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Who Pays? Who Benefits?
Cost-Benefit Analysis
Defines Four Stages in the
Development of Campus
Sustainability
Robert W. Kingsolver, Dean
School of Environmental Studies
Bellarmine University

considered?” Although a government’s CBA calculations may
resemble the accounting practices of a corporation, the critical
difference is one of scope (Mishan and Quah, 2007). While public
agencies must consider a broad range of social costs and benefits,
both immediate and long term, private firms tend to restrict their
considerations to a shorter time frame and a more limited circle
of beneficiaries, generally defined by their shareholders.

“Don’t tell me where your priorities are.
Show me where you spend your money,
and I’ll tell you what they are.” - James
W. Frick, Former Vice President for
Public Relations, Alumni Affairs, and
Development, University of Notre Dame
(Bailey and Smith, 2011.)
Campus sustainability efforts rightly begin with an updated
appraisal of university operations. A “green inventory” may
include assessments of environmental instruction, community
behaviors, collective resource consumption, waste management,
and emissions from physical plant operations (McIntosh et al.,
2013). These are important milestones to be sure, but a more
fundamental indication of the institution’s environmental status
lies in the operating principles that govern its budget managers’
fiscal decisions. Without a clear understanding of the ways
their financial decision-makers weigh costs against benefits,
sustainability advocates will waste a discouraging amount of time
preparing one shelved proposal after another.
Cost-benefit analysis (CBA) originated as a tool for
evaluating public works projects in the mid-1800’s, and has been
widely adopted for economic decision-making in both public and
private sectors for the greater part of the past century (Hanley and
Splash, 1993). Put simply, the expected benefits of a proposed
project are weighed against its costs, with a net positive benefit
indicating project feasibility. A key question to be addressed
at the outset is, “Whose costs and whose benefits should be
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For the environmentalist, a troubling aspect of CBA is that all
kinds of costs and all kinds of benefits must be measured on the
same monetary scale so that they can be compared quantitatively
(Hanley and Splash, 1993). Since environmental liabilities such
as air pollution or biodiversity losses are hard to monetize, they
tend to be undervalued in traditional CBA reckoning (Hanley et
al., 2009, Chapter 2). Even if these so-called “external costs”
actually dwarf the projected benefits of an environmentally
destructive project, environmental liabilities rarely appear on
the standard CBA balance sheet. Bad projects thus go forward,
and the public is left “holding the bag,” paying taxes to cover
the long-term costs of environmental remediation. Otherwise,
and even worse, the entire community suffers the environmental
consequences of destructive ventures, with ultimately tragic
results (Hardin, 1968).
A second environmental concern with CBA is that future
costs and benefits are routinely discounted in comparison to
immediate ones. For example, a barrel of petroleum sold today
is valued more highly than a barrel of petroleum saved for use
50 years from now, because money raised from today’s sale
can be invested to yield economic gains over the years that
conserved resources are “sitting idle.” Similarly, future pollution
cleanup costs are assigned a lower value than immediate costs, so
traditional CBA promotes postponing environmental remediation
as long as possible. As a result, the current generation of
humankind is encouraged to consume finite resources and incur
long-term environmental liabilities at the expense of future
generations. The concept of intergenerational equity presents an
ethical challenge to the practice of discounting costs and benefits,
especially in analyzing long-term environmental processes such
as climate change (Varian, 2006).
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any university-housed enterprise that fails to contribute directly
to the institution’s bottom line is subject to increasing scrutiny
(Policano and Fethke, 2012).

Figure 1. CBA model of a hypothetical proposal
to build a nuclear fission plant. The model
illustrates both internal and external cost/benefit
considerations as four quadrants, with costs on the
bottom, benefits on the top, internal effects on the
left, and externalities on the right. Sizes of boxes
indicate relative monetary values. A power company
considering only the short-term, internal costs and
benefits (shown on the left side of the model) might
decide to build a nuclear fission plant, since the
income from electricity generated over the life of the
facility exceeds the costs of construction. However,
the right side demonstrates that external costs borne
by the public, including regional risk of accidents
and long-term storage of spent fuel rods, would tip
the decision against plant construction if all costs
were duly considered. Environmentally responsible
accounting demands that long-term effects and
external factors be included on the ledger, so that all
costs are properly weighed against all benefits.

It is into this world of sharp-penciled accounting that
environmentally committed faculty and students are attempting
to launch green initiatives on their campuses. Our discipline
teaches us the limitations of traditional cost-benefit analysis for
evaluating environmental initiatives (Saez and Requena, 2006).
However, an environmental sensibility will not take advocates
far unless it is shared by administrators and trustees who oversee
institutional budgets. Attempts to pitch the value of ecosystem
services or intergenerational equity to a V. P. of Finance who
is facing declining revenues and increasing institutional costs
may fail to generate enthusiasm, assuming such a meeting could
even be arranged (Dahle and Neumayer, 2001). After all, the
typical organizational chart for an academic institution provides
few direct lines of communication between those who spend the
most time studying sustainability, and those best positioned to
implement sustainable practices on the campus (Figure 2).
On the other hand, higher education holds exceptional
promise for implementing greener CBA models, given time,
patience, and adequate communication among stakeholders.
Since universities are in the business of educating the next
generation, a built-in constituency for intergenerational equity
(the student body) provides both a powerful rationale and a
source of energetic lobbying for greener budget priorities.
Also, since both public and independent schools depend on
public support, educational institutions really cannot afford to
dump “external” environmental costs onto their neighbors. Nor
can universities be perceived as careless consumers of natural
resources. Given opportunities for dialog and creative thinking,
monetary stewards and planetary stewards should find ways to
collaborate in a common search for long-term solutions.

To illustrate more environmentally conscious decision
making, consider a graphic CBA model of a hypothetical
proposal to build a nuclear fission plant (Figure 1). The model
illustrates that omission of external costs can make a project seem
more feasible than an informed public would judge it to be in the
long run. Environmentally responsible accounting demands that
long-term effects and external factors be included on the same
ledger, so that all costs are properly weighed against all benefits.
This approach, called “internalizing external costs” has long been
promoted by environmental economists (e.g. Schumacher, 1973).
With notable exceptions, financial decisions at universities
depend on the same CBA models that corporations use to
evaluate business ventures. As an often cited example, Harvard
has enforced a principle of cost-benefit accountability at the
program level, with tuition and other revenues generated by
an academic department offsetting the program’s costs so
that “every tub floats on its own bottom” (Thelin, 2013).
Although most schools allow “cross-subsidies” to prop up netcost programs using income gleaned from more lucrative ones,
Spring/Summer 2014

Figure 2. In a typical University organization, faculty
in environmental disciplines are not functionally
connected to operations staff who influence
sustainability practices.
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So how can an institution of higher learning move from a
short-term, inwardly focused financial perspective to a more
inclusive and longer-term (i.e. greener) decision model? A
paradigm shift of this magnitude is unlikely to happen all at once;
it is more likely to evolve in stages. Like climbing flights of stairs
to the top of a building, institutions advance toward sustainability
one level of environmental consciousness at a time (Figure 8).
The intent of this article is to employ cost-benefit reasoning to
identify four stages of sustainability development in universities.
To promote a greener campus, the first question to ask is “What
level of CBA evolution are we on now?” The second is, “What
improvements can we realistically make within this institutional
mindset?” The third is, “How can we expand our budget model
to include greater consideration for environmental benefits and
costs, and so advance to the next level?”

Level 1: Immediate Returns
At the most basic level of cost accounting, a sustainability
initiative can be supported if the in-house financial benefits
exceed the costs within one budget cycle, typically a single
fiscal year (Figure 3). Almost any institution will entertain
sustainability improvements if they can be shown to save money
in the short run. Consider as an example the increasingly common
decision to eliminate trays from school cafeterias. Food service
managers happily adopt this green initiative, because people
pushing trays through cafeteria lines tend to load them up with
extra food, a significant portion of which is never eaten. By
eliminating trays and asking patrons to return to the service line
for second helpings, food services have reported reduction of
food waste by as much as 32% (Foderaro, 2009; Spencer, 2013).
Since elimination of trays costs nothing, and food savings go to
the service provider’s bottom line, a positive ratio of benefits
to costs is not hard to demonstrate. The fact that this measure
requires no financial commitment to a greener campus takes
nothing away from its substantial environmental benefits.
Even if they require some initial investment, green initiatives
can be justified in a “Level 1” institution if they return benefits
right away. For example, in an area of the campus requiring
continuous lighting, replacing a 60 watt incandescent bulb with
an equivalent 13 watt compact fluorescent lamp returns up to $40
in energy savings in the first year, with only a $1.50 hardware
investment (Eartheasy, 2012). Even disregarding longer term
savings that accrue over the extended life of a CFL bulb or the
broader benefit of reduced greenhouse gas emissions, the firstyear cost/benefit ratio alone justifies replacing every incandescent
bulb on campus as quickly as possible.

Level 2: Long-term Investments
To become a “Level 2” institution, budget planners must be
willing to dedicate funds for sustainability projects that will pay
dividends over a period of years. Do universities do this kind of
thing? Of course they do. The concept of an endowment, setting
aside an income-generating fund in anticipation of the long-term
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Figure 3. In “Level 1” schools, projects that save
money for the institution within one budget cycle
are most likely to be approved. External benefits
are desirable, but not accounted for in institutional
decisionmaking.

benefit to institutional budget health, is universally understood
and almost as old as the Academy itself. To accommodate
this mindset, the sustainability advocate need only couch
environmental proposals in comparable terms. Rather than
requesting money for environmentally responsible infrastructure,
advocates in “Level 2” institutions will make greater progress
through proposals for a “green endowment” that pays for itself
within a few years, and continues to yield financial benefits
thereafter (Figure 4).
Photovoltaic panels, geothermal systems, improved insulation
in campus buildings, and installation of low-flow plumbing all
require significant cash outlays. All may be good candidates for
a sustainability proposal, but in a “Level 2” accounting model, it
will be necessary to show budget managers specific projections
of utility savings over time. As projects of this kind are approved,
I would suggest that the Administration and Boards of Trustees
be presented with an annual “green endowment” report (Table
1) documenting the savings generated within the current budget
by all previously implemented sustainability projects. If budget
managers are reminded that past projects continue to yield
benefits, they are more likely to venture into more and longerterm green investments in the future.

Level 3: Indirect Benefits
To become a “Level 3” institution, fiscal planners must
be willing to launch green projects that benefit the greater
community of supporters, alums, and neighbors whose affairs are
not directly reflected on the institutional balance sheet (Figure 5).
Do universities do this kind of thing? Of course they do. Highprofile Division I programs notwithstanding, most college sports
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Figure 4. In a “Level 2” school, investments in green
infrastructure are considered feasible, provided that
long-term savings in utilities or other expenditures will
offset the cost of the project over time.

cost more than they earn in earmarked gifts or gate receipts (Pope
and Pope, 2009). In their defense, directors of athletics argue
that community good will and enhanced student interest return
benefits that are indirect, but still quite significant. The nearly
universal support for college sports suggests that sustainability
advocates would be wise to take a page or two from the athletics
playbook: Make it fun. Promote successes. Engender regional
loyalty through intentional community engagement.

Figure 5. In a “Level 3” school, green projects
that generate substantial benefits beyond the
boundaries of the campus are considered a part of the
institutional effort to build loyalty among community
stakeholders, who will in turn support the institution
in future years.

pool resources and savings with the college’s surrounding
neighborhoods. If costs and benefits for the institution and the
community are consolidated, it may be possible to move the
boundary line of a CBA model, rendering the unfeasible feasible
(Figures 6-a and 6-b).

Level 4: Global Consciousness

“Level 4” institutions exhibit true environmental accounting
by considering all costs and all benefits of their operations. They
Good will, especially among campus neighbors, is cultivated
are willing to absorb the expense of sustainability improvements
by inviting community participation in green projects, by
for the benefit of everyone on the planet. Do universities do
monitoring local environmental improvements, and by public
this kind of thing? Of course they do. Faculty scholarship is as
messaging about the benefits to community stakeholders. Better
expensive as it is ubiquitous throughout the Academy. Researchpublic understanding of sustainability projects such as rain
related spending covers not only libraries, laboratories, and
gardens, air quality enhancements, and traffic easing should
conference travel, but the huge personnel costs required to
generate the same kinds of indirect benefits that are fostered by
replace the instructional work of faculty who teach anything less
athletic teams.
than a full load of 4-5 courses per semester. Rank and tenure
conventions demand that newly hired full-time faculty devote
A proven
approach to a “third
level”
mindset is through
R.W.
Kingsolver
CBA AND
SUSTAINABILITY
13 time and energy to scholarship, whether that
a majority of their
campus-community partnerships (Bartlett and Chase, 2004).
immense allocation of effort earns a buck for the school or not.
Public transportation investments, for
example, might
Research grants and institutional overhead cover the expenses
TABLES
for research in some disciplines,
GREEN ENDOWMENT SAVINGS REPORT—2014
but institution-wide, it imposes a
tremendous budgetary challenge.
Project
Initial
$ Saved
% Investment
Net
Why do we do it? Because creation of
(year)
investment
this year
recovered
savings
knowledge for the benefit of humanity
Low flow showers
(2010)
$1200
$250
83%
is integral to our institutional mission,
and we do not question its worth.
Lighting replacement
(2008)
Ad. Bldg. insulation
(2007)
TOTAL

$ 2500

$1450

248%

$6200

$ 3250

$1275

175%

$5675

-----------$ 3700

------------$ 2725

------------

-----------$ 11875

Table 1. Proposed format for a “Green Endowment” savings report, showing
ongoing
benefitsformat
of past
in utility
measures.
Table 1. Proposed
for a investments
“Green Endowment”
savingssaving
report, showing
ongoing benefits of
past investments in utility saving measures.
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In “Level 4” institutions,
sustainability infrastructure and
practice are similarly considered core
elements of the institutional mission.
Sustainability across all institutional
sectors is funded as a top priority
simply because it benefits humanity
(Figure 7). External grants can further
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Figure 6-A. Investments in green infrastructure may
be difficult for an institution to finance, even if overall
benefits to the community outweigh the costs.

Figure 7. “Level 4” schools adopt sustainability
measures as a matter of institutional mission. Global
benefits external to the campus are sufficient reason
for funding green projects. Gaps between internal
costs and internal benefits are offset by external
support, which is enhanced by the environmental
identity of the school.

Conclusion
Identification of a stepwise approach to greener thinking
is not unprecedented in the environmental literature. In his
foundational essay “The Land Ethic,” Aldo Leopold (1949)
described the historical development of human morality as a
more and more inclusive consideration of fellow beings deemed
worthy of respect. Ultimately, Leopold says, prevailing ethical
perspectives will widen to include the landscape itself. Following
James Frick’s admonition quoted at the beginning of this essay,
we can expect institutions aspiring to sustainability to adopt the
same expanding circle of respect and consideration, manifesting
their increasingly enlightened convictions in the way they spend
their money.
Figure 6-B. Forming a campus-community partnership
with shared financing of green projects may “move the
line” to make large-scale investments more feasible.

the scope of this work, but at its heart the impetus is driven by
mission rather than funding. The question, “Is sustainability
affordable?” becomes, “How can a sustainably-focused institution
like ours grow and thrive?”
A fine example of “Level 4” effort is the American College
& University Presidents’ Climate Commitment. (For recent
signatories, see ACUPPC, 2014). This promise involves
significant implementation and operating costs, and is not to
be entered into without widespread stakeholder support. The
resulting contraction of the university’s carbon footprint benefits
human beings who have never heard of the sponsoring institution,
and who will never affect the balance sheet. However, its signers
serve as an inspiration to sustainability advocates throughout
the Academy, and attract the admiration of peers, students, and
supporters by demonstrating their environmental principles in
consequential ways.

6

Figure 8 summarizes the recommended approach to a
sustainable campus. To promote continuous progress:
1.

Determine what cost-benefit mentality is pervasive
among financial decision-makers at your institution.

2.

Craft proposals that fit within this CBA model,
engaging as many stakeholders as possible.

3.

Document progress to reinforce and publicize
environmentally responsible decisions.

4.

Use past success to press for a more inclusive system
of cost-benefit analysis.

5.

Learn from the schools ahead of you on this stairway
to sustainability, and mentor those who are following.

Spring/Summer 2014

Hanley, N, E.B. Barbier, and E. Barbier. (2009.) Pricing Nature:
Cost Benefit Analysis and Environmental Policy. Edward
Elgar Publishing, Cheltenham, UK.
Hardin, G. (1968.) The tragedy of the commons. Science,
162:1243-1248.
Leopold, A. (1949.) A Sand County Almanac. Oxford U. Press.
McIntosh, M., K. Cacciola, S. Clermont, and J. Keniry. (2013.)
State of the Campus Environment. Retrieved 1/9/2014 from
http://www.nwf.org/Campus-Ecology/Resources/Reports/
State-of-the-Campus-Environment-Report/Read-the-Stateof-the-Campus-Environment-Report.aspx#Vision
Mishan, E.J. and E. Quah. (2007.) Cost Benefit Analysis (5th
ed.). Routledge. p. 5
Policano, A. and G. Fethke. (2012.) Public No More: A New
Path to Excellence for America’s Public Universities.
Stanford U. Press.

Figure 8. Institutional capacity for sustainability
develops in stages. As costs and benefits are
defined in more inclusive and far-reaching terms,
environmental responsibility becomes progressively
easier to reconcile with the budget process.

References
ACUPCC. (2014.) American College and University
Presidents’ Climate Commitment. Accessed at http://www.
presidentsclimatecommitment.org/ on 1/2/2014.
Bailey, G. and B. Smith. (2011.) Budget matters: a new website
& service for the TTU academic community. All Things
Texas Tech: The Journal of Higher Education at TTU
. Retrieved 12/23/2013 from http://www.depts.ttu.edu/
provost/attt/2011/09/budget_matters.php
Bartlett, P. F. and G. W. Chase. (2004.) Sustainability on
Campus: Stories and Strategies for Change. Massachusetts
Institute of Technology.
Dahle, M. and E. Neumayer. (2001.) Overcoming barriers
to campus greening: Asurvey among higher educational
institutions in London, UK. International Journal of
Sustainability in Higher Education, 2(2):139-160.
Eartheasy. (2012.) Retrieved 1/9/2014 from http://eartheasy.
com/live_led_bulbs_comparison.html#a
Foderaro, L. W. (2009.) Without cafeteria trays, colleges find
savings. The New York Times, April 28, 2009.
Hanley, N. and C.L. Splash. (1993.) Cost-Benefit Analysis and
the Environment. Edward Elgar Publishing, Cheltenham,
UK.

Spring/Summer 2014

Pope, D. G. and J. C. Pope. (2009.) The impact of college sports
success on the quantity and quality of student applications.
Southern Economic Journal, 75(3):750-780.
Saez, C.A. and J.C. Requena. (2007.) Reconciling sustainability
and discounting in cost-benefit analysis: a methodological
approach. Ecological Economics 60:712-725.
Schumacher, E.F. (1973.) Small is Beautiful: Economics as if
People Mattered. Harper & Row. Part I.
Spencer, Charles. (2013.) Going trayless study shows student
impact. College News. College of Arts and Sciences,
American University. Retrieved 1/13/2014 from http://
www.american.edu/cas/news/kiho-kim-trayless-dining-hall.
cfm
Thelin, J. R. (2013.) The Rising Cost of Higher Education.
ABC-CLIO, Santa Barbara, CA p. 45.
Varian, H. R. (2006.) Recalculating the costs of global climate
change. The New York Times. December 14, 2006.
NOTE: This paper is an expanded version of a keynote address
presented by Robert Kingsolver to the 6th Annual Campus
Community Partnership for Sustainability Conference, co-hosted
by University of Louisville and Jefferson Community & Technical
College on Nov. 1, 2012. The author gratefully acknowledges the
host institutions for encouraging scholarship on this topic, as
well as the administration and governing board of Bellarmine
University, for their ongoing support of campus sustainability
efforts.
This article is written from the author’s personal perspective,
and is not intended to represent institutional positions of his
school or university.

7

The Big Tent,
Three Ring Circus of
Sustainability at the
University of Louisville

Justin Mog, Ph.D.
Assistant to the Provost for
Sustainability Initiatives
University of Louisville
sustainability isn’t simply about “going green” and becoming
better environmental stewards. Nor is it merely a question of
efficiency and better management of economic resources. Nor is
it solely a matter of social justice and building healthy, resilient
communities. The truth is that it’s about all of these things at once
and that true sustainability requires us to seek a balance between
environmental, economic and social stewardship. That’s not easy,
but it’s extremely gratifying work.
After four-and-a-half years on the job as UofL’s first-ever
sustainability coordinator, I have to say that I’m really proud of
what’s happening here. We truly are moving towards ever greater
sustainability as we take new, diverse, and bolder steps toward
a more environmentally, socially, and economically responsible
institution.

Sustainability requires us to incorporate
environmental, social and economic stewardship
into our decision-making. In business, this is often
referred to as the “triple bottom line” approach.
Original source: Missouri State University (http://www.
missouristate.edu/Sustainability/61007.htm)

My job is weird. I’m in charge of something many people
don’t understand or often consider, and yet it’s captured by a term
familiar to nearly everyone: sustainability. It’s a notion that’s
becoming increasingly widespread, influential, and popularized,
even though those of us who live and breathe sustainability
struggle to capture its essence succinctly.
1

To explain my passion and profession I use a model I like to
call the “three ring circus” of sustainability. It elegantly expresses
the fact that the sustainability tent is a big one, that there are no
easy answers, and that my job often feels like herding big cats
while juggling fireballs and making the crowd smile. You see,
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The challenge of sustainability is that it requires society,
institutions and, indeed, each and every one of us, to develop the
knowledge and skills necessary to make decisions based on these
three value centers which we are used to considering in isolation,
if at all. It requires flexible, interdisciplinary thinking in a world
that tends to reward and encourage narrow, highly-specialized
problem-solving. It is as much art as science.
Sustainability is slippery. It is not a static concept. It changes
over time and across contexts. Ultimately, sustainability is best
thought of not as an achievable end-point, but as a harmonic
convergence with which we must strive to stay in tune.
As murky as the concept may be, it is helpful to realize
that sustainability is based on some core principles that remain
constant across time and context. Having studied the nature
of sustainability in academia and in life, I’ve learned that it is
fundamentally about seeking solutions which simultaneously:
•

Reduce/Eliminate waste and pollution;

•

Reduce/Eliminate abuse and injustice (to people,
animals, planet);
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•

Rely on renewable resources and value durability over
disposability;

•

Cultivate diversity (human, ecological, systemic); and

•

Build resilient, cooperative communities.

