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Executive Summary

In October 2006 JMU Provost Dr. Douglas Brown
created the Campus Sustainability Working Group, a
broad-based coalition of representatives from JMU’s
Facilities Management, Business Services, Residence
Life, Center for Energy and Environmental Sustainabil-
ity, student organizations, faculty, and the City of Har-
risonburg. This group was charged with:

1. Evaluating JMU’s current policies and prac-
tices as they affect sustainability.

2. Exploring opportunities and options to make
JMU a “green” university.

3. Proposing a path forward to institutionalize
sustainability efforts on campus.

In April 2007, JMU President Dr. Linwood Rose ele-
vated the working group to the President’s Commission
on Environmental Stewardship and Sustainability, and
asked the group to continue its primary tasks.

To conduct its analysis, the Commission applied a
synthesis of ten commonly used campus sustainability
audit/assessment tools. We evaluated the following
areas of campus operations:

e Curriculum and Student Opportunities
Research and Scholarship

Community Outreach and Service

Faculty, Staff, and Student Development
Mission, Structure, Policy, and Planning
On and Off Campus Operations with respect to:
— CO, Emissions and Air Pollution

— Indoor Air Quality

— New Construction and Renovation

— Energy Use

— Dining Services

— Procurement and Purchasing

— Waste Management and Recycling

— Transportation

— Water Use and Sewage

— Landscape and Biodiversity Management
— Hazardous Waste

— Land Use Planning

— Community Involvement

The assessment allowed us to (1) identify and describe
the major infrastructures and natural resources at JIMU
relevant to sustainability, (2) benchmark university per-
formance where data was available, (3) highlight gaps
in our knowledge base, and (4) make detailed recom-

mendations that JMU could adopt to foster a greener
campus with a smaller ecological footprint.

This report, Enhancing Sustainability at James
Madison University, is a summary of the forthcoming
JMU Campus Sustainability Audit, a more detailed and
lengthy benchmarking of sustainability at JMU. The
major findings and recommendations of both reports
are structured around the following five elements:

1. Proposed guiding principles for a sustainable
campus ecology.

2. Highlights of our findings regarding the
strengths, challenges, and opportunities con-
fronting JMU as it moves forward in its goals
to green the campus.

3. Recommendations to improve sustainability.

4. Priority actions required of the Administra-
tion.

5. Suggested initiatives for this academic year.

Six Principles for A
Sustainable Campus Ecology

The first step of the University is to develop a clear set
of principles that all members of the IMU community
can use to guide their actions toward more sustainable
practices. The Commission developed the following six
principles:

1. Create an institutional culture of sustainabili-
ty.

Work toward carbon neutrality.

Minimize material impacts.

Conserve and steward natural resources.
Foster interdisciplinary research, education,
and literacy in sustainability.

Build sustainable community through partner-
ships, service, and outreach.
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Key Findings:
Sustainability at IMU

Over the past decade, JIMU has increasingly recognized
the significance of environmental sustainability and
stewardship. On the institutional front, JMU was an
early signatory of the Talloires Declaration, and Facili-
ties Management has historically implemented energy
efficiency and conservation upgrades as part of its



standard operating procedures. On the academic front,
a number of new degree programs and interdisciplinary
minors have been created, centers have been estab-
lished, and research focused on sustainability has in-
creased. Student organizations with environmental
missions have also bloomed, providing leadership and
important sustainability programming on campus.

Three broad mandates shape JMU’s commitment
to sustainability, evaluations of the university’s per-
formance, and appropriate strategies for greening the
campus. These include:

1. The Talloires Declaration, which principally ad-
dresses sustainability and the academic functions
of the university (see Appendix A).

2. Governor Kaine’s Executive Order 48, which di-
rects all state institutions to significantly reduce
energy consumption and implement more sustain-
able construction and procurement practices (see
Appendix B).

3. The American College and University Presidents
Climate Commitment, which puts JMU on a long
term path of carbon neutrality and primarily in-
volves energy use and transportation strategies
(see Appendix C).

In addition to these mandates, JMU is also go-
verned by a number of state and federal regulations re-
garding air and water pollution, recycling, hazardous
waste management, and stormwater management.

The Institutional Context

JMU is a residential campus of approximately
17,000 students and about 2,700 faculty and staff. The
655 acre campus is centralized geographically, but
does have a number of facilities and properties not lo-
cated on the main campus. There are 33 dorms, 55
educational and administrative buildings, and 14 aux-
iliary facilities. The university has over 4.5 million
square feet of conditioned space, and Residence Life
houses approximately 5,800 students on campus each
year.

The major challenge to a more sustainable JIMU is
its ongoing growth mode. The university intends to ex-
pand to about 20,000 students, which, when combined
with increasingly distant and dispersed buildings and
facilities, makes transportation and travel between lo-
cations more challenging. In addition, planned new
construction and major renovations will increase ener-
gy loads on campus, and ecologically sound construc-
tion is constrained by the Commonwealth’s financing
and capital budgeting processes. Retrofitting existing
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building stock with energy and water conservation
measures is limited by the materials and architecture of
the older buildings. There is also increasing uncertainty
and instability in energy markets.

Our findings indicate that JMU is ahead of the
curve in important ways, including energy efficiency
practices, use of alternative fuel vehicles, availability
of carbon-free energy, an award-winning recycling
program, innovative food service procurement, and
support by the student body for green initiatives.

However, key challenges exist in three critical
areas—energy consumption, transportation demand
management, and the need for integrated landscape and
water management practices. In addition, there are
many opportunities for improvement in areas where we
are already doing well, for collaboration with the City
of Harrisonburg, and for strengthening the coordination
and collaboration between the University’s multiple
environmental curricula and research centers.

Recommendations

The Commission’s analysis of the current state of sus-
tainability at JMU generated nearly 200 specific rec-
ommendations for enhancing environmental responsi-
bility and stewardship. These recommendations range
from very detailed prescriptions about such items as
lighting and equipment purchasing to broader changes
in campus culture to very high cost items such as the
redesign of Newman Lake.

There are abundant opportunities to improve sus-
tainability at JMU that can be implemented at low or
no cost and within existing operations. Such “low
hanging fruit” activities fit within existing campus pro-
grams and missions and can be accomplished by mid-
level management and staff with little financial ex-
penditure. The Commission’s recommendations for the
following areas are characterized almost entirely by
such easily accomplished initiatives:

e Dining services

¢ Procurement

¢ Recycling

e Curriculum

¢ Research

e Service and outreach

o Landscape and land use planning

o New building construction and major renova-
tions

In spite of the abundance of readily implemented sus-
tainability measures, the Commission found many in-



stances in which more substantial change is needed.
These changes require executive decision-making to
provide clear guidance about a path forward and to es-
tablish university priorities.

Constraints exist. Factors outside JIMU’s imme-
diate control affect our ability to pursue more aggres-
sively certain kinds of sustainability policies, pro-
grams, and projects. Examples include the current in-
frastructure on Port Republic Road, the nature of the
Commonwealth’s capital budgeting process, and the
lack of green power purchasing options from the local
electric utility.

The Commission is making a large set of recom-
mendations ranging from quick and low cost solutions
to more expensive and time consuming changes. Our
portfolio of recommendations for moving the Universi-
ty forward on its path to a smaller ecological footprint
is organized around our six guiding principles for a
sustainable campus ecology.

Priority Actions for Senior
Management

The Commission has identified four broad sets of
priority actions for senior management:

1. Establish, communicate, and institutionalize a sus-
tainability vision and associated mission, goals,
and policies.

2. Address key decisions that need to be made, in-
cluding:

a) Affirm or modify the six guiding principles

for a sustainable campus ecology.

Develop appropriate reward and incentive

systems.

c) Establish mandatory recycling or a more ag-

gressive voluntary recycling programming.

Define sustainability building standards for

new construction and major renovations.

e) Establish transportation demand manage-
ment goals in terms of campus access by
single occupancy vehicles and the preva-
lence of alternative transportation modes.

f) Clarify the University’s degree of willing-

ness to experiment with alternative

landscaping through the use of native plants,
cultivated wildscapes, experimental turf
plots, and other innovative measures.

Determine how to institutionalize sustaina-

bility programming, oversight, and man-

agement.

b)

d)

9)
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h) Incorporate environmental sustainability in-
to the current cycle of campus master plan-
ning.

i) Establish a single administrative position to
coordinate toxic and hazardous materials
management.

j) Determine the degree and type of required
training about sustainability for students, fa-
culty, and staff.

3. Establish finance and budgeting mechanisms.

4. Prioritize campus operations of greatest need and
cost.

Actions for Academic
Year 2007-2008

Activities are already underway. Over the past several
months many initiatives have started (or concluded) to
enhance sustainability. For the remainder of the 2007-
2008 academic year, the Commission recommends that
the Administration prioritize its tasks related to sustai-
nability policies and issues, and communicate its antic-
ipated timeline of action on key decision-making to the
JMU Community. In addition, to maintain momentum,
enthusiasm, and progress toward a more sustainable
campus, the Commission recommends that the follow-
ing actions be undertaken this academic year:

o Begin long term strategic planning for energy,
transportation, water management, and carbon
neutrality.

o Establish a permanent Sustainability Council and
assign it with the task of proposing a 5-year Sus-
tainability Plan based on the findings and recom-
mendations of the Commission’s report. The
Council should also be charged with implement-
ing and coordinating the “low hanging fruit” initi-
atives identified by the Commission.

