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    FOREWORD




    Sustainable development became a major driver of technological and social innovation in 1983, shortly after the release of the report from the World Commission on Environment and Development; what later became known as the Brundtland Commission. Following recognition of the societal imperative to preserve resources and the environment, and the challenges associated with poverty and other social injustice, researchers began to embrace these concerns and seek solutions. Technological solutions were developed to address many of the environmental issues associated with clean air, drinking water, and the production of energy from non-fossil resources. Economic analyses were developed to internalize the true costs of environmental harm. But solutions for social challenges continued to lag.


  




  

    Even with the identification of the triple bottom line as a corporate imperative, business continued to develop new technologies that consumed non-renewable resources at an alarming rate, fossil resources were consumed producing CO2 and other global warming gases, and the use of critical materials (i.e. minerals that are in low supply but essential for modern electronics and other essential services), remained the norm.




    What remained missing throughout the equation of sustainable development were new and holistic techniques for the education of the next generation of business and technology leaders. Individual faculty in isolated locations made heroic efforts to engage students in these important topics, but such efforts frequently would only reach those individuals who were already inclined to create a more sustainable world. As a whole, colleges and universities, especially those outside of Europe, largely carried on with their curriculum, without the pointed attention that this growing challenge deserved.




    Fortunately, many of today’s educators have recognized the challenges of sustainable development, and the holistic approach that is needed for students to properly address these challenges. Universities throughout the world are developing new curricular elements that integrate sustainability challenges throughout their coursework. And perhaps more importantly, university leaders are adopting sustainability principles and embedding them into the operating procedures that make up the fabric of the modern university.




    This new work looks at several initiatives underway at universities to provide a view of some of the ways in which issues of sustainable development are now being considered on college campuses. It brings together various efforts across a range of opportunities; from under-graduate and graduate courses to the development of a university sustainability office; that provides the reader an opportunity to consider what has worked elsewhere and how it can possibly be adapted for application on one’s own campus.




    One of our great challenges as educators is to do more than simply instruct our students on how they should behave. Rather, it is to adjust our attitudes to behave in the manner that we would like our students to emulate. To teach by example, and thus to show with our deeds the important lessons that our students must internalize. In this way, we can impact the future and make our world a better place for the generations that will come after us. Fundamentally, that is the point of sustainability; to ensure that our children, and their children, have the opportunity for a life well-lived on a healthy planet. Through the lessons included within this book, we move closer to that ideal.




    

      Martin A. Abraham


      Civil/Environmental and Chemical Engineering


      Youngstown State University


      USA

    


  




  




  




  

    PREFACE


  




  

    The idea of this book originated from a Sustainability conference at The University of Toledo on Nov. 1, 2012 organized by Dr. Kumar. The conference has been a focal point of students-initiated activities and colleges’ efforts to promote sustainability on campuses in Northwest Ohio. Students, faculty, staff, and administrators gathered together to share their experiences and discuss the lessons learnt and future directions to achieve sustainable campuses and communities. Since the release of its definition by the World Commission on Environment and Development (Burndtland Commission), “Sustainability” has been a buzz word in every aspect of our lives. The “Sustainable Development” concept is regarded as one of the most successful approaches to support strong economic and social development. However, despite its popularity, it is not clearly understood by many ordinary citizens due to its broad and rather vaguely defined concept. Many people regard that practicing sustainability should be government-driven and industry-oriented business, something that they don’t know (or don’t care) except for putting an empty aluminum can in a recycle bin.




    Environmental pollution has emerged as a serious problem in the past few decades. The increasing population has further burdened our environmental resources and intensified the already existing problems. Industrial processes, power generation and transformation, and various other demands of a modern lifestyle have resulted in production of many chemicals and their byproducts that deteriorate the quality of air, water, and soil. With the growing concern about the environment, sustainability issues are being prioritized for comprehensive development.




    Development and maintenance of a sustainable environment is one of the major challenges that mankind is facing today. One should always consider a sustainable alternative under all circumstances, so that the limited amounts of natural resources can meet the requirements of the ever-increasing population. Sustainable Development stands for meeting the needs of present generations without jeopardizing the ability of future generations to meet their own needs. In other words, it stands for a better quality of life for everyone, now and for generations to come. It offers a vision of progress that integrates immediate and longer-term objectives, local and global action. It also regards social, economic and environmental issues as inseparable and interdependent components of human progress.




    Although taken as a critical issue, sustainable development has been actually practiced in limited areas. Conceptual understanding on sustainable development is either too specific to certain fields, too broad in others, or even incorrect in still many other fields. Most research on sustainable development has been focused on technical approaches to alternative energy development and its impacts. This book contains practical and hands-on examples of sustainable practice, and sustainability education happening on college campuses. This book is a showcase for many ideas and endeavors pursued on college campuses. Through the case studies presented in this book, the concept of sustainable development can be more clearly understood. From a textbook approach to a “crazy” idea, campus activities for sustainable development are an effective way of learning and implementing sustainability in surrounding communities and industry. A college campus would be the best place to practice and test new ideas and to learn valuable lessons from the results and mistakes. The case studies include past, current and projected activities to green college campuses. In addition, the pedagogical challenges in sustainability education are included to address the key issues of the multi-disciplinary nature of sustainability, useful tools, and lessons learnt.