Figuring out what all of that means can be daunting, whether
you’re standing in the grocery aisle, deciding on a career and
where to live, or crafting a university’s strategic plan. But there is
nothing more important for us to consider. Indeed, sustainability
matters deeply to all who hold a stake in our common future.
At the University of Louisville (UofL), sustainability matters
to our students because they will inherit the world we are busy
creating today by both design and unintentional consequences. If
we ignore sustainability concerns, we could very well bequeath
to future generations a chaotic, polluted world and overwhelming
economic, social and environmental debts. If, on the other hand,
we use the guiding principles of sustainability to make wise,
intentional choices today, we better ensure that future generations
inherit a world of sufficient resources and opportunity for all.
Sustainability matters to our employees because their health,
wellness, and financial security are all affected by the way we
manage our resources. At UofL, our commitment to sustainability
also extends to the types of problems our researchers study and
the subjects our faculty teach.

space, balance environmental, social and economic stewardship
to become more sustainable? The question is complex and the
answers are not clear. But we are taking the challenge seriously
and moving forward without perfect knowledge in the spirit of
learning by doing.
In 2008, President James Ramsey signed the American
College & University Presidents’ Climate Commitment,
incorporated sustainability into our strategic plan, and convened
the university-wide Sustainability Council and its associated
committees: Operations; Administration, Finance & Outreach;
and Education & Research. This committee structure and our
framework for measuring strategic progress in sustainability has
always been based upon the Sustainability Tracking Assessment
and Rating System (STARS)2 developed by the Association
for the Advancement of Sustainability in Higher Education
(AASHE). UofL was a charter participant in STARS and the tenth
school in the nation to submit data to the framework, earning our
first Silver rating (50.11 points) in January 2011. Two years later,
we earned a new STARS Silver rating (58.29 points)3, increasing
our overall score 8.18% and giving UofL the highest STARS
rating in Kentucky. The rating indicates that UofL is on the right
path in its sustainability journey and it also provides valuable
guidance for our future work.

Finally, sustainability matters to the communities in which
our students and employees live and work. A positive future can
only be built on the three equal pillars of social, economic and
environmental stewardship. By staking our institutional future
on a careful balancing of these three values, UofL is helping
build that positive future and serving as a model for others in our
region. Our sustainability efforts show that we are investing
in tomorrow and that we care deeply about the future of our
students, employees, and community.

Our Mission
The University of Louisville is committed to integrating
sustainability into everything we do - from how we manage our
facilities, finances and people to what we teach in the classroom
and what we research in the lab. Our vision is to create a
university that is itself a living laboratory for sustainability and a
campus community that leads by example and educates as much
by what we do as by what we say. Our goal is to make decisions
which reflect a balanced consideration for environmental, social
and economic responsibility and to continually learn as we go.
Creating a more sustainable UofL is a dynamic, multi-faceted,
long-term process. We’ve come a long way and we have a long
way to go...but, yes, it’s happening here.

UofL Carbon Emissions 2006 - 2013 (Metric Tons of
Carbon Dioxide Equivalent, eCO2), as documented in
our Greenhouse Gas Emissions Inventory submitted
January 15, 2014. http://rs.acupcc.org/ghg/3027/

Though we still have a long way to go in our journey,
UofL has made some remarkable progress in recent years. What
follows is a summary of some of the highlights4:

Awards & Rankings:
•

UofL developed a comprehensive Climate Action
Plan5 in 2010 and we have already exceeded our
initial short-term goal, with a documented 27%
reduction in greenhouse gas emissions6 over the 200613 period.

•

In addition to increasing our STARS Silver rating
from AASHE, we improved our overall score by

Getting there from here
How does a large institution like UofL, with over 22,500
students, 6,600 employees, and 8 million square feet of building
Spring/Summer 2014

9

•

nearly 11.5% in the Sierra Club’s 2013 Cool Schools
ranking7 (from 510.89 in 2012 to 625.74 in 2013, out
of a possible 1000). UofL continues to hold the top
position in the state, ranking 53rd out of 162 schools
nationally.

•

UofL hosts a wide variety of Sustainability Events11
throughout the year, including films, sustainability
weeks, bike rides, lectures, conferences, panel
discussions, workshops, fairs, competitions, tours,
open houses, local food meals, farmers’ markets, etc.

UofL received the Kentucky Department for
Environmental Protection’s 2013 Resource Caretaker
Award8 at the 37th Governor’s Conference on Energy
& the Environment in Lexington, KY. (Sept. 2013)

•

We’ve added a SUST coding system to identify the
hundreds of courses in our catalog that incorporate
sustainability concepts across many disciplines.
This system has also helped us as we develop
interdisciplinary academic degree programs
in sustainability – including a certificate, minor,
bachelor’s, and master’s program, all in the works.

•

Four different cohorts of faculty from many disciplines
have formed to participate in the Sustainability
Council’s annual Green Threads faculty development
program12 designed to help faculty infuse sustainability
across the curriculum.

Education / Awareness / Behavior Change:
•

In 2012, the Sustainability Council launched a new
Eco-Reps Program9 for peer-to-peer sustainability
education and advocacy across the university, along
with new professional development programs in
sustainability that complement our weekly module
on sustainability during New Employee Orientation,
and our efforts to weave sustainability into the student
orientation experience.

Residents in four UofL housing halls can get real-time
feedback about their conservation efforts through
online Building Dashboards. http://buildingdashboard.
net/ulouisville/#/ulouisville/

10

•

In 2012, we installed real-time energy monitoring
and display technology in four residence halls. These
online Building Dashboards10 allow residents to get
a handle on their energy usage and to get real-time
feedback about conservation efforts. The Dashboards
also helped UofL to finish in the top ten energy
reducers in the 2012 Campus Conservation Nationals,
reducing energy consumption 11.9% across all our
residence halls, and over 36% in the winning hall.

•

UofL participates annually in the RecycleMania
Tournament. In 2013, we finished first in the state in
Waste Minimization and 20th out of 168 nationally;
we also finished 2nd in the state in the Grand
Champion category and 37th out of 274 nationally,
with an overall recycling rate of 48.87% during the
friendly, 8-week competition from February to March.

Energy & Buildings:
•

UofL has invested heavily in retrofitting our existing
facilities for energy and water efficiency. This $46.2
million project, involving 88 buildings (6.2 million
square feet) on all three UofL campuses will save
the university $4.4 million every year and reduce
our annual carbon dioxide emissions by over 46,000
tons (the equivalent of removing 7,690 cars from the
road). In 2012, we documented that this performance
contract had exceeded projected savings13, with
Belknap Campus reducing fuel use 48%, electricity
use 27%, and water use 31%.

•

All new construction and major renovations at UofL are
designed for Leadership in Energy and Environmental
Design (LEED) certification14 to encourage efficiency
and reduce the total environmental impact of buildings

Examples of efficient lighting and insulation jackets
installed at UofL are on display during Campus
Sustainability Day. Photo Credit: Tom Fougerousse.
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during construction and occupancy. We have LEED
Gold buildings on all three campuses, several LEED
Silver projects, and more to come.
•

Model Green Rooms15: UofL has redesigned various
rooms around campus based on student proposals
to serve as models for sustainable design principles.
In addition to a dorm room and conference room, in
2013 we completed a model green office renovation.

•

UofL was the lead partner in a student and faculty
team to build a fully solar-powered modular home for
the Department of Energy’s 2013 Solar Decathlon,
taking first place in Affordability.

Food:
•

UofL pursues a variety of means to increase access
to local food on our campuses. Our dining services16
contract with Sodexo requires a minimum of 15%
local purchases, but we continue to exceed that and
to find more opportunities for direct farm impact. In
2012-13, 24.7% of our food was sourced locally, and
we increased that to 26.75% from July-September
2013.

•

Our School of Public Health manages the Gray
Street Farmers’ Market17 in a food desert on our
Health Sciences Center. In 2013, the market began a
new series of weekly 20-minute mini-workshops to
educate consumers about sustainable food, eating, and
farming.

•

•

Our main Belknap campus has hosted a weekly
mobile farmers’ market and a Community Supported
Agriculture program with weekly deliveries of fresh
local food to campus.
UofL has had organic food gardens18 on all three of
our campuses, demonstrating for students, employees,
and visitors a variety of sustainable urban agriculture
techniques including composting, rainwater capture,
and permaculture practices. Our newest campus
garden, the Urban & Public Affairs Horticulture Zone,
was installed summer 2013.

Grounds:
•

Our 309-acre, park-like Belknap campus has over
2500 trees representing dozens of species, many
of which are native to our bioregion. We formed a
Campus Tree Advisory Committee in 2010 which
works to develop sensible plans and policies for the
promotion, protection and expansion of our urban
forest at UofL. As a result, we have increased our
tree population by over 500 trees and we have
received Tree Campus USA status from the Arbor
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Celebrating a bumper-crop of organic sweet potatoes
grown in soil rich with UofL’s composted food waste
at the new Urban & Public Affairs Horticulture Zone.
Photo Credit: Yani Vozos.

Day Foundation every year since 2010. We have also
involved students and faculty in extensive campus tree
inventories and developed a mobile tree app19 and a
self-guided campus tree tour20.
•

The massive, unprecedented flood which hit UofL on
August 4, 2009, causing $20.9 million in damage, was
a wake-up call that helped motivate us to take action
to both mitigate our climate impact, and to adapt to a
changing climate by getting serious about sustainable
storm water management21. Further flooding on
May 29, 2012 not only validated our concerns, but
demonstrated that our work since 2009 to enhance
storm water infiltration has begun to pay off. UofL
has made several changes to landscaping, parking lots
and rooftops, with the help of $1.5 million in costsharing from the Metropolitan Sewer District. Our
green infrastructure projects have included infiltration
basins, pervious pavements, bioswales, rain gardens,
and vegetated roofs to reduce flooding and keep storm
water out of the sewers. We’re also demonstrating
the principle of rainwater capture and reuse with rain
barrels at the Garden Commons and Urban & Public
Affairs Horticulture Zone.
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Recycling:
•

In 2013, the Sustainability Council formed new Solid
Waste Reduction Committee which is finalizing a
Zero Waste Plan for UofL. Our goal is to continually
reduce the amount of waste we generate and send to
the landfill, by all means possible.

•

In fall 2013, student volunteers opened a permanent
Free Store24 for on-going exchange of reusable items
like clothing, electronics, school supplies, furniture,
non-perishable food, etc.

Research:
•

UofL launched a new Sustainability Scholars
Roundtable25 program in 2012 to facilitate networking,
grant-seeking, and collaborative, interdisciplinary
work amongst faculty, staff, and graduate students
engaged in research related to sustainability.

Social Justice:

Student members of GRASS (Group Recycling And
Sustainable Solutions) celebrate the grand opening of
the UofL Free Store, August 30, 2013. Photo Credit:
Laura Krauser.

•

•
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In 2012, the university reduced annual waste
generation22 by over 1.5 million pounds (18.3%
reduction from 2011), and increased our overall
landfill diversion rate to 41.3%.
In addition to yard waste mulching, we increased
food waste composting23 66% and have expanded
our community composting program to capture more
food waste from area sources and provide free organic
fertilizer to campus and community projects.

•

Student activism in 2010 spurred UofL to re-affiliate
with the Workers’ Rights Consortium26 and to become
a supporter of its Designated Suppliers Program.
The WRC is an independent labor rights monitoring
organization, conducting investigations of working
conditions in factories around the globe, including
those where licensed UofL apparel is manufactured.
The purpose is to combat sweatshops and protect
the rights of workers who are often exploited in the
industry.

•

We established both a Green Fund, which will allow
alumni and others to contribute to key sustainability
initiatives, and a Socially Responsible Investment
Committee, which has explored options for UofL’s
endowment.

•

In 2013, UofL adopted a living wage program
to increase the minimum salary for regular staff
employees to $10 per hour.

•

Business First has recognized UofL as the healthiest
employer in Louisville. The Sustainability Council
works closely with Get Healthy Now and Campus
Health Promotion to maximize wellness on campus
in ways that help people reduce their environmental
impact.

•

Our Office of Community Engagement27 has received
national recognition for UofL’s commitment to
community service and outreach, with multiple
opportunities throughout the year for students, faculty
and staff to contribute to sustainability beyond campus
borders.

•

The Office of Diversity28 works at many levels to
ensure that UofL remains a diverse, accessible, and
affordable place where all are welcome and respected.

Transportation:
•

In fall 2012, the Sustainability Council’s Transportation
Alternatives Committee launched a comprehensive
Spring/Summer 2014

package of options29 to encourage the UofL community
to think differently about how they get to and around
campus. Use of the entire local transit system had
been free with UofL ID since 1999 and student
housing around campus has increased our residential
population up to a third of students, decreasing the
need for commuting. But now students and employees
have access to: Enterprise carshare30, carpooling
and online rideshare matching through Zimride31,
on-campus bikeshare, the Earn-A-Bike program, and
significant improvements in bike infrastructure as
we implement our Bicycle Master Plan32 to include
more bike parking (especially covered parking), five
do-it-yourself bike fixit stations around campus,
and more bike lanes on, around, and connecting
our campuses. In 2014 we are working closely with
regional planning authorities to implement a new
UofL vanpool program, as well.
•

Now in its second year, the Earn-A-Bike33 Program
has attracted 1550 UofL students, faculty, and staff
willing to give up their right to a parking permit for at
least two years. 800 of these have received $400 bike
shop vouchers after turning in any current permits and
receiving training in bike safety and transportation
cycling.

•

UofL also recently expanded our Bikeshare Program34
with free daily bike check-out now available to
everyone at UofL from five different campus locations.

•

The Sustainability Council recently equipped six
Physical Plant foremen and two parking officers
with work bikes for getting around campus instead of
golf carts or other motorized vehicles. The Council
also equipped the Office of Health Promotion with
an industrial tricycle for health advocates to use in
hauling items across campus and raising awareness at
campus events.

•

UofL installed No-Idling Signs at dozens of priority
locations around Belknap and HSC to raise the profile
of our campus-wide No-Idling Policy35.

•

In 2013, the Sustainability Council conducted a
follow-up transportation survey of faculty, staff, and
students to monitor changes in commuting habits
and willingness to consider alternatives since our
2010 survey. The data shows that our efforts have
paid off with a 10% reduction in employees driving
alone (1.4% drop for students), a 1% increase in bus
ridership, 3% rise in carpooling, and roughly 2%
increase in bike commuting.

This list of highlights is far from exhaustive—and the work
is not finished. UofL has made many strides toward greater
sustainability, but we still have many mountains to climb.

Justin Mog has served as the University of Louisville’s
Assistant to the Provost for Sustainability Initiatives since 2009.
He earned his Ph.D. in 2003 from the University of WisconsinMadison’s Institute for Environmental Studies where he studied
sustainable development in Ghana, Costa Rica, and was a
Fulbright scholar in the Philippines. From 2005-2008 he worked
on sustainable rural development in Paraguay with the Peace
Corps. Justin is a car-free, TV-free, vegetarian, beekeeping,
gardening Quaker with a solar-powered home.

Each year, UofL participates in PARK(ing) Day,
feeding a parking meter for the purpose of creating a
temporary public park. In 2013, our park featured bike
blender smoothies and the new utility bike used by the
Office of Health Promotion. Photo Credit: Justin Mog.

•

After two years of advocacy and community meetings
organized by the Sustainability Council, in 2013 the
Louisville Metro government installed new bike lanes
on Brook and First streets through Old Louisville,
providing Belknap Campus with its first north-bound
bike facility and improved connectivity with our
Health Sciences Center.
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Sustainability at
Centre College

By Preston Miles
Green Committee

can turn out the lights when they leave the room, but without
changes beyond our campus, they can’t control the electricity’s
source when they turn the light back on.” Like every school in
Kentucky, Centre College grapples with its carbon emissions,
and the role that cheap, coal-fired electricity plays in making
campus operations an affordable part of the college budget.

Centre College’s President, John Roush, knows that
sustainability is an important issue for students and the world, but
for him, the issue must always be explained, pursued, and judged
within the context of Centre’s mission regarding student learning
in higher education, “The question we ask of every campus
policy is: what is best for our students’ educations and their lives
beyond their time at Centre. And while I believe that sending
informed and responsible citizens forth each spring as Centre
graduates remains our highest calling, the work that we can do
as a collective here at the College is also valued.” As a charter
signatory of the American Colleges and Universities Presidents’
Climate Commitment, Centre’s President has overseen the
building and renovation of multiple LEED-certified dorms and
academic buildings, a pre-consumer composting program, a
campus-wide recycling program, and replacement of HVAC
systems and lower-efficiency light fixtures with state-of-the-art
technology.
But campus policies, facilities, and technology can only do so
much. “To minimize our campus’s environmental footprint, it takes
buy-in from students, faculty, staff, alumni, and administration,”
says Brett Werner, a new assistant professor of Environmental
Studies, Centre’s newest major. “We want to avoid going too
far in the direction of individualization of responsibility, but
we also need most every member of our campus community to
recognize their roles in a comprehensive approach to campus
sustainability.” This includes increasing awareness and changing
behavior, but also improving the background infrastructure, the
factors outside the control of individuals. “After all, students
Spring/Summer 2014

One factor setting apart Centre from the larger institutions
in Louisville and Lexington is that 98% of students live on
campus, a 150-acre campus nestled in Danville. While a small,
residential campus is an asset with respect to greenhouse gas
emissions, Centre’s emphasis on off-campus study presents a
unique set of challenges for Centre’s carbon mitigation efforts.
Students study abroad at a high rate: around 85% of the student
body studies abroad at least once before graduating. In addition
to established programs in London (England), Merida (Mexico),
and Strasbourg (France), Centre students regularly study in
Cameroon, Spain, Thailand, and China. Such experiences are
transformative learning experiences in which Centre takes pride,
but they come at a cost, and not just an economic cost.
Senior Alex Hurley noted, “My experience studying abroad
in Borneo opened my eyes to the environmental impacts of
deforestation, and was one of the most important learning
experiences of my college career, but I also struggled to
reconcile the ecological impact of forty hours of flights each
way.” Experiences such as this one led Centre to incorporate the
emissions from air travel for study abroad into its greenhouse gas
inventory, and to become one of the first colleges to institute an
air travel mitigation fund. This fund is then used for on-campus
offset measures such as motion sensors for campus lights. As
Hurley explains, “Centre excels at teaching students to be more
conscious of our global connections, and for me that means
understanding study abroad in the larger, more meaningful
framework of global citizenship. If studying abroad has a global
footprint from carbon emissions, then Centre needs to integrate
any global travel with the mitigation of global impacts.”
While professors like Brett Werner and administrators
like President Roush have a sizable role in shaping Centre’s
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sustainability measures, student-led initiatives have perhaps had
as much tangible impact. In addition to student groups related
to sustainable food and environmental awareness, a student-led
initiative in 2007 instituted a “green fee,” a $20 charge added to
the comprehensive cost of attending Centre. The money raised
since this program began in 2009 has paid for Renewable Energy
Credits (RECs) from the Mother Ann Lea hydroelectric facility,
a local low-carbon energy source that students can visit and get
firsthand understandings of ways to minimize campus carbon
contributions and perhaps develop as global citizens.

institutional. But along with this environmental challenge has
come a new paradigm. The sustainability perspective can guide
our decision-making and accommodate current financial realities
and give equitable attention to the institution’s future. Our society
has finally come to realize that a prudent response to these new
challenges will involve both mitigation of further impacts and
adaptation to those impacts. If our institution is to continue
serving the state, nation, and world, we must simultaneously
address the social needs of students and employees, the dramatic
questions of economic equity.

