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Introduction

By Jennie C. Stephens
Assistant Professor of Environmental Science aridyP@ES&P), Department of
International Development, Community, and Environtr¢DCE)

This report is the culmination of efforts of 20dengraduate students at Clark University
who were enrolled in an innovative course in tHe2@06 semester entitled “The Sustainable
University” (EN 103). This course explored, baththeory and in practice, the opportunities and
obstacles associated with “challenging conventimh@hanging the world” to enhance
environmental sustainability with a focus on indiiins of higher education. The course
attracted a diverse set of students includingfirgt-year students, nine sophomores, one junior,
and five seniors with majors including environméstaence, global environmental studies,
geography, economics, psychology, and internatidea¢lopment and social change. The
design of the course built upon the fall 2005 sdemeghen the course was taught for the first
time by my colleague Professor Rob Goble, anotharlfy member in the Environmental
Science and Policy program.

Throughout the semester, the students in this tlage been reading, writing, and
thinking about the challenges of environmentalansability and the role of the university in
promoting sustainable practices in society. Weshaad quite extensively the work of David Orr
and others who have expanded on the notion thigtuites of higher education have great
potential to be models for society on environmergaponsibility, and that education at a
university occurs not just in classrooms but thiamg the campus community and space. The
university’'s policies and community priorities,\asll as the buildings and campus operations, all
play a role in the education of students. We lase been reading about the psychology of
fostering sustainable behavior, in addition to adesng the complex science associated with
many of the most pressing environmental challerge®ntly facing society.

Complementing the theoretical explorations of ainstbility, we took several local field-
trips around the Clark campus to learn about exggtrograms and efforts in and around the
Clark community. These field-trips included viditsClark’s recycling center and the Clark co-
generation power plant, as well as a tour of séwérthe local urban gardens within walking
distance of the Clark campus. We also had segerdt visitors to the class including several
representatives from the Regional EnvironmentalfCd(REC), Casey Burns and Peggy
Middaugh, and an architect and engineer involvetén EED certification process for the new
dorm being built on campus. Other visitors tocleess included two students who were involved
in last year’s “Sustainable University” course, taierner and Lily Acunzo, as well as
Professor Rob Goble and ES&P graduate student &tepRarent. In addition three students
from Worcester Polytechnic Institute (WPI) camete of our class sessions and shared with us
their efforts toward instituting an environmentalipy at this neighboring institution. In addition
Dave Schmidt, the Sustainability Coordinator atriClaas integrally involved in the class. Dave
came to most of the class sessions, provided vi@@alyice and perspective to the students as
they developed their projects, and he also madedifravailable and provided a variety of
information and data to the class. Additionalhput from and connections with all the members
of the Sustainability Task Force and the PhysitatStaff were critical to the success of the
student’s projects, so thanks to all of these pewplo have contributed to and engaged with
students from this class.

Within the first month of the semester, studentsdaid up into groups to research and
develop a specific initiative or potential projeetated to sustainability here at Clark University.
The projects described in this report are the teduihe students’ research and group actions.
These group projects were diverse in topic andescdpvo groups chose to focus on energy; one



group spent the semester examining how Clark Usityecould support and foster a societal
energy technology transition to renewable enerdylenthe other group focused on how to
promote energy conservation and energy efficieridye other groups included an examination
of the potential for both green roofs and rain watdchment systems at Clark, research and
recommendations on the purchasing and use of gteaning products on campus, the
development and implementation of a re-usable nnagrem in the Bistro, and the design of a
“Green Guide” that will provide a single sourcemfbrmation to be distributed to first-year
students at orientation detailing the role thabiitial students can have in promoting
sustainability on campus.

In addition to engaging directly with the challeegessociated with promoting
sustainable behavior and fostering institutional social change, these students have also been
learning a lot about the challenges of workingrioups. Throughout the semester we have
discussed the importance of the critical 4 “Csgadup work: Contribution, Coordination,
Collaboration, and Communication. In almost atlkeesis, working effectively with others in a
group is a critical and valuable skill, so althougimpleting group assignments and developing
projects in a group is in many ways more diffiaiid complex than doing individual work, |
think the students recognize that the experierfedsiiey had working as a team in this course
will help them as they move forward with their prs$ional development.

Working with these students has been a pleasusaghput the semester. These students
have worked hard and accomplished a lot as theg sauggled with the challenges of promoting
environmental sustainability at the individual,tingional, and societal level. This final report
provides details on each of the group projects d¢etag this semester, but several of these
initiatives will continue to be developed and impknted by these students and others on campus
beyond this semester, so for up-to-date informadioout any of these initiatives please get in
touch with me, any of the students, or Dave Schiititrk’s Sustainability Coordinator.



Efforts Related to Renewable Energy at Clark Univesity
By Nick Gregory-Bernstein, Margo Labadorf, Julie $zalski
Jeff Rock, and Kaitlyn Sephton

Introduction

The purpose of this paper is to review severalerirand future options for the
promotion of renewable energy at Clark Universitlgis report will be useful to other
members of the Clark community interested in rerdeanergy, including future
members of Sustainable University classes. Thisestm our group of five students
worked on bringing renewable energy to campus. fifigsion has three main parts,
including: encouraging Clark students to sign upRenewable Energy Credits (RECS),
researching the option of having the annual Sprgdoncert run on clean energy, and
looking into the possibility of a renewable enengstallment on our campus.

Although the group has made considerable proghesaghout the semester, it is
only just the beginning of the process requirelring renewable energy to campus.
Much of our time was spent researching, readinglestand case studies, and meeting
with various professors, faculty, and staff on cam discuss our ideas and receive
input and advice. The following report is separated sections, including background
information, our progress throughout the coursthefsemester, and suggestions for the
future.

Contents:
1) Introduction to Renewable Energy
2) Renewable Energy Case Studies
3) REC Program at Clark
4) Options for Spree Day
5) Renewable Technology
6) Cost-Benefit Analysis of a Permanent Rewable Energy Project on Clark’s
Campus

1) Introduction to Renewable Energy

Climate change is one of the greatest risks targgchealth, and the
environment today and is a result of green houseegassions all over the planet
(Philips and Putman, 2006). According to a recepbrt on the rising temperature in the
northeast, “If the use of fossil fuels...remains wamaiped, the temperature [in Boston]
could top 90 degrees [Fahrenheit] more than 60 dayesar by the end of the century”
(Daley, 2006). The adverse effects of climate ckaarg unmistakable, from an increase
in storms and extreme weather events to floodsdamaights, rising sea level, alterations
in hydrologic systems and changes in ecosystemeserbccurrences are not only
dangerous, but they also impact agriculture, fomdlpction, and may also be linked to
an increase in asthma and the spread of the WiksWhNus. As a result, global health
and prosperity are also greatly effected (Philipg Rutman, 2006). In order to prevent
future environmental damage, it is necessary tattyreeduce our energy consumption
and to utilize alternative sources of energy. i&gts current energy system relies
predominantly on the burning of fossil fuels, irdihg coal, oil, and gas. When fossil
fuels are burned for energy production carbon diexXtCQ), the most influential



greenhouse gas contributing to human-induced clirdladnge, is emitted to the
atmosphere. Shifting society’s energy technolayyard renewable energy and away
from fossil-fuel reliant energy, therefore, is #@ical and essential part of all climate
change mitigation plans.

Renewable energy, also known as “clean” or “gremrergy, is obtained from
inexhaustible sources. Options include solar, wivater, geothermal, and biomass
energy. Towering windmills and solar panels witlofavoltaic cells may be very
expensive to build and install, but the technol@gygontinually improving and the
paybacks are significant. As stated in the forewadrthe bookThe Business Case for
Renewable EnergyRenewable energy will be an energy source as &garth’s
ecosystems continue” (Philips and Putman, 2006grAative energy sources are not
only better for the environment, but they are iéras well.

Colleges and universities can support renewal#eggrby purchasing renewable
energy credits, or establishing a renewable engrgjgct on campus. Renewable energy
credits (RECs) are credits purchased to benefégwable energy projects in a given area.
One REC represents one megawatt hour of energyajedeand/or sold from a
renewable energy facility. The funds received f&(® are allocated to renewable
energy funds and research, making sources sucindspawer a viable energy option for
the future.

There are many tangible benefits of renewableggrier universities. The energy
source is reliable, in that it will not run out.tlme same sense, there is protection from
volatile oil prices. By incorporating renewable aqe universities have the ability to
earn LEED points, as well as credits from statel@mgntation plans (Philips and
Putman, 2006). The effects are seen on a large asakell, as the greenhouse gas
emissions and the ecological impact is reduced.

Intangible benefits for universities using renelgagnergy are also important.
Universities essentially have great leadershipsanuial responsibility. As former New
Jersey Governor Thomas Kean said, “If our colleyesuniversities don’t take the lead
in moving us towards a sustainable world, then wil?”(Philips and Putman, 2006). It
has been found that not only does campus devatititetenvironment and renewable
energy appeal to prospective students, it oftensggieat support from alumni, current
students, staff and faculty. Additionally, reneweabhergy provides educational value
and generates positive publicity, and communitgtrehs and partnerships with
environmental advocacy groups.

On an average day, over 100 square miles of nasfas cut down and over 15
million tons of carbon dioxide is added to the aspiwere, and the numbers are increasing
(Orr, 1994). A recent study found that the amodrmghytoplankton, the base of the
marine food web, has been decreasing by about 200mtons per year as the
temperature of the oceans increase. It is predib@&tthis change will affect species
throughout the food chain in what is seen as “petlaer recent scientific study with real-
time data showing that the much-predicted harnffelcés of global warming are, in
some cases, already here”(Borenstein, 2006).

Considering climate change and its impact on theq, it is clear that there is a
need for an energy transition. Higher educationdhaays played a big role in instituting
change and challenging convention, and its invoksminmn the issue of renewable energy
is vital. “Universities, dedicated as they are do@tion and research, are ideally



positioned to lead the way in addressing globalmag” (Clean Air-Cool Planet, 2006).
David Orr proposes that, “the worth of educatiorstmow be measured against the
standards of decency and human survival—the igsadooming so large before us in
the twenty-first century” (Orr, 1994). For thesewstrong reasons, Clark should join the
necessary energy transition by supporting renewaixegy.

2) Renewable Energy Case Studies

Many schools have focused their efforts on consgrenergy through florescent
lighting and other energy reducing methods. Sorheals have begun to use the money
that they save from conservation for renewablegnprojects that further benefit their
schools. The University of Pennsylvania is oneostthat has done this. They initiated a
massive campaign to conserve energy. Every dayoeyd turn off all of the lights in
their classrooms between 3:00 and 3:30pm, whengtaylas sufficient to light the
rooms. They powered down their computer monitoremey were not in use and they
exchanged inefficient incandescent light bulbsniare efficient lighting in residence
halls. The money they saved on these projectsliitagea the university to use the
money on renewable energy (Putman and Philips,)2006

Students across the country have organized refenestb create student fees that
enable universities to purchase renewable enegyeSeferendums have advocated
raising fees while others have advocated using méoen the current fees the university
has in place. In the year 2000, the University olo€ado at Boulder became the first
university to have such a referendum. The univwefsiés were raised $1 dollar/semester
and they were raised $2 more dollars/semester(8 20 that three student buildings
could be run completely on renewable energy (PutamahPhilips, 2006).
Carleton College

Carleton College is the first college in Americad&velop power from a utility
grade wind turbine. In 2002, Carlton and NorthfiBleNew created a taskforce to
explore the feasibility of a wind turbine. They skcan area and tested the winds to
determine the potential size of the turbine. Witpmort from the community, students
continued the wind turbine project. After a yeadefelopment, a 1.65 Megawatt utility
grade wind turbine was created. The wind turbireglpces 40% of Carleton’s energy
needs, supporting a student population of 1,764&xgrdduates. It successfully reduces
the amount of Carbon Dioxide emitted into the atohese by 4,318.1 tons (EAC, 2006).
Connecticut College

Connecticut College has proposed the use of stddestto purchase Renewable
Energy Credits from an organization called Sterftgnet. The proposal stipulates that
credits would be purchased to cover half of thaltehergy consumption. Additional
money gathered from the fees will be used for Rifunojects, and a wind power turbine
is a possible future project under consideraticiwr@@€nas, 2006).
Harvard University

Harvard University has created a renewable enengg fo aid their efforts to
become the nation’s top university purchaser oéwable energy. The fund will be a
three-year $100,000/year fund that is planned teentéarvard from number two to
number one on the university sustainability listRA&newable Energy Advisory Group
has been created to advise the university on hdvesoallocate these funds. Harvard’s



main objective is to increase sustainability ardlioe greenhouse gas output (Sharp,
2005).

Harvard will also establish a Green Building Loand to increase the
sustainability of the university. The fund will heed to help renovations and
construction of buildings that keep sustainab#ity energy conservation in mind.
Harvard has announced that they will buy renewabbrgy credits for ten years to
support one of the wind power turbines in the taf/iull, Massachusetts. This ten-year
agreement is considered to be the longest agreashéstkind (Harvard U Gazette,
2005).