    Most of the book chapters have been selected based on the concept and depth of presentations given at the conference. We also invited outside authors who are working in the similar areas to elaborate the topics. The additional chapters are believed to help the readers see similarities and differences between campus and off-campus practices, which reinforce readers’ insights on sustainability practice. It also helps the readers understand how the campus practices be extended to communities, industries, and governments. For example, case studies by professionals who apply and practice sustainability for military bases and governments provided deeper insights and comparisons with the campus practice and broadened possible applications. All the selected authors prepared their book chapters according to editors’ guidelines. They described the contents in detail, included the literature review and added any new material and future direction on their case studies. The topics in each chapter have been extended to global perspectives in order to help readers apply the campus practices to various levels and areas. Each book chapter was reviewed by one of the editors and/or an invited reviewer who is an expert in the related field.




    First four chapters address past, current and projected activities to promote sustainability and to green our campuses. Success stories, pitfalls, and opportunities are shared. These four chapters cover the development of a sustainability office, recycling program, waste reduction program, and LEED certification for universities and colleges. Next four chapters include the information derived from students’ projects and homework assignments involving university education, teaching life cycle assessment, design of a solar power system, and role of a field station. Furthermore as the multi-disciplinary nature of sustainability presents pedagogical challenges, the key issues that should be discussed in class to overcome these challenges are presented in these chapters.




    The last four chapters focus on miscellaneous topics related to sustainability. The areas covered include a shrinking city, use of biodiesel in transit buses, military installations, and technologies for nitrogen removal. Sustainable Military Installations presents a unique approach to achieving sustainability spearheaded by US Air force. This chapter talks about application of sustainability within the military (triple bottom line), DoD programs/guideline, and case studies from U.S. DoD, assessment of success and projections for future/conclusions




    The primary audience of this book are college students, faculty and sustainability-related researchers. It will be a good source for high school students and teachers as well to get a better understanding on the concept of sustainability and what can be done on campus and community. Decision makers in governments and industries may use this book as a resource to get possible ideas for promoting sustainable development. This book may be of interest to environmental administrators and facility managers in charge of environment who want to install new plans and investigate potential impacts and pitfalls.
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      Abstract




      The process of effectively advancing sustainability on a university campus takes a coordinated effort achieved through an institutional commitment. Wayne State University (WSU) embarked upon a campus-wide initiative to develop a report that would guide the institution toward achieving the triple-bottom line of environmental, economic, and social sustainability. A multi-disciplinary group made a series of recommendations that would usher WSU forward in sustainable best practices within the campus environment. Of singular importance among these recommendations was the call for a dedicated office that would have oversight of University sustainability initiatives. Nearly four years following the initial report, WSU established an Office of Campus Sustainability (OCS) charged with coordinating the University’s efforts to move toward an environmentally-friendly institution. The pathway leading to opening the OCS was long and arduous with various results yielding successes and challenges. The office structure played an important role in the scope of activities that the sustainability office could become engaged. Importantly, initial administrative support became tepid through leadership changes slowing attempts to gain traction on campus-wide initiatives. Through continuous attempts at campus engagement OCS has been able to build a foundation that would help solidify its standing as a campus resource while proving to be a valuable means of developing worthwhile sustainability programming.
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      INTRODUCTION




      In the United States, the National Environmental Policy Act of 1970 (NEPA) was




      the beginning of a movement that helped solidify stewardship of the environment as an increasing focal point around the global community [1]. It is significant because it called for processes that implement goals for the protection, maintenance and enhancement of the environment within all federal agencies. Importantly, NEPA is a directive that over time has had a significant impact on the broad, systemic acceptance of environmental protections [1].




      Globally, the sustainability movement (SM) was born in 1972 through the Stockholm Declaration which helped begin its movement into higher education [2]. The Stockholm Declaration outcomes included 24 principles that helped guide environmental sustainability in multiple ways [2]. Several years later, the Tbilisi Declaration continued to move the SM forward during the Intergovernmental Conference on Environmental Education in Tbilisi city [3]. Notably, this was the first intergovernmental conference on environmental education and recommended development of criteria to help guide the discipline. Another significant sustainability outcome occurred with the Kyoto Declaration of 1993, which convened 90 international university leaders for the Ninth International Association of Universities Round Table [4]. The main focus of the Kyoto Declaration was to develop clear outlines for sustainable environmental roles in universities. The Kyoto Declaration also emphasized the need for environmental education at universities to not stand by itself, but should be combined with physical operations [5].




      In 1996, Ball State University held the first conference called Greening of the Campus, which involved 200 participants from 29 states and five different countries [6]. International collaboration at the conference increased the discussion toward ideas on environmental science on campuses worldwide. In 1997, the conference involved 50 educators, consultants, and researchers in workshops to resolve environmental challenges surrounding paper waste, energy waste, and physical plant operations. The conference has been held every year since and has led to the development of environmental science curricula on university campuses [6].




      The Earth Charter initiative, established in 2000, challenged traditional educational methods to increase instruction of environmental education through life-long learning at the university level [7]. It also sought to inspire all humans to take action and responsibility toward protecting the earth for the benefit of families, communities, and future generations [7]. Also, in 2000, the Global Higher Education for Sustainability Partnership (GHESP) convened a meeting of the Association of University Leaders for a Sustainable Future. The main goal of the GHESP meeting was to discuss and improve the plans that help impact the role of sustainability in higher education [8].