Centre
College
was
The following paragraphs
chartered in 1819 and began
describes how Centre has come
instruction with a faculty of
to recognize this new reality, the
Centre enrolls 1,375 full-time
two and a student body of five.
steps we have taken to assure
students from 44 states and 9
Classes followed the classical
the continued relevance of our
countries (55% in-state). The
curriculum of the day, including
ideals in a new society, and the
Latin, Greek, rhetoric, and logic.
challenges we are facing in both
total cost for AY 13/14 of $45,100
Since that time, the college has
the immediate and long terms.
includes tuition, room and board,
remained a small residential
and all fees. Both need-based and
History
liberal arts college with primary
emphasis on preparing students
merit scholarships are offered and
Tracing engagement with
for lives of learning, leadership,
approximately 90% of all students
environmental
issues
is
and service. Over nearly two
difficult,
but
one
signal
period
receive
some
form
of
assistance.
centuries, Centre has struggled
was 1969-1974. Nationwide,
The average need-based award for
with a number of challenges. In
and on our campus, this was a
the mid-1800’s and again in the
first year students last year was
period of cultural and political
post WWII period, the continued
$28,400
(63%).
Centre
offers
27
turmoil. Like many institutions,
financial stability of the college
we trace our recent history
majors
and
34
minors
with
a
10.6:1
was challenged. At several
with environmental issues
points, we have struggled with
student to instructor ratio. On
to our engagement with the
mission and self-definition -average, 85% of entering students
first Earth Day in 1970 (J.T.
flirting with graduate programs
Cumbler, Sustain, F/W 2009,
graduate
in
four
years,
and
94%
and extension campuses,
p4). At Centre this nation-wide
considering courses of study
first year students continue to
awakening was marked by a
that were popular but beyond
sophomore year. About 98% of
series of teach-in events, outings
the liberal arts tradition, and
to Red River Gorge and Central
students
live
on
campus.
And
85%
even imagining Centre as a
Kentucky Wildlife Refuge
of
all
students
study
abroad
at
least
significantly larger institution.
and student investigations of
Social and political shifts in
one time. Of those reporting race,
suspected environmental threats
society have continuously
minority
and
international
students
in the local community. From
required self-examination. But
descriptions in the student
make
up
17%
of
the
most
recent
the challenge we now face is
newspaper, the principal focus
in some ways unique. It is now
entering class.
was conservation of natural
clear the environmental effects
resources and preservation of a
of modern society are leading
healthy environment. The next
to significant disruptions in
couple
of
years
saw
student
volunteer
clean-up activities of illegal
global climate. Though the pace and local magnitude of these
dumps,
roadside
litter,
installation
of
air sampling equipment on
changes remains uncertain, all individuals and all institutions
the
science
building
roof,
and
articles
and letters alerting the
have a responsibility to minimize that potential effect and will
campus
to
environmental
threats
(Cento,
Apr 17 & 24, 1970).
be required to respond to the as-yet unknown impacts of climate
change.
The tone of the concerns at that time was “pollution”
The economic and cultural changes resulting from
anthropogenic climate change will be both individual and
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from illegal and thoughtless activities that threatened the local
environment and human health. Rhetoric of the times had an
adversarial tone in which the health and safety of citizens was
Spring/Summer 2014

pitted against corporate interests that were short-term and led
to environmentally destructive practices. Students and faculty
called for political changes, particularly regulatory responses to
penalize industrial misconduct.
It was in that context that Centre established an academic
major in Environmental Science in 1972. That degree program
was largely focused on the scientific dimensions of natural
systems. Course requirements included chemistry, biology, and
mathematics through the sophomore year, then a four-course
sequence at the junior-senior level of Atmosphere, Surface of the
Earth, The Oceans, and The Earth. After a decade, the number
of students choosing the major and course enrollments declined
and the Environmental Science major was discontinued in 1983.
(Catalog, 1973 & 1983)
In the last decades of the twentieth century, our campus,
along with most of the United States, lost focus on environmental
issues. The progress in regulatory mechanisms (Clean Water Act /
Endangered Species Act / Clean Air Act / Resource Conservation
and Recovery Act) provided what appeared to be an effective
response to “pollution” per se and public attention shifted away
from environmental concerns.
Recycling efforts began at Centre in early 1970’s and
reflected the then-new awareness of limitations of resources. The
program grew gradually, remaining a volunteer operation, staffed
by students with faculty sponsorship. Professors Mark de Araujo
and Endre Nyerges guided the early years of the recycling effort,
eventually formalizing the program in 1999 with a small budget
and staff of student work-study employees. The program grew
to over 160 collection bins at 60 locations in 36 buildings. In
2005, recycling was institutionalized with a full-time employee
and integrated administratively into our Facilities Management
Department. Since that time, the amount of recycling increased
dramatically from about 30 tons per year to approximately 65
tons per year by AY 09/10. But in the last three years, increases
have been more gradual (73 tons in AY 12/13) indicating we may
have plateaued in participation rate. Waste audits performed in
spring ‘10, ‘11 and ‘13 showed there remains about a third of the
campus waste stream that could be recycled. Our experience is
that while a voluntary program is excellent at producing general
awareness, success in terms of amount of material is much
greater when recycling becomes budgeted and staffed with paid
employees.
Concern for operating costs led attention to upgrades in
utility efficiency. In 2003 a performance contract with Ameresco
targeted energy efficiency improvements. The total project cost
was $426,000 and had an impressive 5-year payback period. The
largest part of the project was installation of efficient lighting,
the cost savings from which were used to support installation of
an energy management system in most of our major buildings.
The building management system provides the capability to
spot malfunctions and make the necessary corrections for
occupant comfort and to avoid unnecessary heating or cooling
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from out-of-adjustment equipment. An important continuing
benefit of this performance contracting experience was to
demonstrate the value and relative ease with which high-return
energy efficiency updates can be accomplished. Since 2005, our
Facilities Management department has continued replacement of
T-12 with T-8 fluorescent fixtures, low-flow showerheads and
other “low-hanging-fruit” type of upgrades.
With the turn of the century, increasingly conclusive
scientific evidence and shifting public opinion led to a change
in focus from the local and regional effects of “pollution” and
advocacy for regulatory actions as an appropriate response to
an awareness of the global impacts of destructive environmental
practices and a shift from governmental and legal responses to
an acknowledgement that individual actions (both personal and
institutional actions) were required.
The most dramatic event in our recent history, occurred in
the early spring of 2007 when President John Roush became one
of the first 100 charter signatories of the American College and
University Presidents Climate Commitment (ACUPCC), and
made a commitment on behalf of the College to achieve climate
neutrality. This bold step became a turning point in the efforts
of Centre College to promote sustainability and environmental
responsibility. Within the next year, Centre established a structure
to develop a comprehensive plan to achieve climate neutrality,
conducted a thorough inventory of all campus ghg emissions,
adopted guidelines regarding construction, standards for new
equipment and appliances, and programs for waste minimization.
In the following years, our involvement with ACUPCC has
provided a discipline that supported adoption of a target date for
net zero ghg emissions and interim targets for goals and actions
that lead to climate neutrality.
Development of the first comprehensive inventory in summer
2008 of all the sources of greenhouse gasses was an eye-opening
and consciousness-raising experience. Conversations and data
collection across campus made us realize the range of activities
was greater than automobile travel and the electricity used for
lighting. Refrigerant gasses, campus lawn care, decomposition
of solid waste, and campus maintenance vehicles were all part
of the total institutional climate impact. The ACUPCC makes
specific suggestions of activities to be included in the inventory
as Scope 1 and Scope 2, but allows institutional discretion
regarding activities under Scope 3. ACUPCC guidelines only
require that air travel be reported if the travel is paid for by the
College. For instance, business travel or sports team travel. But
since at Centre our off-campus international study is so great a
part of our educational practice and is essential to the mission of
the college, our Presidential Advisory Committee decided that all
air travel miles to off-campus locations would be included in the
ghg inventory.
The ghg inventory has been completed every year since
2008 and the most recent data for 2013 is presented in figure
1. This inventory shows that the largest portion of our climate
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2013 Greenhouse Gas Emissions by Source. Activities with largest contribution to GHG
emissions are the natural gas and electricity necessary for operation of physical plant. Air travel
for study abroad is the third largest contribution. Emissions from commuting are a relatively
small factor.
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FIGURE 1. The pie chart of greenhouse gas emissions for 2013 shows natural gas and electricity
for operation of physical plant represent about three-fourths of GHG emissions. Air travel for study
abroad is third largest component. Emissions from commuting are a relatively small factor.

impact arises from the operation of our physical plant. Electricity
consumption and transmission and distribution losses and natural
gas consumption have, over the years, consistently represented
about 70% of all ghg emissions.

Successes
Renewable Energy Credits Early in 2007, a small group of
student leaders approached our Student Government Association
about how students might make an obvious commitment to
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climate neutrality. Students proposed a referendum to assess each
student $20 per year to establish a Student Green Fund, the entire
amount of which would be directed toward purchase of renewable
energy certificates (REC’s) purchased from Mother Ann Lee
hydrostation. The Mother Ann Lee hydrostation is owned and
operated by Lock 7 Hydropartners, is certified through General
Attribute Tracking System (GATS) of PJM Environmental
Information Services and is one of only a few dozen hydropower
plants nationally to have received “Low Impact” certification
from the Low Impact Hydro Institute.
Spring/Summer 2014

new construction and major remodeling of our campus physical
plant. All of this work has been designed and constructed to
current best practices for energy and resource efficiency. From
2004 to 2014, there have been seven major facilities projects.
Four buildings have been recognized by the U.S. Green Building
Council, with two receiving gold certification and two receiving
silver certification. These new buildings represent an almost
30% increase in total building area on our campus. The increase
in electricity and natural gas to operate the new space is at
least partially offset by the architectural design and mechanical
systems that lead to very good energy efficiency. As a result of the
energy efficient new construction, our ghg emissions per square
foot and ghg emissions per enrolled student have decreased from
14 to 11 mtCO2e/FTE and from 18 to 12.5 mtCO2e/1000 ft2.
Figure 2. The student Green Fee supports purchase
of Renewable Energy Certificates sourced from
the Mother Ann Lee Hydroelectric Station, a 2,040
Kilowatt hydropower plant located at Lock and Dam 7
on the Kentucky River. The plant is one of only a few
dozen hydropower plants nationally to have received
“Low Impact” certification from the Low Impact Hydro
Institute.

Institutional Focus and Climate Neutrality Goal As part of our
participation in ACUPCC, Centre established a special campuswide committee to guide implementation. With staff, student, and
faculty participation the Presidential Advisory group has become
a focus through which all efforts toward sustainability and
climate impact can be channeled. It is through this group that our
Greenhouse Gas Inventory was prepared. In 2009, the committee
drafted and the College adopted a climate action plan (CAP)
that will serve as a general guideline. The CAP establishes 2040
as our target date for net zero greenhouse gas emissions, with
intermediate goals of 25% reduction by 2020 and 50% reduction
by 2030 (relative to a 2008 baseline). The Presidential Advisory
Committee has endeavored to keep sustainability issues in front
of the campus community.
Academic David Orr, Paul Sears Distinguished Professor of
Environmental Studies and Politics and Special Assistant to the
President of Oberlin College, has recently observed that higher
education has developed “green operations and brown curricula.”
Centre has not fallen prey to this regrettable shift in priorities.

Figure 3. A drill rig shown during the construction of
the geothermal heating and cooling system for Pearl
Hall. The well field includes 65 wells each 300 feet
deep to contain over 3.6 miles of pipe exchanging
energy with 756 million pounds of earth.

The student referendum passed with an 85% approval rate in
one of the highest voter participation rates in recent memory. The
student action was approved by the Board of Trustees in fall 2008,
and the Student Green Fund became operational with fall 2009.
That first year, REC purchases were made through Kentucky
Utilities/Louisville Gas and Electric. Beginning in December
2010, a direct purchase contract was negotiated with Lock 7
Hydropartners. Our current level of participation represents
approximately 25% of our annual electricity consumption.
Energy Efficient New Buildings The modest, steady growth
of enrollment over the past decade has supported significant
Spring/Summer 2014

Though we lost momentum in 1983 when the Environmental
Studies major was discontinued, there remained a few courses
in the sciences and social sciences that incorporated information
about environmental concerns as examples for those disciplines.
A small number of students pursued self-designed majors with
an environmentally related focus through the College’s selfdesigned major policy. Increasing interest by students and faculty
and steady enrollment growth provided opportunity to add an
academic minor in Environmental Studies and that program
was approved in fall 2001. A decade later, in fall 2012, an
interdisciplinary major in Environmental Studies was adopted
that offers a balance between the humanities, social science, and
natural science dimensions. This new program rapidly attracted
attention, with four students declaring this new major at the
first opportunity, spring 2013. Decisions about structure of the
environmental studies minor and the environmental studies major
involved a long period of discussion. Indicative of the shift in
focus both on our campus and the larger society, the broader
environmental studies perspective was adopted.
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The economics, history, biology, English, chemistry, religion,
and environmental studies programs are offering an increasing
number and variety of courses that focus upon or include
environmental or sustainability concerns and those courses enjoy
good enrollments.

related to environmental issues. Recently our campus garden
group, our campus outdoors club, the environmental-themed
housing group have all merged into a single umbrella organization, Centre Environmental Alliance (C.E.A.). The CEA has 50
members for AY 13/14, an email list of 225, and is sponsoring
programs and activities this year
with a budget of $3,000.

Institutional Awareness A
website, campus-wide convocaCentre makes our climate
tions, discussions of opportuniCo-Curricular
Student
ties for alternative energy are
involvement frequently takes the
action
plan,
greenhouse
among the ways that we make
form of volunteer service projects.
gas inventory data, and all
all stakeholders aware of enviStudents have planted trees,
periodic progress reports
ronmental issues. In the fall of
cleaned up illegal trash dumps,
publicly available. The website
2012, Centre hosted the Viceand maintained trails through
Presidential debate and we took
woodlands and stream riparian
www.centre.edu/about/
that high-visibility opportunity
zones. Since the 1990’s, first-year
sustainability/ provides that
to organize an Environmental
students have engaged in a variety
information along with news
Issues Forum bringing imporof service activities as part of new
tant voices to campus to address
student orientation. For several
and additional information
environmental questions. Keith
years, the focus was removing
about academic and service
Mountain, Univ. of Louisville,
trash along our local waterway,
opportunities.
Justin
Maxson,
Mountain
Clark’s Run. In 1997 that effort
Association for Community
was recognized by support from the
Economic Development, Terry
Anheuser-Bush Foundation.
Cook, Nature Conservancy of Kentucky, and Tom Fitzgerald,
With our largely residential campus, daily commuting is
Kentucky Resources Council, challenged us all to advocate
not
a
major issue, however individual ownership of automobiles
for environmental justice and press issues then receiving little
inevitably
leads to increased costs to students and their families
attention from presidential candidates or the national press.
for
insurance,
maintenance, and fuel. To provide an alternative
The past three years, President Roush has provided funding for
to
individual
car
ownership, in fall 2012 Centre signed an
a series of events scheduled around Earth Day that include a
agreement
with
Enterprise
Inc. to host that firm’s car sharing
prominent outside speaker, other informal education opportuniprogram.
Statistics
through
the
first 18 months indicate a steadily
ties, and volunteer service opportunities. For GreenWeek 2014,
increasing
level
of
participation.
The car-sharing program is
the featured speaker will be Mary Berry, executive director of
particularly
attractive
to
our
relatively
large proportion of outThe Berry Center. Ms. Berry will share with us the opportuniof-state
and
international
students.
It
is
simply too early to tell
ties for advancing sustainable agriculture. Another indication
if
the
car-sharing
program
will
reduce
the
already relatively low
of student’s concerns is participation in campus organizations
number of cars registered on campus. The Enterprise business
model is built upon an estimate of 85% car registration as a
maximum for a successful car sharing program. Car registration
on our campus is slightly over 65%.

Figure 4. Students participate in a number of
community service projects. Shown here is an effort
organized by students to re-forest a nearby residential
street.
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In spring 2011, growing out of a course on campus
sustainability led by Brett Werner, Assistant Professor of
Environmental Studies, an on-campus garden was begun as a
student project. The College donated a location and the Student
Government Association provided start-up support. This small
garden has concentrated on low-volume, high-value crops such
as herbs and greens. Produce from the campus garden is used
in the campus dining facility (Sodexo) and also donated to the
local food pantry. Enthusiasm for the campus garden stimulated
student internships in summer ’12 and ’13 that split time between
the campus garden, several local organic farms, and the local
farmer’s market.
With support from the Environmental Protection Agency
and the Centre Parents Fund, an in-vessel composting program
Spring/Summer 2014

Figure 5. In-vessel composting system processes preconsumer food waste into a valuable soil amendment.

began in fall 2013. We are still in the “shake-down” period, but
roughly 1,500 pounds per month of pre-consumer food waste are
being processed into valuable compost. The EPA grant is also
funding workshops for faculty and staff about how the principles
of sustainability can guide the decisions we make as employees
of the College.
Working with the Facilities Management department, and
especially the Grounds foreman and crew, in 2011 we became a
part of the Tree Campus USA program of Arbor Day Foundation.
This program supports educational and conservation activities
and guides us in better management of our urban forest resource.
Athletics President Roush and Centre Athletics recently
realigned Centre’s athletics conference affiliation in 2012. This
change was made to minimize travel and the amount of time
student athletes must miss from classes. Also a consideration
in this decision was the secondary benefit of saving money and
reduction of carbon emissions from air and surface travel. This
is a clear example of what happens when we recognize how our
values can align rather than conflict.

Challenges
Emissions from Physical Plant The seven new buildings in
the past decade which have been constructed with best practices
for energy efficiency is a remarkable accomplishment, but there
remain sixty other buildings existing before 2004 and several
small buildings acquired or constructed recently. The operating
efficiencies of these older and smaller buildings vary dramatically.
Electricity use ranges from 28 to 3 kWh/ft2 and natural gas use
from 2.8 to 0.2 CCF/ft2. Ironically, our Facilities Management
Department has been so diligent in pursuing lighting retrofits
and small efficiency upgrades that we have harvested most of the
“low-hanging-fruit” of energy efficiency.
We perform an analysis of utility bills to identify the least
efficient buildings, but these statistics alone are not adequate
to identify the optimum energy efficiency retrofit projects or
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develop a reliable plan for the order in which projects should
be undertaken. We are challenged whether or not to prioritize
precious capital resources to upgrade inefficient small, older
buildings, or whether our resources would be better directed
to a larger building for which there might be technology
with greater long-term impact. In other words, do we install
more efficient windows and attic insulation in a small house
that has been acquired as dormitory for 6 or 10 students, or
do we install a relatively expensive geothermal system for
a larger administrative or academic building. It is a fundraising reality that remodeling of existing buildings is not an
attractive opportunity for alumni, donor, or foundation support.
So this challenge involves developing planning and financing
mechanisms within our capital projects system to retrofit older
buildings and implement new technologies for architectural and
mechanical systems.
Balancing Study Abroad and Climate Concerns Operation
of buildings (electricity and natural gas) are the two types
of activities with the greatest contribution to our overall ghg
emissions. But surprisingly, it is our strong program for study
abroad which makes the third largest climate impact. In 1989
a strategic decision was made to build a strong program for
overseas study and now international study is a way of life at
Centre. By 2013, about 85 percent of all Centre students study
abroad at least once, putting Centre in the top three of the 3,500
colleges and universities in the country in this regard. “The
keystone of the College’s strategic plan is to broaden and enhance
global citizenship,” says Dr. Clarence Wyatt, special assistant
to the president, chief planning officer and Claude D. Pottinger
Professor of History. “The study abroad program demonstrates
Centre’s commitment to helping our students become globally
aware and globally involved, to prepare them for positions of
leadership in the global community.”
These are remarkably broadening experiences for our
students, but the air travel necessary for study on other continents
releases carbon dioxide at high elevations and has a strong
climate impact. Centre struggles to bring these two valued goals
of international study and environmental responsibility into
coherence. Our response to this conflict has been the development
of the Air Travel Mitigation Fund (ATMF), a mechanism that
we hope brings the broader perspective of global citizenship to
international travel.
The ATMF was established in 2010 as a program through
which students and faculty traveling to remote locations could
make voluntary contributions. The funds are then used for energy
efficiency, energy conservation, and alternative energy projects on
our campus. Centre’s ATMF is vaguely similar to environmental
offset programs that are available commercially through for-profit
organizations (TerraPass, Renewable Choice, Climate Friendly,
etc). Those companies use contributions to support carbon offset
programs such as tree-planting and land-fill gas operations. The
Centre ATMF is an internal program to support energy efficiency,
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require additional staff that can dedicate
Comparison of (a) Total GHG emissions, (b) Emissions projection based on 2% growth, (c) Net
their work to this area. But with a dedicated
Emissions after REC purchases, and (d) Our Goal of 25% Emissions Reduction by 2020.
staff person our efforts will face a new
dilemma. When there is someone whose
“job” is to do the important projects,
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  Toward	
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volunteers sometimes find it difficult to
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Progress and Next Steps Toward
Climate Neutrality
As a small liberal arts undergraduate
institution, Centre enjoys the advantages
of informal communications and relatively
simple decision making processes. But
we also occupy a challenged segment of
the higher education market-place and
thus face both financial limitations and
institutional restrictions.

Figure 6. Progress toward goals and challenges to further progress.

energy conservation and alternative energy projects on our
campus and will operate without administrative costs. In the
past three years, ATMF funds have purchased occupancy sensors
and vending machine sensors that will reduce electricity use and
avoid the emissions associated with burning over 600 tons of
coal. In fall 2013, the Off-Campus Programs committee changed
the previously voluntary program and instituted a mandatory fee
of $25 per trip. This new policy is expected to yield about $6,000
per year beginning in late 2014.
Institutionalizing Efforts The Presidential Advisory Committee was established in fall 2007 as part of Centre’s participation
in ACUPCC. That campus-wide group has brought about
some remarkable changes on our campus. Because the group
includes representatives from finance and facilities management
departments, faculty from science and non-science programs,
enthusiastic students, alumni and community members and
administrative staff, there is sufficient expertise in the full
range of campus operations to guide internal analyses, develop
important programs, and identify effective changes in operations.
The paragraphs above have described some of these programs –
campus garden, recycling campaigns, and participation in state
and national conversations. But each of these new programs
requires continuing support and gradually the enthusiasm and
expertise that were an advantage in the first few years are
becoming over-burdened. To continue making progress will
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Centre’s options for emissions
reductions occur in the context of national
and world-wide political, economic, and technological realities.
We can’t adopt technologies that are not available, comply with
regulations that have not been enacted, or purchase renewably
generated electrical power when the capacity is not available.
Our greatest opportunity to influence the global climate question
is through the lives of our students. Therefore, our primary
responsibility will remain to educate and inspire students to
become future national leaders who will advocate for change, will
invent the scientific and technological opportunities and formulate
the political will to lead this major societal transformation.
We began GHG inventories in 2008 and use that year’s
data as our baseline for emissions reductions timelines. (See
figure 6.) We now have five years of tracking data that shows
the total emissions, and allows comparison to emissions that
might have occurred in a business as usual pattern, the net
emissions after purchase REC’s are considered, and the pattern
of emissions reductions that will be necessary for us to meet our
2020 interim goal. When REC purchases are considered, we are
roughly on target toward our goal. But emissions from natural
gas and electrical power purchases remain our largest obstacle.
Like everyone in our region, our electrical power is produced
primarily from combustion of coal at relatively old power plants
with relatively low efficiency. We will have no control over that
circumstance, so energy conservation and energy efficiency
efforts must be a high priority.
Spring/Summer 2014

With the reality of utility sources and realistic opportunities
for efficiency and conservation, we must turn to the next best
strategy – alternative energy. This will be a long and complicated
process. We are in the middle of a two-year research project to
measure wind velocity at a location adjacent to our campus. The
first few months’ data from that study is encouraging. The average
wind speed at a height of 80 meters ranges from 5.3 to 7.7 m/s.
Final data will provide a basis for a reliable economic analysis
to guide the decision to go forward with the major investment
necessary for wind generated electricity. Solar energy, both
photovoltaic and thermal, is feasible in our region and has a much
smaller entry cost. We have solicited designs from equipment
vendors and installers. Their estimates suggest these investments
are marginally attractive even at our region’s relatively low cost
of electricity, but financial resources have not been available to
pursue these opportunities.
Our biggest challenges will continue to be educating all
of our stakeholder groups about the realities of anthropogenic
climate change, the environmental impacts of personal and
collective choices, and recognition of the guidance a sustainability
perspective can offer for institutional decisions.
As 2014 begins, students are actively pursuing projects
across the campus sustainability spectrum, from tracking campus
food footprints to investigating the potential for green roofs on
campus, from making the campus’s art facilities less energy
intensive to establishing a green revolving fund. As Roush
summarizes, “There is so much that students can and do learn
while at Centre, and there are so many things that occupy the
minds of administrators, faculty, staff, and students, but often
these other issues can be wrapped into the fold of learning, and
if we keep that goal of learning as primary, I think we have done
our job.”