Harvard has made significant accomplishments tosvarcteasing the
sustainability of their campus by promoting renelsamergy use. Within the Kennedy
School of Government, all students agreed to page®h in order to purchase enough
Renewable Energy Credits to offset the total eneomysumption of the school in 2004.
In 2004, Quincy House, one of the undergraduaideatal houses, ran exclusively on
wind power for a week. The funds used in this grbjvere raised through equal
contributions from Quincy residents (1/3), the Housasters (1/3), and the
Undergraduate Council (1/3). In the fall of 2005t@dent-initiated project in the
Harvard Business School installed a 192 panel plottiwic display above Shad Hall.
This display prevents the emission of 75,000 Ib£®©;, per year into the atmosphere.
Harvard Real Estate Services agreed to a two-yesrtd buy Renewable Energy Credits
to offset the electricity usage of the graduatéeiit housing on One Western Avenue. In
the spring of 2005, Harvard’s Divinity School desildto purchase renewable energy
credits to offset 100% of their energy consumptkime buildings associated with the
Medical School are purchasing energy credits teedf25% of their energy usage. The
Harvard School of Public Health has purchased wimergy certificates to offset 50% of
the electricity of all the buildings on their maiampus. Also, 25 of Harvard’s fleet of
vans are now run on biodiesel fuel (HGCI, 2006).aBplyzing these all-encompassing
efforts, it is clear that Harvard is dedicatedustainability.

Duke University

Duke University’s Fuqua School of Business puresanough Renewable
Energy Credits to cover 100% of their energy usages undertaking is independent
from the university, representing a first for buesia schools in the country. This began as
a student-based initiative and it gained enough emum to be carried out by the Fuqua
School of Business (Brinn 2006). They purchase #reergy credits through Sterling
Planet, a company that works with schools and legsies that wish to offset their energy
usage with the procurement of Renewable EnergyiSr@@utman and Phillips, 2006).

3) The Renewable Energy Credits (REC) Initiative aClark University

During the 2005-2006 academic year, a group afesits began a ‘Choose
Renewable Energy’ initiative to make it possiblestudents at Clark University to buy
renewable energy. During housing sign-ups lashgpstudents were presented with the
choice of offsetting the effects of their energpsomption at Clark by supporting clean
energy options (CSI, 2005). This cost added antiatdi $30 to the student bill. This fall
there was another opportunity for students to sggfor RECs, allowing first-year
students and other students to purchase the credits



The culmination of the ‘Choose Renewable Energpidtive occurred on
Campus Sustainability Day, October 25 2006. Ondhig campuses nhation-wide
celebrated sustainability within higher educatidhe central event of the day was the
passing of a check for $10,320 from Clark Universitthe Massachusetts Energy
Consumers Alliance to support the New England WAndd. This was the result of the
REC sign-up that matched students’ energy consempti campus to support the
production of renewable energy. In addition tortieney raised for the development of
wind power, the Massachusetts Technology Collab@atouble matched Clark’s
contribution and awarded one grant to the City afr#éster and another to the state for
clean energy projects (Clark, 2006). If this $30ation became a mandatory fee, Clark
would raise approximately $62,070 a year from theengraduate population.

Future of the REC Program

Although the REC sign-up was a great grassrodtstefn behalf of students at
Clark, and provided a starting point for the eneg@ment of clean energy on our
campus, there is a need for a new approach iruthest As it stands now, the sign-up
period for RECs has been closed since the checlharaded over on Campus
Sustainability Day. Raising over $10,000 was a magezomplishment, however, but a
more efficient process could be developed.

Last spring, the sign-up option was not open ¢oming students or students that
did not participate in the housing lottery. Otheerdents missed the opportunity to sign up
due to lack of publicity or understanding of thiiative. Some staff and faculty also
expressed interest in partaking in the prograrhénftiture. These are issues that could be
taken into consideration to increase participatiotine program.

While there is sufficient justification for ingtiionalizing the purchase of RECs,
there are also some reservations within the adtratisn. Raising the price of student
fees, even if only by $30, is unappealing to manyrder to fairly evaluate whether this
is a desirable option, the idea would have to pr@aped by Student Government and
should be voted on by the student body. Anotheblpro with making the purchase of
renewable energy mandatory is that it minimizedestti involvement and the educational
value of such an initiative. As it stands now, stud who wish to participate can be
educated about the importance and benefits ofribgram, and can choose whether or
not to support it. On the other hand, the procégmthering signatures and going
through all the bills from this academic year ceelaa lot of extra work for staff, and did
not raise as much money or awareness as it pdtgmiald have.

By analyzing “Yale’s 6-Step Program” towards sumshility, Clark University
seems to be doing very well (M’Gonigle and Sta@@)6). The administration continues
to “engage the ongoing grassroots efforts of stigjestaff and faculty” (the program’s
2nd step) through support of the REC initiativeipas Sustainability Day and the
Sustainable University class. The Sustainabilitgklgorce, comprised of a broad range
of members from across the campus community, waesntky created to help decision-
making efforts concerning sustainability, and theme plans to generate a method of
measuring sustainability at Clark. These are SBequsd 6 in Yale’s program. Other
important steps that Clark needs to consider ateréate an institutional strategy and
vision” and “institutionalize results”(M’'Gonigle @nStarke, 2006). According to this, it
is most effective to decide the importance of resigley energy within the campus and
move ahead to institutionalize current energy ¢ffdPerhaps the best balance between



institutionalizing efforts and student involvemevduld be a visible check-off option on
the bill for students, with a small explanationttoé program.

4) Renewable Energy Options for Spree Day

Spree Day is an annual event held each springaak Clniversity, that engages
the entire student population. Rich in traditidns tfun-filled day is usually a surprise to
students, and classes are cancelled for the dageefis gather on the green to enjoy food
and activities, as well as a concert. To furthenpote Clark’s interest in sustainability,
the concert at Spree Day provides an opportunitgdorporate energy consciousness in
student life.

The concept of renewable energy concerts is bewpmcreasingly popular. On a
large-scale, bands including Guster, Dave Matth@arsd, Barenaked Ladies, and Alanis
Morissette have joined the non-profit organizatotitied, REVERB, to demonstrate
their commitment to clean energy choices (REVERE)&). Members of REVERB
attempt to raise awareness by reaching out to thwes. For example, Dave Matthews
Band has encouraged renewable energy by choosoffsti their emissions from their
past 15 years of touring (REVERB, 2006). At eachue the band sets up an “eco-
village” including alternative energy displays,vesll as information about non-profit
agencies and environmentally friendly products (RR8, 2006). Additionally, to
reduce their ecological impact, the tour busedibied with bio-diesel fuel, the concerts
are powered with renewable energy, and recycliogiams are set up at the various
venues (REVERB, 2006).

Large, popular bands like Dave Matthews Band haveed NativeEnergy, a
Native American owned environmental group that Rirehewable projects
(NativeEnergy, 2006). NativeEnergy explains thd0sshow concert with four or five
trucks and two or three buses is equivalent to 8500 tons of carbon. 250 tons is
compiled at the venue for energy use, 200 tons tramel, and 50 tons from
accommodations (Legaspi, 2006). In the grand schadrttengs, these figures are
equivalent to the emissions produced by 83 caosiéyear, heating 125 average homes
annually, or the electricity used by 62 average émannually (Legaspi, 2006). Due to
the incredible ecological footprint produced bytjase tour, it is no wonder that musical
artists are beginning to change their behavior.

This is precisely what we hope to accomplish emaller scale, at Spree Day
next spring. There are two main options to provigerenewable energy for the concert.
Sunweaver, an environmental company from VermavigshTraveling Solar Shows to
raise awareness about solar energy as a renevesblerce (Sunweaver, 2006). The
company has mobile solar systems that visit aasiteprovide the power for speakers and
musicians for a concert, as well as a solar juare(8unweaver, 2006). Several other
schools have demonstrated interest in renewablgge&orts and have utilized
Sunweaver, including the University of New HampshBowdoin College, Keene State
College, Hampshire College.

Sunweaver provided the information that small ediam sized concerts require
about 20 kWh of electricity. This is not a largeamt of energy, in comparison to the
entire campus usage on Spree Day last year (Apri2Q05), which was 31,191 total
kWh. Last year, Spree Day actually consumed lesgggrthan the average day in April,
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32,895 kWh. This is not surprising, as most canmpuklings are not open, and students
convene on the green throughout the day.

It depends on the length of the concert, but Saneetypically charges between
$800 and $1,000 for their Traveling Solar Show. Weais not an issue, as the solar
energy is stored in batteries and can be used reagmowell. While this is a considerable
cost, the Sunweaver Traveling Solar Show has mangfiis. The visible solar panel
displays would provide an educational componensfodents. There is also an element
of appeal, as the solar panels and juice bar aygigdi entities that are visible to
students.

Another option for Spree Day is to purchase wiratlits from Mass Energy
Consumers Alliance and the New England Wind Furds & a similar process to the
renewable energy credit option offered to studasta housing option. After consulting
with an employee at Mass Energy, it was calculéhtatithe wind credits required to
offset the 20 kWh required for the concert wouldlyaost about $1. Mass Energy would
therefore require the minimum donation of $25. Maaild offset 500 kWh, which is
equivalent to 551 Ibs of carbon. While it would ©oter energy usage for the entire day
campus-wide, it would probably cover all the outdewents at Spree Day.

As part of the group’s future steps with this pmaij it is necessary and
worthwhile to present both options to the Spree Dagnmittee for careful consideration.
There is a clear difference in price between the @ptions, so the Spree Day budget will
obviously be a factor. It is planned that the mersloé this group will attempt to become
members of the Spree Day Committee upon its foonaarly next semester, or at least
present these ideas to the Committee. It would ladsaeseful to continue researching
energy usage on campus, and figure out ways tterefeergy use with daily use for
students. This would be useful in the future im®i0f communicating the need for
energy savings, with both opportunities and tardgessther research, and hopefully the
results of Spree Day could therefore be presentédademic Spree Day next spring.

In conclusion, Spree Day provides a forum to comicate the need for
alternative energy to all students on campus. Spegeis a traditional event, and is paid
attention to in the community. A renewable energyaert or demonstration would
certainly gain attention, and provide an opportufor Clark to receive positive
publicity. Essentially, it is possible to uniteumffilled day while being environmentally
conscious.

5) Renewable Technology Review

There are several different ways of producing reai#e/energy that could be
applied to a college campus. These include solatenvwind, biomass and geothermal.
Of these renewables, biomass and water are the spectalized forms of energy
creation, requiring a location in close proximitye large stream or river or a crop of
plants, such as Switchgrass, that can be conviatiethiofuel (Biofuel, 2006). Therefore,
we were able to narrow down the renewable techimedapat could be implemented at
Clark unobtrusively to solar, wind and geotherrivdith respect to geothermal, after
some research we found that the engineers andeatshresponsible for the design of the
new residence hall had examined the feasibilitg geothermal installation, which would
use the heat stored in the earth to heat or ceahtierior of the building (Geothermal,
2006). They came to the conclusion that the casidéweighed the benefits of installing
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a geothermal system and thus it was also remowed dur list, which left us with solar
and wind as options. In respect to an urban colegepus, the beauty of solar power lies
in the fact that it can relatively easily be apglie any existing roof surface, provided it
receives a sufficient amount of sunlight to creaaeemaximum amount of power. A wind
turbine, on the other hand, would require a laidgé qf land to be devoted to its tower
and support system and would also require a seffiamount of wind to make the
project cost effective. In addition, solar panedsndt detract from the aesthetics of a
building, whereas a large turbine is not somethivag everyone wants to see when they
look out their window.

Electricity generated from solar power is createdugh the use of photovoltaic
panels or arrays (in addition to electricity getiera the energy from the sun can also be
harnessed directly through passive solar desigrsalad heating — the direct heating of
air and water from the sun). Since the introductbphotovoltaics, the prices have been
steadily falling at a rate of roughly 4% annuaRufman & Philips, 2006). Every year we
come closer to be able to implement solar poweatrallind the world, at a cost equal to
or less than that of conventional power generatitowever, the latest obstacle in
relation to solar power has been a shortage absilwhich is the most commonly used
semiconductor in photovoltaic panels today (Soleltsz2006). This had led to a great
deal of research on the effects of using thind@wosi semiconductors or even alternate
materials that are more cost effective. In additmthe actual panels, the more common
form of solar installation, grid-tied, requiresiamerter to convert the direct current that
is produced by the photovoltaic panels to altengatiurrent used by all household
appliances.