      Given these precursors, the Office of Campus Sustainability (OCS), as an integral part of Wayne State University’s sustainability effort, works to reduce the environmental impacts created by the University’s operation. The main role of a sustainability office is to enhance the educational level of the campus community by discussing social and global challenges to the environment that could happen from the present on into the future [9]. Nonetheless, a sustainability office’s role is important in linking itself to curriculum taught to students in various disciplines [10-14]. However, other sustainability educational programs include application with knowledge to make sure students understand the environmental issues [10-14]. The Wayne State OCS seeks to engage the campus community in sustain-ability through exposure to opportunities that allow experiential learning through-out the campus and community. An example of an OCS-sponsored activity is its sustainability lecture series. Figs. (1 and 2) show a presentation by the Detroit River International Wildlife Refuge Manager, Dr. John Hartig, discussing implications of historical industrial pollution and the subsequent cleanup of several regional waterways.


    




    

      PRESIDENT’S TASK FORCE ON ENVIRONMENTAL INITIATIVES




      In response to excitement surrounding student-run grassroots programs and a variety of voices pushing for environmentally friendly practices at Wayne State, leadership at the university chose to join the sustainability movement in the late 2000’s. This crusade boomed in institutions of higher education across America at the turn of the third millennium. At the time, the term sustainable development fused together two conflicting ideas of, first, preserving items that are endangered of exhaustion and, second, the idea of accommodating desires to continue development [15].




      While these concepts have proven difficult to maneuver on a global scale, higher education institutions like Wayne State University (WSU) were exploring ways to achieve sustainable development. New guidelines and higher environmental standards were being applied to myriad organizations across the country. As an influential Detroit institution and source of world-class education to many Michigan residents, it made sense that Wayne State should strive to also be a leader in conservation and sustainability efforts through research, promotion, and practice.




      In 2006, President Reid assembled a diverse group of Wayne State faculty, staff and students to form the President’s Task Force on Environmental Initiatives. The group was charged with reviewing and analyzing existing programs related to the University’s environmental impacts and stewardship, and then followed up with a comprehensive plan for improving the university’s resource use. The group was comprised of 31 members with unique backgrounds and areas of expertise allowing a large number of matters in and around Wayne State’s campus to be examined in a holistic and multi-disciplinary manner. This comprehensive focus aligns with the whole university approach to sustainability that engages all areas of the campus function to enhance students’ learning experiences [16]. The Task Force was divided into five subcommittees: Energy Conservation, Recycling, Sustainability, Transportation, and Waste Stream and Mass Balance. They were able to set strategic long-term objectives that coincided with Wayne State’s academic goals, in addition to the enhancement of the physical environment and campus experience for students, faculty, and staff.
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Fig. (1))


      Office of Campus Sustainability hosts Dr. John Hartig, refuge manager, Detroit River International Wildlife Refuge.
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Fig. (2))


      Office of Campus Sustainability audience listens to John Hartig describe historical conditions of urban-industrial rivers.



      In October of 2007, one year after embarking on the university’s green journey, the Task Force submitted a final report that included examination of each subcommittee's focus and also recommendations regarding green purchasing, new sustainability measures, and increasing awareness of environmental impacts and stewardship around campus. Each subcommittee wrote a portion of the document regarding their discoveries and included recommendations after months of meeting with internal and external experts, benchmarking current practices, and consulting with federal agencies. They recommended the establishment of a standing committee on environmental initiatives to oversee the implementation of the report’s recommendations. Many embraced this new eco-friendly territory, but the task force did not yet have a public communications plan. The lack of information transfer to those outside the Task Force’s relatively small circle led to some concern of green-washing among students and faculty with strong passion for increased environmental integrity at the University. A 2011 study of College Students’ Perceptions of Campus Sustainability examined two college campuses in Alabama and a community college campus in Hawaii. The study suggests there could be hesitancy for students to embrace sustainability until their university shows its commitment to sustainable practices [17].


    




    

      PRESIDENT’S STANDING COMMITTEE ON ENVIRONMENTAL INITIATIVES




      Within months of receiving the Task Force report, the President’s Standing Committee on Environmental Initiatives was created. Several members of the former Task Force were moved to the committee. Devoted to the cause and energized by the previous year’s results, they began to craft a roadmap for further development of Wayne State’s environmental performance. The three central goals of the committee were: (1) integrate green practices into campus operations; (2) increase knowledge and awareness of environmental stewardship within the institutional community, and (3) truly infuse sustainability concepts and values into core academic classes offered at the university. Leading the committee was Dr. Lance Franklin who was the first to chair the multi-disciplinary group. Notably, he also served as Director of Wayne State’s Office of Environmental Health and Safety. These experiences provided a unique perspective that proved very valuable to the committee while working through challenges in this uncharted area. After 2 years Dr. Franklin took a position at Virginia Tech as Director of the Department of Environmental, Health and Safety Services. At that time, Dr. Carol Miller, Professor of Civil and Environmental Engineering, was asked to chair the committee, bringing more of an academic/research focus to the committee.




      In 2009, Dr. Miller requested funding for a Graduate Research Assistant who would assist the committee; conduct sustainability audits; develop environmental benchmarks; track campus sustainability projects; serve as liaison to student groups, campus organizations, and community partners; and undertake other tasks as defined by the committee chair. Daryl Pierson, a Master’s student in the Urban Planning program at the time, was hired for the position. Pierson, whose background was in the automotive industry, brought a consistent effort to the committee from May 2009 through May 2011.




      The committee was charged with oversight of the 5-year sustainability plan for investigating, orchestrating and maintaining best practices. They also kept track of what changes were made, when and how they were made, and if more time and effort was needed in a particular area. The plan’s objectives were segmented into 1-year, 3-year, and 5-year targets allowing increased time for the more ambitious activities. Over the course of the 5-year plan, each of the 95+ recommendations on the master list had been investigated.