¢ Hold sustainability slogan and logo competitions
to foster sustainability awareness on campus and
to use for on-campus “branding.”

o Implement a dorm challenge for electricity and
water use.

¢ Plan for extended sustainability events throughout
Earth Week in April.

o Develop a JMU sustainability web portal, with in-
tegrated access to a wide variety of sustainability
topics, activities, and programs on campus.

e Begin design of a sustainability educational pavi-
lion powered by the JMU solar-wind hybrid sys-
tem and using principles of green design.

o Institute new recycling campaigns on campus.



o Institute green purchasing and procurement train-
ing for those authorized to use the EVA system.

o Develop a comprehensive plan for complying
with the Governor’s mandate for universal use of
recycled paper and for procurement of energy ef-
ficient equipment.

o |Institute workshops on new techniques in inte-
grated natural resource management, especially
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with respect to the relationship between landscape
and land-use practices and water quality and con-
servation.

Participate in the 2008 RecycleMania Challenge
sponsored by the US Environmental Protection
Agency, the National Recycling Council, and the
College and University Recycling Council.



Commission Findings

Commission Charge

In October 2006 JMU Provost Dr. Douglas Brown
created the Campus Sustainability Working Group, a
broad-based coalition of representatives from JMU’s
Facilities Management, Business Services, Residence
Life, Center for Energy and Environmental Sustainabil-
ity, student organizations, faculty, and the City of Har-
risonburg. This group was charged with:

4. Evaluating JMU’s current policies and practices as
they affect sustainability.

5. Exploring opportunities and options to make JMU
a “green” university.

6. Proposing a path forward to institutionalize sustai-
nability efforts on campus.

To prepare our analysis and recommendations, the
Commission was asked to recognize that the University
should make a public statement and model desired ac-
tions for the JIMU community. In addition, we were
asked to:

o Help reconceptualize how the University does
business.

¢ Develop a 5-year plan for greening the campus
that senior management could review for imple-
mentation, and that provides specific recommen-
dations based on (1) a needs assessment, (2)
sound science, and (3) examples of other institu-
tions where such practices have worked.

e Explore where policies may need to be developed,
and identify circumstances in which state regula-
tions inhibit desired activities.

o Address the extent to which our relationship with
external R&D organizations may be engaged,
since the University now has access to expertise
that we did not have before, including interna-
tional collaborations.

In April 2007, JMU President Dr. Linwood Rose
elevated the working group to the President’s Commis-
sion on Environmental Stewardship and Sustainability,
and asked the group to continue its primary tasks.

To conduct its analysis, the Commission applied a
synthesis of ten commonly used campus sustainability
audit/assessment tools. We evaluated more than fifteen
areas related to campus operations, curriculum and re-
search, and institutional policies and procedures. The

assessment allowed us to (1) identify and describe the
major infrastructures and natural resources at JIMU re-
levant to sustainability, (2) benchmark university per-
formance where data was available, (3) highlight gaps
in our knowledge base, and (4) make detailed recom-
mendations that JMU could adopt to foster a greener
campus with a smaller ecological footprint.

Our findings indicate JMU is ahead of the curve in
important ways, including energy efficiency practices,
use of alternative fuel vehicles, availability of carbon-
free energy, an award-winning recycling program, in-
novative food service procurement, and support by the
student body for green initiatives. However, key chal-
lenges exist in three critical areas—energy consump-
tion, transportation demand management, and the need
for integrated landscape and water management prac-
tices. There are also opportunities for improvement in
areas where we are already doing well, for collabora-
tion with the City of Harrisonburg, and for strengthen-
ing the coordination and collaboration between JIMU’s
many environmental curricula and research centers.

This report, Enhancing Sustainability at James
Madison University, is a summary of the forthcoming
JMU Campus Sustainability Audit, a more detailed and
lengthy benchmarking of sustainability at JMU. The
major findings and recommendations of both reports
are structured around the following five elements:

1. Proposed guiding principles for a sustainable cam-
pus ecology.

2. Highlights of our findings regarding the strengths,

challenges, and opportunities confronting JMU as

it moves forward in its goals to green the campus.

Recommendations to improve sustainability.

Priority actions required of the Administration.

5. Suggested initiatives for this academic year.

»w

Six Principles for
A Sustainable
Campus Ecology

The first step of the University is to develop a clear set
of principles that all members of the IMU community
can use to guide their actions toward more sustainable



practices. The Commission developed the following six
principles:

Principle #1: Create an institutional culture of
sustainability

In order for JIMU to move forward as a greener
campus, we must develop a culture in which sus-
tainability is practiced as an intrinsic part of our
thoughts, actions, and deeds.

Principle #2. Work Toward Carbon Neutrality

Climate change is the most global of our sustaina-
bility challenges, and efforts are underway at all
levels of American society to reduce carbon dio-
xide (CO,) emissions. “Carbon neutrality” has re-
cently emerged as a management principle in
which human-generated CO, is reduced as much as
possible, then balanced (or “neutralized”) through
a variety of carbon offsets. President Rose put
JMU on a carbon neutral path when he signed the
American College & University Presidents Cli-
mate Commitment in June 2007.

Principle #3. Minimize Material Impacts

Our material culture has direct impacts on the en-
vironment because of the waste generated, because
of the environmental degradation created by raw
material extraction and processing, and because of
the energy used to manufacture material goods.
Principle #3 guides us to minimize our material
impacts through three broad sets of actions: con-
suming less, buying “green,” and reducing waste.
Achieving Principle #3 is a matter of practicing the
5 Rs: Rethink, Reduce, Reuse, Repair, Recycle.

Principle #4. Conserve and Steward Natural
Resources

Natural resources sustain human life by providing
for our food, water, energy, and material needs.
They sustain the human spirit by providing an aes-
thetic connection to nature. Yet our resources are
increasingly scarce, polluted, and hazardous to
human health and economic well-being.

Principle #4 promotes conservation and steward-
ship, and commits us to using fewer natural re-
sources. We must take care not to degrade the re-
sources that we do use, and whenever possible, re-
store and rehabilitate resources to their natural
conditions. Enacting Principle #4 is the most chal-
lenging of the six because it covers several envi-
ronmental domains (air, soil, water, plants, and an-
imals) and reflects complex ecosystem dynamics
between these domains.

Principle #5. Foster Interdisciplinary Research,
Education, and Literacy in Sustainability

By its very nature, sustainability encompasses the
full scope of human endeavors and extraordinary
interactions in and with our natural world. Know-
ing how to live more sustainably is inherently in-
terdisciplinary both in the ways we analyze the
problems and in the crafting of solutions. It will
take collective, collaborative insights to address
sustainability issues. As a consequence, our aca-
demic mission and curriculum should value and
foster the integration of expertise and creativity
among all members of the IMU community. Basic
literacy in sustainability is essential for everyone,
and includes hands-on, out-of-classroom expe-
riences as well as traditional intellectual inquiry.

Principle #6. Build Sustainable Community through
Partnerships, Service, and Outreach

Principle #6 acknowledges our interdependence
with the City of Harrisonburg and the Shenandoah
Valley in particular. Sustainable development for
everyone in our region requires collaboration and
partnerships through service, outreach, and coor-
dinated action directed at our common goals.

Key Findings:
Sustainability at IMU

JMU is part of larger human and ecological communi-
ties, and our actions have consequences for the well-
being of others. We are intimately dependent on the
City of Harrisonburg for municipal services, water,
transportation, and residences for students, faculty, and
staff. The Shenandoah Valley—wiith its renowned riv-
er, national park, and rural character—depends on a
clean environment for the health of its citizens, for
tourism and recreation, and for economic vitality. The
Chesapeake Bay ecosystem and marine-based economy
are under extraordinary stress from contamination
throughout its watershed, of which we are a part. Our
fossil fuel use affects climate dynamics at the global
scale. Campus sustainability is therefore critical not
just for the well-being of the immediate JIMU Commu-
nity, but for all with whom we are interdependent.

Over the past decade, JMU has increasingly rec-
ognized the significance of environmental sustainabili-
ty and stewardship. On the institutional front, IMU



was an early signatory of the Talloires Declaration,’
and Facilities Management has historically imple-
mented energy efficiency and conservation upgrades as
part of its standard operating procedures. On the aca-
demic front, a number of new degree programs and in-
terdisciplinary minors have been created, centers have
been established, and research focused on sustainability
has increased.

Student organizations with environmental missions
have also bloomed, providing leadership and important
sustainability programming on campus. The IMU
Clean Energy Coalition, a federation of multiple stu-
dent organizations, won a $1,000 eco-grant from MTV
in its 2006 national Break the Addiction Challenge. Al-
so in 2006, the American Chemical Society (ACS)
awarded JMU’s student ACS chapter a Green Chemi-
stry Chapter Award. In addition, JMU student Ryan
Powanda was the recipient of a prestigious $5,000
Morris K. Udall scholarship for leadership in environ-
mental issues. Notably, the JMU student body voted
overwhelmingly (81%) in Spring 2007 to institute a $9
per semester green fee for all full time students.