The other aspect of photovoltaic technology thayglan important role in its
feasibility is its lifespan. Lifespan can vary digalepending on the manufacturing
technology employed, the amount of sunlight beioigverted into electricity, and the
quality of the other components used in the systamling, inverter, and the charge
controller. Many brands of photovoltaic panels\aegranted by the manufacturer for at
least 25 years (Kyocera, 2006). However, the atbarponents of a photovoltaic system,
even the mounting brackets, may only be warrarae8 fyears, a timeframe that makes it
nearly impossible to recuperate the installatioststefore parts of the unit go out of
warranty, which could mean further investment ipaies. As the technology improves, it
will only become more efficient and more reliab¥though Europe is far ahead of the
United States, as far as moving towards renewatdegg production and a more
sustainable way of life, the US currently has 2hef 12 largest solar power plants in the
world, well on our way to joining the likes of Geamy, which holds the spots for 9 of the
other power plants on the aforementioned list.

6) Cost-Benefit Analysis of a Permanent Renewablenérgy Project on Clark’s
Campus

One of the major obstacles to the installatioreolewable energy on college
campuses is the cost. Renewable energy has hi¢lonipeosts, but long-term benefits
that can eventually balance the initial investménaddition, renewable energy sources
are improving constantly, having increased efficieand longer lifetimes.

The benefits of renewable energy are not limitechbnetary amounts; there is
an inherent positive externality associated withitistallation and publicity of these
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sources that cannot be measured with numbersoitaf the responsibilities of colleges
and universities to be models and educate thaiestis and the surrounding public on
ways to utilize sustainable energy in our worldyadwing environmental concern.

In theory, a permanent renewable energy souragidle justifiable for purely
ethical reasons. However, economics clearly pleyge role in the feasibility of
renewable installation. In the following sectiome financial possibilities for funding a
renewable installation will be presented to aidifatproposals regarding installation of
renewable energy sources on Clark’s campus.

Potential Renewable Energy Technologies

There are a variety of possible renewable enevgyces available on the
market. These sources include solar photovoltaigal panels), biomass, wind power,
landfill gas, municipal solid waste, and hydropow@f these sources, those most
commonly used on college campuses are solar, widdemass because of their
availability and minimal environmental impact. Te¢wsts of these sources range from
3.8-7.0 cents per kilowatt-hour for wind power3t8-7.0 cents per kWh for biomass, to
anywhere from 29-64 cents per kWh for solar. Thoongist expensive, solar is the most
common form of renewable energy because it carabidyeexpanded from a small initial
installation. For this reason, and because Cladsdmt have a budget to fund a large
renewable project up-front, this analysis will feaan funding for a solar PV project.
Potential for Solar at Clark

The main initial difficulties in selecting a solaV system are deciding where it
should be located and how much power should bergtste Renewable sources will
have the greatest impact when installed on buiklthgt are already energy efficient. For
this reason, on Clark’s campus, those buildingst iy to benefit from solar panels
would be the LEED certified structures. These badd include the Lasry Bio-Science
Center, the Dolan Fieldhouse and the new Residdattewhich will soon be assessed
for LEED compliance. To analyze cost effectivendéss,calculations in Table 1 are
based on a theoretical 12kW system installed omabkof the Lasry Bio-Science
building.

The Lasry Building uses an estimated 80,000 kWhpanth (Clark Co-gen
Data, 2006) According to data from the 2005-2006 school-yeampus-wide, Clark’s
energy purchase to generation ratio was one to liivether words, for every kilowatt of
energy Clark purchased, we produced five (see THbI8o, technically of those 80,000
kW of energy used per month in the Lasry Buildih@,000 of them were purchased
directly. That 16,000 kW per month translates2&k®/ per hour. A 12 kW solar PV
system produces 12 kW of energy per hour, or 54%heR2 kW of purchased energy
used in the Lasry Building.

A 12 kW solar PV system will save an estimated 38,46 per year, or
$144.03 per month. This estimation was made by PYW&\ a source using location-
based data to calculate the amount of energy astdassociated with solar PV systems of
various sizes. The pre-programmed data for Weecéscluding solar angles and DC
to AC Derate Factor) supplies data for monthly gearly savings.
An estimated cost for installation of solar PV pang $5,500.00 per kW (Putman, 36).
Using this estimate, a 12 kW system will cost $66,0/Vith no state or federal aid, the
system will pay for itself in 38 years (see TabjeQurrent solar panel technology lasts
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approximately 20 years, so it is unlikely that amastment would be made without some
financial aid.
Financial Incentives to Offset Costs

Fortunately, this aid is not hard to come by. Massisetts offers grants and
rebates as financial incentives for renewable ptsjerhe 2005 Energy Policy Act
initiated a 30 percent federal solar tax creditidppg to “the investment balance
remaining after any state (or utility) incentivéPutman & Philips, 2006). This Act may
expire on December 31, 2007, and hence must be apta in the near future.
Massachusetts is also listed in the top nine statdbe amount of available solar
subsidies and supplies $383 million in public bérfahds for renewable energy. Also,
many states have a stand-by charge; this chargeaabsurance that in the event of a
renewable generator failure, the electric compaitlyswpply electricity. Massachusetts
has exempt clean on-site generators from stanaitieg,rcreating even greater incentive
to install such systems.

Lists of financial aid opportunities for each stat the U.S. can be found online
(DSIRE, 2006). Renewable aid is often specificdlyined for certain consumers or
types of generators, and finding appropriate fugdsnan involved process that must be
carefully approached. Estimations about energycasts of systems can be found at the
U.S. Department of Energy’s website for the Natid@enter for Photovoltaics (DoE,
2006). This site offers valuable information fosearching and executing renewable
projects. It also provides information on new Phottaic research and development, and
can help ensure that the most advanced, reliablp®ent is used.

Although renewable energy is a very important ambble endeavor, it is
expensive. Cost-benefit analysis is important icidiag how much aid is needed to
make a project possible. It is likely in most caited the costs will outweigh the benefits
in the short run if one institution with limitedriding is attempting the project. Yet,
while financing a project may seem difficult, theme many available resources that can
contribute. Hopefully, the day will come in whichatk is seriously researching those
options to prepare for a renewable project on campurenewable energy installation
on campus would provide educational value that fadllitate both the social and
technical change that must occur for the cominggnechnology transition.
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Table 1 —Estimate of Power Potential for a PV Syste at Clark
Energy production potential of solar panels
Physical Plant estimates that the Bio-Sciencedimgluses a monthly average
of 80,000 kW. Therefore,

80,000 kW , Imontt , 1day 111 kKW

month 30days 24hours» “hour

Installing 12 kW solar PV panels on the roof yields

12w 1
11kwW = 9

Approximately 11% of the total energy used in tlasiy Center building could be
generated by the PV panels.

For 2004-2005, according to Physical Plant datarkdbought 166,274 kWh of
energy per month on average. Clark generated aageef 806,602 kwWh for a
total of 972,876 kWh average overall monthly enargg. Using these values,
Clark purchased:

166,274 S 1

806,60z 5

of its total energy for the year. So, it can bénested that:

80,000 *% =16,00kWh

of the energy used for one month in the new Biefo building was purchased
directly. With 12 kW panels, it can be estimateatth

kW |, Imontl , 1day 592 kKW

16,000
month 30days 24hours hour

and hence,

12kW

———— »0.54=54%
22kwW

If a 12 kW solar PV panel system were installedrenLasry building, 54% of
the energy currently purchased could be produced.
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Exploration of the Implementation of Green Roofs ad Rainwater
Catchment Systems at Clark University

by Lukas Parkin, Andrew Cummings, Chris Adams, Saathibald, Drew Jackson

Executive Summary:

In the Fall 2006 Semester, a group of studeniagake class entitled The
Sustainable University tried to find ways for Cladckreduce surface runoff. One of the
more effective methods found was the installatibgreen roofs. Not only do green
roofs reduce runoff, they also reduce atmospheariban dioxide (C@ concentrations
by providing an additional carbon sink (plants) dydeducing emissions of GO
through the additional layer of insulation thatuees heating and cooling bills, reduce
the “heat island effect,” and create new habitabicds and insects (Sklodowska). Green
roof installation also increases awareness of sudidity within the student body as well
as in the surrounding community.

Another effective method found to reduce surfas®ff is the installation of a
water catchment system on buildings at Clark Ursigr Not only would a water
catchment system reduce runoff, it would also coNeater that could be used for a
number of tasks, such as irrigation, reducing Céankater usage. Such an installation
would increase awareness of sustainability withengtudent body as well as in the
surrounding community.

Additionally, green roofs and water catchmenteyst may make Clark more
attractive to potential students interested inanability.

Introduction:

This project has evolved from a group effort inaog five students enrolled in
the course titled "The Sustainable University" &riC University in the Fall 2006
semester. This course is designed to increase agsg@bout the importance of having a
sustainable campus and learning how to make oudwaore sustainable. To help the
movement towards these objectives, students iclass were to research potential
sustainability initiatives that could be implemehtround the Clark University campus.
Green Roofs

One initiative that our group thought would h@&jark become a more sustainable
living area was to have green roofs installed om @nmore buildings on the Clark
University campus. We have been using this semastesearch and present information
to different parties about the idea. Green roogsemsentially plants placed on the top of a
building that reduce heating and cooling energy useoff water, and carbon dioxide
(CO,) emissions. This semester we have studied margctsspf green roofs and have
discovered their importance and their many bend¥lny places in the United States,
including many colleges, and many places acroswtkl have green roofs that provide
multiple benefits with many different types of gne@ofs. The variety of roofs is vast
and our group has been doing extensive researpingeb locate and suggest the type of
roof that would be most appropriate at Clark Unsugr
Rainwater Catchment System

A rainwater catchment system is designed to trapratain water that runs off the
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roof of a building. After capturing some of the it can then be used for irrigation and
cleaning purposes. Using the water that would etlserbe runoff would save Clark
money on irrigation. Rainwater catchments are exétg useful. This is displayed in the
amount of catchments that can be found acrossotlvety in addition to around the
world. It is not uncommon to see a college or ursitg that has an extensive rainwater
catchment system. As with green roofs, our groupleen doing extensive research
helping to locate and suggest the best way to powagth implementing a rainwater
catchment system.

Background:
What is a Green Roof?

Green roofs began years ago in northern Europrany rooftops to help with
insulation needs. Europeans were the first to impl& this process by applying moss
and various self-sustaining plants on top of theafs when they discovered its benefits.
Modern green roofs consist of a thin layer of pgplaced on top of the roof in soll
varying from two inches to one foot. A green roofsists of the plants on top, a layer of
soil, a drainage basin, insulation, a membrane tlamdoofing structure in that order. The
membrane sometimes has a root repellant to prewgntoots from penetrating the
structure. There are two differences in the typgretn roofs that can be installed:
intensive and extensive. Intensive roofs requingirdmum of one-foot soil depth and are
more complex. They can accommodate trees as wdlffasent shrubs, and regular
access to the roof is encouraged, but regular eraamice is required. The extra load on
the building per square foot can be 80 to 150 pswamdl requires a complex irrigation
and drainage system. Extensive green roofs arefasédildings that cannot withstand
much more added weight, requiring a soil depthrndy d to 5 inches. The vegetation is
mostly ground cover and grasses and adds only dl2otat 50 pounds per square foot.
These types of roofs are not designed for pubkess, and they require annual
maintenance and the irrigation and drainage systemsimple (Green Roofs 101).
Benefits of Green Roofs
In the summer months, green roofs reduce the r@earfconditioning, and in winter the
roof reduces the heat demand making it a final&akfit. On a hot summer day a
regular roof can be up to seventy degrees warnaer algreen roof. The rooftop
temperature is reduced by shading the surface fin@ensuns radiation, insulating and
absorbing moisture. Along with this, a green roar ceduce the urban heat island effect.
This is a process that occurs in cities and igelated to global warming. It occurs in
built up cities that don’t have a lot of vegetatiorabsorb the heat and causes the warmth
to be held in the city. When this is reduced, aictidn of smog incidents in major cities
can also occur. An additional benefit is that gresofs protects the roof itself from the
elements and prolongs the life of the green roefiffple University).

Prolonging the membrane life of a roof is anotiode that green roofs provide.
By the shading it provides, it protects the sunsrdys from blistering into the roofs
membrane. On roofs that are accessible to thequgrken roofs prevent people from
walking its bare surface and acts as a permanenebdasreen roofs also have a filter
cloth below the soil to keep it from washing awlayt also to separate it from the rest of
the roof. A vital part of the green roof systenthis drainage of rainwater. It directs the
water towards the drains to prevent the plants frotting and damaging the roof
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membrane and to keep the structure from droopicguse of the added water weight.
Not only does it drain the water, but delays theetit proceeds to the drains. During a
major storm the peak storm water combined with ggwaan cause overflows, by
delaying the drainage time a city can benefit fitbra. In a typical rainstorm, a green
roof will reduce runoff by about 28% (Gerrits). Té@il of the green roof also makes the
run off water from the roof clean by filtering gquollutants from the rainwater and
storing them in the soil. They also help the emwinent on a dry day as well by
absorbing carbon dioxide and other pollutants. Mawayor cities such as Chicago and
Atlanta have already implemented green roofs orofdpeir capital buildings and these
cities have been gaining from the many benefitemgreofs (Tennessean.com).