      Some notable achievements include:




      

        	Two LEED Certified Buildings: The Marvin I. Danto Engineering Development Center and the Richard Mazurek Education Commons at the School of Medicine. Currently, two additional buildings are in the certification process.




        	Established protocols to incorporate energy-efficient design and technologies for new construction and renovation projects.




        	Launched an improved recycling program on campus for common solid wastes.




        	Established a postgraduate certificate program in sustainability through the College of Engineering.




        	Assisted the launch of the Student Environmental Action League (SEAL).


      




      The aforementioned points highlight several large victories as well as many small improvements that would need more time to progress. Of course there was ample room for more eco-friendly growth, but this prospect only served as more fuel to the fire that was the passion of Wayne State’s environmental committee. They knew the power of hard work and community; Power that could drastically reduce Wayne State’s ecological impact and carry the institution to the forefront of urban campus sustainability.




      Importantly, one of the Task Force recommendations called for a permanent office to support WSU’s sustainability initiatives. This recommendation proved to be significant as it galvanized the committee behind this effort. Up to this point, the greatest singular challenge of this multi-disciplinary committee had been that there was not a person solely dedicated to sustainability. As all committee members had their own individual job responsibilities in addition to their work on environmental initiatives, the group was challenged to effectively steward WSU’s sustainability movement. This challenge led to frustration and increased the committee’s effort to open a sustainability office that could effectively have oversight of WSU sustainability. Even with Pierson’s presence, the committee needed more resources through a dedicated office that would help move University sustainability forward.




      As committee chair, Dr. Miller engaged potential WSU stakeholders who have an interest in the development of a sustainability office. These University stakeholders included the Facilities Planning and Management, Office of Environmental Health and Safety, Business and Auxiliary Operations, Office of the Vice President for Research, and the President’s Office. The conversations involved interest in assisting campus sustainability, potential locations, resources, reporting structure, staffing, and job descriptions. As a result of this outreach, Dr. Miller successfully negotiated the establishment of Wayne State’s Office of Campus Sustainability.


    




    

      OFFICE OF CAMPUS SUSTAINABILITY


    




    

      1. Structure




      

        1.1. Reporting Structure for the Office of Campus Sustainability is as Follows




        The Office of Campus Sustainability (OCS) was developed based upon the recommendation contained within the Final Report from the President’s Task Force on Environmental Initiatives which called for a permanent location to have oversight of the University’s environmental initiatives. The membership of the standing committee worked together to develop a vision, mission, objectives, structure, and location for the office. The initial University groups that were involved toward this effort included Civil and Environmental Engineering, Facilities Planning and Management, Office of Environmental Health and Safety, Business and Auxiliary Operations, Office of the President, and Board of Governors. Following these initial efforts, it was decided the Office of Campus Sustainability would be structured and supported between two University entities - Office of the Vice President for Research ($30,000), through the Department of Civil and Environmental Engineering, and Finance and Business Operations ($45,131), through Facilities Planning and Management. The two University divisions provided funding that provided for a staff person and office operation to support the University’s sustainability initiative.




        In 2011, a coordinator for campus sustainability was hired to operate the Office of Campus Sustainability (OCS) fulfilling its charge to create a sustainable environment on the WSU campus. This position would have a dual reporting structure to James Sears, Associate Vice President of Facilities Planning and Management (AVP of FPM), and Dr. Miller, Chair of the Department of Civil and Environmental Engineering. Upon creation of the sustainability coordinator position and OCS, the AVP of FPM placed the line of reporting directly under his oversight to ensure sustainability received the necessary focus within the facilities organization. The AVP reports to the Vice President of Finance and Business Operations who also serves as the University’s Treasurer and Chief Financial Officer.




        The Vice President serves on the cabinet of the WSU president. Given the above reporting line, the sustainability coordinator position has the opportunity to engage within the administrative ranks of the University. The additional support provided through the department of Civil and Environmental Engineering held a reporting structure to the chairperson of the department with responsibilities to support research and academic initiatives. This dual operating structure was maintained for two years - May 2011 through May 2013.




        During this time, the purview of OCS spanned from facilities related initiatives to supportive efforts toward research-based activities giving sustainability a broad reach across the University. The OCS Organization Chart shown in Fig. (3) illustrates the reporting structure for the office. In addition, Fig. (4) shows the financial commitments made that supported the implementation of Wayne State’s OCS.
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Fig. (3))


        Office of Campus Sustainability organization chart.



        The WSU culture has been accustomed to operating based upon past behaviors with little desire or incentive to make changes that move toward current trends. As a new University entity that directly challenges the status quo related to sustainability, there was the danger of rebellion against the basic foundational principles of sustainability, which challenged individuals to conduct their employment responsibilities in a different manner. The placement of OCS directly under the AVP addresses this potential issue while also accomplishing several objectives, including:
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Fig. (4))


        Initial Office of Campus Sustainability funding sources.



        

          	Direct reporting to the key decision-makers within the organization;




          	Regular, one-on-one communications with key decision-makers regarding sustainability;




          	Engagement with the organization’s directorate through bi-weekly meetings conducted by the AVP;




          	Close working proximity to service units within facilities environment;




          	An ability to effectively move throughout the organization.


        




        The Office of Campus Sustainability engages with all University colleges, departments and units on bringing sustainability initiatives into the campus culture. The placement of the sustainability office within Facilities Planning and Management yields it significant access across campus within the University’s design, operations, energy, and maintenance environments. The next level of the organizational structure is Finance and Business Operations, which contains several important units that hold influence on, and benefit from, sustainability. Aside from FP&M, additional organizational reporting within the Finance and Business Operations division include Fiscal Operations, Procurement and Strategic Sourcing, Human Resources, Business and Auxiliary Operations, and Investment, Debt and Risk Management.