Spring/Summer 2014
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Building a Culture of Sustainability
at the University of Kentucky

By David Shane Tedder
University of Kentucky
Sustainability Coordinator
		
On October 26, 2013, the University Of Kentucky Board
Of Trustees voted to adopt a new set of guiding themes for its
operations and academic mission. Sustainability was prominent;
both as a general theme and in specific references — such as a
greener, more walkable campus that is better connected to and
integrated with the surrounding community, and a strengthening
of an ongoing commitment to sustainable facilities management.
This high-level adoption of sustainability as a guiding theme for
the campus has many roots, with ties to global trends as well as
career-spanning efforts of many inside the University.
Recent milestones also served as building blocks for the
Board’s commitment, including receiving a silver STARS rating
from the Association for the Advancement of Sustainability
in Higher Education (2012), the hiring of a campus-wide
sustainability coordinator (2009), the formation of the President’s
Sustainability Advisory Committee (2008) and the adoption of a
Sustainability Policy Statement (2009). That document includes
this commitment statement:
“The University of Kentucky recognizes that in its
mission to improve the lives of Kentuckians, its greatest challenge in our time is to engage the University
community to create policies and programs that will
simultaneously advance economic vitality, ecological
integrity and social equity, now and into the future. As
such, it calls upon all levels and constituencies of the
University to participate in a continuous and on-going
effort to institute the teaching, research, and practice
of sustainability and to establish an institutional culture of sustainability.”
While these recent milestones have brought new attention to
sustainability initiatives at UK, efforts to promote sustainability
have been underway for more than two decades on our campus, in
the work of the Center for Sustainable Cities, established in 1993.
The CSC is guided by founders and co-directors Ernest Yanarella
(Political Science) and Dick Levine (Architecture), and these two
pioneers have been instrumental stakeholders and contributors to
each of the more recent milestones noted above.
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Examples of the University’s broad and inclusive
commitment to sustainability can be found in almost every corner
of the University and in the work of countless members of the
University Community. Any summary of efforts for an institution
of our size is bound to be incomplete and we apologize to those
whose work and effort embody this spirit but were not included.
The sections below provide summaries and highlights of recent
and current projects from across the campus. In some cases, these
summaries were pulled directly from University websites.

Student Involvement
Our students are active and engaged in almost all of the
sustainability-related efforts on our campus and are often the
catalysts for the initiatives. Several recent highlights are detailed
below.
Student Sustainability Council and the Environmental
Stewardship Fee: Every student at UK pays a mandatory $3
per semester Environmental Stewardship Fee. The fee was
initiated in the fall of 2009 after a referendum on a student
government election showed strong student support for the
concept. The fee generates more than $130,000 annually and the
Student Sustainability Council was formed to solicit and evaluate
proposals from the campus community. Projects and partnerships
funded by the fee include research fellowships, keynote speakers,
expanded outdoor recycling options, the Wildcat Wheels Bicycle
Library, student community-gardens, and campus rain gardens.
http://www.sustainability.uky.edu/SSC.
United Student Against Sweatshops (USAS), UK Chapter:
This group successfully worked with UK President Eli Capilouto
and other campus administrators in lobbying for the University to
join the Worker’s Rights Consortium, an independent labor rights
monitoring organization with a stated purpose of combatting
sweatshops and protecting the rights of workers who make
apparel and other products. USAS has also been the most active
student organization in UK’s recent discussions of privatizing its
food service operations.
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Homegrown Kentucky: What began as a brainstorm for some
kind of community service project in the spring of 2012 became
very real for seven University of Kentucky students and for the
people of Owsley County, Ky. These seven students established a
project redefining community service — empowering the entire
county just 87 miles from Lexington to bolster itself against the
debilitating factors affecting Eastern Kentucky.
The group established a small-scale farm, revitalizing 10
acres of land owned by the school district. By connecting
and networking with various community organizations, they
received donated farm equipment and other means to restore
the previously unused land. http://uknow.uky.edu/content/
homegrown-kentucky-empowers-eastern-ky-community
Political Ecology Working Group: PEWG is an
interdisciplinary group of scholars at the University of Kentucky
that are united by their interests in the theory and practice of
Political Ecology. The group provides a stimulating intellectual
atmosphere for critical thinking on nature, the environment,
societies, economies, and cultures. PEWG serves the academic
community at UK by providing a forum for peer review, holding
public lectures and brown bag events that feature researchers
from the University and around the world, and hosting a political
ecology conference that allows faculty and graduate students an
opportunity to present and discuss their current research. (http://
www.politicalecology.org/)
Solar Car Team: Based in the College of Engineering, this
project has engaged UK Students in designing, building, and
racing solar-powered vehicles since 1999. Through their work
and outreach, the students involved with the Solar Car Team
spread awareness of alternative, renewable energy sources across
the Commonwealth and beyond. More information: http://www.
engr.uky.edu/solarcar.
The Wildcat Wheels Bicycle Library: A student-run operation
providing free bicycle check-outs to the campus community
with more than 125 bicycles available. The foundation of the
program is a recycling effort that rehabilitates bicycles that have
been abandoned on campus but over the past 10 years has grown
to include an on-campus repair shop, DIY fix-it stations across
campus, and educational classes.
Student Organizations: In addition to the efforts highlighted
above there are a wide variety of student organizations active at
the University of Kentucky that provide additional opportunities
to engage in sustainability-related activities. These include
an environmental club, an energy club, multiple social justice
organizations, community and civic engagement, a group focused
on sustainable urban agriculture, and an outdoor recreation group.

Unique Partnerships And Interdisciplinary Work
Greenhouse: The Environment and Sustainability Residential
College in UK’s Living Learning Program. College of Agriculture,
Food and Environment, College of Arts and Sciences, and the UK
Spring/Summer 2014

Living Learning Program. The Environment & Sustainability
Residential College is a living-learning community that engages
students in learning about many aspects of the local environment,
all in the context of sustainability, by bringing together students
and faculty interested in understanding and actively supporting
the development of a healthy environment for all residents.
Students will get to know Lexington from the bottom up to
understand how the environment shapes the human community,
and vice versa.
The Environmental & Sustainability community encourages
students to extend their classroom learning through community
engagement with organizations committed to developing a
sustainable Lexington. (https://greenhouse.uky.edu/aboutgreenhouse)
Systems Thinking for Sustainability: NSF-supported
Interdisciplinary Curriculum Development-Colleges of Business
and Economics, Engineering, Design and Education. This threeyear project, initiated in the spring of 2012, offers UK students a
unique opportunity to develop projects as members of collaborative
teams with colleagues from the Gatton College of Business and
Economics and colleges of Engineering, Design, and Education.
Together, these dynamic and interactive teams will tackle
challenges involving complex systems where economic, social,
and technical factors interact, ultimately producing innovative
solutions at a variety of scales. Team-taught by faculty from the
four colleges, STFS will be an essential preparation to the student’s
senior capstone projects and other research-based inquiry. http://
uknow.uky.edu/content/nsf-selects-interdisciplinary-uk-courseencourage-systems-thinking-sustainability
Houseboats to Energy Efficient Residences (HBEER) –
College of Design and the Center for Applied Energy Researh.
The multi-year project, initiated in the fall of 2009, directly
responds to the impact the economic downturn has had on the
houseboat manufacturing industry in the Commonwealth. More
than 50 students and faculty at the UK School of Architecture
were responsible for researching and developing initial models
of energy-efficient, affordable housing that could be produced by
the region’s houseboat manufacturers.
With the implementation of the HBEER project, the college
has helped create green jobs and bring back to work some of
the 575 skilled workers and 1,000 related jobs that were lost
in the houseboat manufacturing and marine industries due to
the economy. (http://uknow.uky.edu/content/harlan-paducah-ukdesign-helps-improve-ky-communities)

Curriculum
In 2009, the University assembled a Sustainability Scholarly
Learning Community to develop recommendations for how
sustainability could be better integrated with the curriculum.
The group delivered its recommendations following a year of
discussion.
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Much has been accomplished toward these recommendations
in the past four years, though much still remains to be done.
In the fall of 2011, following a seven-year effort, the University
fully adopted its reformed general education requirements under
the banner of UK CORE. Principles of sustainability were woven
throughout the curriculum templates for required courses and are
most clearly articulated in the template for courses which meet
the Global Dynamics requirement.Students seeking sustainability
in the curriculum also have a growing number of degree programs
to choose from at the University of Kentucky. The College of
Agriculture, Food and Environment offers two interdisciplinary
undergraduate degrees with strong emphasis on sustainability:
BS in Natural Resources and Environmental Sciences and a BS
in Sustainable Agriculture.
Natural Resources and Environmental Science is an
interdisciplinary program and the only environmental science
degree at the University of Kentucky. NRES is designed to
provide students with the knowledge, skills, and field experiences
necessary for a career in environmental science, natural resource
management, and related fields or for further graduate work and
training. The curriculum is intended to provide exposure to a
broad array of key disciplines which underpin environmental
and natural resource policy, management and research. Students
then select from among offerings that allow them to focus
their interests on particular skills and environmental systems.
In addition, there is an emphasis on experiential learning
through a three-week summer camp, off-campus internships and
independent research projects. (http://nres.ca.uky.edu)
The Sustainable Agriculture degree is a college-wide,
interdepartmental program for students interested in a sustainable
approach to agricultural production systems. Through UK’s SAG
Undergraduate Degree Program, students can obtain a Bachelor
of Science in Sustainable Agriculture within the Individualized
Programs track. Students in other majors can obtain a Minor
in Sustainable Agriculture. UK’s SAG program is hands-on,
featuring field-based coursework and an apprenticeship at the
University of Kentucky Organic Farming Research and Education
Unit, the home to our 150-member UK Community Supported
Agriculture (CSA) program. (http://sustainableag.ca.uky.edu/)
The College of Arts and Sciences also launched a bachelor of
arts degree program in Environment and Sustainability Studies in
the fall of 2013 and unveiled a new certificate program in Peace
Studies in 2013.
Environment and Sustainability Studies. Students in the
ENS program will obtain the fundamental knowledge required
to understand the relationships that exist between the global
economy, societal problems and needs, and the natural world.
The program will develop the critical thinking, communication,
and independent study skills necessary for students to pursue
lifestyles and careers that are ecologically viable, socially
desirable, and economically feasible. ENS students will be
uniquely prepared to participate in the rapidly expanding “Green
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Economy” (see Careers). The ENS Program will be an important
component of the College of Arts & Sciences goal of being
defined by the characteristics: innovative preparation for life and
career, multidisciplinary scholarly research, connectivity with the
world, and substantive community involvement (Envision 2020,
Fall 2010). (https://ens.as.uky.edu/)
Peace Studies benefits students by enhancing their
understanding of personal, social, political, cultural and economic
issues that reduce or promote prospects for peace. They should
gain skills in the analysis of social problems and be introduced to
an array of skills in communication, advocacy, conflict resolution,
and collaboration that empowers them to become focused actors
in promoting a more harmonious and sustainable world. A Peace
Program must be able to answer the student’s question, “What
can I do to foster peace?” as an active citizen or leader or in my
chosen vocation. (http://peacestudies.as.uky.edu/)

Research and Scholarship
A strong focus on sustainability is also evident in the
research and scholarship efforts of the faculty, staff, and students
of the University of Kentucky. The office of the Vice President
for Research coordinates and supports many of these efforts
through organizations such as the Tracy Farmer Institute for
Sustainability and the Environment and the Center for Applied
Energy Research.
The Tracy Farmer Institute for Sustainability and the
Environment is a cross-college entity whose goal is to facilitate
interdisciplinary efforts of faculty on campus to create
transformative, new approaches to various environmental and
sustainability issues that relate to today’s grand challenge:
providing the food, energy, and water necessary to support an
expanding global population in a sustainable manner in the
face of a changing climate. TFISE currently supports nine
topical working groups (composed primarily of faculty, postdocs,
and students) that create and support research, instruction,
scholarship, and outreach activities on climate change, food
systems, geospatial technologies, human and environmental
health, invasive species, nanoscience, renewable energy, social
and economic needs, and water systems. The TFISE also
maintains related faculty, course, and major databases, sponsors
an annual research showcase, and supports independent student
research through small funding opportunities (http://tfise.uky.
edu/).
The University of Kentucky Center for Applied Energy
(CAER) investigates energy technologies to improve the
environment. Researchers contribute to technically-sound policies
related to fossil and renewable energy. CAER is one of UK’s
multidisciplinary research centers. CAER, a non-academic unit
staffed by professional scientists and engineers, has extensive
interactions with faculty members and students, and provides
analytical services for outside organizations. CAER adds to the
teaching and instruction arm of UK by educating students from
pre-college to postgraduate levels and being involved in labor
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force development for the Commonwealth. (http://www.caer.uky.
edu)
Most recently CAER partnered with Duke Energy on a
project to demonstrate an algae-based carbon capture system
for flue gases from traditional power production facilities. The
project is also exploring possible uses, including biofuels, for the
algae produced by the systems. (http://uknow.uky.edu/content/
using-algae-lock-away-greenhouse-gas)
The Institute for Sustainable Manufacturing. The mission
of the ISM is to actively pursue academic research (basic
and applied) with the goal of producing new and innovative
manufacturing technologies at product, process and systems
levels, developing and implementing formal and professional
development educational programs in sustainable manufacturing,
and engaging in technology transfer/deployment and industry
outreach for effective dissemination of the new knowledge
generated. (http://www.ism.uky.edu/)

Operations
Expanded Recycling Services. The University began its
recycling in early 1990 and has steadily grown the program.
However, in the past year the University’s Recycling program, a
component of the Campus Physical Plant, has been aggressively
rebranding and expanding its efforts under the banner of “Recycle
Blue”, a nod both to our school colors and to the color of
our recycling bins. Key elements of the expansion include
implementing “single-stream” recycling in most campus locations,
clearly branding the program with signage and standardized
containers, partnering with custodial services to bring efficiencies
to the collection system, working with UK Healthcare to identify
new waste streams that can be diverted, and continuing to expand
the University’s outdoor recycling efforts.

strategies for decades and continues to develop new approaches
to energy saving including a recent $25 million project to upgrade
and retrofit equipment in 61 campus buildings, the development
of a web-based real-time energy dashboard for the campus (http://
www.empowered.uky.edu) and the hiring of an energy engineer
charged with maximizing savings with a building-by-building
approach.
Bike and Pedestrian Improvements. The University is also
making strong progress in promoting a more pedestrian- and
bicycle-friendly campus. This will reduce the air quality impacts
and greenhouse gas emissions associated with student and
employee travel and promote healthier, more active lifestyles
for our campus community. In the past 3 years the University
has increased the campus bicycle network by 65% with more
than 3 miles of new facilities. The recent updates to the Campus
Master Plan place a strong emphasis on enhancing the pedestrian
experience by reducing vehicular traffic in the campus core and
providing landscaped pedestrian corridors connecting campus
destinations.
To learn more about the University of Kentucky’s
sustainability efforts please contact Shane Tedder at shane.
tedder@uky.edu. Shane is the Sustainability Coordinator for
the University of Kentucky. He is a native of Taylor County
and has degrees in Anthropology (BA) and Forestry (MS) from
the University of Kentucky. He has served as the Sustainability
Coordinator since 2009.

High Performance Buildings. The University of Kentucky
uses the US Green Building Council’s LEED program as a guide
for high performance building standards and goes above and
beyond state requirements by making LEED Silver the target for
all new construction projects regardless of the source of capital
funding or size of the project budget. As of January of 2014, there
are seven LEED-certified buildings on campus and an additional
eleven are either under construction or in design.
Energy Conservation and Efficiency. The University of
Kentucky has a long-standing commitment to energy efficiency
and conservation and our efforts in these areas have significant
environmental and economic benefits. The biggest savings come
from the centralized energy management of campus buildings
by control centers that are staffed around the clock seven days
a week. This effort uses a variety of strategies to conserve
energy and saves UK more than $3 million a year in electricity
costs. These «negawatts” (avoided electricity use) reduced
the greenhouse gas emissions of the University by 54,007
metric tons of CO2 equivalent in 2013, a 10% reduction of our
carbon footprint. UK has been honing these energy management
Spring/Summer 2014
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Berea College
Sustainability:
A Mission

By Joan Pauly
Sustainability Coordinator
Berea College
Berea College History
Berea College was founded in 1855 by abolitionist John
G. Fee as the first interracial and coeducational college in the
South. Berea charges no tuition and admits only academically
promising students, primarily from Appalachia, who have limited
economic resources. Berea is considered a work college, offering
an innovative concept in higher education that purposefully
integrates a college education with valuable work experience
and service to others. All Berea students participate in a labor
program to offset tuition costs.