Along with these benefits, green roofs can alstasn habitats in an urban area
for wildlife such as songbirds and butterflies. @reoofs replace the land taken up by a
building that was once not there and therefore igesssome additional habitat to
promote biological diversity. Cities have becomedra cement covered landscapes and
green roofs make the city appealing to the eye veiba to be viewed. The texture,
sound and movement of the plants improve the oMeealth and well being of the
citizens around it. Green roofs are becoming a lyideknowledged product and the
benefits gained from it in an urban area are baggto be noticed throughout North
America (Temple University).

What is a Rainwater Catchment System?

Rainwater catchment systems are a way of collgetnd storing rainwater for
everyday uses along with improving the quality afupndwater. Water from rooftops is
collected and stored in tanks for future use. @aty rainwater catchment had been
practiced in arid and semi-arid climates and pregidiater for drinking use and water for
farming and irrigation. In some areas of the wahlel water collected from these
catchments has either replaced the conventional foeevater resources or has limited
the need for it. Other areas rely on the waterectdld from the catchments because of the
highly contaminated groundwater unsuitable for comgtion. It is a very practical,
simple resource in areas that have to meet thesrfeethrge populations (An
Introduction to Rainwater Harvesting).

A typical rainwater catchment system is madeéhodé basic items including the
collection area, a conveyance system and storageiés. The collection area is usually
the roof area or building. Once the rainwater iéected, a conveyance system consisting
of gutters or pipes transfers the water to a aisterstorage tank. The water is then stored
in the cistern or storage tank, usually made offoeced concrete, fiberglass, or stainless
steel. Storage tanks can either be built as patmfilding or as a separate unit located
further away from the building. Many storage taaks covered with a screen or mesh
layer. Rainwater catchment systems require verigdorskills and easily operated under
a minimal amount of supervision (Rainwater Harvegstrom Rooftop Catchmerts
Benefits of Rainwater Catchment Systems

There are various reasons why rainwater catchnoamt$e beneficial. Because
groundwater is much more vulnerable to contaminafiom different sources, rainwater
is undeniably the safest alternative to an aretacdnanot afford proper water treatment.
Also, the water can be used to support cattle dimek @nimals. Household uses can be
fulfilled using this water collected from the cate@nts. The water can be used for
laundry, showers, outdoor faucets and toiletsaft even be used for drinking water
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throughout a household when treated correctlynbtittecommended. It is advised to
have a separate pipe to collect the initial raimwathen a storm occurs. Usually when it
begins to storm parts of the roof or elements sscpollutants can wash into the gutter
and become stored in one of the tanks if not waslftedwards. The collected water has
been and still is useful in the effort for farméssrrigate their fields when dry spells
occur (Rainwater Harvesting from Rooftop Catchmperitee amount of rainwater
collected can be viewed as one inch of rain oneatbausand square foot roof can yield
623 gallons of water_(Rainbarrgls

In different circumstances, the stored water caaipessential reserve in cases
such as natural disasters when the public watgylgigpunable to be accessed. It is also
recommended for areas that are prone to droughtépse were to occur that certain
area would be prepared. Rainwater that is colleistednsidered to be not as hard other
treated water. When water is accessed throughes’'atystem it usually contains
chlorine, lime or sodium. Rainwater also tendsawehless sediment and dissolved salts
than a public water system. In larger areas, iggomstorm were to occur, the catchments
would divert water in storage tanks. If it weradt@in into the cities water system it
would increase the burden water treatment faglitied drainage systems. The simplicity
of building a rainwater system makes it a very iftdasand inexpensive structure for local
people to build (International Rainwater Catchnfeydgtems Associatiof).

Project goals:
Green Roofs

The goal of this project is to explore the podbof implementing green roof
installations on the Clark University campus. Theeat of this, however, is not in our
hands, but more in the hands of the Clark Unive@aministration. It is our hope that
eventually all of the large buildings at Clark, Bus Jonas Clark and Higgins University
Center will have green roofs in the future.

The first steps in the implementation of green saatfClark University is to
spread the word about their numerous benefits andigterest among the Clark
community. A great starting website about greerisréar interested individuals is
www.greenroofs.com. Clark University should comsidetting up a small preliminary
extensive green roof on top of one part or allreé of the buildings at Clark as a 2 to 3
year trial run. They could either do this indepeanttiewith the help of students, or hire a
private contractor. This small green roof triallvailow for students to closely study its
ability to reduce storm water runoff and reducergneised for heating and cooling, as
well as to study the best combination of vegetatidang with the visual provided to
students and onlookers, it would benefit to seh goster or hand out flyers so that
people can read about why there are plants growmnigp of a building. Once it is shown
that Clark University can benefit from green roafter the trial run, the best working
model can then be expanded to other buildings oipoa. In just a few years, Clark
could very easily attain national recognition amaige for their green roofs, as it will be
on the cutting edge of innovative sustainabilitgiga.

Rainwater Catchment Systems

As with green roofs, the goal of this projectaseiplore the possibilities of
implementing rainwater catchment systems into tivenal campus operations. This
should be achieved through a gradual process sitnithat suggested for green roofs,

21



starting with education and awareness. Two greatanal websites are the
International Rainwater Catchment Systems Assaxiginternational Rainwater
Catchment Systems Associatiprand http://rainwaterharvesting.tamu.edu/. KClar
University should consider setting up a small treahwater catchment system on a
building using small collection barrel. Accompanyithis can be flyers and signs
explaining the details of what onlookers are seéekitgr a year long trial run of
tweaking various aspects of the collection systachusing this collected water for
irrigation and cleaning purposes, if deemed sudokasd worthwhile, larger rainwater
catchment systems can be installed on other bgsdin

Financial Considerations:

Green Roofs

One of the barriers of implementing green roofaaollege campus include the initial
costs associated with the planting The typical aleost to install and maintain green
roofs on a campus building can range anywhere tto $25 per square foot of roof
(Sklodowska), or up to 70% more than a traditionaf (Henderson). The range in cost
is due to a number of factors, such as the custeantture of the roof, its waterproofing,
what it is made of, its general condition, etc. pieg this price range in mind, we have
calculated the approximate overall price of ingtglla green roof on a few of the flat
roofed buildings on campus. Figure 1 located bedbaws the various range of costs if
green roofs were to be installed on a few campildibhgs.

Building Approx. sq. ft of rooftop Green Roof c@dt$14-$25
per sq. ft

Johnson Hall 9,165 $ 128,310 - $ 229,125

Sanford Hall 9,800 $ 137,200 - $ 245,000

Dodd Hall 4,704 $ 65,856 -$ 117,600

Higgins UC 17,730 $ 248,220 - $ 443,250

Figure 1 approximate square footage of rooftopsultiplied by range of green roof
cost per square foot

Because this is such a large cost to the uniyersis understood that there
may be great reluctance to accept this new ideaener, there is financial assistance by
way of grants and donations that can be obtainedinStance, in many previous
examples of green roof installation, local compariave been willing to donate a lot of
the supplies that go into the construction of theeg roof. A quick Internet search on
federal grants involving green roofs produces namegrant opportunities that would
definitely be obtainable. For example, fundingdagreen roof project can be obtained
through EPA's Clean Water Act Section 319 (non-psiurce pollution) grant program.
Funding for projects can also come in the fornnaentive programs created by power
and sewer companies (Temple University). It alseds to be kept in mind that this roof
will eventually pay for itself over time, as it Wilelp Clark University save on cooling
and heating bills. In general, a green roof withypde an additional 25% insulation in
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both the summer and winter months, and heat losgawind can be reduced by 50%
(Beggs Jr). Also, because green roofs providedbéstructure with a waterproof and
UV protected layer the life expectancy of the roah be prolonged to more than 40
years. This is much greater than the 20-25 yeaeaapcy of a roof built out of
commercial materials (Henderson). As green roof®tme the industry standard, as they
most certainly will, the costs will dramaticallyatease to the point where they may be
cheaper than normal roofs.
Rainwater Catchment Systems

The main costs involved in the installation ohawater catchment system
come from the purchase of a cistern that wouldd®zlad to store the collected water.
There are a variety of available cisterns withet#ht storage capacities and materials.
These range from the typical home use plastic @0@rgharrel, costing
$100(Rainbarrels), to the 10,000 gallon fiberglam®mmercial cistern costing $10,000
(Darco Incorporated There would be a minimal cost involved with tanstruction of
gutters that would carry rain to the cistern. Tdigern, depending on its size, could
either be located above ground, or undergrourzhritalso be connected to the irrigation
system for convenience, or not connected. If tei were to be underground, the
installation cost would be much greater thanére above ground. There are many
federal grants available that could help covercb&s, such as ones available from the
U.S. Geological Service (Poole). As with a gremof,ra water catchment system will
also eventually pay for itself, and will save moraeyl energy on water used to irrigate
the Clark University campus.

Conclusions:

This exploration has presented a variety of otialata, and sources for the
eventual implementation of green roofs and wattrhraent systems at Clark University.
This will be a jumping off point by which the admstration can do some follow up
research and decide whether or not to proceedthgtlsmall trial runs of each system,
possibly leading up to a complete implementatiothanfuture.

By installing a green roofs and rainwater catehtrsystems on part or all of one
of it’s buildings, Clark University would demonstigaa commitment to innovative
approaches toward improving the sustainabilityashpus operations. Such installations
would help to increase sustainability awarenessdtaround Clark. Additionally, it
would make Clark more attractive to potentiabstots interested in sustainability. By
installing one or more green roofs and rainwatéclzaent systems, Clark would gain
national recognition for its innovative sustaindpjlcementing themselves as true
“"challengers of convention, and changers of ouldtor

Case Studies:
Green Roofs:

Several schools around the country have alredantap projects similar to the ones mentioned in
this report. The University of Maryland, Temple Uaisity, Pace University and Macalester College are
some examples we have provided here of placesgnéthn roofs. There are many other colleges tha hav
had them installed as well. Williams and Smith@xamples of schools in Massachusetts that have gree
roofs proving that the New England climate is cdpaib supporting these projects. These schools have
already begun to experience the benefits of thegegis. Clark University should follow this patrat has
been laid down by so many other colleges and usities.

The following links offer information on various smstudies:
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University of Maryland- www.honorshumanities.umd.edu/MaggieC2.pdf

Temple University - www.temple.edu/env-stud/seniorsectisn3C.htm
Pace University- appserv.pace.edu/execute/pig@doc_id=19560

Macalester College
www.macalester.edu/environmentalstudies/studemigpts/macalestersfirstgreenroof.pdf

Rainwater Catchment Systems

The University of Alaska at Fairbanks, Coloradat&tUniversity, the University of Oregon and
the University of New Hampshire are all examplesalfools that have implemented rainwater catchments
These schools have already begun to experiendzetiefits of these projects.

The following links offer information on various smstudies:

University of Alaska, Fairbanks - www.uas.alaska.edu/attac/uaf.html

Colorado State University- www.ext.colostate.edu/pubsres/06702.html
University of Oregon -
http://www.uoregon.edu/~casl/course/class_pdf_dalcathwaterharvesting.pdf

University of New Hampshire- nhep.unh.edu/resources/pdf/low_impstorm-unh-06.pdf

Additional News Articles
Green Roofs

“Look, up in the sky, it's green “
By Lara Gerrits The Tri-City NewsDec 10 2006

“Green roof interest rising”
12.01.06
By CAROL KINSLEY http://www.ameringarm.com/growtopstory12.01.2006b.html

“On the roof, nature takes rodico-friendly style of building creates believerdetro”
By MICHAEL CASS Staff Writer
http://www.tennessean.com/apps/pbcs.dll/article2AM0061127/NEWS05/611270343/1001/NEWS

“Up on the roof, a green revolution: Discovery Rigains uptown buildings in installing rooftop turf
By BRUCE HENDERSON
http://www.charlotte.com/mld/observer/news/locall48050.htm

“THE LOU'S A LEADER IN 'GREEN' BUILDING: Even Somdop Tier’ Cities Looking Comparatively
Brown”
By Bill Beggs Jr.  http://www.sticommercemagazine.com/archives/noven2®06/green.html

Rainwater Catchment Systems
“Water harvests sinking in: Students: Practice dddlp solve much of Tucson's water needs “
BLAKE MORLOCK, Tucson Citizen
http://www.tucsoncitizen.com/daily/local/22805.php

June 03, 2003
“Prof harvesting rain to keep gardens green, rediater use”
http://www.uoguelph.ca/mediarel/archives/002783lhtm

February 27, 2002
“UNM TO CREATE RAINWATER HARVESTING DEMONSTRATION ROJECTS”
http://www.unm.edu/news/Releases/February?27rainvidibe

Thursday, July 21, 2005
“Diverting rainwater to nourish your yard: Harvesfimakes ecological sense, but may not cut moiihly
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much”
B. POOLE Tucson Citizen
http://www.tucsoncitizen.com/news/local/072105altewaharvesting

“Rooftop Rainwater Collection Project gets Regiomdtional Attention

UCR engineering students’ proposal receives grfaois the Metropolitan Water District of Southern
California and the U.S. Environmental ProtectioreAgy”

(January 12, 2006)

http://www.newsroom.ucr.edu/cgi-bin/display.cgi?@49

“Rainwater harvesting project connects campus: lafckater inspires professor find creative solusion
By Laurie Mellas Ramirez
http://www.unm.edu/news/04-01-22/water.htm
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Energy Conservation and Improving Energy Efficiency
By Sam Dorsey-Gordon, Chelsea Hyatt, Jonathan Renne
and Alex Swenson

As a group our main goal throughout the semestebban to promote energy
conserving behaviors throughout the Clark communt{e have worked towards
achieving this goal through outreach to the stuglantl help from the university itself. If
our group and the university together show anatiite for an energy conscious campus,
the students are bound to follow.