The existence of this Commission is a reflection of
the growing momentum on campus to “be green” and
the need to have a coordinated and explicit strategy for
achieving a more sustainable university. Most recently,
in June 2007, President Rose signed the American Col-
lege & University Presidents Climate Commitment,
pledging JMU to a path of carbon neutrality.

Three broad mandates shape JMU’s commitment
to sustainability, evaluations of the university’s per-
formance, and appropriate strategies for greening the
campus. These include:

4. The Talloires Declaration, which principally ad-
dresses sustainability and the academic functions
of the university (see Appendix A).

5. Governor Kaine’s Executive Order 48, which di-
rects all state institutions to significantly reduce
energy consumption and implement more sustain-
able construction and procurement practices (see
Appendix B).

! The Talloires Declaration is an international ten-point
plan of action for “incorporating sustainability and en-
vironmental literacy in teaching, research, operations
and outreach at colleges and universities. It has been
signed by over 350 university presidents and chancel-
lors in over 40 countries” (University Leaders for A
Sustainable Future, “What is the Talloires Declara-
tion?” www.ulsf.org, accessed October 26, 2007).

6. The Presidents Climate Commitment, which puts
JMU on a long term path of carbon neutrality and
primarily involves energy use and transportation
strategies (see Appendix C).

In addition to these mandates, JMU is also go-
verned by a number of state and federal regulations re-
garding air and water pollution, recycling, hazardous
waste management, and stormwater management.

To continue to move JMU forward in its sustaina-
bility goals, the Commission comprehensively ana-
lyzed more than 15 separate areas of university activity
with respect to (a) current practices affecting sustaina-
bility, and (b) the strengths, challenges, and opportuni-
ties that confront our campus. Areas reviewed include:

o Curriculum and Student Opportunities
o Research and Scholarship
e Community Outreach and Service
e Faculty, Staff, and Student Development
e Mission, Structure, Policy, and Planning
e On and Off Campus Operations with respect to:
—  CO, Emissions and Air Pollution
— Indoor Air Quality
— New Construction and Renovation
— Energy Use
— Dining Services
— Procurement and Purchasing
— Waste Management and Recycling
— Transportation
—  Water Use and Sewage
— Landscape and Biodiversity Management
— Hazardous Waste
— Land Use Planning
—  Community Involvement

Our findings regarding strengths, challenges, and op-
portunities are presented below and organized around
the six guiding principles for a sustainable campus
ecology.

The Institutional Context

JMU is a residential campus of approximately
17,000 students and about 2,700 faculty and staff. The
655 acre campus is centralized geographically, but
does have a number of facilities and properties not lo-
cated on the main campus, including Memorial Hall,
Grace Street Galleries, Blue Ridge Hall, the Edith J.
Carrier Arboretum, the JMU Farm, the Turner Ashby
Monument, the motor pool, and a variety of ware-
houses and administrative operations. There are 33
dorms, 55 educational and administrative buildings,



Extreme Green......

Hundreds of universities around the country are rapidly going green. What are some of the most innovative measures
that other schools are taking, and how does JMU compare? Read on for inspiration, and check out the Association
for the Advancement of Sustainability in Higher Education (www.aashe.org) for even more ideas.

Carbon Reduction

# Heating and cooling on JMU’s East Campus is powered by steam from the City of Harrisonburg’s Resource Re-
covery Facility, a waste-to-energy plant that turns trash into carbon-free energy.

& The College of Integrated Science and Technology has a 10-kilowatt solar photovoltaic array that provides 9,400
kilowatt hours of electricity a year to the CISAT building, and a 2-kilowatt hybrid photovoltaic-wind turbine system
that is used for research and education.

 JMU supports the City’s public bus service, which provides free ridership to anyone with a JAC card. On an av-
erage week day, the Harrisonburg Department of Public Transportation is moving more than 7,500 students—on
busses that all run on biodiesel.

« Madison’s Transportation Department has been ahead of the curve for years—100% of the University’'s main-
tenance fleet is rated as alternative fuel vehicles, well above the 20% mandated by federal and state guidelines.
All transportation vehicles, as well as most landscaping equipment, are running on blends of either biodiesel or
ethanol. The Transportation Department also partners with the College of Integrated Science and Technology to
support the Alternative Fuel Vehicles Lab, which has undertaken, frankly, more activities than we can count.

« North Carolina’s tiny Warren Wilson College knows how to get big things done. As part of a comprehensive sus-
tainability initiative, the College built the second largest photovoltaic array in the state, and is expected to pro-
duce 20 megawatt hours of power annually.

« New York University is locked in the heart of Manhattan Island, hardly the easiest place to go green. When NYU
decided to commit to a more sustainable campus, they signed with an upstate New York wind farm to meet
100% of the school's electricity demand.

 Minnesota’s Carleton College installed a 1.65 megawatt wind turbine in 2004, large enough to generate all of the
school’s electricity needs onsite—with some extra for local public schools.

« Urban schools often use a great deal of money and fuel to get students around, but the University of California at
Santa Barbara has greened its transportation the low-tech way. Although the school is located in a mid-sized
city, 76% of the school’s students commute to school by bicycle. This is thanks in part to the city’s many bicycle
routes and a civic culture that promotes environmental awareness. It is also partly UCSB's own work: the school
has its own bicycle office, designed to promote awareness and safety. Similarly, the University of California at
Los Angeles implemented a master bicycle plan that boosted bike riding to campus by 50 percent.

« There’s no mystery about energy use at Ohio’s Oberlin College. This college of nearly 3,000 students provides a
real-time display of energy consumption in 17 dormitories through a computer dashboard system. Watch it your-
self at www.oberlin.edu/dormenergy.




Minimizing Material Impacts

L)

JMU’s Dining Services uses more than 200 locally grown or produced products, and distributes free recycling
mugs each September to all students who purchase meal plans. Using the mug lowers the cost of a soft drink by
30%.

In 2005, Madison won the award for best university recycling program in the Commonwealth, and recycles over
17 different categories of waste products. JMU's recycling rate is about 28 percent, slightly higher than the 25
percent mandated by the state government.

The new dining hall on IMU’s East Campus, slated to open in 2009, will be certified LEED Silver by the US
Green Building Council, and Facilities Management has just completed its new JMU Green Construction Guide-
lines, a comprehensive manual for green building, construction, and renovation.

JMU’s Housekeeping Services purchases paper towels and toilet paper made of 100 percent recycled content
for the entire campus, and is phasing out all old cleaning products with those that are Green Seal certified.

Maine’s Colby College is committed to keeping its food green and local. Under the “Maine First” program, pro-
duce is purchased from outside the state only as a last resort. Colby also uses guidelines to encourage the pur-
chase of food that is organic, and buys meat that is harvested or grown using sustainable agriculture.

St. Olaf College is in the middle of Minnesota's farm country. It is no surprise, then, that the College’s dining cen-
ters compost 100% of food waste to be used on the school's own farmland—farmland which, in turn, provides
considerable produce to be served in campus dining centers.

Brown University has its own farmer’s market of locally produced foods every week on Wriston Quad, and the
University of California at Berkeley has a certified organic kitchen as part of its dining services.

Kentucky's Berea College recently opened an ecovillage to house students, families, workers, and academic
programs. The village is as environmental as it is edifying. Residents learn about sustainability by doing it them-
selves. The ecovillage aims to cut energy use by 75%; make sewage and wastewater safe for swimming; and
sustainably dispose of more than half of all waste, goals met through innovative green design and community in-
volvement.

Lane Community College recycling program unites old ideas and new. The Oregon school boasts an overall re-
cycling rate of 61%, a success that relies in part on good implementation of old ideas, like recycling bins and col-
lections of hazardous waste. The school also holds swaps for clothing, personal belongings, and office equip-
ment, allowing unwanted items to go into new hands, not the trash.

Maine's College of the Atlantic recently put its ecology-focused curriculum to an audacious test. The school
aimed to host a “zero-waste graduation,” accommodating 800 people without producing any dead waste. The
event was a resounding success: the weekend left behind only five pounds of unreclaimed waste. The program
has now become a permanent part of the College’s commencement exercises.

Electronic, computer, and furniture wastes are an environmental hazard and a bureaucratic hassle. Montreal's
McGill University has cut through the red tape by creating an auction where campus departments can buy and
sell surplus equipment. The unclaimed material is then recycled. Between the two programs, 87% of McGill's
electronic and furniture waste is reused or recycled.



Natural Resource Conservation
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The 14-acre Edith J. Carrier Arboretum at JMU is a readily accessible sanctuary of native plants, wildlife, walking
trails, public education programming, and meditation gardens for the local community. The new parking lot was
also built according to guidelines provided by Virginia's Department of Conservation and Recreation.

New electronically-controlled irrigation systems around JMU’s campus provide opportunities for more careful wa-
ter conservation measures, especially during periods of drought.

With over 50,000 students and 2,000 acres of land, water use is a big issue for the University of Florida, and the
University has likewise found a big solution. A three million gallon water reclamation plant makes waste water
safe for irrigation—this gray water provides 90 percent of the campus’ unusually large irrigation demand.

The University of Florida is also committed to protecting its cultural heritage. In 1989, the University enrolled 650
acres of its central campus onto the National Register of Historic Places. The Campus Historic District now pro-
tects 20 of the school's beautiful brick and terra cotta academic buildings.