Sustainability As Mission
The commitment to sustainability is integrated into the
mission at Berea College and stems from one of its eight “Great
Commitments,” which is “to encourage in all members of the
community a way of life characterized by plain living, pride in
labor well done, zest for learning, high personal standards, and
concern for the welfare of others.”
For Berea College, sustainability refers to the capacity
of individuals, communities, and societies to coexist in a
manner that maintains social justice, environmental integrity, and
economic well-being today and for future generations.
Our three-pronged motto of “Learning, Labor, and Service”
is the most succinct expression of its institutional mission as well
as the campus community. Sustainability is integrated throughout
these three main components of Berea’s campus culture, whether
in the student Labor Program, Residential Life or Student-led
service efforts.1
Academics
Berea has a long history of sustainability initiatives with
notable academic milestones. In 1997, the Agriculture and
Natural Resources Department decided to refocus its program on
sustainable and, as appropriate, organic farming with small and
family farms as a special focus. The interdisciplinary Sustainability
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and Environmental Studies (SENS) program was established
in 1998, integrating five departments to offer independent
majors and minors in SENS. SENS is an interdisciplinary
academic program centered on ecological design – the purposeful
integration of human actions with the structures and functions of
the natural world. The goal of SENS is to help its students acquire
the knowledge and practical skills necessary to prosper in a world
that faces unprecedented threats to environmental and economic
well-being, while contributing to the development of resilient
communities and a sustainable society. In 1999, Berea hired
a SENS program director and an endowed chair in ecological
design to lead academic studies in the SENS minor. The faculty
provides expertise and leadership for teaching concepts of
sustainability and for campus-wide progress toward sustainable
practices.2
Learning Through Service - HEAL
Formed in 2000, The Center for Excellence in Learning
Through Service (CELTS) educates students for leadership in
service and social justice through promotion and coordination of
academic service-learning and student-led community service.
Healing Communities by Healing the Planet (HEAL) is a
student-led sustainable community development organization
under CELTS. Their stated goals are “to work towards creating
a shared learning experience by encouraging campus and
community members to play a vital role in sharing values and
implementing practices regarding preservation and restoration of
our environment. By building more sustainable food, energy and
economic systems, we hope to reduce dependency on practices
that are a heavy burden on the environment and society, which in
turn creates self-sufficient communities. In part, we accomplish
this by partnering with community members and organizations
that work towards similar goals.” 3
Dining Services. A Willing Partner in Sustainability
Berea College Dining is an integral partner in the
environmental mission of Berea College. Sustainable practices
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include sourcing locally grown and processed items and
incorporating local products into seasonal menus. Food is sourced
from the Berea College Livestock Farm and Gardens and other
local farms as much as possible. Meat sourced from the Berea
College Farm is pasture-raised and Animal Welfare Approved.
Berea College Garden produce is certified organic. The kitchen
uses the LeanPath ValuWaste food waste tracking system to
minimize pre-consumer food waste, and since implementing the
program in 2012, pre-consumer food waste has been reduced by
33%, or 3,000 pounds per month. Trayless dining was adopted
to conserve water and energy and reduce chemical use and food
waste, and Meatless Mondays, along with vegan and vegetarian
options served daily, are standard practice. To reduce plastic and
promote the use of refillable containers, our Crossroads Café has
eliminated sales of bottled water. Compost is collected and used
by Berea College organic farm, and proper recycling protocol is
practiced on a daily basis. Dining Services is a Kentucky Proud
member restaurant and a buy-local initiative of the Kentucky
Department of Agriculture.
The Berea College Farm Store opened the end of 2013 and
stocks a variety of seasonal items, as well as Berea College Farm
livestock. The Farm Store is conveniently located on campus
and purchases help support sustainable agriculture education for
students.4
Facilities
Berea has long been an advocate of sustainable buildings
with a string of firsts for Kentucky.
As the Administrative Committee discussed the need for new
apartments to house our expanded single parents program, Berea
decided to build a state-of-the-art model of sustainability, the
Ecovillage.5
The Ecovillage is comprised of 50 individual apartments and
provides sustainable housing for student families of various sizes.
With complimentary educational, environmental, and social
goals, the Ecovillage is an ecologically-sustainable residential
and learning complex with an onsite Child Development
Laboratory and child care program available to Ecovillage
residents. Although families come to the Ecovillage at different
stages of environmental and community awareness, all residents
participate in recycling and monitoring of energy, water, and
waste use with the goal of 75 percent savings.6
Also located within the Ecovillage sits the SENS House
Complex which includes an ecologically-designed residence
(SENS House), an aquaponics facility, the Natural Building
Shelter, edible landscapes, and a permaculture food forest. The
nine students in the SENS labor program operate and maintain
these facilities and play a key role in their use for teaching and
outreach.7
The completed Lincoln Hall renovation in 2005 gave Berea
College and Kentucky its first LEED Silver-certified building.
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This project reused much of the original materials, installed
“slate” on its roof made from recycled milk bottles, installed
motion sensors to minimize the amount of electricity for lighting,
and incorporated state-of-the-art monitoring systems for air
quality, lighting, and physical comfort.8
In 2010, the Historic Boone Tavern became the first hotel
to be awarded LEED Gold certification for Kentucky and the
Appalachian region. The Boone Tavern Hotel and Restaurant,
still owned and operated by Berea College, was built in 1909 as a
campus guest house. It is officially designated a historic property.
After nearly 100 years of operation, the hotel underwent an $11.3
million full-scale renovation in 2008-2009 to make significant
upgrades to the building’s infrastructure, improve efficiency,
lower operating costs, and to add modern technologies and other
features for improved guest service and comfort. The overarching
principle for the renovation was to maintain Boone Tavern’s
historic character while creating a “green” hotel for the 21st
century, and to do so in the most environmentally responsible
way.9
Berea’s newest addition to a series of firsts is the Deep Green
Residence Hall that just received LEED Platinum Certification,
scored one of the highest LEED points for a residence hall of its
size in the world, and is designed to meet Petal Recognition under
the Living Building Challenge by the International Living Future
Institute.
Oriented along an east-west axis to maximize sunlight into
its interior and allow 114 photovoltaic panels to soak up as
much direct sunlight as possible, Deep Green utilizes solar panel
arrays, a geothermal heat pump system, high-efficiency windows,
Energy Star rated appliances and low-flow plumbing fixtures.
These energy-saving features earn all 19 points offered by the
LEED Optimized Energy Performance Credits and result in 35%
less energy usage than typical residence halls of the same size and
savings of 55% in annual energy costs.
Energy usage intensity (EUI) is most often expressed
in terms of annual energy used per square foot of building.
Residence halls across the country, on average, measure an EUI
of 90. Deep Green is designed to achieve an EUI of 32.
Energy reduction is only a part of what makes this building a
distinctive shade of deep green. Berea’s sustainability commitment
stretches far beyond just managing energy efficiency and reducing
its carbon footprint. All wood in Deep Green, including 267
pieces of furniture made by Berea’s Student Crafts program, was
harvested by mule teams in the 8,000 acre Berea College forest,
a Forestry Stewardship Council certified forest. This harvesting
method avoided the pollution of heavy machinery and longdistance transportation.
The avoidance of harsh “red list” construction materials
(including PVC), defined in the Living Building Challenge, helps
ensure the health of those working and living in the building.
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Student involvement in this project contributed to meeting
the LBC’s certification for connectivity to the region and its
surrounding. Students constructed the iconic ceramic sundial in
a quilt pattern popular in the region, conducted an archeological
dig at the construction site, crafted furniture for rooms and
common spaces and created artwork featured in the building’s
common areas. The genesis of this building began three years
ago when Berea recognized the need for more student housing
to enhance residential life and exemplify the college’s mission
to sustainability, or “plain living” as stated in the college’s Great
Commitments.
Deep Green Highlights Include:
•

A 50 Kilowatt solar panel array installed on the south
roof line produces 15% of the building’s annual
energy usage.

•

The buildings closed-loop geothermal system circulates earth-tempered water through 50 wells drilled
375 feet deep into the earth and throughout the building for heating and cooling needs.

•

Increased insulation, a heat-reflective roof and highefficiency windows help retain cool air during summer and heat during winter.

•

Operable windows and ceiling fans in all occupied
spaces allow the building to ventilate naturally when
conditions are right.

•

The use of natural day-lighting, Energy Star rated
appliances, high-efficiency lighting and energy management controls are used throughout the building to
further reduce electrical demand.

•

Rain gardens with native vegetation and permeable
pavements provide storm water protection.

•

A building dashboard tracks energy consumption and
makes occupants and visitors aware of the building’s
ecological footprint.

•

100% recycled brick covers the building’s exterior
and helps create a high-efficiency envelope.

•

These components result in savings of 55% in annual
energy costs and earn all 19 points offered by the
LEED Optimized Energy Performance Credits.10

Focus and Measure
Berea College participates in two important framework and
measurement reporting systems. The Sustainability Tracking,
Assessment & Rating System™ (STARS) is a transparent,
self-reporting framework for colleges and universities to track
their sustainability performance across five broad category areas
including academics, engagement, operations, planning and
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administration, and innovation. Berea College is a signatory
of the American College and University Presidents’ Climate
Commitment (ACUPCC) which pledges to create and implement
a climate action plan to reduce campus Green House Gas (GHG)
emissions. A comprehensive inventory of GHG emissions is
required every three years, with updates each year.
A major accomplishment to reduce GHG was realized
in 2006 during the year-long removal of the College’s coalfired steam heating system and construction of a new, energy
efficient heating and cooling Central Plan to cut costs and fuel
consumption by 50%.11
Kentucky’s First Carbon Neutral Basketball Game
In an effort to engage and educate all students, faculty, staff,
and the community at large, we are planning the first Carbon
Neutral Basketball Game for the state of Kentucky when our men
and women Mountaineers play Alice Lloyd February 18, 2014.
We have developed an event calculator to measure the carbon
footprint of the event, and we will offset these emissions with a
student tree planting on campus. The footprint includes energy
use of the facility during the games as well round trip travel for
the Alice Lloyd team. The calculator will then provide us with
the number of trees needed to offset these emissions for a one
year planting. This stand of trees will not only offset this year’s
game, but for the life of the tree which is anticipated for the next
40 years. Half time sustainability events will provide fans with
sustainable tips and tricks in fun and entertaining ways.
A Community
The story of sustainability at Berea College is one of
creativity and commitment, grassroots organizing and institutional
innovation; it is the story of dedicated students, faculty, staff, and
administration—literally, the entire campus community.

Over the course of her career, Joan has lead numerous teams
in organizational development, strategic planning and branding
for non-profit and for-profit organizations. Since 2006 she has
focused exclusively in sustainability working with a wide range
of stakeholders primarily from the built environment. Prior to her
role as Sustainability Coordinator at Berea College, Joan served
as Executive Director for the Kentucky Chapter of the U.S. Green
Building Council and Charrette Communications Consultant to
the New Urbanist Land Planning firm PlaceMakers, LLC.
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NKU Campus. Circa 1972

Sustainability Transforms
Campus from Grey to Green

Most people – especially those who visited campus over
a decade ago - didn’t think of Northern Kentucky University
(NKU) as “green.” The youngest of the eight public Kentucky
senior four-year universities, the university was founded in 1968
during the architectural era of modernism, with its predilection
for streamlined, efficiently organized buildings. To provide
classrooms for an ever-burgeoning enrollment, new buildings
opened at a rate of nearly one per year during the 1970’s.
To increase square footage, the focus was on stretching the
construction dollar, with concrete the material of choice and
only minimal investments in landscaping and site improvements.
The master plan called for a compact campus to maximize
view corridors and to ensure a pedestrianfriendly campus. With all those concrete
buildings surrounded by surface parking lots
– even today, NKU is primarily a commuter
campus - people across the region thought of
NKU as “grey,” not “green.”

By Jane C. Goode
Campus Planning Coordinator
Northern Kentucky University
also was informed by a strong intent to control maintenance costs.
The early installation of a central chilled water and steam plant to
serve all core-campus buildings, and the subsequent investments
in growth of that capacity, has conserved critical operational costs
and has resulted in a per foot operating cost of $2.32, one of the
lowest in the state. For years, HVAC engineers reviewed class
schedules each semester to reduce heating and cooling in vacant
classrooms and save energy – and operational dollars. Before
many universities placed a priority on sustainability, NKU was
focused on conservation of all resources, including energy and
water. Conservation, and indeed sustainability, is in NKU’s DNA.

A Bit of History
Due to persistently lean operating
budgets, conservation and the careful
use of resources have been an integral
part of the University’s mindset from its
earliest days. This attitude of careful use of
resources informs NKU’s approach towards
sustainability today.
The NKU “do-more-with-less” attitude
is especially true in the department of
Facilities Management. The decision to build
in concrete did reflect the style of the day but
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NKU believes that sustainability is the responsibility of every
member of the NKU campus community. Facilities Management
has been responsible for organizing several annual green events
including RecycleMania, Campus sustainability Day and Earth
Day celebrations and has collaborated with others across campus
on other “green” events and initiatives, such as The Big Green
Climb (NKU Wellness), green take-away boxes (University
Dining) and eScrap events (NKU IT).

Energy and Water Conservation
In 1996, NKU performed a $415,000 lighting retrofit,
replacing T12 lamps and ballasts with more energy efficient T8
lamps and ballasts across campus. The result was a significant
reduction in energy consumption as well as monies spent for
purchased electricity.
In 2004, NKU entered into an Energy Savings Performance
Contract (ESPC) agreement with Siemens Buildings Technologies,
Inc. to reduce NKU’s energy usage and expenses in a technically
and financially viable manner. The 12-year performance-based
contract examined a wide variety of energy use areas and focused
on three categories: lighting, HVAC and water. Some of the
energy saving strategies included:
Lighting
•

Installation of occupancy sensors in all restrooms as
well as some lobbies and corridors.

•

Replacement of high cost lighting in two gymnasiums
and several lobbies with more energy efficient lighting fixtures.

HVAC
•

Improvements to chillers, boilers, steam traps, pumps,
VAV controls and air handling units.

•

Installation of variable controls for supply fans and
other HVAC equipment.

Water
•

Retrofitting of existing restrooms with low flow toilets and urinals as well as sink aerators.

•

Installation of some dual flush toilets.

Initially, the first $4.5 million ESPC was projected to save
$600,000 per annum for an 11.7 year payback. To date, the per
annum payback has been closer to $700,000 and the payback
period is predicted to be less than 10 years. The energy savings
for lighting and HVAC were 5% higher than anticipated.
Incredibly, the water savings was 45% higher than projected.
These improvements set the standard for future new construction
and renovation projects. This first ESPC was so successful that
NKU is now considering a second one.
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Recent Sustainable Initiatives
In December 2007, NKU demonstrated its commitment to
conservation of resources and sustainability by being the first
of the eight public Kentucky senior four-year universities to
sign the American College and University Presidents’ Climate
Commitment (ACUPCC). As a signatory, NKU has been required
to submit progress reports, greenhouse gas inventories and a
climate action plan which established a goal for the campus to be
climate neutral by 2050. As a result of these commitments, NKU
examined campus operations and activities and made changes
to lessen the campus carbon footprint and support its progress
towards the goal of climate neutrality. Some of those changes are
as follows:
Commuting
As mentioned earlier, most NKU students commute to
campus, often alone in a gas-powered car. Campus commuting
represents approximately 44% of NKU’s carbon footprint. In
an effort to reduce this number, a new residence hall opening in
August will increase the University’s on-campus housing to just
over 18% of full-time undergraduate students.
Every few years, NKU administers a commuting survey to
assess campus commuting behaviors and attitudes. Survey results
inform refinement of commuting programs designed to reduce
commuting’s share of the campus carbon footprint.
One such program is U-PASS, a collaborative effort with the
Transit Authority of Northern Kentucky (TANK). U-PASS allows
any person with a valid NKU All-Card to ride any TANK bus for
free. Campus community members are encouraged to lessen their
carbon footprint while saving money as well as wear and tear on
personal vehicles. From July of 2007 through December 2013,
the NKU U-PASS program has avoided adding over 4,550 metric
tons of CO2 equivalent to the Northern Kentucky atmosphere.
Water Conservation
NKU also collaborates with Sanitation District 1 (SD1)
in many ways. Recent improvements range from storm water
detention to rain gardens and green roofs. SD1 also generously
funds an Environmental Science course called Protecting Water
Resources (ENV 220/220K). A degree in Environmental Science
is designed for students wishing to join the ranks of environmental
professionals.
LED Lighting
Like others in the building industry, the University has
closely monitored the development of LED lighting. To test
campus reaction to LED lighting, the University installed new,
donated LED light fixtures and lamps in a major interior corridor,
with very positive results. Another LED conversion project of
note was the 2012 lighting replacement in the University Drive
Garage, resulting in a 50% reduction in electrical consumption.
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Green Building
In 2009, the Commonwealth of Kentucky
adopted Administrative Regulations for
High Performance Building Standards; these
standards informed NKU’s green building
policy which was adopted in the same year.
The specific LEED standard applied to a
project is related to the size of the budget
for that project. Some of the University’s
more recent building and renovation projects
informed by these standards include:
•

Griffin Hall, home of the College of
Informatics, was designed to LEED
Silver standards and is the first NKU
building to receive that award. The
project has many “green” features,
including a green roof.

•

NKU has renovated its Central
Plaza over the last few years. This
project, which significantly reduced
the square footage of impermeable
surfaces, includes a large green
roof.

•

Northern Terrace, scheduled to open
in August 2014, is NKU’s newest
residence hall project. Renovation
of an existing building for a different purpose is often considered
a sustainable strategy. A 45-year
old former senior living center,
Northern Terrace is the second
senior citizens facility which the
University has converted to student
housing; the 434-bed Callahan Hall
Residence Hall opened in 2008.

•

NKU’s Campus Recreation Center,
currently in the final design phase, is being designed
to LEED Silver standards. Many sustainable options
are included in the project. One of the more interesting
is the use of geo-thermal energy to heat the pool water
and a portion of the building.

Recycling
NKU has an extremely active and highly visible recycling
program, but that was not always true. Ten years ago, there
was very little recycling on campus. Students from ECOS
(Environmentally Concerned Organization of Students) lobbied
the administration to create a recycling program. When response
was slow, students circulated a petition in support of recycling
and secured 2,400 signatures. In short order, a recycling program
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was established. Recycling containers are now located in elevator
lobbies, copy stations as well as individual offices and cubicles.
This year, NKU purchased its first pair of BigBelly Solar trash
receptacles for use on the Central Plaza.
The recycling program’s five staff members regularly
spend 90% of their time recycling high-grade paper, corrugated
cardboard, magazines, books, newspapers, telephone books,
assorted office paper, aluminum and steel cans, plastic and glass
bottles, batteries of a variety of sizes and styles, cellphones,
light bulbs, tires and oil from campus vehicles, ink cartridges,
carpet, and broken or obsolete computers as well as other eScrap
items. On a case-by-case basis, NKU also recycles metals from
broken furniture and demolition materials resulting from building
renovation projects.
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an in-person office supplies and small equipment Swap Event.
Departments are encouraged to organize storage areas and bring
all lightly used and unneeded supplies to a central location. Open
only to University offices and entities, each Swap Event results in
reassignment of between 600 and 1,000 pounds of office supplies.
This program has all the reuse benefits of the Supply Closet plus
the “leftovers” are transferred to a free-cycling program to benefit
NKU students.
Take It or Leave It

Newest Sustainable Initiatives - Reuse
Recently, NKU realized that reuse can be even more
beneficial to the environment than recycling. The process of
reusing an item does not require energy to transform that item
into something new. NKU’s newest “green” programs are based
on this fact.

The free-cycling or reuse program that targets NKU students
is Take It or Leave It (TILI). Sponsored by Facilities Management,
the program is staffed by members of Alpha Pi Omega, a co-ed
philanthropic fraternity. These dedicated students make available
school supplies and other items of interest to fellow students
by hosting tables of reuse items in gathering areas, such as the
Student Union and residential dining areas. The students transport
TILI items to these sites in a small electric vehicle called a GEM.
The program reinforces the message that sustainability is the
responsibility of all campus community members.

NKU actually has a long history of reuse. The
University has operated a Surplus program for many
years. Unused and unneeded furniture and equipment,
including computers and their peripherals, are stored
in a central location. Departments needing furniture
and equipment for University use are encouraged
to consider items in Surplus before purchasing new
items. Surplus items are available free of charge
to University departments. Every few months,
unclaimed Surplus items are offered for sale or
auction to the general public.
Some of the more recent NKU reuse programs
include:
Supply Closet
Inspired by the Surplus program and Craigslist
online, several executive administrative assistants
established a university-wide online Supply Closet
for lightly used and/or unneeded office supplies.
Offices with these office supplies are encouraged
to list them on the Supply Closet. Offices requiring
supplies review the Supply Closet before ordering
new supplies. All listed items are available free of
charge to University organizations. This program
reduces office expenditures and storage problems
while lessening the quantity of material NKU sends
to landfill.
Swap Events
Although Supply Closet has been a great
success, some offices have been reluctant to list
items online. Twice a year, the University hosts
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In Summary
NKU’s unique history predisposes it in favor of conservation
and sustainability. Continually challenged by limited resources,
NKU has learned “to do a lot with a little” in all its programs,
both academic and otherwise. Sustainability is no exception.
NKU has encouraged all members of the campus
community to make smart choices and work together to lower
the campus footprint. Facilities Management has taken the lead
in some “green” programs, events and initiatives. More often,
it has collaborated with other campus departments, offices and
individuals, including students. The recent reuse programs are
excellent examples of that type of collaboration.
In the six years since NKU signed the ACUPCC, much has
changed. Sustainable choices are encouraged and, in many cases,
expected. Often, those choices are just assumed to be the “right
thing to do.” NKU may have started out “Grey”, but it is now
quite “Green.”
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Transylvania pioneering
a path to sustainability

By John Friedlein
Editorial Assistant
Transylvania University
Junior Luke Gnadinger and other Transylvania University
students took one for the team last fall.
Looking to draw attention to how we can lessen our impact on
the environment, they camped out for a week in October, usually
one of the most pleasant months here in Lexington, Ky. But it
rained and the temperature sank into the 30s. Unfortunately, the
grooviness of Gnadinger’s tent from the 1970s proved no match
for the elements; it leaked, despite the duct tape.
People would stop by this mini tent city pitched in the circle
outside the residence halls, and they’d ask questions like: “Are
you guys absolutely insane?”

“Liberal arts is a perfect environment for fostering discussion
and thinking about sustainability,” said Angela Poe, sustainability
director. Transylvania has not only been thinking about that value
but also acting, whether it be saving energy (and a lot of money)
during winter shutdown or planting a rain garden.
The Univeristy created Poe’s position in 2009 with money
from the national Jessie Ball duPont Fund, which initiated
most campus sustainability efforts. For example, it paid for
an investment-grade audit by Pepco Energy Services detailing
conservation measures that will save $200,000 a year, or a total
of $2.8 million.
To help put these and other sustainability measures in action,
President R. Owen Williams launched a President’s Council
on Sustainability made up of students, faculty, and staff during
the 2010-11 school year. This group, with the input of hundreds
of members of the Transylvania community, created a guiding
document called Framework for Sustainability.
For its efforts, Transylvania earned a Sustainability Tracking,
Assessment and Rating System (STARS) Bronze rating in 2013.
“Attaining a Bronze rating with our first STARS submission
is a huge achievement,” Poe said. The Association for the
Advancement of Sustainability in Higher Education administers
the rating.

That was OK, because it meant the students had gotten
others to think about their day-to-day behaviors. An extreme
example had proven effective. “The idea was to cut out as much
as possible,” Gnadinger said. Several students were inspired to
reduce their impact. Even if they didn’t join the campout, many
pledged to support the effort in some other way – through actions
like shorter showers, lower set points for the heat in their rooms,
or less time online.
Attending a liberal arts school helps spark such dedication
to sustainability. Students learn to question everything, and they
discover how their actions impact the interconnected world
around them—from ecosystems to human cultures. And they
learn to see sustainability issues across academic disciplines:
What they learn in French class, for instance, might complement
what they’ve read in a biology textbook.
Spring/Summer 2014

STARS and the Univeristy’s Framework recognize the three
pillars of sustainability: environment, economy, and society. “At
Transylvania University, sustainability refers to the capacity
of society to meet its needs without degrading the interrelated
environmental, social, and economic systems on which future
generations of all species will rely,” according to the Framework
document.
Along those lines, Poe said: “Sustainability is about
understanding how complex systems interact with each other,
which is a really important skill for our students to take into their
lives after college. You cannot think about sustainability critically
without thinking about the systems that are coming into play.
If somebody’s telling you there’s some simple black-and-white
solution to a sustainability related issue, they’re lying to you—
or, at least, grossly oversimplifying. It is not a black-and-white
world; it is gray.”
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Specific aspects of sustainability highlighted in the
Framework include: culture, curriculum, buildings, land, food,
administration, and community engagement.