      


    




    

      2. Activities




      

        2.1. Green Cleaning Program Standard Operating Procedure




        Among the first tasks designated to OCS was the development of a WSU green cleaning policy. The main objective of this plan was to limit the use of hazardous chemical, biological, and particulate contaminates within the campus environment. Hazardous chemicals can be associated with climate change, energy production, availability of a safe and adequate water supply, food production, and the presence of toxic substances in the environment [18], so it becomes important to implement a green cleaning policy that utilizes non-hazardous chemicals and processes that reduce detrimental effects on the environment [19]. The policy called for the purchase and use of Green Seal certified cleaning supplies as well as equipment meeting sustainability criterion as outlined in the Environmental Quality Commission guidelines. In addition, the policy was designed to develop institutional awareness of Green Seal cleaning supplies while reducing WSU’s environmental footprint. In developing the policy, OCS sought to use products that are biodegradable, less toxic, feature reusable eco-friendly containers that utilize recycled content, and produced with a focus of minimizing the environmental impact.




        Green cleaning plays an important role in the indoor air and environmental quality of any building environment. Notably, it’s not just about the green cleaning policy but also the FPM staff who is instrumental toward improving the interior environment. Staff awareness of the policy helped with its effectiveness. This engagement happened through training, postings, and inclusion within job descriptions.




        The green cleaning policy was among the first official sustainability initiatives led by OCS and set the tone for other activities that would positively impact the campus. Moving toward a sustainable university campus means a healthy campus environment, with a focus toward economic efficiencies through energy and resource conservation, waste reduction, and looks to achieve equity and social justice in its initiatives while bringing these same values to its community [20].


      




      

        2.2. Water Filling Stations




        In September 2012, water filling stations were purchased and installed on water fountains in various locations around campus to reduce the amount of disposable water bottles from entering the waste stream. The station works when a bottle is placed in front of the machine, a sensor is activated releasing a stream of water into a refillable water bottle. Once filled, the user removes the refillable bottle and the water stops. A digital counter keeps track of the number of bottles that have been kept out of the waste stream. This count is based upon a typical 16-ounce disposable bottle. Each number indicates one less plastic bottle has been used. Fig. (5) shows the current location of water filling stations on campus. As of publication, over 174,000 plastic water bottles have been diverted from the waste stream.


      




      

        2.3. Energy




        Additional OCS successes have been realized in the areas of energy conservation through behavioral change. For example, OCS developed an initiative with the College of Nursing, College of Engineering and Law School entitled Switch It Off. This campaign was part of an energy utility pilot that focused on behavioral change to achieve a reduction in energy usage. The campaign encouraged building occupants to adjust their normal practices to collectively reduce energy usage in their respective buildings. An initial building walkthrough was conducted to determine opportunities to implement best practices in energy conservation. Following the walkthrough, a set of recommendations was compiled for the building. Basic practices included:




        

          	Setting all computers and copiers to automatically go into hibernation mode when not in use.




          	Shutting down computers, printers, and turn-off non-essential power strips.




          	Opening blinds to let in more daylight in an effort to avoid using lights.




          	Asking the last person in a room to turn-off all lights.




          	Encouraging students and employees to use the stairs instead of the elevator.




          	Determining which equipment in a room can be unplugged or placed onto surge protectors that can be turned off when not in use (e.g., scanner).




          	Lowering building thermostats several degrees in the heating season and raising it several degrees during the cooling season.




          	Encouraging paperless meetings by minimizing printed agendas, handouts and presentations.




          	Minimizing the use of household appliances (e.g., refrigerators, microwaves, toaster ovens, liquid warmers).


        




        Over the duration of the program, electronic communications were circulated throughout the buildings as reminders to occupants to participate in the campaign. Building occupants were encouraged to embrace the effort to help WSU reduce its carbon footprint while enhancing the university’s triple bottom line of environmental, economic and social sustainability.
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Fig. (5))


        Map of Office of Campus Sustainability hydration station locations on Wayne State University campus.



        In addition, OCS is working with Facilities Planning and Management to implement energy conservation measures that will help enhance physical plant efficiencies on campus. Figs. (6 and 7) highlight two types of energy conservation measures in the form of cool and green roof systems. These roofing types are on various buildings around the Wayne State campus and serve as an example of the university’s efforts toward energy conservation.
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Fig. (6))


        White roof on Biological Science building is designed to limit heat flux into building, thereby conserving energy.

      




      

        2.4. Waste & Recycling




        The current trend of global urbanization is expected to double the amount of Municipal Solid Waste by the year 2025. The concurrent growth of urban regions and Municipal Solid Waste (MSW) will increase the world’s waste output from 1.3 billion tons to 2.6 billion tons annually. The additional input into the waste stream over the next decade will place increased demands on landfills and incinerators, considered traditional disposal options, which already have adverse environmental impacts.




        This type of waste can include but is not limited to food scraps, containers, glass and plastic bottles, and grass clippings that usually come out of homes, businesses, schools, and hospitals. Approximately one-fourth of the world’s MSW is diverted from traditional disposal options to be recycled, composted, or digested. These environmentally advantageous options, as compared to landfills and incinerators, have increased in usage during the 30 year period between 1980 and 2010. During this period, MSW composition was as follows 28% paper and paperboard waste, 15% food waste, 14% yard trimmings, 13% plastic, 9% metals, 8% rubber, leather and textiles, 6% wood, 5% glass, and 3% other.
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Fig. (7))


        Green roof on the Wayne State University Chemistry building.