Seattle University landscapes the smart way. Watering systems are controlled by computers, which are repro-
grammed six times annually to ensure that watering works with the seasons, preventing over-watering and ill-
timed irrigation. When Seattle’s famous rains roll in, sensors cut off irrigation.

Land grant schools grapple with big land-use problems. The University of California at Merced has approached
the problem with a comprehensive plan. Of Merced's 7000 acres, 5000 have been given over to the Nature Con-
servancy as a permanent conservation easement. 750 acres have been set aside as a permanent nature reserve.
The school is also planning for future academic growth, setting aside a 300 acre corridor immediately around the
campus to meet future demand.

St. Olaf College has made a unique commitment to Southern Minnesota’s diverse ecology. The small school has
reclaimed over 80 acres of woodland, along with 140 acres of prairie and 14 ecologically sensitive wetlands. The
College also brings this commitment home, preventing soil degradation through a tilling ban on its own farms.

Some schools hold special properties, but Calfornia State University at Chico is the special property. In 1982, the
entire university was dedicated as an arboretum, encompassing over 200 woodland plant species. The arboretum
is also part of education at Chico: a management club and regular walking tours help get students involved in the
campus’ environmental health.

The award-winning C.K. Choi Building at the University of British Columbia in Vancouver is a sustainability dream
come true. This 34,400 square foot academic building features clever applications of daylighting and natural ven-
tilation, use of salvaged and repurposed materials, water-conserving xeriscapes, and wildlife habitats. Landscape
irrigation is done exclusively from the building’s rainwater and recycled graywater, and the facility also boasts a
building-scale waterless composting toilet system.



and 14 auxiliary facilities. The university has over 4.5
million square feet of conditioned space, and Resi-
dence Life houses approximately 5,800 students on
campus each year.

The major challenge to a more sustainable JIMU is
its ongoing growth mode. The university intends to ex-
pand to about 20,000 students, which, when combined
with increasingly distant and dispersed buildings and
facilities, makes transportation and travel between lo-
cations more challenging. In addition, planned new
construction and major renovations® will increase ener-
gy loads on campus, and ecologically sound construc-
tion is constrained by the Commonwealth’s financing
and capital budgeting processes. Retrofitting existing
building stock with energy and water conservation
measures is limited by the materials and architecture of
the older buildings. And, there is increasing uncertainty
and instability in energy markets.

As seen in the Extreme Green inset, many JMU in-
itiatives match several of those considered to be some
of the most innovative in higher education. What is
notable is that these are accomplished largely as a mat-
ter of general practice at the University: at present,
there is only one formally codified policy related to
sustainability at JMU: Policy 4305, which defines our
recycling program.

Carbon Neutrality

Our carbon footprint—as well as the air pollution asso-
ciated with campus operations—is created by our direct
energy use for electricity, building space conditioning
(heating and cooling), and hot water production as well
as transportation-related emissions by the JIMU fleet. It
is also created by transportation-related emissions due
to commuting by students, faculty, and staff. (JMU is-
sues about 12,000 on-campus parking permits each

year.)

JMU purchases all of its electricity from the Harri-
sonburg Electric Commission, a municipal distribution
utility that purchases most of its power from Dominion
Electric Power. Campus heating and cooling is primari-
ly steam-based, and steam is also used for some hot
water production. The JMU power plant, which uses
natural gas, generates steam to heat and cool the main
campus, while steam for the East Campus is purchased

% The East Campus Library is under construction now.
In addition, a new 400-bed residence hall, a 700-seat
dining facility, and a Center for the Performing Arts
are all in the planning stages.

from the City’s Resource Recovery Facility (RRF), a
waste-to-energy facility. Notably, the RRF generates
steam in part by incinerating municipal waste, making
such steam a no-carbon source of campus energy.
Throughout the entire campus, natural gas is used for
some space heating and hot water production as well as
cooking in the dining facilities. Fuel oil #2 is also used,
as is propane, for heating needs in buildings not on the
main campus. The total cost of campus direct energy
consumption—for purchased electricity, steam, natural
gas, fuel oil #2, and propane—was $9.8 million in fis-
cal year 2005-2006. Achieving the Governor’s man-
dated 20% reduction would require that JMU reduce its
direct energy bill by about $2 million within 3 years.

JMU?’s energy and transportation profile reflects
several strengths. First is the no-carbon footprint of the
Resource Recovery Facility, a significant source of
campus energy. Second is the availability of a quality
public transportation system. Third is the prevalence of
alternative fuel vehicles—the JMU fleet as well as the
public transit fleet are all rated as alternative fuel ve-
hicles, and many are running on biodiesel-blended fuel.
Fourth are the continuous energy efficiency and con-
servation upgrades that are instituted by Facilities
Management.

With respect to implementing the Presidents Cli-
mate Commitment, the Commission cannot report a
carbon footprint calculation for JMU because we are
lacking data that we need to do so. Efforts are under-
way to collect the necessary data to complete a phase |
greenhouse gas inventory for JMU by June 2008, as
required by the Commitment. The Commission be-
lieves that the most serious challenge in reducing our
carbon footprint will be in managing campus transpor-
tation demands.

Material Consumption

Material consumption directly affects sustainability be-
cause of the waste generated, because of the environ-
mental degradation created by raw material extraction
and processing, and because of the energy used to
manufacture material goods. More sustainable material
consumption is driven by the 5 Rs of sustainability (re-
think, reduce, reuse, repair, recycle) and the principles
that (a) locally-made food and products have the lowest
environmental impacts, and (b) eco-friendly material
content is preferred. Governor Kaine’s Executive Order
48 stipulates that all state facilities are to adopt univer-
sal use of recycled paper, and are to procure only ener-
gy star rated equipment.



Several areas of campus operations are related to
JMU’s material consumption and sustainability. These
include Procurement and Purchasing, the Recycling
Program, Dining Services, Housekeeping, and Facili-
ties Management.

JMU'’s position with respect to material consump-
tion and sustainability reflects quiet leadership on cam-
pus. Housekeeping is already using 100 percent re-
cycled paper products and is phasing out all old clean-
ing agents with those that are GreenSeal certified. Din-
ing Services procures more than 200 locally grown or
made products, and has initiated Fair Trade and organic
purchasing. ARAMARK, our major food service ven-
dor, has an explicit set of corporate sustainability stan-
dards. JMU’s recycling program processes more than
980 tons of waste each year, from 17 different catego-
ries of waste. Our recycling program won the 2005
award for best university recycling program in the
Commonwealth.

In spite of successes and continuous innovation,
JMU'’s recycling rate has leveled out at about 28 per-
cent (just above the state-mandated 25 percent rate, and
equivalent to the US national average). In addition, we
have no systematic way of identifying green products
in the EVA purchasing system, and use of recycled pa-
per for printers and photocopiers is far from universal
on campus. Furthermore, hazardous materials handling
is a vulnerability for JIMU because of a lack of centra-
lized authority over these materials and their proper
storage and handling.

The Commission recommends that our priorities
with respect to material consumption and sustainability
focus on increasing the campus recycling rate, continu-
ing to do innovative work in Dining Services and the
Recycling Program, and conducting formal training on
green purchasing and procurement for JMU staff. In
addition, we recommend that the University institute a
centralized position in Academic Affairs to oversee and
coordinate hazardous materials.

Natural Resource Conservation
and Stewardship

The most notable point about natural resource conser-
vation and stewardship at JMU is that the university is
located in the Shenandoah Valley and in the Shenan-
doah River and Chesapeake Bay watersheds. Not only
does the region depend on environmental quality for
tourism and recreation, but the Shenandoah was rated
as one of the ten most endangered rivers in the United
States in 2006. The Chesapeake Bay is under such eco-
logical stress that a host of state, regional, and federal

environmental regulations are intensively focused on
protecting the Bay from further degradation. As a con-
sequence, JMU’s landscape and water conservation
practices matter considerably to the environmental
well-being of the Commonwealth. The University has
also recently come under federal regulations for MS4
(stormwater) permitting and management.

The campus infrastructure for potable water, se-
wage, and stormwater is fully dependent on and con-
nected to the City of Harrisonburg. Water pipes, sanita-
ry sewers, and stormwater drains are of various ages,
and are subject to continuous mapping, upgrade, and
maintenance by JMU’s Facilities Management. In fis-
cal year 2005-06, JMU spent $708,000 on water and
sewage costs, and Facilities Management routinely up-
grades campus buildings with water conserving devic-
es. Automated irrigation systems have recently been
installed throughout much of the campus.

Like the vast majority of American universities,
JMU’s landscape management is heavily guided by the
need for a campus aesthetic that reflects a manicured,
mature, and seasonally attractive landscaping. The
main JMU campus is a lovely representation of this
classic approach and is often cited by students, parents,
and visitors as a hallmark feature of the university.

However, JMU does not have explicit policies,
programs, or practices related to sustainable, holistic
landscape and natural resource management, and there
is a pressing need to recognize and actively manage the
integrated ecologies of water usage, landscaping prac-
tices, stormwater management, and land use on cam-
pus. Although biodiversity and ecosystem functions of
the landscape have not historically been considered,
these elements of sustainable resource management
represent an opportunity for growth and experimenta-
tion at JIMU and are increasingly essential to down-
stream watershed health.