Culture
Students say that just in the past few years they’ve seen a
growing enthusiasm for sustainability at Transylvania. Perhaps
this is nowhere more striking than how the bike program has
become so interwoven into different aspects of campus life.
Junior Stevie Morrison has been a key player in getting
that effort rolling. The art major manages the campus bike shop,
organizes rides, and has assimilated cycling into her sculpture,
graphic design, and videography. “I incorporate bike stuff into
everything I do,” she said. “Biking is healthy for us. It’s also
better for the environment. I almost never use my car anymore.”

that I had never been in before,” she said. “It has changed the way
that I think.”
While cycling changed the way Morrison thinks, it likely
has led others to wonder what the heck senior Browning Smith
is thinking. Smith, you see, rides his bike three miles to campus
pretty much no matter what—even during polar vortices like the
one that had him wearing not only a facemask but also goggles.
He keeps warm, though, he says.
It’s Smith’s job to tout the year-old Transy Environmental
Action League (TEAL). As with Morrison and Transy Bikes!,
Smith is all about making connections through his group. He
knows that college students who cooperate can achieve more than
individuals. Along these lines, Smith is working to build a large
communications network—through dialog with the Kentucky
Student Environmental Coalition, for instance.
As a first-year student, he didn’t meet a lot of people on
campus who were interested in environmental issues. That didn’t
stop him; he worked on his own project, planting trees on his land
back home in Russellville. Many students don’t have that option.
Thanks to Smith and other TEAL leaders, though, they now have
plenty of other opportunities to take action. A lot of recent signups to TEAL are first-year students, Smith said, so the group’s
future looks encouraging. The many TEAL activities include
sending a contingent to I Love Mountains Day in Frankfort and
making valentines for the observance, which is a protest against
mountain-top removal coal mining.

With Morrison’s help and Student Government Association
funding, Transylvania built a bike shelter and moved the shop
from a closet to a converted conference room in the Campus
Center. While repairs at the shop are free, there’s a catch - you
have to help Morrison or one of the other shop mechanics fix your
bike when you bring it in.
The campus also offers a free bike loan program and recently
installed a fix-it station that is accessible 24-hours a day.
Other programs, such as The Big Green Get-Around, which
encourages green ways to get from place to place (think stairs,
not elevators) incorporate biking too. These, of course, are ways
to reduce carbon emissions in transportation.
Cycling also is an example of how something can be
sustainable in more than one way. Fostering personal and
environmental health are obvious benefits. But there are others.
Morrison learned those this past fall when she led a bike trip
to a sustainability conference in Nashville, Tenn. Being in charge
of that outing taught her leadership skills, so while promoting
alternate transportation and the environment, Morrison’s own
skill-set and intellect evolved. “It stuck me in a leadership role
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TEAL also is working to install more bottle-filling filtration
stations in campus buildings to encourage the community not to
use plastic bottles and give them access to healthy water. These
have been popular from the start; after a station was installed in
the library one morning it had filled 50 bottles by lunchtime—
which is pretty amazing for a campus with only about 1,100
students.
Additionally TEAL, and Smith in particular, are pushing
for Transylvania to receive a Tree Campus USA status through
the Arbor Day Foundation. “It would be nice to have all the
trees cataloged and have a plan of where we’d like to develop
more urban forests on campus, especially since we’ve acquired
more land recently,” Smith said. He’d like this program—which
includes a tree-care plan and free saplings—to encourage urban
biodiversity beyond the ubiquitous squirrels and sparrows. He
hopes to work with a Transylvania biology professor to attract
more native species to campus.
Smith would really like to see his plan for a leafier campus
bear fruit, literally. “It would be amazing down the road to
have a food resource from those trees,” he said. This ties in to
not only ecology and health, but also the economic aspects of
sustainability. More access to say, fresh peaches, would add
nutrition to college students’ diets, which are famously bad. They
aren’t known for their earning power just yet either, so they might
appreciate free organic peaches.
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Trees also connect the Transylvania community to its history
and tradition. The Univeristy is treating its storied Kissing
Tree—a white ash that was the place for public smooching when
that was frowned upon—to protect it from invasive emerald ash
borers.
Along these lines, the Univeristy would like for students
to further enjoy their outdoor environment—despite (or maybe
because of) the fact they live in the middle of a city.
Several campus gardens draw Transylvanians out into the
sunshine. Faculty, students, and staff work together to grow
produce in an organic community garden. Elsewhere on campus,
a butterfly garden provides a habitat for wildlife, and a rain
garden made up of native perennials filters pollutants.
With the help of alumni, the Univeristy is planning to plant
more trees in the heart of the academic side of campus, Haupt
Plaza, a place that is currently more grey than green.
On the residential side, students are hoping to improve the
courtyard in Forrer Hall, which now is mostly an old fountain
in the middle of a walkway between two dorm doors. First-year
student Sam Crankshaw wants to make it more inviting as overall
renovations are made to Forrer. “We’re looking for a nice social
area for people to hang out and do homework,” said Crankshaw,
the SGA sustainability liaison.
As with Smith and his peach trees, Crankshaw would like
to grow food in the Forrer courtyard. “I kind of grew up always
thinking about this stuff, analyzing outdoor environments,” said
Crankshaw, whose dad is a landscape architect.
Junior Alexis Carey also saw an opportunity to put her
beliefs into action. As the conservation coordinator for her
sorority, Alpha Omicron Pi, Carey ensures residents in her hall
have recycling bins and know what can be recycled. She and
other coordinators pay attention to details such as making sure

“last out, lights off” stickers are next to light switches—“just
doing the best that we can to make sure everyone is mindful about
the things that they can do to be energy efficient on campus.”
One of their specific initiatives is called Green Storm, which
is a sweep of buildings to make sure appliances, faucets, light
bulbs, and shower heads, for instance, are up to snuff.
In addition to this work, Carey is co-president of TEAL,
which she says supplements the work of the sustainability
council. “We wanted to give students from all disciplines the
opportunity to participate in environmental activism that was
outside of what they would learn in environmental science,” she
said.
They have fun too.

Curriculum
The Framework for Sustainability calls for integrating
sustainability throughout the curriculum at Transylvania. More
than 30 faculty members have completed a weeklong, all-day
workshop addressing the matter. The program includes listening
to guest speakers, discussing texts, and touring the city.
French professor Simonetta Cochis was one of the first faculty
members to particpate. “I drew a tremendous amount of things
from that workshop,” she said. A highlight was furthering her
understanding of context and space. Participants in her workshop
sat in a particular place for 10 minutes or so and reflected on the
role it plays in the campus. She applied her insights to her special
topics course titled On Nature, French Literature, Culture and the
Environment. The class has studied how authors from the Middle
Ages to modern times looked at nature and what role nature plays
in the texts. The students then searched journals and magazines
written in French to learn about contemporary concerns—energy
sources, for instance—and make connections to writers from the
past, all through the lens of nature.
As in the faculty workshop, Cochis has asked her students
to sit in various locations around campus to understand the
interplay between various places. They ask themselves questions
such as: What are the avenues that connect them, a sidewalk or
a well-worn path students have cut through the grass on their
own? These observations of physical spaces relate back to literary
works. “It creates a more genuine way of actually experiencing
what a context might be,” Cochis said. The interconnectedness of
the different buildings, for instance, can serve as a metaphor for
how a text is interconnected in a literary context.
“That was a very worthwhile activity,” Cochis said.
This kind of study helps create a sense of place, even a
feeling of being grounded. A place students understand better
may have a greater value to them, raise awareness of perspective,
and teach them about urban environments (e.g. squirrels adapt by
crossing the street on a wire instead of darting into traffic).
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Other activities included silent walks for students to soak in
what’s going on around them, keeping a daily journal, planting
a medieval garden, and finding a connection to the soil by
composing odes to particular flowers.

Buildings
This past December, sustainability elves made door-to-door
visits across campus to pass out candy canes and shutdown lists.
They wanted to make sure students, faculty, and staff unplugged
appliances and turned down thermostats to help the environment
and save money as campus shuttered for the two-week winter
break.

projects. The project savings extend beyond the payback period
and then become a source for growing the fund, Poe said.
A Green Revolving Loan Fund committee of faculty, staff,
and students will consider new projects each year. Current
initiatives include the installation of programmable thermostats
in several buildings, plus Big Ass fans and LED lighting with
occupancy sensors for the Univeristy’s performance gym. Utility
meters with a dashboard that lets students see the real-time energy
use in each of the residence halls are also being installed. This
project will allow for on-campus conservation competitions, and
facilitate Transylvania’s participation in the Campus Conservation
Nationals.

Dining
The Univeristy and its dining service, Sodexo, have taken
numerous steps to lessen the impact of food consumption on
health and the environment.
These initiatives include snubbing Styrofoam and other
non-biodegradables, and composting food scraps for community
gardens in low-income areas.

Transylvania in the past two years has saved more than
$80,000 through these shutdowns. “To control costs for the
institution, we really need to use less energy,” Poe said.
Beyond this winter hibernation, the Univeristy’s energy
policy looks at efficiency year-round. It determines building
operating hours and temperature ranges. It also includes a policy
that all new construction must meet the LEED silver standard, at
minimum.
Built in 2008, Thomson Hall was the first residence hall in
the state to receive the U.S. EPA’s ENERGY STAR certification.
This achievement was due, in part, to the hall’s geothermal
system, which was the second on campus.
Transylvania recently invested $475,000 in energy-saving
improvements that included replacing heating and air conditioning
systems and a boiler, and installing energy-efficient bulbs and
low-flow showerheads.
This past year, several more efficiency projects were funded
through the Univeristy’s new Green Revolving Loan Fund, which
was initiated as the result of a $75,000 grant from the Jesse Ball
duPont Fund. The Univeristy matched the seed money, creating a
pool of $150,000 for conservation-focused projects.
The revolving part happens when Transylvania pays what it
saves from a particular improvement back into the fund for future
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The dining hall got rid of disposable utensils and cups, and
added reusable coffee mugs. It also has gone tray-less. “We
wanted to encourage people to eat just what’s on their plates,
so we decided not to use the trays anymore,” Sodexo general
manager Amanda Langlitz said. “It’s made a big impact for the
long term. We’ve seen a reduction in waste, and we use less
water.”
The campus cafeteria stopped serving food continuously
from 7:30 a.m. to 7:30 p.m. because of how much energy this
consumed. Now there are breaks between the day’s main meals.
Sodexo is promoting small ways to make an impact without
disturbing people, Langlitz said. “We’re really putting our heads
together to look at how we do things in the dining hall.”
Another way Sodexo has contributed to campus sustainability
is by purchasing locally grown food when it can. For instance,
during the last new student orientation the cafeteria served
incoming first year students and their parents Kentucky dishes
made with locally grown vegetables. The dining service has
bought thousands of pounds of local pears and apples and
partnered with a local farm for meat.
“When it’s available, our produce companies automatically
send local produce, so if we ask for cabbage and it’s available,
they will send us local cabbage,” Langlitz said.

Technology
Transylvania’s information technology department is
contributing to campus sustainability through paper reduction
and more energy efficient computer use.
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out in the ways our students, staff, and faculty contribute to our
neighborhoods and communities as volunteers and engaged
citizens. Sustaining our communities requires people willing
to take a stand, to get involved.” The Transylvania community
engages in a variety of ways—from running a blood drive on the
MLK Day of Service to building homes in New Orleans over
winter break to participating in service learning projects in the
Philippines to sustainable art initiatives such as the Trashformed
exhibition and the Community Engagement Through the Arts
class.

The paperless push, in fact, has slashed printer paper
consumption by over 30% in the last four years.
“Paperless is a journey,” said Jason Whitaker, vice president
for information technology. “There are always going to be some
people who want to receive a piece of paper for a bill or a thankyou note. But the spirit of the initiative is, let’s look at what we’re
doing, and find a better way to do it. It’s all about forcing us to
examine what we do and whittling it down. And we’re seeing it
happen.”
It’s happening by rationing paper use by students in computer
labs, for example. And when students want to print a page, the
command is placed in a queue, where they must log on to confirm
they really want to print the file. This saves thousands of pieces
of paper a month and a lot of toner.
Encouraging printing on both sides of the paper helps too,
as does the accounting office’s move to paperless payment and
billing.

Anderson said she’s been at the Univeristy long enough
to have seen this spirit become more of a priority for students,
even long after graduation. “I’ve had the opportunity to see this
in action and appreciate the way our graduates are engaged with
their communities.”
On a global scale, as signatories of the American College &
University Presidents’ Climate Commitment, the Univeristy has
submitted a Climate Action Plan which could have a positive
social impact by lessening carbon emissions.
Closer to home, Gnadinger (the low-impact camper) said he
has seen an increase in sustainability concerns in Lexington. He
named the thriving local Farmers Market as an example—one to
take to heart. “As the city of Lexington grows more sustainable,
we have a wonderful opportunity to do the same,” he said.
But Gnadinger recognizes how difficult it is to be sustainable,
whether that means sleeping next to puddles in your tent or trying
to remember to take your reusable bag to the grocery.
Sustainability requires effort and attention. “It is hard work,”
he said. “But it’s worthwhile.”

Virtual desktops are another way the campus supports
sustainability through technology. These client devices can
eliminate the need for individual desktop computers because
they draw their computing power from a remote server. They
use less power, are easier to maintain, and need to be replaced
less frequently. The reduced energy use and lack of moving
parts in the virtual desktop units make the computer labs quieter
and easier to maintain from a temperature standpoint. It is also
easier to update software using virtual desktops since updates
are made to the server rather than dozens of independent desktop
computers.

Community Engagement
Karen Anderson, coordinator of community service and
civic engagement, sees on a daily basis how sustainability means
more than just helping the environment. “Transylvania’s support
of sustainability extends beyond just the natural resources like
mountains and streams and energy conservation,” she said. “It
involves sustaining the communities in which we live. This plays
Spring/Summer 2014
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Sustainable Research
Projects and Campus
Initiatives in the College of
Agriculture, Food Science,
and Sustainable Systems at
Kentucky State University
By George Antonious*, Eric Turley,
Michael Bomford, Steven Mims,
John Sedlacek, Thomas Webster,
and Jennifer Hubbard-Sanchez
College of Agriculture, Food Science,
and Sustainable Systems, Kentucky State
University
Introduction
The term sustainable refers to a set of goals rather than
to a specific system. The World Commission on Environment
and Development (WCED) defines sustainable development
as “meeting the needs of the present without compromising
the ability of future generations to meet their own needs”. As
sustainability gains support worldwide, universities across the
United States have begun initiatives toward more sustainable
campuses. The College of Agriculture, Food Science, and
Sustainable Systems at Kentucky State University (KSU) has a
long standing commitment to develop approaches for farmers and
the general public to live in a sustainable manner and to protect
our health and environment for generations to come. Over the last
15 years, research programs to develop sustainable approaches
have included energy efficiency, reducing and preventing
environmental contamination, bioremediation, organic farming,
renewable energy, and many others.

Environmental Toxicology
Sustainability promotes methods that encourage cutting
back on the use of natural resources and/or environmental
contamination, and requires that these practices be done in
ways that do not cause harm to the environment or its workers.
Examples of harmful agricultural practices include the use
of inorganic pesticides and fertilizers that can be harmful to
consumers, farmworkers, and the surrounding communities.
Environmentally and economically viable agriculture requires
the use of cultivation practices and innovative technologies
that increase agrochemical efficacy while reducing their offsite movement. In Kentucky agriculture, pesticides are applied
according to guidelines. Their application period usually coincides
with seasonal rainfall events. As a result, soil erosion, pesticides
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and fertilizers wash-off, from treated soil and plants, enhance
their mobility to enter the Kentucky River watershed and impact
surface water quality. Rainfall intensity and flow rate are critical
factors in determining pesticide and fertilizer movement from the
application sites into surface runoff, rivers, and streams.
Accordingly, there is an urgent need to develop long-term,
low-energy, biological, self-sustainable systems of farming.
Methods of application of these systems must be simple,
inexpensive, energy conserving, safe, and effective for pesticide
mitigation, nutrient recycling, and erosion control. Environmental
pollution by pesticides is a matter of growing concern in the
U.S. and worldwide. Mitigation of excess pesticide residues
before they run off and enter water bodies or percolate into the
groundwater is important in preserving and maintaining the soil
and water quality. At KSU Research Farm (Franklin County),
the division of environmental studies is using soil amendments
such as sewage sludge (Fig. 1) and chicken manure. The use of
recycled wastes in land farming as soil amendments could reduce
crop production costs associated with increasing costs of energy
and fertilizers. KSU is also using biofilters (Fig. 2) to evaluate
the impact of these practices on pesticides mobility into runoff
and groundwater. The installation of biofilters “biobed systems”
at the end of the field slope has successfully reduced runoff water,
sediment loss, and pesticide mobility at the edge of the field.
This new technology called “Biobeds” has been implemented
at KSU for the first time in land farming and has shown a
great potential in reducing pesticide mobility into runoff and
seepage water arising from agricultural fields. Studies at KSU
also use geospatial technology, including remote sensing and
LiDAR to establish baseline data for soil characteristics and tree
community analysis, soil organic matter, and economic impacts
of environmental contamination.
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Bioenergy

Figure 1. Municipal sewage sludge known as
“Louisville Green” used for land farming as alternative
to inorganic fertilizers (Meade County, KY).

In sustainable agriculture, the potential of small farms to
meet their own energy needs through on-farm production and
processing of low-input bioenergy feed stocks could create
sustainable energy independence for small farmers. Studies are
being conducted to determine if sweet sorghum, sweet potato,
and woody biomass can serve as alternative energy sources to
generate biofuels or bioenergy. Feedstock crops are grown at KSU
farm on certified organic land in rotation with nitrogen-fixing
cover crops to demonstrate production without synthetic nitrogen
fertilizer, which represents a substantial indirect energy input in
most conventional crop production systems. Woody biomass is
converted to syngas, which is used to power an electric generator.
The electricity is used to power a small-scale fermentation and
pumping apparatus, called a MicroFueler (Fig. 3), to make
liquid fuel from fermented sweet sorghum juice or sweet potato
pulp. The ethanol fuel can be used to replace gasoline used in
farm machinery, enabling small farms to use on-farm resources
and reduce their dependence on petroleum-based fossil fuel.
Nutrient-rich waste products from processing, fermentation, and
distillation are cycled back onto the farm as organic fertilizers.
The system has potential to increase environmental sustainability
by closing resource loops. Land, labor, and energy inputs and
outputs are tracked throughout the production, processing, and
fuel consumption phases of the system to measure efficiency. The
research and demonstration components of this work are coupled
with extension programs targeting small, limited resource and
minority farmers, who are among the most vulnerable to rising
energy costs.

High Tunnels and Organic Agriculture

Figure 2. KSU Research Farm runoff/erosion plots
(upper photo) and a biofilter system (lower graph)
developed at KSU.
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An innovative teaching and research facility has been
constructed on KSU’s South Campus in association with the
launch of KSU’s new undergraduate degree in Agriculture, Food,
and the Environment. Four solar-heated greenhouses, called high
tunnels (Fig. 4), engage students in hands-on learning throughout
the school year. The high tunnels will extend the growing season
to allow harvest of cool season crops – like lettuce, kale, beets
and spinach – through the depths of winter. High tunnels allowed
students to get an earlier start on warm-season crops, such as
tomatoes and melons. Perennial fruit crops, such as blackberries
and strawberries, will also be grown. The organic agriculture
research activities at KSU College of Agriculture includes: i)
year-round organic crop production in high tunnels and solar
heated greenhouses, ii) developing alternatives to plastic mulch
for organic weed management and soil conditioning, iii) organic
grain and oil seed production and on-farm ethanol production
from organic sweet sorghum, iv) on-farm electricity production
from woody wastes and perennial grasses; v) attracting beneficial
insects for biocontrol; vi) evaluating food safety effects of
organic crop production practices; and vii) botanical pesticide
development from hot pepper fruits and wild tomato leaves.
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Persimmon, and spicebush. These native species could be used
to add biodiversity and economic opportunities to small woodlot
owners. Native and invasive forest species may also contain
unique wood chemistry potential and biomass production.

Apiculture

Figure 3. A small-scale fermentation and MicroFueler
pumping apparatus at KSU.

Apiculture, or the study of honey bees, pertains to crop
pollination as well as honey production. The KSU Apiculture
Research Program is devoted primarily toward non-chemical
and sustainable control of honey bee diseases and parasites and
toward the behavior of worker bees in colonies when they rear
queen bees. Currently the program focuses on improved methods
of identification and control of the pathogen Nosema Ceranae,
a fungus that infects the digestive system of honey bees. This
pathogen is common in American bee hives, and contributes
to economic losses for beekeepers. Also, we study methods for
monitoring bee colony viability in winter seasons. Over the past
seven years, American beekeepers have averaged losses of over
30%. This is well above the 10% to 15% loss that was typical in
years past. By learning ways to reduce winter loss we can assist
the profitability of crop pollination and honey production with
non-chemical and sustainable control of honey bee diseases and
parasites.

Aquaculture

Figure 4. Vegetable production in a high-tunnel at KSU.

Agroforestry
Agroforestry and bioenergy production practices could
provide economic benefit and management practices that promote
healthy forest ecosystems for Kentucky’s small woodland owners.
Agroforestry approaches could support native plant populations,
reduce invasive species, promote healthy riparian zones, and
increase water quality. Research is being conducted at the KSU
Environmental Education and Research Center to examine
sustainable approaches to managing woodlands that could
also provide wood biomass for generating electricity through
gasification. Other agroforestry and forest management studies
include examining practices that support the production of native
fruit and medicinal species, such as the pawpaw, North American
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Aquaculture is an increasingly diverse industry with an evergrowing number of species in production. In the U.S., there is a
need for the development of additional species for aquaculture
production to protect from new challenges from international
producers. Traditional aquaculture practices in pond culture are
expensive due to the high costs of land, construction, and feed.
To compete in the aquaculture market, high-value species must be
produced in production systems that use water more efficiently,
minimize waste of nutrients, maximize the use of natural foods,
enhance water quality, and increase fish productivity. At KSU,
there has been an ongoing program of evaluating and developing
alternative aquaculture species for sustainability and suitability
to local production conditions and marketing opportunities in
the region. Alternative feed products with high protein contents
have also been examined in several species. These alternative
species include largemouth bass, channel catfish, freshwater
prawn, paddlefish, and tilapia. Studies at KSU in largemouth
bass species include the evaluations of larval feeds, the toxic
effects of copper sulfate, and the impact of dietary taurine (an
amino acid). Paddlefish are highly desirable for their boneless,
firm-mild-tasting white meat and valuable for their black roe
processed into caviar (Fig. 5). Studies on Paddlefish in Kentucky
include reservoir ranching in water supply impoundments relying
on the natural zooplankton production to feed and produce
mature paddlefish in 8 to 10 years for caviar supply as well as
using decommissioned reclaimed water facilities and reclaimed
water to produce stocker fish for various production systems.
The production systems are vital to the successful practice of
aquaculture and highly dependent upon maintaining good water
quality.
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Additional On-Campus Sustainability Efforts
The College of Agriculture, Food Science, and Sustainable
Systems (CAFSSS) has established the Center for Environmental
Education through the KY University Partnership for
Environmental Education for developing a more environmentallyliterate campus community.