        In April to September of 2012, WSU recycled 141 tons of cardboard, paper, steel and plastic helping reduce GHG emissions and the University’s carbon footprint.




        

          2.4.1. Old Recycling Program




          The first recycling implemented program on campus utilized a colored bag system featuring green and blue bags in the recycle bins. The process was as follows:




          Custodians remove the colored bags and put them in the regular waste dumpster. The garbage truck collects the trash in the dumpster. The truck takes the trash to a transfer station where the colored bags are pulled from the trash and taken to a recycling facility. This system created confusion as questions surfaced related to the practice of combining trash and recyclables for separation at a later time and location.


        




        

          2.4.2. New Recycling Program




          Today, WSU no longer uses the colored bag system. We use a single stream system. The recycling poster shown in Fig. (8) is posted around campus to help spread awareness of recyclables accepted on campus. This signage is an important factor due to confusion related to the first campus recycling program. Custodians now empty the bins and take the recyclables to a designated recycling dumpster. Notably, there is also a separate rubbish dumpster which is important to mention as the campus population questioned the effectiveness of the previous system. Now separate recycling trucks pick up the recyclables and rubbish truck picks up the trash.


        


      


    




    

      3. Affiliations




      The President’s Office has been behind WSU’s eco-friendly movement since the inception of the original task force. After the initial recommendations, the WSU president has received periodic briefings on the University’s sustainability initiatives. Initially, the Executive Vice President and Chief of Staff provided a direct link to the President who would in turn provide reports to the Board of Governors.




      Also, a member of the Board of Governors served on the Environmental Initiatives Committee Member and was well versed in ecological issues and proved to be dedicated to the cause of sustainability. She regularly attended monthly standing committee meetings and can be credited with strengthening the validity of the campus movement throughout her service to the University.




      The Office of the Vice President for Research (OVPR) became involved through engineering research associated with sustainability initiatives. Once the sustainability conversation was started, the partnership expanded through the sharing of information, research projects, and resources. Wayne State hosted many research based sustainability conferences between 2007 and 2010, fortifying the sustainability plan and supportive relationship with OVPR.




      This alliance was beneficial because of the multifaceted experience and credibility created by being connected to the academic research side of environmental issues, as well as looking inward to practices and efficiencies on the side of the university’s facilities. It had been rare occurrence for a university of Wayne State’s size to have these two aspects so tightly intertwined, weaving a broader vision for sustainability goals and the future of the university.




      Facilities Planning and Management is a vital part of Wayne State’s green journey. This department oversees all new design, construction, maintenance, and operations. They manage the grounds and custodial department, who make up a large part of the “boots on the ground” part of the movement, making WSU’s transition into a green institution possible. Now sustainability issues are considered from the very beginning on each university project. The Office of Campus Sustainability now reports to Facilities Planning and Management giving sustainability a unique connection to many areas of the University’s physical environment.
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Fig. (8))


      Office of Campus Sustainability recycling poster.



      The Office of Environmental Health and Safety (OEHS) also plays a very important role in supporting environmental initiatives. They handle all regulated waste produced in laboratories and special items like electronics. The Office of Campus Sustainability partners with OEHS in an annual electronic waste collection event that takes place on campus. As shown in Figs. (9 and 10), the electronic waste event yields a wide range of items that are securely recycled and kept out of the waste stream. The event targets items at the end of the lifecycle however OCS continues to look for innovative ways to also reuse campus items. Currently, OEHS and OCS are exploring the feasibility of creating a “chemical library” that would list leftover and unneeded laboratory chemicals. This process would cut down on waste, pollution from excessive shipping, and save money from over-purchasing.
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Fig. (9))


      Electronic waste collection.

    




    

      4. Organization




      The move toward expanding the culture of sustainability at WSU needed to be accomplished by a targeted approach to engage existing stakeholders both on campus and in its surrounding community. The guiding principle of engagement included seeking to effectively implement the triple-bottom line of environmental, economic and social sustainability. In making engagement a top priority since its genesis in 2011, OCS has been able to enhance the campus community’s embrace of sustainability, build strategic relationships and coalitions, and implement campus-wide initiatives.




      Community engagement, in the form of outreach, builds upon the university’s strong positioning as an anchor institution within the city of Detroit. In this effort, OCS has leveraged WSU resources to share sustainable learning and promote sustainable living while giving the community exposure to a higher education environment. Annually, OCS engages in various initiatives around the Detroit community to accomplish its engagement goals.
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Fig. (10))


      Electronic waste for secure recycling.



      In 2011, OCS received a grant from the Ford Motor Company to develop and host a Sustainable Technologies Conference. The conference featured keynote speakers from Ford, General Motors, and other manufacturing industry leaders as well as Wayne State University. In Fig. (11), John Bradburn of General Motors discussing the automaker’s reuse initiatives before an audience comprised of the university population, community members as well as local business leaders. In addition, the conference featured exhibitors showcasing sustainable technologies from industry. The award also supported two WSU students who worked on conference planning, implementation, and assisted with development of a wrap-up report. The conference showcased the latest innovations in polymer and resin technology, green building, and alternative energy sources.
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Fig. (11))


      Sustainable Technology Conference – Speaker John Bradburn discusses General Motors efforts toward reusing materials as Daryl Pierson examines a sample from this initiative.



      This Ford Motor Company award was significant for OCS because the conference provided important university-wide advances for sustainability enhancing its visibility around the professional community, exposure as an information resource, and a university-based conduit between industry and academia.