The Commission believes that natural resource
conservation and stewardship is one of the most press-
ing campus needs. We have two special properties—
the Arboretum and the JMU Farm—that can be used
extensively for sustainability education and demonstra-
tion projects. In addition, because the East Campus is
not a mature landscape, it invites experimentation and
innovative approaches to water quality protection,
more sustainable landscaping practices, and stormwater
control.

Interdisciplinary Research, Education,
and Literacy



Courses (or parts of courses) related to sustainability,
the environment, and earth science are scattered
throughout JMU in all of the academic colleges. The
new Sustainability Engineering program is the only
undergraduate degree that is explicitly about sustaina-
bility, although a Bachelor’s of Earth Science is availa-
ble. There are currently three interdisciplinary minors
related to the environment, and environmental concen-
trations exist in three degree programs (Economics,
Geographic Science, and Integrated Science and Tech-
nology). A new Sustainable Business Certificate pro-
gram will begin in Fall 2008, as will a new internation-
al joint Master’s degree (with the University of Malta)
in environmental sustainability. The General Education
Program has no explicit elements related to sustainabil-

ity.

There are four university research centers and in-
stitutes focused on environmental science studies, in-
cluding the Center for Environment, Health, and Safe-
ty; the Institute for Conservation Law Enforcement; the
Center for Energy and Environmental Sustainability;
and the Institute for Health and Environmental Com-
munication. Outreach and service activities related to
the environment and sustainability are extensive, and
include (as examples) a variety of K-12 initiatives, a
farm internship program, the activities of the Alterna-
tive Fuel Vehicles Lab, a wetlands restoration project
for the Town of Woodstock, and the public education
programming of the Edith J. Carrier Arboretum.

The Commission estimates that about 5 percent of
JMU faculty conduct research related in some fashion
to sustainability, and with more effective campus net-
working and communication, we estimate this figure
could double to about 10 percent.

The Commission believes there are three principal
weaknesses regarding the academic vigor of sustaina-
bility education, research, and literacy at JMU. First,
there is a lack of coordination and communication be-
tween the curricular units and among faculty in this
area. Second, educational opportunities are not transpa-
rent to students. Third, there is no incentive or reward
system related to sustainability at any level within the
University. Because interest in and opportunities for in-
terdisciplinary collaboration are strong on campus, we
believe more effective coordination of these disparate
efforts should receive high priority in the Division of
Academic Affairs.

Community and Partnerships

JMU relies on services from the City of Harrisonburg
that affect our sustainability, particularly with respect
to the Harrisonburg Departments of Public Transporta-

tion and Public Works, the Resource Recovery Facility,
and the Harrisonburg Electric Commission. In addition,
our recycling program confers regularly with the City,
and faculty have assisted the City with its environmen-
tal needs, including environmental communication
campaigns (such as pet waste brochures) and air quali-
ty research (JMU is helping Harrisonburg conduct its
greenhouse gas and emissions inventory).

JMU faculty also have prominent roles on the
boards of local resource conservation organizations, in-
cluding the Pure Water Forum, the Shenandoah Re-
source Conservation and Development Council, and
the Shenandoah River Fishkill Taskforce.

The Commission believes there is potential for
significant expanded community programming, colla-
boration, and partnership. Key areas for future activity
include:

o More formalized project-based partnerships
with the City related to recycling, transporta-
tion, water conservation, and stormwater man-
agement.

o Efforts to support corporate sustainability in the
Shenandoah Valley.

e Public outreach programs for private citizens on
household-level sustainability.

e Service learning opportunities for students in
the local community.

Recommendations

The Commission’s analysis of the current state of sus-
tainability at JMU generated nearly 200 specific rec-
ommendations for enhancing environmental responsi-
bility and stewardship. These recommendations range
from very detailed prescriptions about such items as
lighting and equipment purchasing to broader changes
in campus culture to very high cost items such as the
redesign of Newman Lake.

As detailed in the forthcoming JMU Campus Sus-
tainability Audit, there are abundant opportunities to
improve sustainability at JMU that can be implemented
at low or no cost and within existing operations. All
four of the major university divisions (Administration
and Finance, Advancement, Student Affairs, and Aca-
demic Affairs) are capable of initiating significant
campus change as part of their existing administrative
authority.



Such “low hanging fruit” activities fit within exist-
ing campus programs and missions and can be accom-
plished by mid-level management and staff with little
financial expenditure. Indeed, the Commission’s rec-
ommendations for the following areas are characterized
almost entirely by easily accomplished initiatives:

¢ Dining services

e Procurement

¢ Recycling

e Curriculum

¢ Research

e Service and outreach

e Landscape and land use planning

o New building construction and major renova-
tions

To be successful, however, these initiatives will require
significant campus-wide collaboration and coordina-
tion.

In spite of the abundance of readily implemented
sustainability measures, the Commission found many
instances in which more substantial change is needed.
These changes require executive decision-making to
provide clear guidance about a path forward and to es-
tablish university priorities, and are detailed later in
this report.

Constraints exist. Factors outside JMU’s imme-
diate control affect our ability to pursue more aggres-
sively certain kinds of sustainability policies, pro-
grams, and projects. At present, the following circums-
tances limit our range of choice:

e The railroad line through campus cannot be
moved because it is cost prohibitive (in excess of
$70 million).

e The current infrastructure on Port Republic Road
limits our ability to accommodate alternative
modes of transportation, such as walking and bik-
ing.

e The nature of the Commonwealth’s capital bud-
geting process affects our ability to implement
LEED-compliant construction, even though such
construction is mandated by the Governor’s ex-
ecutive order.

e The EVA purchasing system does not currently
designate green products, making sustainable
procurement more difficult.

e HEC does not currently offer any green power op-
tions, limiting our ability in the near term to pur-
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chase renewable energy from the electric power
grid.

e Restricted channels of distribution for ethanol in
the Commonwealth will limit our access to alter-
native transportation fuels for a few years.

¢ As apublic institution, JIMU is not eligible for
important state funding programs, such as the
Water Quality Improvement Fund.

The Commission is making a large set of recommenda-
tions ranging from quick and low cost solutions to
more expensive and time consuming changes. Our
portfolio of recommendations for moving the Universi-
ty forward on its path to a smaller ecological footprint
is organized around our six guiding principles for a
sustainable campus ecology.

Principle #1:

Create an Institutional Culture of
Sustainability

First and foremost, we must create an institutional cul-
ture of sustainability. JIMU should foster an environ-
ment in which education, research, and the mission and
policies of the institution explicitly acknowledge the
value of sustainability and work toward it. The Com-
mission recommends the following actions to cultivate
a climate of sustainability within the JIMU Community:

o Provide a clear statement of mission and goals re-
garding sustainability, and institutionalize them in
university policies and procedures.

e Adopt the 6 Principles for a Sustainable Campus
Ecology recommended by the Commission.

o Create a physical infrastructure that promotes and
values a pedestrian- and bicycle-friendly campus,
and which restricts single occupancy vehicle traffic.

e Create a campus that is mindful of its energy con-
sumption, and that conserves energy as a matter of
habit and pride.

o Foster universal participation in recycling efforts by
students, faculty, and staff both on and off campus.

e Integrate sustainability into university reward and
incentive systems.

o Develop a university slogan that captures and in-
spires our values and goals about sustainability.

e Develop a green symbol (logo) with which to label
sustainable efforts on campus (organic food in the
dining hall, alternative fuel vehicles, energy effi-
cient lighting, and so forth).

e Adopt a “green infrastructure” approach to campus
master planning.



e Create working landscapes on and off campus that
are living laboratories and demonstration sites for
sustainable land use practices, water conservation,
and biodiversity enhancement.

e Reinforce “all together one” from a sustainable
communities perspective. Our individual actions af-
fect Harrisonburg, the Shenandoah Valley, the Che-
sapeake Bay, the Nation, and ultimately the global
community.

o Inspire a campus ethic of natural resource conserva-
tion and stewardship.

o Develop sustainability guides for JIMU vendors to
enable them to support campus environmental
goals.

e Create a Sustainability Council as a permanent me-
chanism for promoting and coordinating campus
sustainability efforts. (See Appendix D for a pro-
posed model.)

Principle #2:
Work Toward Carbon Neutrality

Two matters are most urgent regarding JMU’s carbon
footprint and air quality impacts. The first is to meet
the Governor’s mandated 20% reduction in energy
costs by 2010, and the other is to begin implementing
the Presidents Climate Commitment. This pledge (see
Appendix C) states that the following actions are re-
quired of signatory universities:

o Within one year of signing, complete an
emissions inventory.

o Within two years of signing, set target dates
and milestones for becoming carbon neu-
tral.

o Take immediate steps to reduce greenhouse
gas emissions by selecting from a pre-
scribed list of short-term actions.

o Make sustainability part of the educational
experience and integrate it into the curricu-
lum.

o Make the strategic plan, greenhouse gas in-
ventory, and progress reports publicly
available.