Energy conservation is the minimizing of energygesen order to lessen the
environmental damage associated with energy geoeraDne of the most serious
environmental implications of energy generatiothies emissions of COwhich is the
dominant greenhouse gas causing significant cliclaa@ge. Carbon dioxide is also
associated with increasing averages of global teatpes and an increase of extreme
weather events such as destructive storms.

Overall our group hopes to promote energy consienvaliroughout Clark
University’s community in three ways: (1) improvipgwer management of computers,
and (2) raising student awareness about ways teeco® energy, and (3) promoting more
efficient use of energy in lighting.

1. Computer Power Down

Our original goals included getting students arallifiy to power-down their
computers at night and also provide informatioth®scommunity regarding other energy
conserving behaviors. Computers continue to drawepaevhile there are left on over
night even if they are not being used.

As of November of 2005, there are an estimatedQlsiddent computers (25%
desktops, 75% laptops) and 1,200 computers (80%iajes 20%laptops) for staff and
faculty. Faculty computers use 242,842 KWH (Kilotsger hour) during business
hours (Monday-Friday 9AM-5PM) a year and the cdshis for Clark University is
almost $36,000. During non-business hours thesgpaters use 259,379 KWH to
power, costing over $38,000. Powering the studentaputers draws on 414,656 HWH
annually, estimating over $61,000.

It is estimated that 80% of students, staff, ardity do not practice power
management. Furthermore, 80% of all of the factttynputers are desktops, which is a
factor, because desktop computers use anywhereZéitimes more KWH. During
business hours, faculty are not at their compuiecsiuse of classes, meetings, and other
activities 58% of the time. (David Schmidt)

Typical computers can draw anywhere from 80-12Qsyar hour. Turning off
computers when they are not being used, theredaxes, a significant amount of energy
that would otherwise be consumed by the unattendetputer. Over the past five years,
Clark University has spent an average of $1.6 amlbn energy. Anywhere from 20% to
more than 50% of the power is purchased from aigeoyv The rest is generated by Clark
as a product of the burning of fossil fuels. Thening of these fuels emits carbon
dioxide and other harmful greenhouse gases intatthesphere. These greenhouse
gases, when emitted into the atmosphere, causateliobmange consisting of increased
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temperatures, adjustments in ocean currents, attthgiee caps. However, there are
many indirect effects such as rising sea levelsrkdJniversity could help slow down
this process of global warming by taking the stepsonserve the energy used by the
computers.

Our groups initial plan was an attempt to convitieeITS department at Clark to
shut down their computers in the computer labsgittrio conserve energy. Initially, our
group contacted Sara Cleaves at the Universityes? Nampshire, who did a study on
the amount of money and energy saved by shuttimgndbe computer labs for a week.
This information we received and realized that Ktaould also benefit from such a
power down. We found that Clark never shuts ddvencomputers in the labs and the
computers were consuming energy throughout thet migth day, even when not in use.
This is a blatant waste of energy and as a grougega&led they should be contacted and
notified of this fact. Upon emailing Justin Bropksanager of desktop support services,
we were promptly written back with the informatieygarding why they continue to
leave the computers on throughout the night. MooRs pointed out that the computers’
power must be on at all times of the night so ttery update and repair the computers so
our networks stay safe and clean. In addition,BAooks stated that they are looking
into a more energy conscious way of maintainingaige network, but the
implementation would take a substantial amountsfruction and a total revamp of the
network. This acted as a roadblock for our groogh\ae decided to pursue the Clark
students to provide a more energy conscious agtitoards computer usage.

When researching the original idea of the power+doywur group discovered
many websites that schools offer to show the stisdeow they can save energy with the
computers in the room. These green computing gwiges found on such pages from
schools like the University of Michigan, Universidy Colorado, and Bowdoin College.
These sites offered a template for one we cantuStaek and we decided to create a site
for our school to host on our page to promote tieery computing habits. The site is
completed and ITS has been contacted about thépibg®f hosting the site. However,
we have yet to hear back from them.

2. Outreach Activities to Raise Awareness about Engy Conservation

When we first thought of our ideas for what we veahto do over the semester,
we wanted student outreach to be a large partiofoocus. We came up with many
different ideas, including posters and verbal/writpledges from students to conserve
energy. One of our early challenges was in figuonoghow to make the students listen
and comply. An already established group on camdasspirg, already does many of
the things we wanted to try. Worse than that, metoglents feel that Masspirg is an
unnecessary group at Clark. Our goal was to exfrand their programs without having
the students feel that we were associated with thestead of forcing our ideals on
people and pressuring them to practice energy ganabits, we focused on showing the
students the impact of wasteful behaviors. Thia mas well received and coincided
with the upcoming Campus Sustainability Day.

On Wednesday October 252006, Clark University set aside some time of the
day for the school to focus on Campus Sustaingithlldy. This special event was held in
Tilton Hall during the peak lunch hours where Masssetts Energy Consumer Alliance
collected money from Clark to give to New Englanthd/Farm. Other events included
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many different groups hosting tables, presentiffigidint projects dealing with Clark’s
sustainability efforts. Of the many tables wasHEmergy Conservation group. Tabling at
this event was our original plan to start reaclongto the community, reminding them
that conserving energy is a great behavior thatyewe should be aware of. Using an
idea from Doug McKenzie-Mohr and William Smith’sddo‘Fostering Sustainable
Behaviot, we decided it would be best to show examplesianmhct to get people to pay
attention. To clarify our message, we showed,gigiatt meters, how much energy a
television, a computer, and a cell phone chargeswme. The computer (on ac power)
and the cell phone charger showed a staggering\d20 This is important to show
people because people often leave both pluggekditimeaime and they are not aware that
both chargers draw power even if they are not & like TV alone was 60 kWh and this
was also important to show people, because mangistsi who have TVs leave them
running when no one is watching them. The outcofrmipefforts was that people, who
passed by, were impressed and astonished at hotv tmeievatt meters displayed. Some,
who were unaware of the information, pledged tat staplugging their cell phone
chargers during the day; a step we were lookingpéample to move towards.

After Campus Sustainability day, we focused oudshi outreach inwards. We
developed an idea to convince students to switein light bulbs they used in their
personal lamps from incandescent to fluorescemiLieh more energy efficient bulb.
From this, we extended this idea to a proposalléokCexplaining why they should buy
compact fluorescent bulbs and give them to firstrygudents.

3. Improving Energy Efficiency of Light Bulbs

In addition to the computer power-down we hopeaweithe school assist in the
purchase of florescent light bulbs in bulk whickyltould distribute free of charge to
students in on-campus housing for use in persanab$. By replacing the incandescent
light bulbs individuals generally use in their paral lamps, we could conserve energy
which would save the school money. The school dsale close to thirty dollars over
the life of each bulb replaced. These savingsauttweigh the initial costs of
purchasing the bulbs, especially because compamteficent bulbs last ten times longer
than standard incandescent bulbs, and therefor&vnot need to be replaced as often.
In a proposal we will display the financial and Bommental benefits of changing and
the cost benefits of doing so. Other schools likerSons College in Boston,
Massachusetts have offered an exchange of an iese@ut bulb for an energy saving
florescent one which is similar to what our groupwd propose Clark to do. Clark
would save energy and thus save money with theitran from incandescent to
florescent light bulbs. At this year's Campus Sumsthility Day, we got our first chance
to talk directly with the students about the imgawftenergy consumption and we were
able to give them some energy saving tips. We tioisevas the first step of many to get
the students of Clark to save energy by turningoffiputers at night, using compact
fluorescent bulbs, and other conservation techsigue

Our original plan was to convince Clark Univerditypurchase compact
fluorescent light bulbs (CFL’s) and distribute th&srstudents living in on-campus
housing for use in their personal lamps. CFL bulbs less energy than incandescent
bulbs (an incandescent bulb uses 75 watts wher€&4 doulb that emits the same
amount of light only uses 20 watts). CFL bulb®dést ten times longer than
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incandescent bulbs and over their lifetime will gatimirty dollars on the energy bill per
bulb. As our project progressed we realized thabuld only be cost efficient for Clark
to distribute the CFL bulbs to incoming first yesaindents for a few reasons. A CFL
bulb’s lifetime is about 3 years, so if a studextgived a bulb as a first year the bulb
would most likely last through their junior yearhieh would be sufficient because many
students live off campus their senior year. Afseviery year students received a new
CFL bulb they wouldn’t have a use for it because@fL bulb they received the
previous year would still work. Our final propos@htement is that we propose that
Clark University buy compact fluorescent bulbs utkband distribute them free of
charge to first year students to use in the petdanmgs they bring from home because
compact fluorescent bulbs (CFL’s) use less endrgg tncandescent bulbs and this
switch would save the university money.

In writing our proposal we gathered information abthe environmental benefits
of CFL bulbs. We looked at how making the swital distributing CFL’s free of
charge to the first year students would save Qlariversity money. We also looked to
see if there would be any negative aspects to rgakim switch; we couldn’t find any.
We compiled all of these different aspects intorét@n proposal with the sources to our
statements included and the result was our firgbqsal.

Reflection

Over the course of the semester, we had our higthear lows. We struggled
with keeping focused at times and we were delightedn we saw substantial progress
being made. One of the marks that the energy ceatsen group has left on Clark is a
fresh view on energy consumption and its impact.if@essed some of the leading
figures at Clark and we have their support to cargimaking responsible change. One of
our major setbacks was when ITS forced us to changattention. But there was also a
smaller, but equally important, setback in our latkexperience in affecting change. We
struggled to grasp what it was that we were tryongccomplish. Overall, it was nice to
finish with a positive impact (our light bulb proged) as well as revisit our original
project (working with ITS to educate people howtlsan save energy).
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Proposal for the Purchase of Fluorescent Light Bulb

Global Warming is an issue that involves everyoné-arth, including us here at

Clark University. Greenhouse gases in the atmaspmich include water vapor, carbon
dioxide, nitrous oxide, sulfur hexafluoride, hyduafrocarbons (HFC), perfluorocarbons
(PFC), and chlorofluorocarbons (CFC), absorb iefiiarays and contain heat in the atmosphere
like a blanket (EPA, 2005). This becomes a probidren increasing greenhouse gasses are
causing the atmosphere to warm up by two degrelBssuS@very decade. Over time these
changes can lead to notable adjustment of seassing, sea levels, and a change in water
availability and agriculture. Here at Clark Unisity we are setting an example to demonstrate
how society can minimize human impact on climatengfe. Energy generation is dominated
by burning fossil fuels which adds GQ@he largest greenhouse gas, to the atmospheee. W
suggest that the University start by reducing epeansumption, and therefore lowering the
amount of energy that needs to be generated, wilcklow down the rate of global warming.

We propose that Clark University buy compact flsoent bulbs in bulk and
distribute them free of charge to first year studea use in the personal lamps they bring
from home because compact fluorescent bulbs (Ckiss)less energy than incandescent
bulbs and this switch would save the university eyonWe estimate that on average
each student brings one personal lamp to schobltivém, and therefore, each student
would have use for one light bulb. If Clark Unisiy provided every first year student
with one CFL they would save on average $15,51&lass over the three years the
bulbs last. (Money saved over life of the bulb af#irst-year students — initial cost of
bulbs, $30 x 560 - $1,282 = $15,518). (Calculatiare shown on page three.) This is
because each bulb saves about $30 of energy btloser its lifetime, about three years.
(Yes, CFL’s last about ten times longer than steshdecandescent bulbs.) The standard
CFL uses 20 watts where as a standard incanddsainivould use 75 watts. If the
college gave these bulbs to first year studentsdfecharge they would still be saving
money because the cost of the energy saved ovénrgee years of the bulbs life
outweighs the initial cost of purchasing the bulb¥ith a savings of $15,518 per class
this energy conservation appears to hold only benfeir Clark University.