      Another successful relationship was built with the U.S. Green Building Council (USGBC) Detroit Regional Chapter. The group’s focus is to help facilitate a sustainable future in the Detroit-area by transforming design and construction toward cost-efficient and energy saving green buildings. Several noteworthy partnering activities involving the organization have yielded positive outcomes for OCS and WSU as a whole. In 2012, the two organizations led a coalition of organizations to initiate a “Better Block” project within Detroit’s historic North End community.




      The project, entitled Better Block, served as a demonstration project that showcased sustainable possibilities for the community that included community development, transportation planning, beautification, public art, and green infrastructure. Notably, this initiative was planned to coincide with a local design festival providing increased visibility, resources, and significance to the project.




      Additional, components of this relationship include starting a USGBC Students Group on campus that helps facilitate the objectives of the professional organization. The OCS leadership serves as the advisor for the organization. Since 2012, the USGBC Students Group has maintained a full roster of activities including study groups for professional certification in Leadership in Energy and Environmental Design (LEED), green tours, and volunteer activities involving environmental stewardship. The group was recognized at the USGBC Students Regional Conference for its work as shown in Fig. (12).
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Fig. (12))


      Chelsea Maralason and Evan Foster, US Green Building Council Students, showcase awards received during the organizations regional conference.



      In addition, WSU has an extensive list of design and construction successes that have been supported and championed by OCS. In its first year, OCS worked with FP&M’s Design and Construction Services to update the university’s design standards to incorporate LEED principles. Another example of these principles includes utilizing heat-reflective technologies such as white roofs to cut down on the heat-island effect and reduce energy consumption. Another initiative, following industry best practices, is implementation of lean construction projects focused on eliminating waste, realizing efficiencies, identification of customer values, and overall flow of project interface on University construction. Beginning in 2013, WSU engaged in the sustainable deconstruction of an existing structure to make way for a new research building. The University worked with a local green business to salvage various items including the historic water tower on top of the building, wooden carts, card catalogs, and tables so they can be restored to their original condition. Finally, during construction, over 94 percent of debris was diverted from the waste stream.




      Also, as part of the initiatives identified in the final report on Environmental Initiatives, FPM embarked on a lighting retrofit of select campus buildings replacing T12 fixtures with LED lighting. The project yields significant savings to the university with a short-term return on investment.




      To promote awareness of sustainability initiatives to the campus, increase understanding of environmental challenges, and engage the campus community in learning to implement best practices, OCS developed the Green Warriors program. This behavioral change initiative is designed to make a link between theory and practice through participatory engagement with building occupants. Green Warriors encourages group activities with other building neighbors in the pursuit of sustainable behavioral change solutions that will benefit the campus community. Energy use has been connected with habitual behaviors during our daily routine and focuses on energy use and those items used that consume energy. Green Warriors conducts comprehensive reviews of energy systems to achieve greater efficiency in physical plant operations, maintenance assessments and, energy and waste behaviors on the WSU campus.




      On campus, the avenues for promotion are varied. As a mixture of commuter and residential students, WSU is challenged with effectively reaching a disparate student body. Traditional methods of posting flyers has proven to be less than effective while using technology-based communications also has shown limitations. For example, emails are often ignored, social-media engages those who are already interested, and electronic billboards are sometimes viewed as background imaging. The challenge is how to reach broader groups to increase sustainability awareness on campus.




      Through awareness promotion, the Green Warriors initiative exposes the campus community to information, best practices, and successes that contribute to awareness that help build stewardship and behavioral change. A challenge with behavior change programs is getting individuals to alter long-standing habits and procedures. Across campus, Green Warriors engages the campus in sustainability education on practical issues focused on enhancing understanding of the world, community, and campus environment. The key objectives of the program are to enhance understanding of major environmental issues, un-sustainable actions, and policies related to their surroundings. The deliverables, based upon on-sight promotion and engagement, include technology, training, workshops, tours, and activities that support the Green Warriors initiative while reaching a larger population of the campus community. In Fig. (13), a small group tours various areas of the WSU physical plant. Fig. (14) shows a group of secondary students posing with a Solar Array on campus during a campus sustainability tour.
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Fig. (13))


      Energy conservation tour of campus physical plant.



      Leading up to the development of Green Warriors, OCS spearheaded several behavior change initiatives geared toward energy conservation and waste reduction. In April 2012, OCS implemented the previously mentioned Switch It Off campaign as well as a similar behavior change initiative designed to reduce energy use in the Academic Administration Building (AAB). In 2011, a baseline was used as an initial measurement for the initiative. During the month, best practices were emailed weekly to AAB building occupants to encourage energy efficient behaviors. As a result, AAB energy use declined nearly 11 percent over the baseline yielding a significant reduction in WSU’s carbon footprint. This initial program success served as incentive to expand the program to the Switch It Off campus campaign.
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Fig. (14))


      Campus sustainability tour highlights Solar Array on Engineering Technology building with secondary students.

    




    

      CAMPUS ENVIRONMENT AND CULTURE




      The President and Cabinet members have expressed support for sustainability at WSU with understanding how the University impacts the wide umbrella of “the triple bottom line” of environmental, social, and economic responsibilities. Of these sustainability principles, the administration gravitates toward the fiscal realm of WSU’s sustainability movement, examining budget justification as available funds fluctuate. There are also a number of external affiliations that have played a role in the environmental initiative at WSU.