Information gaps must be filled in order to achieve
the Governor’s target reductions and to implement the
Climate Commitment. Most importantly, IMU needs to
conduct a detailed analysis of campus energy use to (a)
identify areas of greatest energy and cost savings po-
tential, and (b) complete the required emissions inven-
tory. While these activities are taking place, a signifi-
cant number of easily accomplished initiatives can be
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instituted to increase awareness and momentum on
campus. Such activities include (for example) dorm
energy challenges, light bulb exchanges, the use of
vending misers, weatherization workshops, installation
of “no idling zone” signage, and a wide variety of edu-
cation and awareness campaigns.

Constraints affecting the University in its pursuit
of carbon neutrality include restricted access to etha-
nol-blended fuels® and our inability to reduce or offset
carbon emissions through green power purchases. At
present, HEC does not provide its customers with op-
tions to purchase renewable energy.

Partnership opportunities include (a) working with
the City to further expand and enhance the infrastruc-
ture connecting the town and campus for cyclists and
pedestrians, (b) continuing to enhance the public bus
service, and (c) collaborating on greenhouse gas inven-
tories, since Harrisonburg is a signatory to the ICLEI
Local Governments for Sustainability program.

The biggest challenge confronting JMU with re-
spect to carbon neutrality is transportation demand
management. The very high volume of student single
occupancy vehicle traffic on and around campus is a
notable contributor to our carbon footprint and local
airshed pollution. Change in vehicle access and parking
policies will require executive decision-making at the
highest levels of the University.

Principle #3:
Minimize Material Impacts

Minimizing material impacts requires rethinking how
and why we purchase products and how we manage the
campus waste stream. Adopting and promoting the 5
Rs (rethink, reduce, reuse, repair, and recycle) creates
effective habits that allow us to reduce consumption
overall, buy more ecologically-friendly products, and
recycle a broader array of campus wastes. In addition
to education and awareness campaigns and other readi-
ly implemented initiatives, the Commission recom-
mends the following more substantial campus changes:

e Development of a comprehensive plan for comply-
ing with the Governor’s mandate for universal use
of recycled paper and for procurement of energy ef-
ficient equipment.

% The Commission acknowledges the growing concern
over the sustainability of ethanol production itself.



e Expanded purchasing of local food, fair trade, and
organic products by Dining Services, and more vis-
ible branding of these products.

e Composting of dining hall waste.

e An increase in the campus recycling rate to 50%.

e Greater compliance at the building level with exist-
ing recycling policies.

e Joining the Virginia Department of Environmental
Quality’s Virginia Environmental Excellence Pro-
gram.

o Partnering with the City to improve recycling by
students living off campus, particularly in the large
apartment complexes.

In addition, we strongly recommended that JIMU es-
tablish a single Environmental Health and Safety Of-
ficer to oversee all of the university’s involvement
with hazardous materials to enhance public safety
and emergency response.

Constraints affecting the University’s efforts to
reduce its material impacts include the EVA purchas-
ing system (which does not designate green prod-
ucts), lowest bid procurement requirements (which
prevent us from paying green premiums), and the
Commonwealth’s capital budgeting process (which
affects our ability to construct LEED-compliant
buildings and renovations).

The major challenge confronting JMU with re-
spect to minimizing material impacts will be increas-
ing the recycling rate. Although a formal policy ex-
ists, it is for voluntary recycling only, and participa-
tion rates vary widely across campus. To achieve the
recommended higher rate, the University may need to
move to a mandatory recycling policy, which re-
quires senior decision-making.

Principle #4:

Conserve and Steward Natural
Resources

Conserving natural resources is the most challenging
sustainability goal not just for IMU, but for all com-
munities. Not only must human impacts on individual
environmental domains be considered—such as air and
water quality—but complex system dynamics create
interdependence between all environmental conditions.
As a consequence, the professional field is moving ra-
pidly from traditional pollution control models to pol-
lution prevention and integrated natural resource man-
agement, for which conventional resource management
techniques are becoming increasingly out of date.
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In addition to education and awareness campaigns
and other readily implemented initiatives, the Commis-
sion recommends the following more substantial cam-
pus changes:

o The establishment of specific water conservation
and water usage targets as well as explicit water
conservation, usage, and sustainability policies.

o A consideration of more sophisticated best practice

and state-of-the-art water conservation measures for

new construction and major renovations, such as
green roofs, graywater diversion and recycling, wa-
terless urinals, and building scale composting toilet
systems.

Partnership with the City of Harrisonburg to devel-

op integrated stormwater management strategies

and enhanced regulatory compliance.

Development of explicit policies and strategies re-

garding campus landscaping and land use practices

that foster water conservation, reduce erosion and
sedimentation, improve downstream water quality,
and enhance biodiversity.

Implementation of shoreline stabilization for New-

man Lake to reduce sedimentation and siltation,

and adoption of a long term goal for redesigning the
lake and natural stream channels to provide more
effective stormwater management, water purifica-
tion, wildlife habitat, and aesthetic value.

Experimentation with more sophisticated best prac-

tice and state-of-the-art water conservation meas-

ures in landscaping, such as progressive nutrient
management techniques, vegetative swales, rain
gardens, vegetative filter strips, bioretention ponds,
and biological and hydrodynamic stormwater sys-
tems.

Development and implementation of a forest ste-

wardship management plan for the JIMU Farm.

Design and implementation of an integrated pest

management program.

Use of the East Campus to create living laboratories

and demonstration sites for experimental turf plots,

sustainable land use practices, water conservation,
and biodiversity enhancement.

Incorporation of sustainability topics and certifica-

tions into the professional development require-

ments for Facilities Management staff.

Principle #5:

Foster Interdisciplinary
Research, Education, and
Literacy in Sustainability

It is the Talloires Declaration that provides the most
specific guidance about the academic role of the uni-



versity and its obligation to foster sustainability. The
Commission has consequently organized its recom-
mendations according to the key principles advocated
by this agreement.

A. Raise Awareness

The Tailloires Agreement states that all signatory
parties should “Use every opportunity to raise pub-
lic, government, industry, foundation, and universi-
ty awareness by openly addressing the urgent need
to move toward an environmentally sustainable fu-
ture.” To this end, the Commission recommends
that:

o Sustainability education and training be required
for all students, faculty, and staff through what-
ever formats are most appropriate for these di-
verse constituencies.

e JMU demonstrate its leadership role in sustaina-
bility at conferences and other public venues,
and provide special travel funds to faculty, staff,
and students to do so.

o The University make effective use of media and
public relations to showcase its efforts at the
campus, alumni, local, state, and national levels.

e JMU make its goals and mission in sustainability
highly visible in its web presence and university
media and print resources.

e The Speaker’s Bureau maintain a list of IMU
sustainability experts to meet requests from local
civic organizations.

e We host a conference on sustainability issues in
the Commonwealth and/or Shenandoah Valley.

o We create a JMU website that acts as an inte-
grated portal to campus sustainability.

¢ JMU make sustainability highly visible on cam-
pus through selective landscaping, wildscapes,
logos, signage, public kiosks, and so forth.

e Develop an on-campus walking tour that allows
participants to visit and understand key sites on
campus that embody sustainable practices, such
as the green roof, the CISAT solar electric array,
and native landscaping.

o Make expanded use of the Arboretum and JMU
farm as hallmark sites for sustainability educa-
tion.

¢ Initiate workshops and educational opportunities
for members of the IMU community and local
residents to learn about saving energy in their
homes, more sustainable gardening and consum-
er horticulture practices, water conservation, and
so forth.

e Build an educational pavilion powered by the
CISAT hybrid power system.
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¢ Incorporate sustainability into first year pro-
gramming, such as the One Book and Freshman
Reading Program.

o Explore opportunities for living-learning sustai-
nability programs in the residence halls, includ-
ing formal academic learning communities.

. Collaborate for Interdisciplinary

Approaches

Complex systems require interdisciplinary prob-
lem-solving, and the IMU community has consi-
derable expertise in the sustainability challenges
that confront us. So does the practitioner communi-
ty, with whom we are less engaged. Talloires di-
rects us to foster integrative approaches to campus
sustainability and to “develop interdisciplinary ap-
proaches to curricula, research initiatives, opera-
tions, and outreach activities that support an envi-
ronmentally sustainable future.” To this end the
Commission recommends that JIMU:

o |nitiate an annual 1-2 day Sustainability Collo-
quium specifically for IMU faculty for the pur-
poses of (1) collaboration and support of scholar-
ly endeavors, (2) internal curriculum coordination
and planning, (3) sharing pedagogical innova-
tions, and (4) round table discussions with practi-
tioners on outreach and research agendas.
Institute a regular series of short (2-4 hour) work-
shops for IMU administrators, staff, and faculty
related to local and regional sustainability issues
and associated best practices for campus opera-
tions. Examples include new developments in in-
tegrated pest management, meeting requirements
for MS4 stormwater permitting, techniques for
increasing thermal cycle efficiency in HVAC
equipment, new construction materials and tech-
nigues, sustainable agriculture and dining servic-
es, and so forth. Seminars would bring together
practitioners, policymakers, campus facilities
managers, administrators, and interested faculty.

. Enhance Capacity of Primary and

Secondary Schools

Signatories to the Talloires Declaration pledge to
“Establish partnerships with primary and secondary
schools to help develop the capacity for interdiscip-
linary teaching about population, environment, and
sustainable development.” Because of its long-term
ties to the educational community and its role in the
training of new teachers, JMU is well-positioned to
work intimately with the K-12 community. We rec-
ommend that all academic units support environ-
mental and sustainability education for pre-service



teachers and K-12 students and teachers, including
curriculum and professional development.