Each CFL bulb contains a small amount of mercurictvis completely
contained and harmless, unless the bulb is brakesh as in improper disposal,
therefore, CFL’s need to be disposed of propergwever, this isn’t a change or need
for any concern because normal bulbs require tine sgecial disposal. This need for
proper disposal shouldn't discourage Clark fromteling to CFL bulbs because
standard incandescent bulbs require the same disp®svell. On a day to day basis
CFL'’s are safer than standard incandescent bu@if4d. bulbs don’t emit heat. There is
no chance of burns as there is with hot incandédndhs. CFL'’s are cool to the touch
yet they emit the same amount of light and haveséime tone as incandescent bulbs.
Students will have no reason not to switch theib®because CFL’'s and normal
incandescent bulbs look the same. Also, if Clankversity buys CFL’s in bulk and
distributes them for free, students will be mokelly to make the switch. This is because
in stores CFL’s are more expensive than incandésedbs. CFL’s cost on average $4,
versus incandescent bulbs that cost on average B&&ause the students aren’t paying
the energy bills and most likely don’t have lotsspare cash, they won't likely want to
spend the extra money on a bulb when there isneatddenefit for them in doing so. If
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Clark gives students CFL bulbs we are not only ereging energy efficiency and doing
our part in preventing global warming, but we ds®a&aving the university money that
can be put to other uses.

If Clark makes the switch to CFL’s we will play anportant role in preventing
global warming. In its lifetime, each CFL can s&%® Ibs of greenhouse emissions.
Let's do the math. If every first year at Clarkigrsity used CFL bulbs than in three
years each class would save 252,000 Ibs of gresehemissions. (This is 450 Ibs of
greenhouse gas saved by each CFL over it's lifexrd®0 first-year students who will be
using the CFL bulbs). 90 power plants could be dglown if every American used
CFL’s instead of incandescent bulbs. At Clark Ursitg pride ourselves on
“Challenging Convention, Changing Our World”. HeteClark we need to set an
example for others and change our world by redulbingan impact on climate change,
and we suggest the university begin with comparéscent light bulbs.

Calculations:

($ Saved per Bulb x # First year Students) — (606§FL bulb x # First Year Students) = $ Saved Qlass
(30 x 560) — (2.29 x 560) =

16,800 — 15,518 $11,064

$11,064 will be saved over the lifetime of the busbwith every incoming class that
receives the CFL bulbs.

*note: athttp://electrical.hardwarestore.com/learning/sav@ay-with-compact-
fluorescent-bulbs.aspke prices for bulbs without a bulk discount wienser than at
other online stores that gave an in-bulk discount.
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Introduction

Cleaning products are a more pervasive problerhdaran health and the
environment than one might think. The toxic chensiessociated with traditional
cleaning products present a serious health riske@nvironment, custodial staff, and all
persons who use facilities that are cleaned usingentional methods. As part of The
Sustainable University curriculum, our team sowghbommitment from Clark
University’s Physical Plant to purchase environraéinfriendly, also known as
environmentally preferable or “green,” cleaningdwots for all cleaning purposes at
Clark University. Our research left us pleasantigpsised by how much Clark is already
doing in this area, and the following report isuansnation of our findings, and a series of
recommendations for where we can go from here.

Rationale and Background Information
Cleaning chemicals and environmental damage

Of the more than 70,000 chemicals being used tatmsyestimated that fewer
than 2% have been thoroughly tested for their &ffen human and aquatic life (Harvard
2006). Cleaning products are responsible for apprately 8% of non-vehicular
emissions of Volatile Organic Compounds (VOCS),ahhtan trigger respiratory
problems such as asthma, contribute to smog foomadind inhibit plant growth (Green
Seal 2006). A U.S. Environmental Protection Agefidys. EPA) study of six
communities nationwide found that indoor level8/@Cs are up to 10 times higher than
outdoor levels (EPA 2000a). Cleaning products e washed down the drain and find
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their way into drinking water, lakes, and streaawsjersely affecting plant and animal
life and further threatening public health (EPA 3RGChemicals in cleaning products
contribute to the toxic waste stream when theyuaezl and more so when they are
disposed of. Chemicals such as alkyphenol ethteg/Mhich are found in conventional
cleaning products are endocrine disruptors thaslare to biodegrade and have shown
up in the endocrine systems of fish, birds, and mats. Other chemicals such as
phosphorus contribute to nutrient loading and @ltication, which causes algal blooms
in water bodies, which in turn kills aquatic lifdgrvard 2006).
Cleaning chemicals and human health
Another EPA study found that poor indoor air qiyaik one of the top five
environmental health risks, and is primarily caubgdndoor cleaning products.
Studies have shown that levels of indoor air padlutan be two to five times higher
than outdoor levels and more than 100 times higfter some cleaning activitiéSPA
2000b). The unnecessarily high levels of VOCs, ssiee fragrances, allergens, and
asthmagens can all adversely affect indoor airigu&onsidering that the average
person spends about 90% of their day indoors, miaing a decent indoor air quality is
incredibly significant. A Pittsburg study found thamplementation of new indoor air
quality programs, equipment and supplies decreasbdrne dust inside the building
by 52%, and decreased volatile organic chemic@Yconcentrations by 49%, while
bacteria decreased by 40% and fungi colony-formim¢s deceased by 61% (Clarke
2006).

Contaminants can have serious adverse effectseonealth of building occupants
and janitors. One out of every three cleaning clatiused to clean school buildings in
the United States is known to cause human healtither environmental problems
(NewDream 2006). Short term health problems cabgeskposure to hazardous cleaning
products range from eye, nose, throat, and skiation, burns and coughing to fatigue,
dizziness, headaches, chest pain, vomiting, craamasdiarrhea. Long-term effects may
include asthma and other respiratory ailmentsy kel kidney failure, birth defects and
other reproductive disorders, brain damage, and earacer (Culver 2002). The
chemicals most frequently involved in poisoningsarted to the U.S. Poison Control are
cleaning products (EPA 2003).

Financial analysis of cleaning chemicals

A study of worker’s compensation data for Washingitate showed that six out
of every 100 janitors in Santa Clara County araerigl on the job as a result of the health
affects of traditional cleaning products. The agereeported injury costs companies
$725 in lost time and medical expenses. Using sdéaning products, in addition to
better ventilation and cleaning, could improve wargroductivity by between 0.5
percent and 5 percent, an annual productivity gaBB80 billion to $150 billion
(NewDream 2006). Savings could reflect not onlyfet that some green cleaners are
less expensive than conventional cleaners, butredaoopportunities for bulk
purchasing, reduced worker compensation claimsicesdi liabilities, and increased
worker productivity. Additionally, safer cleanerave been shown to match or exceed
their traditional counterparts when it comes td@anance. Green Seal certified
products, for example, are required to pass stningerformance standards in addition to
strict environmental and human health criteria (Gmmwealth 2003). Many schools and
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other institutions have actually experienced sigairit cost savings by switching from
traditional cleaners to green cleaners.

Building a better institution

In an academic institution, healthier environmenéan better learning.
Improving student health increases academic pedoo@Studies indicate that green
cleaning programs resulting in successful indoogaality programs lead to an increase
in productivity and higher test scores overall.céing to expert Dr. Michael A. Berry,
PhD, “there is a direct connection between heatihpol environments; behaviors and
attitudes of students, parents, and educatorsaeademic achievement.” Factors relating
these concepts include the results that, whenengekeaning program is implemented:
The appearance of the school is inviting. The sthimwes for student-friendly
conditions throughout the building. The schoolésidned to reduce stress. The school is
clean and sanitary. The risk of an adverse heéitistas very small (OneSource 2006).

As the recognition of the dangers of toxic cheitsicgows the benefit to
reassessing the cleaning products used at worktamaime also increases. Clark is faced
with a tremendous opportunity. Over fifteen humdseudents live in a facility cleaned
by physical plant. This means that the departrhasta good deal of purchasing power
and influence over business. By buying cleanarthey products, we can safeguard the
health of both the students and the local watdesysand send a financial message to
companies that the demand for green products isastg. In David Orr’€arth in
Mind, On Education, Environment and the Human Peaspe asks the question, “What
do we want our buildings to say about us? Whattély say about our ecological
prospects?” (114). What kind of cleaning productsalean our buildings with speaks
volumes about our commitment to sustainability lthe@nd creating a safer environment
for those using the building. Though one may noaware of the cleaning products used
in a building they are living or working it, theyilhbe affected by the products used.

Continuing our LEED commitment

Clark University currently has three LEED (Leadépsh Energy and
Environmental Design) buildings on-campus: the {i&Bioscience building, the Dolan
field house and the newly built dorm. LEED is “th&tionally accepted benchmark for
the design, construction and operation of highgrerbince green buildings...LEED
promotes a whole-building approach to sustaingtilyt recognizing performance in five
key areas of human and environmental health: susibg site development, water
savings, energy efficiency, materials selectiom, imeloor environmental quality”
(usgbc.org). LEED provides benchmarks and docuatientfor charting the
environmental sustainability over a building’s tifee. LEED credits can be received for
green cleaning programs for renovations of exigbmiddings. Projects can receive 9
points for green cleaning programs. In LEED buitgirgreen cleaning products must be
used, so in the three buildings on campus all goésaming products are used. Clark
prides itself on it's commitment to sustainabiliyd it is clearly moving in the direction
of LEED certified buildings. So, it makes sensedihof our on-campus building and
houses to use green cleaning products, why do Vyenteike that commitment in our
LEED certified buildings?
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Research Process
Meeting with Paul Bottis-11/10/06’

The main stakeholdeet Clark in terms of making decisions relatedreeg
cleaning products are Paul Bottis, the head of ieayRBlant and Gregg Janda, the head
of Custodial Services. Every Clark student andtg(tstaff member is affected by the
use of green cleaning products in the academidings$ and students that live on-
campus are affected by the use of green cleanwdypts in their living space. We met
with Paul Bottis to find out what type of cleanipgpducts Clark currently uses and if
they are infact green. We learned that Physicaltgtées to use as many green cleaning
products as possible. They will choose a greenymtoaver a non-green one if it is
comparable in price and quality. He expressedttteagreen cleaning product market has
expanded and the products are much more affordiadtepreviously. Our group has
discussed the vagueness of “green” products antlthiseactually means. We talked
about the importance of a product being non-tdxiegegradable and safe for the
environment.

Meeting with Gregg Janda-11/06/06

At our meeting with Gregg Janda we were able taialspecifics relating to
green cleaning products used at Clark. We learn@&dlanda started the program out of
his own volition and is continually trying new greeleaning products when they become
available on the market. Currently, three main rleg products are used in the on-
campus houses and residential halls. These includisinfectant, glass cleaner and an
all purpose cleaner. In the residential halls dhg/glass cleaner is green but in the on-
campus houses the all-purpose cleaner is also.gtegrently there is no green
disinfectant on the market. The reason why thewaibose cleaner is not green in the
residential halls is because of a dispensing sydtema set up that does not use the same
type of cleaner, but he plans on changing thikénrtext sixth months so the all-purpose
cleaner in residential halls will be green. Henerested in using green cleaning products
to ensure the safety of his staff, the studentaaitity at Clark. He says, “l go as green as
| can” and he is always looking for new green pduRight now he is looking into a
liquid form of ice melt that is green, biodegradathsh bags and a citrus floor cleaner.
He stressed that the industry is “going green’h&od are always new products available
that are at similar prices to “non-green” products.

Status of Green Cleaning Products at Clark

What we learned from Gregg Janda is that the G@deaning Program at Clark
University is currently run within Physical Plaptimarily by Gregg himself. Gregg
receives recommendations for products in addittocoinducting his own research, and
chooses products that meet the Green Seal cetitficstandard.

Green Seal is a non-profit (501(c)(3) third-pargytification program which
“works with manufacturers, industry sectors, purtcitagroups, and governments at all
levels to "green” the production and purchasingrchdhe process of product and
service evaluation begins with material extractmomtinues with manufacturing and use
assessment, and ends with recycling and disposehste. Products only become Green
Seal certified after rigorous testing and evalugtiocluding on-site plant visits. The
primary function of the program is to develop stmid for specific product categories
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and certify the products and services that meenti#elist of certified brands is updated
weekly (GreenSeal 2006).
Green Seal Standards

The organization operates under the internatigonalelines for environmental
labeling programs, ISO 14020 (labeling principlasyl 14024 (procedures and principles
for third-party certifiers), set by the Internatar©Organization for Standardization. These
guidelines were set by dozens of countries workimgughout the 1990s to develop
standards for sustainable environmental manager®ece a standard has been
established, Green Seal accepts and evaluatesatppis for certification. If the product
meets the Green Seal standard, it will be awardedtreen Seal logo, which may then
be used on the product, on packaging, in advegtigiromotional materials, catalogs, and
in product descriptions. Once certified, produetssabject to annual monitoring to
ensure that the product offered for sale contirtoeseet the Green Seal standard. Non-
compliance may result in termination of the mantifeer's privilege to carry the Green
Seal on its product. The standards are productfgpdeor University purposes, most
products would have to qualify under the “Greenl &&ironmental Standard for
General-Purpose, Bathroom, Glass, and Carpet Glealsed for Industrial and
Institutional Purposes,” which is included in thppendix of this report.