Figure 5. Harvest of paddlefish stocked in a reservoir
ranching operation for meat and caviar production.

Aquaponics is also a food production system that combines
conventional aquaculture, with hydroponics (cultivating plants in
water) in a symbiotic environment. Water from the aquaculture
production contains excretions from the animals being raised,
thereby increases toxicity level in the water. The contaminated
water is fed to a hydroponic system where the by-products are
used by the plants as nutrients. The water is then recirculated
back to the aquaculture system. The KSU aquaculture program
is a leader in aquaponic production practices for the Southeastern
United States.

Insect Management and Ecology
Commercial vegetable and fruit growers continue seeking
assistance with identifying and managing insect pests and
diseases. Weather patterns and insecticide resistance of specific
pests and diseases may lead to significant variability of damaging
populations and outbreaks in certain years. In sweet corn
production, pyrethroid insecticides are primarily relied upon for
management of ear pests such as corn earworm, European corn
borer, and fall armyworm. However, these insecticides are very
toxic to the natural enemy complex of predators and parasitoids,
thus significantly reducing their numbers and biodiversity.
Similar challenges are currently faced by blackberry growers.
Researchers in the Entomology laboratory at KSU are developing
biologically-based, sustainable insect pest management options
and strategies for sweet corn and blackberries using Conservation
Biological Control principles which may increase the numbers
of beneficial insect predators and parasitoids locally to minimize
the use of inorganic pesticides. Native perennial border rows and
PredaLure® beneficial insect lures containing methyl salicylate
are currently under investigation as methods of attracting
beneficial insects such as lady beetles, lacewings, big eyed bugs
and syrphid flies in sweet corn and blackberry plantings.
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A 2014 wall calendar titled Sustainability 2014: Living
Well Today to Ensure a Better Tomorrow was created by
a team of CAFSSS faculty and staff that focuses on ways
individuals can implement more sustainable practices into their
daily habits to live a greener, and healthier life. Topics included:
conscious consumption, nutrition, organic gardening, instilling
a sense of place in children, building stronger communities
at the neighborhood level, sustainable horticultural practices,
conservation of energy and water, and climate change. The
calendar was made available to the campus community in
December of 2013 and January of 2014 and more than 2,300
copies were distributed on campus, as well as in the Central
Kentucky Community.
Through a grant from the National Oceanic and Atmospheric
Administration’s Climate Stewards Education Project, CAFSSS
has been able to implement a climate change awareness
campaign spearheaded by the student leaders of the Minorities in
Agriculture, Natural Resources, and Related Sciences (MANRRS)
organization (Fig. 6). Students were trained in the fall of 2013
on the principles of climate literacy and, through a strategic
planning session, have designed a climate education campaign
that was started in 2014 on campus. The group plans to print
reusable shopping bags with tips for lessening our individual
carbon footprint that will be distributed to KSU students for
use during weekly trips on University busses to local grocery
stores. MANRRS students plan to give mini-presentations about
climate change on the bus rides to and from the stores and to
distribute the bags before student shoppers enter to make their

Figure 6. KSU MANRRS Students at the Environmental
Education and Research Center (Henry County, KY).
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purchases. CAFSSS has begun an educational campaign called
“Green Tips” that informs the campus community via daily
e-announcements about ways to live more sustainably in order
to be healthier, save money, and lessen our negative impacts on
the environment. Topics in campus Green Tips include recycling,
water and energy conservation, lessening our individual carbon
footprint, sustainable shopping practices, reducing materials
entering the waste stream, and information on how to make green
cleaning products. The Green Society with the Office of Regional
Stewardship and KSU President Mary Sias’ Green Initiative has
conducted post-homecoming clean-up and recycling, e-waste
recycling, planted a rain garden, planted trees on campus to
prevent erosion, and carry out the Earth Day events each year at
the end of April.
A Historic Preservation Grant was secured to restore the
KSU Springhouse (Fig. 7), which once served as a walk-in cooler
for products grown on the campus farm. The restored facility
demonstrates appropriate low input technology: Using cool
spring water, a shady site, and thick concrete walls. It maintains
cool temperatures throughout the heat of summer without electric
air conditioning or other fossil fuel technology.

pesticide residue analysis, fate and persistence of pesticides, field
mitigation techniques such as soil amendments, biobed systems,
constructed wetlands, and natural products for pest control.
*Address correspondance to Dr. Antonious at 110 Atwood
Research Center, Frankfort, KY 40601-2355; (502) 597-6005;
george.antonious@kysu.edu.
Eric Turley earned his Bachelor of Arts degree in Education
from KSU in 1997 and his Master in Environmental Science from
New Jersey Institute of Technology (NJIT) and Rutgers in 2002.
In 2005, he returned to KSU to work as a Co-Investigator in the
water quality and environmental toxicology program specialized
in pesticides mobility, pesticide remediation, and constructed
wetlands for waste water treatment.
Michael Bomford is an Associate Professor in KSU ‘s
College of Agriculture, Food Science, and Sustainable Systems.
His work focuses on organic and sustainable agriculture systems
suitable for adoption by small farms operating with limited
resources. His projects examine practical ways to reduce food
system energy use and meet farm energy needs using renewable
resources produced on-farm.
Steven Mims received his B.S. in Biology with Fisheries
Management emphasis from Eastern Kentucky University in
1982. He received his M.S. and Ph.D. in Fisheries and Allied
Aquaculture in 1984 and 1992 from Auburn University. He
has worked at KSU as a Principal and Co Investigator in the
Aquaculture department since 1984. He teaches aquaculture
courses as a tenured Professor. His research areas include:
reproductive biology of Acipenseriformes, fish production, fish
toxicology, food processing, and marketing. He has developed a
team of national and international scientists that collaborated in
and have published on innovative research topics on paddlefish.

Figure 7. Restored Historic Kentucky State University
Springhouse.

George Antonious is a Professor in the Division of
Environmental Studies, College of Agriculture, Food Science,
and Sustainable Systems (CAFSSS) at Kentucky State University
(KSU). He received his Ph.D. in Pesticides Chemistry and
Residue Analysis from the College of Agriculture, University
of Alexandria, Egypt. He teaches environmental science and
bioremediation techniques for graduate students at KSU. His
research areas include: Soil erosion, nutrient runoff and the
impairment of environmental quality from sedimentation and
pollution of natural waters by agrochemicals, heavy metals, and
other environmental contaminants. His research areas include
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John Sedlacek received his B.S. in Biology from BaldwinWallace College in 1977, Masters in Environmental Science
from Miami University in 1979, and Ph.D. in Entomology from
the University of Kentucky in 1985. He served as Principal
Investigator of Entomology at KSU since 1988. Currently he is a
Researcher/Associate Professor and Interim Chair of Agriculture
and Natural Resources in the CAFSSS. His research focuses on
conservation biological control using native perennial plants and
synthetic insect attractants.
Thomas Webster received his PhD in Entomology from the
University of California at Davis, and began as the apiculturist
at KSU in 1988. His research is primarily on a fungal pathogen
of honey bee, and on improved methods for wintering honey
bee colonies. This includes research on the biology, detection
and control of the pathogen. He teaches an online course
“Apiculture and Pollination Biology” every fall semester. His
extension appointment is dedicated to the education of Kentucky
beekeepers, including workshops on the rearing of queen bees
and a Master Beekeeping program.
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Jennifer Hubbard-Sánchez serves as the State Specialist
for Sustainable Programs and the Director for the Center for
Environmental Education at KSU. She holds an MA Degree
in Mexican Anthropological Studies from the Universidad de
las Américas in Puebla, Mexico, a BA in Spanish from Saint
Michael’s College in Colchester, VT, and is currently her MS
degree in Environmental Studies. Her work at KSU focuses on
creating and implementing sustainability and environmental
education for diverse and multilingual audiences so that all
people may have access to culturally relevant ways to live
greener, healthier lives. Jennifer serves as board member and
Chair of the Sustainability Committee for the KY Association for
Environmental Education and has been a member of the NOAA
Climate Stewards Education Project since January of 2013.

traffic has been re-routed to the outer perimeters of campus,
and a pedestrian overpass is being built to facilitate pedestrian
movement between north and south campus. Off-road pedestrian/
bicycle paths allow transit between the football stadium, at
the southern end of campus, and the main campus facilities on
north campus. KSU has cooperated with the City of Frankfort
and Walk/Bike Frankfort to create a walking/bicycle route that
will eventually link north campus to downtown (http://www.
walkbikefrankfort.org/top10/ksu).

For More Information
Visit our web page to see what we are doing and how we can
help you at: http://www.kysu.edu.
The College of Agriculture, Food Science, and Sustainable
Systems at Kentucky State University continues our long standing
commitment to help farmers and the general public to live in
sustainable manner and to protect our health and environment for
generations to come.

Sustainability information sources:
A wide range of research projects related to sustainability
are outlined in the 2013 Institutional Research Capability Report
(http://www.kysu.edu/NR/rdonlyres/54A3EC27-6608-44D7B279-DAA3F9EB82FF/0/KSUInstitutionalResearchCapability_
WEB.pdf).
The Green Society is a student organization working to
create a more sustainable campus. The students meet to enjoy and
learn how to protect the environment for future generations. The
Green Society is a chapter of the Ecological Society of America’s
SEEDS program.
KSU recently solicited proposals for a major alternative
energy project, to supply solar power to campus (http://www.
kysu.edu/NR/rdonlyres/EEB4FA6B-6FD5-45D6-9B76E2F4C3964893/0/AlternativeEnergy.pdf).
CAFSSS is developing a solar high tunnel complex, which
will allow students to grow organic food on campus throughout
the school year. Student-grown food will be supplied to the
campus cafeterias (http://organic.kysu.edu/CampusTunnels.
shtml)
Creating a more workable campus has been primary
objective of the current KSU Master Plan (http://www.
kysu.edu/about/divisions/externalrelations/capPlanConFac/
capitalplanningandconstruction/MasterPlan1.htm). Motor vehicle
Spring/Summer 2014
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By Alice Jones,
Director, EKU Office
of Sustainability
Coordinator,
Environmental
Sustainability &
Stewardship Program

Stewardship and Sustainability at
Eastern Kentucky University:
The Path and the Promise
EKUs formal path to coordinated sustainability began in
fall of 2005 when then-president Joanne Glasser created the
Eastern Committee for Responsible Environmental Stewardship,
and charged that Committee shortly thereafter to develop a
sustainability plan for the University. In the eight-plus years
since that committee was formed, EKU’s path to sustainability
has had some twists and turns, and an unexpected treefall or
two that has interrupted the path. These bumps in the road
are familiar to most institutions: changes in leadership and
institutional priorities, lack of resources, and sometimes unclear
communication lines between the many campus parties who are
part of the sustainability discussion.
As of Spring 2014, the Office of Sustainability at Eastern
Kentucky University is charged with fostering a campus-wide
culture of environmental mindfulness, identifying and promoting
environmental stewardship in administrative practices, climate
and energy, food and recycling, and a monitoring and reporting
of campus and community progress towards sustainability. The
office also houses the EKU Green Crew—a registered student
organization that strives to raise awareness about environmental
issues and provide a comfortable outlet for students to share
activities, projects and ideas that are of an environmental or
sustainable nature.
The office is modestly staffed with a 25% time faculty
member as director, a part time graduate assistant, and four “Green
Ambassadors” who collectively work 15 hours per week largely
helping develop and staff student-related activities. The office
also has a dedicated budget for programming and activities. The
office is physically housed along with the Center for Appalachian
Regional Engagement and Stewardship, where it shares office
and classroom space with the Environmental Sustainability
& Stewardship degree program and the Appalachian Studies
degree program. The university-level Eastern Committee for
Responsible Environmental Stewardship meets two to three times
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per semester and represents every college on campus, as well as a
broad range of administrative units including facilities, health and
wellness, environmental health, housing, and dining services.
The story of EKU’s path to sustainability offers a case
study in determination and how the small but resolute steps of a
network of actors across an institution can keep moving forward
in the direction of positive change despite the administrative and
budgetary challenges that befall academic institutions.

The Promise
Beginning in the early 2000s, EKU has amassed an
encouraging list of sustainability activities and achievements that
signal great promise for the University’s ongoing commitment to
sustainable practices and programs. Among EKU’s activities and
achievements in sustainability are:
•

Annual “Earth Days in the Cumberlands”
programming—EKU’s month-long series of lectures,
field trips and service activities that began in 2000 to
celebrate the breathtaking beauty of Eastern Kentucky,
the diversity of human culture that has risen from
the land, and the challenges we face in sustaining
the region’s social, economic, and environmental
communities. Earth Days typically involves over a
dozen departments and campus offices that organize
and co-sponsor events through the month of April.

•

Recycling: housed in Facilities, the recycling program
has actively collected, separated, and diverted a
variety of targeted materials from the waste stream
including plastic bottles, aluminum cans, mixed paper,
cardboard, batteries, white goods (e.g., appliances and
stainless steel) electronic scrap (computers, wires, and
Spring/Summer 2014

included energy-efficient lighting, water-conserving
technologies, and HVAC retrofits and efficiency
improvements, including greater building automation.
Under the 13-year contract, Siemens ensures that the
University will recoup its $27 million investment in
energy savings. In Fiscal year July 2012-July 2013,
EKU realized approximately $3.2 million in utility
cost and operational savings, and is running “ahead of
the curve” relative to the guaranteed savings.1

cables, most mixed metals chairs, desks), hard plastics
(chairs), and scrap iron. In addition the program has
helped divert construction waste for either reuse
elsewhere on campus (e.g., ground bricks used in
landscaping), or for scrap repurposing
–

–

•

Cans for Habitat: For more than 10 years, EKU
has donated its collected aluminum to Habitat
for Humanity of Madison/Clary County—to date
providing enough aluminum to purchase two
Habitat homes
Recyclemania: EKU has participated in the
national Recyclemania competition since 2008,
and since 2012 programming and student
actvivities to bring attention to recyclemania
has grown steadily—including the smash hit
“Trash Fash Recycled Art” in 2013 began a new
“Trash Fash, Recycled Runway Fashion Show”
cosponsored by the Department of Art & Design

Energy Performance Contract: In 2008, EKU
entered into a long-term $27 million Energy Savings
Performance Contract with Seimens Building
Technology--the largest such contract in state history
at the time—to promote long-term sustainability,
reduce the University’s impact on the environment,
and dramatically reduce utility costs. The contract
allowed the University to address widespread
deferred maintenance issues in campus facilities while
leaving capital budgets intact. Facilities upgrades
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•

IT Practices: EKU’s Information Technology has
earned national recognition for its efforts including
configuring all desktop machines to go into a power
save mode after nonuse, and moved individual servers
to a virtual server environment to reduce power
consumption

•

Less-Paper and Paper-Less Practices: the
University has eliminated printing of payroll checks,
grades, student invoices, and financial aid letters. The
University directory is available only on-line, and
schedule books and course catalogs are printed only
in very limited numbers—with the majority of campus
users accessing on-line. Many former “walk and sign”
forms such as approvals for change of majors, or
purchasing are now circulated digitally; and many of
the University forms are now web-based.

•

Green Purchasing Policy: In 2010, the University
adopted a “Green Purchasing” policy that codifies the
following language into all Requests for Proposals
and bidding specifications:
–

“The University is committed to reducing the
adverse environmental impact of its purchasing
decisions; it is committed to buying goods
and services from contractors who share its
environmental concern and commitment. The
University encourages bidders to include in
their responses economical and environmentally
friendly products and service options that serve
to minimize waste, reduce excess packing and
packaging, recycle, reduce, reuse, prevent
pollution, and/or offer resource efficiency. It’s
the University’s goal to maximize environmental
responsibility on its campuses.”2

The policy includes further language encouraging post-consumer
recycled-content office supplies and paper; ensure that energy
efficiency is a prerequisite when purchasing appliances and
fixtures; use environmentally responsible biodegradable solvents
and cleaners; employ permeable substitutes for impermeable
landscape materials when appropriate; and “to the extent
possible”, give preference to locally or regionally grown or
manufactured products.
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•

Center for Renewable and Alternative Fuel
Technologies (CRAFT): Opened in 2010, and
received Bluegrass Tomorrow’s “Vision Award for
Innovation” in October of that year. The center
includes two large laboratories for biomass analysis
and algae research, as well as a smaller lab for algae
incubation and microbiology research, dedicated
to fostering interdisciplinary research to develop
a regional biofuels industry. CRAFT incorporates
the research of 10 research faculty, three full-time
research assistants, four graduate assistants and as
many as 12 undergraduate students from fields such
as agriculture, biology, chemistry and economics.
In addition to its current research and development
efforts, CRAFT provides educational outreach
services to educators, students, organizations and
the general public interested in learning more about
renewable energy and alternative transportation fuels.

•

Ridesharing and Shuttle Service: EKU provides
“EKU Rides—a Zimride-based ridesharing program
for both commuting and trips home—which is open
to all students, faculty, and staff. In addition in
the Spring of 2014, the University initiated a new
“SoLa Shuttle” pilot program servicing the “South of
Lancaster” neighborhoods where many off-campus
student apartments are located.

•

Environmental Sustainability & Stewardship
Minor: The interdisciplinary Environmental
Sustainability and Stewardship Minor made its debut
in the Fall of 2012, offering a formal curricular path for
sustainability studies at the University. The program
includes courses from nine different departments on
campus, divided into four content themes designed
after the curriculum framework recommended by
Second Nature—a national nonprofit whose mission
is to “create a sustainable society by transforming
higher education”3

•

Building & Design: The new science building
completed in January of 2012 and the new residence
hall first occupied in the Fall of 2013 feature “best
practices” in environmental and energy design.
–
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The new science building–which opened in
January of 2012, was built to the equivalent
the U.S. Green Building Council’s Leadership
in Energy and Environmental Design (LEED)
Silver standards.4 Nineteen elements of the
building’s innovative design are featured in an
on-line “Virtual Green Tour”, including strategic
use of windows and doors while still allowing
for maximum natural light; fritted windows
on the south and west exposures to reduce
heat gain; polished flooring throughout that
Spring/Summer 2014

eliminates the need for toxic flooring materials
and cleaning supplies, and the large thermal mass
that stabilizes building temperature; a series of
“smart” chemistry hoods that sense how open
the door is and evacuate only the air needed;
an innovative stormwater system that reduces
peak storm surge and filters pollutants through
an engineered stream channel and series of
artificial wetlands; and the digitally controlled
high-efficiency heat exchanger and glycol energy
recovery loop that reduces energy use by using
heated or air-conditioned exhaust air from the
building to precondition incoming outside air.
–

State’s First LEED Gold-Certified Residence
Hall: EKU claimed the honor to be the first
residence hall on a state university campus with
its new 84,000 square foot facility, which opened
in the Fall of 2013. Among the features that
contributed to LEED Gold status are: expanded
greenspace and reduced paved space; preservation
of numerous existing mature trees and use of
native plants; heavy use of recycled construction
materials and regionally-sourced building
envelope components, low-flow plumbing
fixtures and low-watt LED lighting, and lowVOC paints, coatings, and floorings, a building
automation system that monitors operations and
utility consumption, and a UV light system that
kills viruses and mold in the ventilation system.

diversion practices. EKU will create, adopt, and
initiate implementation of a comprehensive waste
management plan with a performance target
of reducing the total campus waste stream by
10% of 2010 levels and diverting a minimum of
40% of all waste from the landfill by 2015.
–

Transportation
Diversification:
The
transportation section of the American Association
for Sustainability in Higher Education (AASHE)
Sustainability Tracking and Reporting System
(STARS) awards credits for campus fleet fuel
mix and efficiency, the percent of employees
and students who commute by means other
than a single-occupancy vehicle, and other
practices including bicycle planning and
facilities. EKU will earn an AASHE-STARS
“silver” transportation ranking by 2015 [45%
possible credits], and a “gold” ranking by 2020
[65% possible credits].

–

Energy:  By 2015, EKU will create, adopt,
and initiate implementation of a comprehensive
campus energy plan that aims to reduce overall
campus and community energy use through
efficiency and conservation, and increase
reliance on renewable sources. The plan will
include clear goals and performance targets for 5,
10, and 20 years in the areas of: (1) energy source
mix (including but not limited to coal, natural
gas, biomass, solar, wind, low-impact hydro); (2)
infrastructure efficiency improvements; and (3)
conservation behaviors.