. Foster Environmental Literacy for All

This principle of Talloire urges universities to
“create programs to develop the capability of uni-
versity faculty to teach environmental literacy to all
undergraduate, graduate, and professional stu-
dents.” The Commission believes there is value in
enhancing environmental literacy for all members
of the IMU community, and therefore suggests that
the university initiate on-campus workshops for:

e Substantive training for faculty, administrators,
and staff on sustainability, environmental litera-
cy, environmental communication, and environ-
mental education.

o Effective pedagogy for faculty on sustainability,
environmental literacy, environmental communi-
cation, and environmental education.

o Professional development opportunities related
to sustainability for administrators and staff,
such as workshops on energy-efficient equip-
ment purchases, sustainability in an office set-
ting, and so forth.

E. Educate for Environmentally
Responsible Citizenship

Finally, Talloires recommends that participating in-
stitutions “Establish programs to produce expertise
in environmental management, sustainable econom-
ic development, population, and related fields to
ensure that all university graduates are environmen-
tally literate and have the awareness and under-
standing to be ecologically responsible citizens.”
To achieve this goal, the Commission recommends
that IMU:

o Develop sustainability themes in the General
Education program.

o Build on and better promote existing curriculum
opportunities in sustainability and the environ-
ment, including making these more transparent
to students.

¢ Incorporate sustainability into the current Career
Guide published by Career and Academic Plan-
ning.

¢ Include sustainable lifestyle guides in the IMU
OneBook and Residence Life resources, and in-
corporate it as a theme for the freshman book
program.

o Explore opportunities for interdisciplinary de-
grees in sustainability and environmental ste-
wardship.
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o Create opportunities through service learning to
participate in sustainability initiatives.

o Create regular opportunities for sustainability
education through study abroad programs.

Principle #6:

Build Sustainable Community
Through Partnerships, Service,
and Outreach

JMU is embedded in other communities, and achieving
a sustainable campus means achieving sustainable
communities. Outreach, collaboration, and partnership
with those outside of the university are essential to
achieving meaningful improvements in our environ-
mental well-being. The Talloires Declaration instructs
us to “encourage involvement of government, founda-
tions, and industry in supporting interdisciplinary re-
search, education, policy formation, and information
exchange in environmentally sustainable development”
and to “expand work with community and nongovern-
mental organizations to assist in finding solutions to
environmental problems.” To this end the Commission
recommends that JIMU:

o Develop project-based partnerships with the City
of Harrisonburg to achieve local and regional
goals in environmental quality and sustainable
development. Priority areas include recycling,
stormwater management, transportation, and wa-
ter conservation.

o Create collaborative mechanisms so that the City
and the University are mutually aware of each
others sustainability goals and needs.

¢ Begin dialog with HEC and other large electricity
consumers in the city to explore the possibilities
for green power purchasing.

¢ Initiate industry-based programs to enhance cor-
porate sustainability within the Shenandoah Val-
ley.

o Create a working group to explore options for ex-
panded power generation capacity at the Resource
Recovery Facility.

o Build bridges with Eastern Mennonite University
to enhance sustainability at both institutions.



Priority Actions for
Senior Management

The Commission has identified four broad sets of
priority actions for senior management. These include
(1) articulating a clear message about the role and need
for sustainability in JMU’s mission, policies, practices,
and procedures, (2) addressing key decisions that need
to be made, (3) resolving finance and budget chal-
lenges to implementation of both routine and more
costly sustainability initiatives, and (4) prioritizing in-
vestments regarding areas of greatest campus need.

1. Establish, communicate, and in-
stitutionalize a sustainability vi-
sion and associated mission,
goals, and policies.

The Administration has clearly affirmed its com-
mitment to sustainability in several ways. Over the
past decade, the university has established an
award-winning recycling program, provided funds
for energy upgrades to buildings and grounds, and
made substantial investments in our alternative
fuel vehicle program, to name just a few. The sign-
ing of the Presidents Climate Commitment by Dr.
Rose represents a clear signal of JMU’s sustaina-
bility values.

While these efforts are positive strides in the
right direction, clear communication of our envi-
ronmental sustainability vision, mission, and goals
is necessary. All members of the JIMU community
need to understand where we are going, and that
sustainability is significant to the university as a
whole, not just to a small group of stakeholders
who care about the environment. In order for this
common path forward to develop, we must have a
clear set of attainable goals and policies that are
adhered to by all divisions of the university.

2. Address Key Decisions That
Need To Be Made

Several key decisions by the Administration are
required to provide clear direction about JIMU’s
sustainability goals and policies.

A. Affirm or modify the six guiding principles
for a sustainable campus ecology.

A common vision requires guidelines for action.
The Commission recommends that the Adminis-
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tration affirm and adopt the six guiding principles
for a sustainable campus ecology set forth in this
report.

B. Develop appropriate reward and incentive
systems.

There are many ways to encourage members of the
university community to participate in sustainabili-
ty efforts. Positive measures will go further than
those that are punitive or that require adherence
through regulation.

The Commission recommends that positive reward
and incentive systems be developed to encourage
sustainability. While some incentive programs can
be costly, significant results can be obtained with
minimal funds. Examples include contests to lower
energy and water use or to increase recycling, and
annual award programs that recognize outstanding
accomplishments.

With impending budget reductions for the next
several years, the Commission understands that
funds may be limited. Decisions need to be made
regarding the dollar amounts available for incen-
tives and the procedures for expending the funds.

C. Establish mandatory recycling or a more ag-
gressive voluntary recycling program.

The recycling program at JMU is the only aspect
of sustainability that has an official university pol-
icy. However, the program is not mandatory, com-
pliance problems exist in many buildings, and the
campus recycling rate has plateaued at about 28%.
The Commission is recommending that the cam-
pus recycling rate be increased to 50%. To achieve
this goal, a more rigorous campus approach to re-
cycling is required.

If the Administration chooses to make the program
mandatory, the formal policy will need to be up-
dated to include sanctions for noncompliance and
well as incentives for outstanding performance.
Regardless of whether the program is mandatory
or voluntary, the Administration will still need to
make a stronger statement about its expectations
regarding recycling participation, especially at the
building level.

D. Define sustainability building standards for
new construction and major renovations.

Governor Kaine’s Executive Order 48 requires that
major construction and renovation of facilities ad-
here to energy performance standards at least as



stringent as the Green Building Council’s mini-
mum LEED rating’ or the Environmental Protec-
tion Agency’s Energy Star system for buildings.
Relatedly, one option for complying with the Pres-
idents Climate Commitment requires that all new
buildings be constructed with at least LEED Silver
certification.

The first building to be designed under this
mandate is the CISAT Dining Hall, for which the
Administration committed to a LEED Silver certi-
fication. While the executive order does not speci-
fy a specific LEED or Energy Star rating, the Ad-
ministration should establish a specific goal for all
future construction. The Commission recommends
that JMU strive for the highest appropriate level of
LEED certification for each project.

E. Establish transportation demand manage-
ment goals in terms of campus access by sin-
gle occupancy vehicles and the prevalence of
alternative transportation modes.

As mentioned previously, transportation demand
management is likely to require the most signifi-
cant campus change in order to reduce the Univer-
sity’s greenhouse gas emissions. JMU issues about
12,000 campus parking permits, and the associated
on- and off- campus traffic congestion is rising in
spite of the growing use of public transportation.
The Administration needs to establish a specific
policy about future parking lot construction and
campus vehicle access, and then develop measures
for implementing the appropriate transportation
demand management techniques. The Commission
recognizes that an in-depth study is required to
create a campus strategic transportation plan, and
we recommend that this be among the Administra-
tion’s highest priorities.

F. Clarify the University’s degree of willingness
to experiment with alternative landscaping
through the use of native plants, cultivated
wildscapes, experimental turf plots, and oth-
er innovative measures.

Sustainability is not a characteristic of the classic
approach to landscaping that many American uni-
versities pursue. This approach is typically re-
source intensive in terms of water use, application

* Leadership in Energy and Environmental Design
(LEED) is a voluntary industrial rating system spon-
sored by the US Green Building Council. It is designed
to expand and accelerate the adoption of green building
and sustainable construction practices worldwide.
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of nutrients, and maintenance. Biodiversity, water
conservation, and ecosystem functions of the land-
scape have not historically been considered, and
these elements of sustainable resource manage-
ment represent an opportunity for growth and ex-
perimentation on campus.

The Administration will need to clarify the extent
to which sustainable landscaping practices will be
pursued on campus, particularly with respect to:
(a) encouraging the use of native plants, (b) mini-
mizing or eliminating the use of synthetic chemi-
cals for fertilizer and pest control, and (c) enhanc-
ing biodiversity for such purposes as habitat resto-
ration and water purification. We believe more
sustainable practices can be implemented on the
main campus with no visible change in the aesthet-
ics of the current landscape, which is clearly a
hallmark of the University.