The standards include sections regarding leveddlafvable chemicals and
compounds for products, including a list of protediingredients and considerations of
human health, photochemical smog, tropospheric®pooduction, indoor air quality,
toxicity to aquatic life, and aquatic biodegradeilin addition to environmental
standards, products are tested to ensure efficapgriormance. The report also includes
requirements for product training and labelingpramendations for recyclable
packaging and discourages animal testing (GreerZbegl).

Recommendations

We recommend an audit of Clark University’s airmpollutant (dust, VOC'’s,
etc.). We also recommend an audit of Clark Univgissivater pollutant outputs. We
want to ensure Clark University’s cleaning produittabove standards to the greatest
achievable degree. We also recommend putting foenmation about the Green Seal
approved cleaning products on the Clark Univensipsite in addition to
recommendations of personal green cleaning prodocttudents. Most students do not
know that the products being used in their bathroane in fact Green Seal approved so
having the information available on the website ldoaise awareness about Clark’s
current system. The Green Guide also encouragdsrgtito purchase green cleaning
products.

Green Cleaning at Other Schools
Harvard University

The Green Cleaning Program at Harvard Universiyaban September 2004
with extensive research into the status of cleapinoglucts, and the feasibility of
replacing conventional products and methods wighegn program. A combined effort of
Harvard Green Campus Initiative and University @giens Services’ Facilities
Maintenance Operations (FMO), funding for the alitesearch phase was provided by
FMO and a private donor who was interested in #adth effects of cleaning chemicals.
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Their research lead the team to decide to use Beahcertified or recommended
cleaning products. Additionally, the program in@gdyreen janitorial products such as
paper towels, hand dryers, toilet paper, microfitdeths, and vacuum cleaners.
Implementation involved a series of pilot projedét®lated buildings that implemented
green cleaning programs to test their efficacy {dead 2006).
Duke University School of Nursing

In the summer of 2006, the School of Nursing aké®university became the first
building on Duke's campus to use a comprehensivgram for environmentally
responsible housekeeping. Direct by the Medicalt€ehrchitect Greg Warwick and
using LEED certification standards for the new digj, their program uses Green Seal
certified cleaning chemicals in addition to micka&t mops (which use 95% less water
and cleaning chemicals than traditional mops), ¢kecl/content paper products, and
HEPA vacuum filters (Duke 2006).

Conclusions

This class has been an incredible learning expegieWe have learned directly
about working with the administration, faculty astdff of Clark in order to move in a
more sustainable direction. We were initially sised that Clark does infact use Green
Seal approved cleaning products because the infanmia not available. We are excited
that the information will be on the website to paimstudent awareness and also to
demonstrate Clark’s commitment to sustainabilityties it has been easy to get so
focused in on the project and forget about the drigucture. Green cleaning products are
safer and healthier than non-green cleaning predoctpeople and also for our
environment. It is urgent that we make a commitnter@nvironmental sustainability and
this is reflected in the type of cleaning suppiieschoose to use. Let’s go green
together!
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Implementation of a Reuse-A-Mug Program in the Bisi
By Carrie Fischer '09 and Amanda Lee ‘09
l. Introduction

The purpose of this proposal is to gain institudlasupport for environmental
sustainability through the implementation of a edale mug program. The idea of
bringing a reusable mug program to Clark was irespby efforts made at other
campuses towards environmental sustainability. Heweour vision diverged from the
other cases in that reusable mug programs at otheersities often require the
production of new mugs to distribute to studentisTuses more energy and resources
than necessary and is therefore less sustainabtgprogram will rely on alternative
products that already exist and the willingnespanticipants to use them. It is our hope
that this program will be as sustainable as possibterms of environmental resources
and pollution, energy use, and economics.

In late October 2006, Carrie and Amanda met withl Eaute, Business Manager
for Clark, and Cheryl Walker, General Manager fonBAppetit, a few times to discuss
ideas for starting a reusable mug program in tis¢r&i We brainstormed ideas that were
custom-fit to the Bistro’s capabilities and Clark®ident body. Past attempts at such a
program had failed because mugs were not provigiedeoBistro and students lost
interest in bringing their own after a week. Thegram was also not publicized enough.
Thus, the plan that emerged from these meetingdavasve the Bistro provide student
donated mugs for in-house use. This way, studeatsdrreceive a monetary discount if
they brought in their own mugs or used a mug frobeBistro. The availability of paper
and plastic cups would not be eliminated but thee would be discouraged by the new
program.

The program we propose for the Bistro is an attampivigorate campus wide
participation in a reusable mug program. There avesnsensus that old mugs are to be
donated to the Bistro for in-house use. The Bistoold be responsible for the storage
and sanitization of in-house mugs. From our corat@s, the mug collection would be
handled by us, the students, and Bon Appetit witakd care of changes in the Bistro to
accommodate this program. Success of this prograatdAde monitored by the Bistro
and designated students.

Il. Cost-Benefit Analysis

A. Economic
Current situation:
Paper cups used/week Weeks in a school year Cepspes school year
900 36 32,400
Potential savings:
Reusable mugs/week Savings from paper cups Sapargschool year
900 $0.10 $3,240

Additional costs the Bistro would have to take intmsideration are new storage
space for mugs, signs for publicity, and energyaater used to wash the mugs.
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B. Environmental

The pulp and paper industry heavily contributeait@and water pollution
throughout the paper production process. Pulpirgtigee step procedure which is
energy-intensive and results in significant air arader pollution. For more details on
this process see Appendix B.

If the Bistro were to implement a reusable mug paiog the energy for washing
the dishes would be the only environmental impaké Bistro has a conveyor dish-
machine which uses heat instead of chemicals titizadishes and recycles the same 40
gallons of water per fill throughout the day to wale dishes. The dishmachine is
usually filled only twice daily, totaling in 80 dahs of water used per day. Thus,
washing more dishes, namely mugs, would not sicgnifily increase the amount of water
used if the mugs only contributed to a few more&lfoper day.

We are using recycled mugs as opposed to new negibe more production
would result in more resources and energy usee impact of ceramic mugs on the
waste-stream is not as devastating as paper cepsdepaper cups are thrown out
continuously (at a rate of 900 per week in themBjstvhile ceramic mugs are only
disposed of when broken or unfit to contain hotilits.

[ll. How the Program Will Work

In-house mugs will be supplied through an ongoingmollection facilitated by
students. The mugs will have to be in good conditind either eight or sixteen ounces.
We are looking to collect upwards of eighty mugsotal. They will be stored in the
Bistro and will be washed in the dishroom of théé&Ca

Students and staff will have the option of brirggtheir own mugs to or using an
in-house mug at the Bistro in order to receive a@ary discount on their purchase of
either coffee or tea. The mugs at the Bistro welldb standard size. With regard to the
varying sizes of personal mugs, drink sizes wilbdeéermined based on the discretion of
the Bistro staff.

A monetary discount of approximately $0.10, whiglhe equivalent to the cost
of a paper cup, will be offered in order to encgeraarticipation in the program.
Currently, this applies only to hot coffee and teter drinks are served in different sized
cups. However, we would like to have all drinksveer at the Bistro included in our
program.
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IV. Implementation Timeline

Week of Mug collection campaign begins. Publicity for cangpawill be

December 3, 2006 | done December®- December 1®including posters and
tabling.

Week of Widespread publicity continues for the campaigouigh flyers,

December 10, 2006 | mass e-mail, advertisements on the Clark website.

Winter Break, 2006 | The Bistro will configure stoeagpace for mugs and signs for
the program.

Week of Mug collection will recommence. Proceeds will bandted to
January 15, 2007 | the Sustainability Fund.

January 21, 2007 Kick-off event for program will lveld in the Bistro.

January 22, 2007 Reuse-A-Mug program begins. $4lesffee and tea will be
monitored as will the number of people who use g.mu

Week of Publicity for the Reuse-A-Mug program will be onggivia
January 22, 2007 | tabling, flyers, and the internet.

January — May 2007  Monthly monitoring reports Wi executed and collected.

V. Conclusion

Through the implementation of a successful Reuddwy program, Bon Appetit
and the University will continue to fulfill its comitment to environmental sustainability.
After carefully calculating the environmental aramberomic costs and benefits of the
program, we feel it will be unique from its predssers because it takes into account the
life cycles of paper cups and their alternatives.

Programs at other schools are not sustainable bedhay incur the production of
new mugs that are oftentimes plastic. Studentsestet schools also do not have the
option of using in-house mugs, which makes paritgn more difficult. Since our
program encourages more active student participatiéosters sustainable behavior. By
providing a stepping stone, the reusable mug proglao encourages participants to
further support other environmental causes. Thos, Bopetit and Clark University will
take part in the nationwide movement towards emvirental awareness and education
through championing the Reuse-A-Mug program.

Appendix A: References and Contacts for Other Univesity Programs

1. Carleton (Canada)
Karen Halley at

recycle@darkwing.uoregon.edu
http://www.uoregon.edu/~recycle/main.htm

Appendix B: Paper Cup Facts
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Thirty grams of wood, four grams of petroleum aratev are required to produce
a single paper cup (Hoffmann 15).

Inorganic chemicals used in cup production: chiersodium hydroxide, sodium
chlorate, sulfuric acid, sulfur dioxide, and catoitnydroxide (Hoffmann 15).
Overall it takes about 1.8g of non-recycled chefsit@aproduce a cup (Hoffmann
15).

If six metric tons of paper were to totally biodade in a landfill, 2,370 kg of
methane and 3,260 kg of carbon dioxide could patiybe produced (Hocking
504).

Paper cups cannot be recycled because of the adhesd to hold them together
(Hocking 504).

Production requires both wood and hydrocarbon etitna, so the environmental
consequences associated with these industriesaisashbe taken into
consideration when identifying whether paper oewsable option is more
sustainable (Hoffmann 15).

It takes less energy to manufacture a disposalpeéhan it does to manufacture a
reusable cup (University of Victoria 1994).

Table 1- Break-even matrix. Each number shows the usasssary before the reusable
cup listed on the left, becomes equally energygieffi to the disposable cup listed on the
top (University of Victoria).

Figure 1 - The energy per use of each reusable cup (blaek) declines as it is used
more times. The energy per use of each disposaplégreen lines) is a constant equal

to the manufacturing energy, since it is used omnige and is never washed. The numbers
in the labels are the manufacturing energies fer different cups (University of

Victoria).

Hoffman, Harold. “The Crazy Cup Capettiydrocarbon Processing70.n6 June 1991: pp15.

Hocking, Martin B. “Paper versus polystyrene: a ptew choice.”"Sciencev251.n4993 Feb 1, 1991: pp504.

University of Victoria. “Reusable vs. Disposablegs.” http://www.ilea.org/Icas/hocking1994.htmI2003
September 12.
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Reuse-A-Mug at Clark University

This proposal demonstrates the goals and judiibicaf the Reuse-A-Mug
program in the Bistro at Clark University. The posp of the proposal was to convince
Bon Appetit that a reusable mug program would Haermeefits for them in addition to
promoting environmental sustainability. While thiscument was effective in convincing
Bon Appetit that a Reuse-A-Mug program would fiitheir program it does not
completely explore why certain elements of the progwill be effective in fostering
sustainable behavior.

The success of this program relies on individ@atipipation; however it can be
difficult to gain participation. The book FostegiSustainable Behavior suggests that
there are generally three reasons why people dtaketpart in sustainable behavior;
either they do not know about the activity, thepwrthe behavior is beneficial but think
there are barriers in promoting this activity, loerte are no significant barriers but current
their practices are easier continue (McKenzie-Makd Smith 1999). The Reuse-A-Mug
program attempts to promote adoption of sustainaéavior by making the
environmental benefits clear to people of the Clankversity community. There will be
material in the Bistro that will describe the pragrand its relevance to environmental
sustainability. For some becoming aware of therenmental benefits will be enough
justification for taking part in the program.

Unfortunately, old habits die hard as demonstrétenugh the failed first attempt
at a reusable mug program by the Bistro where@dig was given to people who
brought their own travel mug. The in-house ceramig will give people the option of
using a reusable option over a disposable cupemdves the responsibility of bringing
your own mug and washing it. Ideally this optioii wmcrease support of the Reuse-A-
Mug program by removing barriers. The use of psabtravel mugs is also encouraged,
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however requires personal commitment to rememblring them. The ceramic mug
option is a stepping stone to raise awareness @migbe commit to reusable options.

A discount will be given to people using reusablegroptions. The discount acts
as a personal incentive to participate in the R&uséug program. A greater discount
will be given to people who bring their own trawelig, which reflects the importance of
personal behavioral changes.

Hopefully by educating, removing barriers, and poting economic self-interest
the people of the Clark community will adopt a msustainable behavior. Ideally
reusable mugs will become the dominant hot drinkt@oer in the Bistro. While this is
just one way to promote environmental sustainahiliis a way to promote further
adoption of sustainable behavior.