    




    

      1. Government and Community Relations




      Two strong-holds of community engagement at WSU are the Urban Watershed Environmental Research Group and Sustainable food systems Education and Engagement in Detroit & Wayne State University. The Urban Watershed Environmental Research Group (UWERG) studies water-related ecological and human health issues in the Huron to Erie corridor. The organization aims to improve human and environmental wellbeing through community and K-12 outreach, basic and applied research, and collaborative projects with many other organizations in southeastern Michigan and around the Great Lakes Basin. This multidisciplinary group of faculty and research personnel at WSU share research interests in monitoring and evaluating the effects of regional pollution promoting the economic vitality of the region. Also, UWERG explores countless subjects such as invasive species, drinking and recreational water, and water-related public policy. The geographical area covered by the group includes the St Clair River, Lake St Clair, the Detroit River, and the watershed corresponding to these three interconnected bodies of water. This includes all areas within the watershed or in close proximity that influence this watershed.




      Sustainable food system Education and Engagement in Detroit & Wayne State University (SEED Wayne) is dedicated to creating sustainable food systems in the Detroit community. By partnering with other community-based organizations, SEED Wayne works to promote and practice urban agriculture, food related health planning, and policy development. In 2008, students created a vegetable and herb garden on campus and later a pilot farmers market to gauge potential abilities and public interest. In just a few years, SEED Wayne activities have substantially grown, adding two more campus gardens and a weekly farmers market to serve university students, staff, faculty, and the surrounding community. In 2013, as shown in Fig. (15), there were 18 vendors participated in the 22-week WSU Farmers Market staffed by 27 volunteers who helped service an average of 650 customers per week.


    




    

      2. Colleges and Departments/Facilities




      Universities, like in all large organizations, participate in sustainability efforts that can present a variety of opportunities in an academic setting. For example, there are a substantial network of faculty and staff who have the ability to support green initiatives. While challenges sometimes arise due to a lack of information, these issues can be exacerbated from suspicions amongst those who are averse to change. The green community and Office of Campus Sustainability approach these issues with a three-pronged method. First, it is important to provide up to date information with new developments, products, and research about sustainable projects. Then, engage the campus community in a clear and positive way as many times the lack of understanding leads to a lack of participation. Finally, encourage the campus to listen while sustainability leaders have an honest dialogue with the community. In some cases, those who are resistant to new practices have a unique perspective and specific concerns. This situation provides an opportunity for teaching or further development of ideas. Either way, it contributes to the strength of each program, making the process itself more sustainable.


    




    

      SUSTAINABILITY MOVING FORWARD




      A strong foundation has been made to support the next steps toward sustainability on the WSU campus. Beginning with several small student movements all the way to developing an Office of Campus Sustainability, WSU has continued to improve its efforts to engage the campus in sustainable programs, environmental stewardship, and learning and research that provide innovation to the global community. These important first steps will have a lasting effect toward helping foster further growth of campus sustainability initiatives, changing the campus culture to one that embraces sustainable best practices, and preparing future environmental stewards.
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Fig. (15))


      Wayne State University Farmers Market, produced by SEED Wayne with Office of Campus Sustainability as a campus partner.



      In 2014, OCS is leading a University-wide effort to develop a next generation sustainability plan that will take WSU through 2022. This plan will build upon the recommendations identified in the 2007 final report developed by the Task Force on Environmental Initiatives. The multi-disciplinary group assembled to develop the report has conducted campus engagement to better understand the impact of sustainability efforts, reviewed current campus initiatives, assessed the effectiveness of these initiatives, and, as of this publication, have begun writing the plan. A finished report will be presented to the WSU president by fall 2014.




      Having become an integral part of the University, OCS will continue to engage the entire campus operation to identify areas where sustainability measures can be implemented into various functions. While the 2014 sustainability plan will provide a roadmap that provides overarching goals, specific recommendations, and a matrix to guide efforts toward accomplishing the directives, its most important function will be to galvanize the campus community behind a structural sustainability initiative. The pieces that support the structural framework of the University include establishing clear goals; increasing efficiency and performance; integrating disparate efforts; establishing a collective, big-picture approach; customizing the plan to the University; and conducting appropriate analysis to assess areas of need within the structure [19]. As OCS increases its reach in and around WSU, sustainability and environmental stewardship will continue to permeate the University culture. To adequately support this effort, additional resources and funding are required to facilitate effective engagement by OCS. As a result, the University will continue to reduce its consumption of natural resources, greenhouse gas emissions, and impacts related to its triple bottom line garnering increased support from WSU administration and the rest of the campus community.


    




    

      CONCLUSION




      Sustainability growth on the WSU campus can largely be attributed to a coordinated effort by the University that led to the establishment of its OCS and the initiatives it has been charged with carrying out. Its broad reach across the University has afforded OCS the opportunity to enhance sustainability on a multi-faceted level around the WSU campus. The empowerment to engage all aspects of the campus and its surrounding community has strengthened the sustainability office’s ability to have influence and leverage a variety of University resources.




      Despite numerous advantages afforded the OCS, the lack of an administrative-level commitment to sustainability efforts has led to unfortunate shortcomings in funding some initiatives. Currently, OCS and the Environmental Initiatives Committee are exploring funding models that will support ongoing energy conservation measures, waste reduction, and sustainability initiatives. The implementation of a successful funding model will greatly enhance WSU’s sustainability movement while ensuring necessary programs and enhancements to University facilities take place. Administrative support toward implementation of a broader environmental curriculum would further enhance WSU’s academic environment. Finally, a broader commitment from the WSU administration would thrust the University forward as a high education leader in sustainability.
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