Concluding thoughts . . . Continuing Path

–

Adoption of University-wide Goals: In the
Fall of 2013, the Responsible Environmental
Stewardship Committee adopted three broadreaching university-wide goals addressing waste
management, transportation diversification,
and energy management: Waste Management: EKU is committed to exemplary waste
stream management by reducing its waste stream
through (a) purchasing policies and practices,
(b) source reduction, (c) recycling to the largest
extent possible, and (d) regular tracking,
assessment, and reporting of its waste stream and
Spring/Summer 2014

In the eight-plus years since EKU the Committee on
Responsible Environmental Stewardship’s original creation in
the Fall of 2005, the one constant has been a committed group of
between two and three dozen faculty and staff, who continue to
be at the heart of the sustainability activities on campus. Despite
disappointments, shifting administrative climates, and uncertain
resources, this ever-widening circle has continued to hack
through the thorns and navigate the boulders that have sometimes
obscured EKU’s sustainability path and have kept the university
moving one impressive step at a time.
Meanwhile, “green” has become much more mainstream and
people at large have a greater appreciation and understanding
of environmental issues such as invasive species, energy
conservation, waste reduction, and climate change. Incoming
faculty and staff expect recycling and conservation to be part
of office infrastructure; greater reliance on digital distribution
has replaced class handouts and even textbooks, and students
now come to campus with not only greater environmental
savvy and awareness, but an expectation that environmental and
sustainability issues are among those with which their generation
must learn to deal.
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Jones’s 20 years of teaching, research, and applied community
planning and service has centered on the relationship between
land use and water quality. An active advocate of campus
sustainability since her graduate school days, she has served
as chair of EKU’s Committee for Responsible Environmental
Stewardship since its inception in 2005, and as director of the
Office of Sustainability since 2012. Jones holds a bachelor of
journalism from the University of Texas at Austin; a masters
of applied geography from Texas State University (formerly
Southwest Texas State); and a Ph.D in City and Regional
Planning from The Ohio State University.
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Sustainability and Innovation at
Murray State University

By Wayne Harper, Facilities Management;
Scott Byrd, Assistant Professor of Sociology;
Courtney Scoby, Undergraduate Student in
Political Science and Sustainability
For more than ninety years, Murray State University (MSU)
has served as a center for quality education and research, helping
students to become responsible, productive members of society
and finding innovative solutions to contemporary environmental
and social problems. For being in a remote area of rural, western
Kentucky, this small public regional has made great strides to
incorporate sustainability into campus practices, curriculum,
and community since its founding in 1922. You probably will
not see Murray State on the Sierra Club top ten “coolest”
campuses list any time soon. Although, while you might learn a
lot from Universities and Colleges that are instituting impressive
sustainability initiatives with widespread administration and
campus support, you may learn just as much, as well as
something different, from a University that has instituted an
impressive list of initiatives as well as developed a core ethic of
sustainability with little or no direct funding from the University
budget, sporadic administration backing, and tepid support from
students and the community.
Part of this core ethic is to reach beyond the classrooms
and laboratories to involve students, faculty, staff, community
members and other regional institutions in our efforts to address
environmental concerns. Academic programs across the campus
and a variety of disciplines enrich the educational experience
by providing students with a forward-thinking, problem-solving
experience. Dedicated staff and administrators are also committed
to finding resourceful ways of making the switch to a more
sustainable institution. The campus community has made major
strides in reducing campus energy consumption, decreasing
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greenhouse gas emissions, and greening our dining service.
Sustainable practices have been incorporated into all sectors of
campus operations, and MSU faculty members are conducting
research in fields such as climate change, renewable energy,
conservation and sustainability. Furthermore, our environmental
student groups are putting these ideas into practice as well as
leading the way in informing the campus community about
environmental issues.

History of Sustainability on Campus
In 1994 Murray State signed the Talloires Declaration—a
guiding set of commitments for colleges and universities
pursuing sustainability. The Talloires Declaration represents
critical dimensions of sustainability in higher education created
by the Association of University Leaders for a Sustainable
Future. These core principles have been a guiding framework
for many of the activities and initiatives taking place on campus
since then. While much of the Univeristy’s work on core
sustainability projects across campus have been established in
the last 20 years, the history of sustainability and conservation
goes back to the Univeristy’s founding in 1922. As early as 1925,
the geography, geology and agriculture departments established
classes in The Conservation of Natural Resources, Climatology,
and Water Conservation. In 1924 student, environmental groups
were established; the Conservation Club and Audubon Society
for students working in these areas and who were concerned with
environmental issues.
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On April 22, 1970, MSU was one of the few universities
in Kentucky to facilitate activities on the first Earth Day.
From that day forward the Univeristy began turning inward
to assess environmental issues in their department of facilities
management to discover ways to become more sustainable and
innovate existing systems to conserve energy and water.
In 1997 MSU was acknowledged by the Kentucky Governor
and Secretary for the Natural Resources and Environmental
Protection Cabinet for making great strides in the areas of
reduced energy consumption: heating/cooling, elevator drives,
and lighting. Additionally, MSU Transportation Services was
recognized for their efforts to recycle tires, batteries, used oil
and crushed oil filters, mineral spirits, antifreeze and freon
since the 1970s. Murray State has consistently recycled more
pounds of material than any comparable regional university in
Kentucky. The University Recycling Program has saved more
than $500,000 in tipping fees in the past few decades and was
recognized in 2000 with the Who’s Who in Recycling Award by
the Natural Resources and Environmental Protection Cabinet.
In 2009 the President’s Commission on Campus Sustainability
(PCCS) was established by then President Randy Dunn to take
the campus efforts to the next level. What follows is a list of
programs and activities that MSU has pursued and continues
to promote in the areas of: energy monitoring and reduction,
recycling, water conservation, and academic programs.

Energy Monitoring And Reduction
Energy monitoring and reduction has been a big focus of
sustainability efforts at Murray State University within the past
few years. Renovation projects are receiving special attention.
Energy efficient windows as well as heating and cooling systems
are taking the place of outdated models. These new modifications
are monitored and run more efficiently by upgraded building
automation systems. The renovation of one of the University’s
residential halls, Elizabeth Hall, has been especially successful
at increasing energy efficiency. A new solar water heating system
that feeds into on-demand water heaters has been installed in the
hall, which will use significantly less energy than a conventional
water heater.
In the interest of reducing paper waste, facilities management
has eliminated paper work orders and replaced them with an
electronic distribution system that allows technicians to access
the information on tablets. Efforts to reduce consumption from
lighting sources includes: installing occupancy sensors to control
lighting and reduce energy usage; replacing incandescent and
fluorescent lamps with LED lamps in existing fixtures; installing
LED fixtures/lamps in new lighting installations; and replacing
exterior lighting with LED lighting post, wall and canopy
fixtures. Beginning in the summer of 2014 Murray State will be
installing its first solar panel array near the Curris Student Center
on the main campus. The array will be rated at 25 kilowatts and
act as a large carport covering parking space for visitors to the
student center. In the future, the Univeristy will add panels to
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this array to increase power generating as funds are secured from
other programs.
The Univeristy is currently seeking LEED (Leadership
in Energy and Environmental Design) certification for two
structures: the newly constructed Crisp Center, Paducah Campus
(Gold Certification) and Elizabeth Residential College. The Crisp
Center at Murray State’s Paducah Campus (Paducah, KY) was
built to LEED certification standards. Opening in January 2014
the Crisp Center employs environmental design, geothermal
heating and cooling as well as water filling stations and LED
lighting to reduce the building’s impact on the environment and
our climate. Elizabeth Residential College has received a variety
of “green” retrofits. Elizabeth College has installed LED lighting
in halls and common areas as well as water bottle filling stations
in the lounge and on every floor (17 in all). The building also
uses an on-demand water heating system that is fed by solar water
heaters on the roof.

Recycling Program
Murray State University’s Recycling Program has been
active since the early 1990s and consists of education, promotion,
cooperation, and recognition. The University most actively
recycles paper, cardboard, plastic and aluminum cans. In addition,
facilities management recycles more than 30 other items. Since
1990 campus programs have recycled over 13,000 tons of
materials. Murray State currently diverts around 33% of its total
campus refuse and hopes to achieve a 50% recycling rate in the
near future. With assistance from a state grant, the campus has
recently installed a conveyer sorting system to help reach this
benchmark.
The recycling program maintains a phone line for faculty,
staff and students to respond to questions and concerns. The
program also holds a Recycling Days on the first Saturday of
each month at the North Farm Road recycling facility for the
Murray and campus community to bring mixed paper, cardboard,
glass, plastic, aluminum, books, and motor oil to be recycled.
This facility has become very sophisticated since its opening.
Over the past eight years, the facility has received three Kentucky
Recycling Grants to purchase new equipment, including an
automated horizontal baler, a glass pulverizer, and the conveyor
sorting system. These grants have made it possible to divert
increasing amounts of material from the landfill at a quicker rate.
This material comes from the recycling bins that are placed
in each classroom as well as additional receptacles placed
throughout the academic buildings and residential colleges.
Classroom bins are designed to hold mixed paper, while the
larger receptacles in main areas are designated for plastic, paper,
aluminum and cardboard.
The residential colleges are a big part of campus recycling
efforts as well. Three recycling receptacles for mixed paper,
aluminum, and plastic are on every floor of every residential hall
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to make it convenient for students to recycle items of most any
material at any time. Some residential colleges even maintain a
recycling committee that coordinates with the recycling efforts of
facilities management.
In addition, the University joins the community once a year
to host Make a Difference Day, an event at which citizens and
students alike can bring various recyclables to campus to be
processed. Since 1995, Make a Difference Day has collected
27,092 tons of paper, 106,100 tons of aluminum, and 130,000
tons of glass. Oil, books, batteries, eyeglasses, cell phones, inkjet
cartridges, computers, and clothing are collected as well.
Murray State University Recycling Grants and Awards:
1997:

The Governor’s Environmental Excellence Award

2000:

Kentucky Who’s Who of Recycling

2007:

Awarded a Kentucky Recycling Grant in order to
purchase an automated horizontal bailer

2009:

Awarded a Kentucky Recycling Grant in order to
purchase a glass pulverizer

2013:

Awarded a Kentucky Recycling Grant in order to
purchase a conveyor sorting system

Water Conservation
Facilities management working in conjunction with the
PCCS and MESS (Murray Environmental Students Society) has
initiated a campaign called “take back the tap” which urges both
water conservation and the reduction of plastic water bottle use
on campus. Since the campaign’s inception in 2010, MSU has
installed twenty six water bottle filling stations in the last two
years that has diverted the equivalent of over 100,000 water
bottles. The filling stations are in nearly every residential hall
and classroom building across campus. Facilities management
has also been working to replace all traditional above ground
watering systems to underground watering systems.

Food and Dining Services
Since 2008 MSU Dining Services division has promoted
the “Sustainability through Responsibility” program which
encompasses many different aspects that encourage everyone
to reduce, recycle and reuse. For the last six years the majority
of Dining Services carry out containers are 100 percent
biodegradable. In the summer of 2010 Dining Services removed
trays from its all-you-care-to-eat venue, Winslow Dining
Hall. Dining Services and Racer Hospitality have taken a
responsible step to help reduce food waste by requiring patrons of
Winslow Dining Hall to choose only one entree at a time. Each day,
the fruit and vegetable trimmings and used coffee grounds from
Dining Services kitchens are sent to a composting site at Pullen
Farm. The resulting compost is used to fertilize the sustainability
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garden at Pullen Farm, which provides vegetables and fruit for
campus kitchens.
Winslow Dining Hall (the largest on campus which feeds
all Residential Colleges) purchases much of its seafood from a
company that is certified by the Marine Stewardship Council. The
fish they source is caught by small local fisheries, and is shipped
fresh from the docks.

Academic Programs
MSU has developed several programs since the 1970s that
focus on sustainability and environmental education. Since
1976, the Center for Environmental Education (CEE) has
provided Murray State University and the greater western
Kentucky region with environmental education guidance,
programming, and materials. Housed within the Univeristy’s
College of Education, the CEE offers pre-service and in-service
teachers numerous opportunities to learn methods of integrating
the environment in their classroom curriculum. In addition
to its academic courses, the CEE has an array of educational
materials for loan and outreach educators readily available to
model environmental education methods and prepared activities
for any classroom.  Through the Center for Environmental
Education, MSU was the first of Kentucky’s universities to offer
an environmental education endorsement for graduate education
degrees, an action that has since been implemented by other state
schools.  Murray State University is also the first university in the
state to require elementary education majors to take a one hour
class in Environmental Education.
The Minor in Sustainability Studies draws students from
a variety of backgrounds, including the social sciences, arts
and humanities. With an interdisciplinary series of courses, the
Sustainability Studies minor provides students with integrated
knowledge and skills for global citizenship, as well as produce
various practical experiences and strategies to fulfill the demand
in the job market and new fields of environmental research.
The Watershed Studies Institute (WSI) was originally
established as the Center for Reservoir Research (CRR) in
1987 by the Kentucky Council on Higher Education as a Center
of Excellence for Teaching and Research. In 2009, CRR was
changed to WSI in order to better reflect the diversity of research
that had been completed over the preceding 20 years, and to
continue to broaden the research focus of the Institute. The
mission of the Institute is to provide the infrastructure, support,
and intellect for education and research of watershed ecosystems.
WSI sponsors three research centers, a long-term monitoring
program on Kentucky Lake, and support for undergraduate and
graduate students, postdoctoral research associates, and visiting
scientists.
Pullen Farm has been serving as an experiential teaching
classroom since the early 1980s. While not large enough to
provide all produce for the thousands of students at Murray
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State University, the Sustainability Gardens at Pullen Farm
has provided fruits and vegetables to the cafeterias on campus
since 2008.  Starting with all-natural compost from the fruit and
vegetable trimmings from campus kitchens, the garden is planted
and maintained without chemical fertilizers or pesticides. This
is achieved, at least in part, from a technique called companion
planting. The process is based on the idea that certain plants
benefit others when planted next to or close to one another.
Companion planting provides pest control naturally, without
the need to use chemicals, and in some cases can yield a larger
crop. Traditional recommendations for companion planting
have been used by gardeners for a long time, but recent tests
are scientifically proving they work and it’s working for Dining
Services.

Please feel free to learn more about Murray State University’s
sustainable practices and projects at our website (murraystate.
edu/sustainability).
Scott Byrd is an Assistant Professor of Sociology at Murray
State University. He has worked on community and campus
based sustainability initiatives for over 20 years. His research
focuses on examining international climate change negotiations
as well as how social movements influence local environmental
projects and initiatives.
Courtney Scoby is a first year, undergraduate student at
Murray State University. Her major is Political Science and minor
is Sustainability Studies.

Campus And Community Involvement
While at times a challenge, MSU strives to work with the
Murray, Kentucky community as well as the larger campus
community to achieve progress on sustainability projects. The
Recycling program on campus worked closely with the City
of Murray in the beginning, comingling and processing City
and Campus recyclables together, and subsequently helped the
community build its own recycling program that is now selfsufficient. MSU events such as Earth Week facilitated by MESS
during April each year brings together students, faculty and staff
as well as students and individuals from surrounding communities
by providing panels on environmental issues, documentaries and
entertainment activities.
The Murray Environmental Student Society as an organization
attracts passionate students seeking to make a positive change on
campus and beyond. As such, their goal is to equip students with
the knowledge, skills, and confidence required for becoming
community leaders and agent of change, particularly in the area
of environmental stewardship and activism. The group promotes
awareness and activism on environmental and conservation
issues while enjoying and engaging in outdoor recreational
activities. Students work on projects both on campus and off,
and make an effort to connect with like-minded students at other
universities around the state and nation.
An area off improvement highlighted by the President’s
Commission on Campus Sustainability was to further incorporate
students, faculty and staff in sustainability efforts. This spring
the Make the Switch campaign has been launched to encourage
everyone on campus to reduce energy use by turning off and/
or unplugging lights and electronics when not in use and to
switch to more sustainable practices. The Make the Switch
campaign encourages Murray State students, faculty, staff and
administration to adopt more sustainable practices on campus
and in the classroom by: Informing them of campus sustainability
efforts, Promoting awareness of sustainable practices, activities,
and curriculum, and campaigning for further adoption of policies
and practices that promote campus-wide sustainability.
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Morehead State University’s Thoughtful Approach
to a Sustainable Future
By Blake Hannon
Publications Writer
Morehead State University
Since being founded more than 125 years ago, Morehead
State University has been referred to as a “light to the mountains.”
This is both because of its location in Eastern Kentucky and the
undeniably positive impact this higher education institution has
had on the region and its citizens.
In recent years, MSU has made a conscious effort to make
sure its “light” is shining brightly while also running efficiently.
With an ever-increasing focus on sustainability, the Univeristy
has been taking steps that will make an environmental impact on
both a local and global level.
Before sustainability came into focus at MSU, the Univeristy
had spent previous years taking steps towards energy efficiency.
April Haight, current director of the Center for Environmental
Education at MSU, used to work in facilities management and was
heavily involved in leading the energy conservation management
of facilities for nine years. During that time, she obtained several
grants for energy conservation projects that helped offset the
increasing cost of utilities.
Recycling later became more of a priority among MSU
faculty, students and staff, and a campus-wide effort to “go
green” took shape in the formation of the Morehead State
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University Green Committee in 2010. The committee was a
coalition of more than two-dozen faculty, staff and students.
Its primary goal was to raise awareness for recycling on
campus and organize Earth Day events and activities, as well
as other initiatives including reducing copying and printing,
purchasing battery-powered vehicles for staff use and installing
more bike racks to encourage a bike-friendly campus. The
University took a big step when it ceased coal-fired heating and
switched to natural gas to heat its campus facilities in 2012.
Haight also encouraged student participation in the nationwide
higher education competition, Recyclemania, involving an energy
reduction contest among MSU residence halls. Despite its best
efforts, the Green Committee couldn’t achieve all of its goals and
consequently lost steam by losing campus support.
“It’s important to have the commitment from the top down,
even though to make sustainability succeed, they need to work
from the bottom up.”
If overall campus support was what was needed to make
sustainability a priority at MSU, the catalyst for campus-wide
sustainability came when the American College and University
Presidents Climate Commitment (ACUPCC) made its way to
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President Wayne D. Andrews’ desk. In signing this pledge, MSU
would make a commitment to achieve climate neutrality. It was
a commitment the President decided he would only make after
looking at the whole picture.
“He didn’t want to sign it until he knew what was possible
and what we could do,” said Patrick Langendorfer, outdoor
recreation coordinator and co-chair of MSU’s sustainability
committee.
One of the first steps taken upon signing the ACUPCC was
the formation of MSU’s first ever Sustainability Committee in
2012. This committee was even larger than the Green Committee,
with involvement from students and members of almost every
Univeristy department.
“This committee is a cross section of the campus,” said John
Ernst, member of the Sustainability Committee and Executive
Assistant to the President. “It wasn’t just faculty or just staff, it
was a blending of everybody.”
Once a new committee was formed, the first task was to
gather enough data to determine the University’s carbon footprint,
which Ernst said proved to be an “unbelievable undertaking.”
While the Univeristy was gathering data, it wasted no time in
making positive steps toward sustainability.
The Sustainability Committee formed Earthwise Eagles to
give it a social media presence on Twitter and Facebook as well
as keep students updated on campus sustainability initiatives.
New construction on campus included the use of more energyefficient materials and lighting. MSU is also collaborating with
Aramark, the campus’s food service provider, to turn the school’s
food waste into compost that can be used at the University Farm
or sold to the general public.
“We are currently gathering information to be able to
determine if composting would be feasible,” said Autumn Sysco,
food services director for Aramark and MSU Dining Services.
The University also ordered 50 new blue and gold recycling
bins adorned with the MSU logo that will be placed next to
outside garbage bins around campus and in areas at sporting
events. In addition, 11 new four-compartment recycling bins have
been ordered and will be placed in residence hall lobbies.
“We see a lot of stuff going to the trash that could have
gone to recycling,” said Holly Niehoff, environmental health and
safety tech and chairperson for the Sustainability Committee’s
recycling subcommittee. “Everybody will have more of a chance.
It’ll be easier for people to choose to recycle.”
MSU’s new commitment to sustainable practices can also be
found in the classroom. As the Univeristy’s Applied Engineering
and Technology program looks to the future, it’s become
abundantly clear that an emphasis needs to be placed on
sustainability.
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Dr. Hans Chapman, assistant professor in MSU’s Department
of Applied Engineering and Technology, said the Univeristy has
made real progress in recent years. Both lecture courses and labs
have been developed with a sustainability focus and several recent
senior capstone projects have involved the design or redesign of
MSU facilities in ways to improve water conservation, reduce
carbon emissions and use alternative energy sources.
“Every system in engineering and technology needs to be
sustainable. The paradigm is shifting there. We need to catch up,”
Chapman said. “We’re doing our part to make sure our students
are going to be ready.”
The University’s carbon calculator results came in at the
end of February 2014. Based on the findings, the biggest carbon
source on campus came in the form of transportation, which
includes faculty, staff and students commuting to work, trips for
athletic teams and the Univeristy’s study abroad program.
Haight said that compiling the information necessary to
determine the University’s carbon emissions needed to be
gathered before signing a pledge to become carbon neutral.
“The data collected will provide valuable information for
developing a plan to reduce our emissions,” Haight said.
“The plan will require the Univeristy to evaluate policies
and procedures, invest in infrastructure, preserve natural areas
and educate the campus community. I hope that each campus
community member will pitch in to make small changes that add
up to a big change when we all work together.”
Despite the difficulty of reducing necessary travel of faculty,
students and staff, Haight said the Univeristy’s progress in
sustainability will be made through its offsets. MSU has 657
acres of trees, and it will plan not only to preserve that space
but also plant more trees and native plants to further offset the
carbon emissions caused by travel. This is just one example of
the sustainable practices the Sustainability Committee will use as
it strives towards carbon neutrality.
“It’s going to be really keeping an eye on the pulse as
time goes on and figuring out ways to make that happen,”
Langendorfer said.
Morehead State University has exhibited behavior and enacted
policies for decades that show our Eagles are environmentally
conscious. The past few years, the focus of sustainability has
only increased. Now, with the proper data in hand and the
entire Univeristy on board, MSU can say without a doubt that
sustainability is a top priority.
“What I hope will come out of this is that even if we
don’t feel that we can become 100 percent carbon neutral, the
Univeristy still takes steps to do the best practices,” Haight said.
“There are steps that we can make now that will improve not only
the global community but also our local community.”
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The author would like to thank Dr. Hans Chapman, John
Ernst, April Haight, Patrick Langendorfer, Holly Niehoff,
Autumn Sysco and everyone involved with MSU’s Sustainability
Committee for their efforts and cooperation.
Blake Hannon is the publications writer with the Office of
Communications and Marketing at Morehead State University.
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