References
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How to be Green at Clark: The Clark Green Guide

A Story of Student-Faculty-Administration Collabtice
By Liz Bullock & Amber Huffstickler

Americans represent 5% of the world’s population
but consume 30% of the world’s resources.

All the people in the United States make enougbage
each day to fill 100,000 garbage trucks.

Americans throw away enough office paper each year
to create a wall 12 feet high reaching from LA tg.N

Each hour, people in the United States use twoadmalf million plastic bottles.

Each year Americans throw away 25,000,000,000 &tsro cups,
enough every year to circle the earth 436 times.
(Franklin & Marshall College, “Think Green” 2004)

Only 1% of the earth’s water is suitable for drimdi
(http://www.epa.gov/safewater/kids/trivia.pdf).

Introduction

There is no end to the shocking, unavoidablestiedi The predicted business-as-
usual scenario continues to instill fear in somaxfwhile others continue to
conveniently conduct business as usual. With ovelwimg amounts of environmental
degradation taking place every day, what can weitagns, students, and a college
community, do to alleviate this problem? Quite dynpducation and awareness are the
most promising preventative measures of combatief sletrimental and destructive
behavior at the community level. Given Clark’s brgtof stewardship and concern for
the community, it is only fitting that the univesstake a proactive stance to the
protection of air, water, and land rapidly deteatarg in Worcester and throughout the
United States.

Historically, the university is “one of the chiefnovative forces of the society,
one of the chief determinants of social opportunitgnd a focus of intellectual and
cultural life. Its missions take on a new urgenag anportance” (M’Gonigle and Starke,
2006). Admittedly, physical installments are jusirst step in the long chain of what
needs to be done to promote sustainable practitesone thing to put up a trophy of
recycled glass and brick that relies on the sumwtimd or other renewable resources for
power. It's another to build a curriculum - andy&t students to look at the world
differently - with green buildings as a centerple@ggan, The Greening of America’s
CampusesJanuary 8, 2006). Because Clark has an intrgat@ership with the greater
Worcester community and is endowed with the acadei@chnological, social and
financial resources necessary to lead in innovatoley, students are granted a window
of opportunity in which to harness their creatieevbr and academic expertise.
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Awareness truly needs to be raised on campus abany problems from the
most simple of issues (such as where the recyblimgare and how to use them) to the
more complex (such as energy usage data). Atmuersity, where approximately
2,100 undergraduate and 760 graduate students docoger 30 different academic
disciplines, it is hard to circulate important infaation in an efficient manner. In
acknowledging this, it is imperative to begin sastareness when undergraduates first
arrive on campus.

First-Year Clark students are exposed to coundasgpus organizations,
academic departments, wellness resources, new, o €ollege life upon arrival.
Sustainability is missing in that initial exposu@ther schools have integrated
sustainability into orientation for incoming studeand have been met with great
success. This is why we wanted to develop a graglegcontaining academic programs
surrounding environmental sustainability and sustlalie development, student
organizations committed to conservation and adwycaud little ways individuals can
contribute to sustainability on campus.

In Fall 2006, 21 students in Professor Jenniel&te)s Sustainable University
class set out to change the way Clark thinks, mesyaand projects sustainability
throughout the institution. Several groups werenied to work on energy conservation,
water management, renewable energy, and greenarg {@lgeneral. We focused on
introducing incoming Clarkies to our school’s cortrment to environmental
sustainability through a comprehensive green guitie.energy flowed; progress was
made and is evident in our successful campaignsidroampus. Sustainability is
becoming a forefront issue at Clark, and it isdak to the cooperation of institutional
bodies, faculty, staff, and students working togeto make change happen.

How the Idea Developed

As students at a university known for “Challeng@gnvention, Changing Our
World”, we are used to approaching situations pealy and self-driven. Students table,
demonstrate, educate, and get the community indolMew could we promote
sustainability at Clark as students? We immedidielyan brainstorming grassroots
efforts to spread awareness of the school’s renyglrogram, to reduce solid waste on
campus, to advocate for green cleaning products.

Our ideas seemed endless, and scattered. Apariofiteen groups in class, six of
us were working as one group with nearly as mamnypeagns going on at one time. We
realized quickly that we had to set our limits @&mcus our efforts, and ended up
concentrating on working out the kinks in a reusablig program, researching Clark’s
policy on green cleaning products, and the creamhdistribution of a comprehensive
green guide for incoming students during Week @7e These ideas took a different
approach at affecting change at Clark. Each subpgvweorked closely with
administrative departments to institutionalize thange we wanted to see, and met great
success in cooperating with them.

48



Steps Taken

The first step we took was to meet with Dean Rahdkreeman-Schulze, who
oversees and coordinates Orientation for First-séaents. We met with her in October
and discussed how to best reach new students. O0drkessions in Atwood Hall are too
long and boring. Training Peer Advisors on all tegources leaves our message in the
hands of people who can forget (not a good idea&) détided that leaving a physical
resource in the welcome package everyone getsglwaek One would be a good way
of exposing new students to Clark’s sustainabgigne.

Additionally, we decided to contact Judy Miller, vhoordinates the assigned
summer reading and annual theme, to put enviroraheustainability on the agenda.
After an initial email, she responded

The summer reading book is selected each yearchynanittee consisting
of faculty, one or two staff, and one student... ieatonvened in the late
fall by the Dean of the College... The faculty ashele are solicited for
book suggestions. The committee reads three of them, and makes a
selection based on accessibility (will studentsing?), relevance to a
variety of disciplines, and relevance to Clarkieéhsignatures (Make a
Difference, Learn through Inquiry, Experience Dee&Cultures). We also
consider whether we might be able to attract thkawor other relevant
individuals to come and speak, since the theméhfoyear is developed
from the book(Judith Miller, October 9, 2006)

We have been researching several suitable booksdicg to the criteria, among them
The Upside of Downby Thomas Homer-Dixon, Paul Roberigie End of Oil, and
Imperial Nature by Michael Goldman. These will be brought up touléy through Prof.
Stephens and hopefully one will be seriously cosrgid for the book selection.

Since the summer reading was primarily decidethabylty and an appointed
committee, we decided to focus our efforts on tleeg guide. Once our ideas were
formed and cemented, we needed to research oth@olsc Connecticut College and the
University of Buffalo were a really good startingipt. Their programs are well
established, and we used their green guides a®nefes for our own design. Connecticut
College’s “Green Living at Connecticut College” palimet inspired our design with its
simple graphics, clear and direct information, amdrall graphics appeal. We also
investigated published resource guides from Prarcemniversity, Franklin & Marshall
College, Bates College, University of Vermont, Golbollege, Clemson University,
Mount Allison University and the University of Aldea. In contacting the UB Green
office (part of University Facilities) Walter Simms responded that UB’s “Think Green”
booklet was funded by a “$50,000 a year discretipbadget” appropriated for UB
Green programs (Walter Simpson, October 9, 2006).

To fund our project, a bill of over $800, we sdkd funds from academic
departments and groups on campus that might haxe money. Right when funding
was on the verge of being overwhelming, Doug Ljtean of the College, agreed to
fund the entire project, eliminating the extra s¢ref perfecting a proposal to potential
sponsors. With no other steps to divert our enawggy from the design of the guide, we
continued to revise our guide.

49



We also looked into printers who employed greemlpetion practices. We
understood the importance of consistency in oursags, we needed a finished product
that reinforced our message. Rolling Press, thepammy contracted to print these guides
used carbon-free, recycled, non-bleached papeaanidture of plant-based inks. This
reduces toxins released during the normal prinpirogess to both the air and regional
water supply. This sort of supply chain considerais exactly the sort of sustainable
behavior that should be reinforced throughout threfioning of the university. Perhaps
this guide will help to establish a relationshipvibeen an eco-friendly printer and the
university.

Obstacles Faced

When working in a group, one must anticipate sstband obstacles to work
through. Our group of six struggled through thstflralf of the semester with scattered
interests and trouble refocusing our efforts. Vithmany interests and potential projects,
we were quickly spread too thin and burnt out fribwe projects’ demands. It was difficult
to abandon projects because group members werderggnt about their interests, and
sometimes stubbornly protected them. For instaalt@ugh we found out that Clark
uses nearly all green cleaning products, Randatetson looking into it further, where
we believed her energy would have been more agiestin some of our other, larger
projects. In retrospect, this is precisely the gpend commitment we needed to make
progress at Clark.

At times, we were confused as to what the nexissieggre, but our main
weakness pertained to punctuality and commitmeattemd meetings. We struggled to
find a good meeting time for all members, redud¢hmgproductivity of our meetings due
to the absence of key information. It would haverbbeneficial to take advantage of the
Chat Room on Blackboard, file exchange or emailmamication when we could not
physically assemble, but group members quickly dised this idea, arguing if we could
be in front of a computer, we could probably bectbgr in the same room.

On a more positive note, our group’s greateshgtlewas communication. We
were open, receptive, and willing to listen to eatter. We greatly valued each other’s
opinions and appreciated suggestions on how tdgataexecuting some of our tasks. In
early discussions on our “How to be Green” guidanda respectfully listened to our
ideas and then suggested that our time and enayglgvee better invested in a hard copy
pamphlet. Adversely, there was more discussiorneretfectiveness of a pamphlet (will
studentsactuallylook at them?) and the technicalities of raisimgds, designing it, and
distribution. Throughout the entire conversatiod #re duration of this semester’s work,
group members exhibited good listening skills agalsgivity to how each person would
receive their suggestions.

At times, neither one of us could be positive almurtproject. Lulls and setbacks
in our progress put a damper on our optimism. A& paint near midterm crunch time, no
one was willing to prioritize researching case ss@r contacting people for data or
outlining our final report. We fell victim to theme attitude that prevents any
advancement in environmental sustainability: itsidepay the bills; it doesn’t get us
much needed “A”s in our other classes. What godbitvdctually do? We don’t know if
students will take a second look at our toils, @ually care about the environmental
programs Clark offers. What we didn’t do during teith week could be easily picked
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up afterwards, when we were less stressed. We puttiag off the environment while
other materialistic, superficial needs drew oumfac

Hot Off The Press

The new center for Bioscience is in the procedseaig Gold LEED (Leadership
in Energy and Environmental Design) certified slaimore efficient space, and it sets
precedent for future construction projects sucthasvork currently being done to the
new residence hall, expected to be Gold LEED Gedtiés well.

Clark’s recycling program recycled 106.32 tonglafstic, aluminum, tin, glass
and paper in 2005 (http://www.clarku.edu/officesieonment/data.cfm). It is staffed by
work study students and coordinated by a Physieaitfhired Campus Sustainability
Coordinator. Recycling bins are located near eachage bin in academic buildings as
well as in residence halls.

Clark participates in a statewide renewable energglit program called the
Clean Energy Choice. Last year, students donatetabof $10,320 which was double-
matched by the Massachusetts Technology Collabertaiifund a New England Wind
Fund as well as local renewable energy projecWWancester.

Clark is clearly on the edge of innovation, worket the administrative and
student level to encompass sustainability in eaeeya of college life. However, very
few students are aware of how progressive Cladnithe environmental scene. We felt it
was important to both praise and acknowledge ctimeccessful programs in addition to
promoting sustainable behavior not yet instituticeal.

The guide itself includes recommendations for bedraa different geographical
locations visited by college students such as:doran room, in the dining hall, in class,
on campus and in a store. By personalizing thdegta fit a student’s hectic schedule,
we hoped students would find the information wejvevided relevant and accessible.
The guide was drafted and is currently being edited graphic designer to make the end
product more credible and professional. RollingsBrigas agreed to freeze the price
estimate we were given in November until we are getely ready to begin production.
The guides should be available for delivery faobethe orientation packets have to be
compiled (mid-August.) It was beneficial for usttti@s class took place during the fall
semester, so we have ample time to refine ourfadgroduct. We recommend that
anyone looking to update the guide in the futuaéethemselves a few months to
contact all the necessary stakeholders and praaluefned, edited end product.

In The Future

This experimental class has taught us lessonsaeksband lectures cannot teach.
We've gained valuable communication and networkkilis that will help us in the
future. In the final class presentation, Provostj@rand other audience members made
many good suggestions, but we must take it inestide cannot edit the guide to include
all of the suggestions we were given, nor can wkenitzour sole product. It must
encompass the idea, the concepts, and the gosistinability at Clark. It was
rewarding working for something with more leverdlgan a good grade, and we hope
that students in next year's Sustainable Univecsatys will learn both from our
experiences and pick up where we left off.
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We have yet to see if the apathetic attitudes wharhetimes appear on a college
campus will get in the way of the effectivenesshaf guides. A method for analyzing
success of the project, such as a survey targEtisgyears on the overall effectiveness
of our guide, should be created and reviewed inuftmming months. Certain indicators
can be reviewed at the end of both this year artysar in an effort to compare this
year's First-years with the next. Overall, this \@asery positive process, and the support
of many individuals and organizations on campus vesg encouraging.
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