However, the Commission believes that the East
Campus—with its large swaths of turfgrass, mod-
est planting beds, and modern architecture—
invites a landscape that can function as a living la-
boratory for native plantings, organic turf plots,
wildlife habitat, and vegetative buffers. We rec-
ommend that the Administration consider using
the East Campus as a living, educational laborato-
ry in which Facilities Management, faculty, and
students can collaborate on innovative approaches
to sustainable landscape management. Part of this
process would involve experimenting with natura-
listic landscape designs that would be aesthetically
attractive, but not as classically formal as the main
campus.

G. Determine how to institutionalize sustaina-
bility programming, oversight, and manage-
ment.

One organization needs to be responsible for en-
suring that our sustainability efforts thrive. IMU
has a number of sustainability initiatives across
campus, but we do not have an institutionalized
process for sharing, promoting, leveraging, and
coordinating our work. The Commission recom-
mends that the Administration institute a perma-
nent Sustainability Council as detailed in Appen-
dix D. In addition, the Commission recommends
that a position of Sustainability Coordinator be
created in the Division of Business Services. This
individual would be responsible for tracking all
campus sustainability projects completed or in
progress, including associated savings in resource
consumption or reduced environmental impacts re-
sulting from these projects.



H. Incorporate environmental sustainability in-
to the current cycle of campus master plan-
ning.

The Commission recommends that environmental
sustainability and stewardship be explicitly incor-
porated in campus master planning efforts, and
that JIMU adopt a “green infrastructure” approach
to campus land use decisions. Since the University
is currently mid-way through such a planning
cycle now, the Administration needs to address
how sustainability should be addressed in the cur-
rent planning process.

I. Establish a single administrative position to
coordinate toxic and hazardous materials
management.

Toxic and hazardous materials management is an
area of vulnerability for IMU. In Academic Af-
fairs, each department that has toxic or hazardous
materials is responsible for the handling and sto-
rage of these materials. Currently, there is insuffi-
cient accountability for ensuring proper material
handling, and the University has had incidents that
required building closings. The Commission re-
commends that a Chemical Hygienist position be
established for Academic Affairs, with oversight
for all labs and areas that use toxic and hazardous
materials. This position would ensure oversight,
proper storage and disposal of materials, and train-
ing for lab safety officers and other lab personnel.

J. Determine the degree and type of required
training about sustainability for students, fa-
culty, staff.

To raise awareness and understanding about sus-
tainability, the Commission has recommended that
sustainability education and training be required
for all students, faculty, and staff through whatever
formats are most appropriate for these diverse con-
stituencies. The Administration needs to consider
to what degree it believes sustainability education
should be required, and how best to approach such
a goal.

Establish Finance and
Budgeting Mechanisms

Achieving University sustainability goals will re-
quire significant expenditure, even allowing for
cost-savings and payback from many invest-
ments. A high priority for the Administration is to
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explore and identify ways the university may ef-
fectively finance its sustainability strategy.

An example illustrates this concern. JMU recently
had to forgo a green roof on the new East Campus
Dining Hall because of cost constraints. Even
though the building will still be LEED Silver cer-
tified, a green roof would have been a highly vis-
ible symbol of the University’s commitment to
sustainability and its leadership in green architec-
ture, both of which are motivational for members
of the IMU Community. It would also have anc-
hored a new landscape aesthetic for the East
Campus, enabling a holistic visual integration of
buildings and grounds with a naturalistic ap-
proach to landscaping. It would also serve as a
campus attraction, bringing in visitors and stimu-
lating use of the East Campus conference facili-
ties.

The Commission therefore suggests that the Ad-
ministration:

o Explore alternative funding models such as re-
volving funds, student green fees or green tui-
tion items, and green endowments.

o Establish annual budgeting and funding levels
for sustainability projects and investments and
their associated operational units.

o Address how to pay for “green premiums,” the
slightly higher costs associated with more eco-
friendly products and practices, such as con-
struction costs for LEED certifications, re-
cycled paper, renewable energy, and so forth.

o Discuss with Commonwealth leaders the pos-
sibility of state-wide incentive funds.

The Commission also recommends that the JIMU Ad-
ministration honor the spirit of the students” Spring
2007 Green Fund Referendum. We believe the students
should be given some type of opportunity to financially
contribute to and co-administer resources dedicated to
sustainability projects. We suggest the Administration
consider alternative models for doing so, such as set-
ting up an experimental pilot tuition program, volunta-
ry contributions, class gifts, and so forth.

4. Prioritize Campus Operations

of Greatest Need and Cost

Three sustainability issues on campus are quite ur-
gent. Each of these is sufficiently complex that we
need to develop long term strategic plans in each



area and prioritize major expenditures (those that
may exceed $50,000). The three areas are:

Energy use: In order to comply with the Gover-
nor’s executive order and work toward carbon
neutrality, we need to establish the relative
energy and cost savings of different investment
alternatives. Many improvements will be capital
intensive, and major expenses in this area could
include:

o Extensive sub-metering of the campus to
monitor energy use. This data is required to
optimize energy and cost savings, and the
Commission believes this is the highest prior-
ity expenditure at this time.

o Capital intensive retrofits if JIMU decides to
achieve Energy Star ratings for its existing
building stock. This could require renova-
tions with major up front capital costs, al-
though such costs are likely to be offset
through energy savings over the long term.

o Green power premiums if green power pur-
chasing becomes available to JMU. The
Commission recommends exploring this is-
sue with other large electricity consumers in
Harrisonburg and HEC.

o |Installation of renewable energy sources on
campus, such as solar photovoltaic power.

Transportation: Campus traffic congestion is a
nuisance, it forms a notable part of our carbon
footprint, and it is a significant source of air pol-
lution. A strategic transportation plan is urgent-
ly required because not only is traffic a problem
now, but JMU is also in expansion mode. Fu-
ture transportation needs must be considered for
their implications for a sustainable campus. Ma-
jor expenses in this area of need could include:

o Accelerated replacement of vehicles in the
JMU motor pool and fleet with electric or
hybrid vehicles.

o A warrant study and installation of a traffic
light at University Boulevard and the en-
trance to East Campus. This would allow a
safer pedestrian and bicycle crossing, provide
easier access to the Arboretum, and facilitate
alternative transportation to and from cam-
pus.

e The non-trivial marginal cost of electric or
hybrid vehicles to individual departments if
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purchase of such vehicles were mandated by
the Administration.

3. Water management: Water management in-
volves water conservation and stormwater man-
agement, both of which are priorities for the
City in terms of moderating JMU’s environ-
mental impacts. Because JMU is in the Shenan-
doah River and Chesapeake Bay watersheds, ef-
fective water management is critical in terms of
meeting state, regional, and federal water quali-
ty regulations. The challenge for IMU is to
move from more traditional technological ap-
proaches to those that are best practice or state-
of-the-art techniques. These often require inte-
grated landscape, biological, and physical con-
trols over campus hydrology. Major expenses in
this area could include:

o Extensive sub-metering of the campus to
monitor water use. This data is required to
determine the areas of greatest potential wa-
ter conservation and cost savings.

o Enhanced automation of campus irrigation
systems, so that irrigation is based on actual
soil conditions and not time or day of week.

o The installation of more sophisticated best
practice and state-of-the-art water conserva-
tion measures for new construction and major
renovations, such as green roofs, graywater
diversion and recycling, waterless urinals,
and building scale composting toilet systems.

¢ Implementation of shoreline stabilization for
Newman Lake to reduce sedimentation and
siltation, and adoption of a long term goal for
redesigning the lake and natural stream chan-
nels to provide more effective stormwater
management, water purification, wildlife ha-
bitat, and aesthetic value.

o Experimentation with more sophisticated best
practice and state-of-the-art water conserva-
tion measures in landscaping, such as novel
nutrient management techniques, vegetative
swales, rain gardens, vegetative filter strips,
bioretention ponds, and biological and hy-
drodynamic stormwater systems.

Other major expenses exist outside these three
areas as well. The Commission also recommends the
following as very important, but costly, ehnance-
ments to campus sustainability:



e The purchase of a composter to compost food
waste from Dining Services. This would involve
the cost of the composter as well as kitchen reno-
vations in Gibbons Dining Hall, the Festival, and
Chandler.

o Historic restoration of the JMU Farm, and reha-
bilitation of the property for use as a showcase
Sustainability Conference, Education, and Recep-
tion Center.

e The creation of a position for a GIS coordinator
and analyst in Facilities Management to increase
the effectiveness of campus environmental man-
agement.

e Participation by JMU in the next Solar Decathlon.
This would provide the opportunity for cross-
campus collaboration and access to a highly visi-
ble national platform of universities that are lead-
ers in science, technology, engineering, and ma-
thematics (STEM) education.

Actions for Academic
Year 2007-2008

Activities are underway. Over the past several months
many initiatives have started (or concluded) to enhance
sustainability. Such activities include:

o A farm internship program for students to learn
more about organic agriculture.

o Participation by Dining Services in community
local food discussions.

e The installation of motion sensors in some dor-
mitories to reduce lighting energy.

e A sustainable landscaping project for students
living in Frederickson Hall.

e Renovation of Gibbons Dining Hall to enable
food composting.

e The creation of a position for stormwater man-
agement engineer in Facilities Management.

e An in-depth transportation demand analysis has
been initiated.

o Proposals for sustainability-based learning
communities are being developed for Academic
Year 2008-2009.

e The campus greenhouse gas inventory has
started.

o A joint master’s degree in Sustainable Envi-
ronmental Resource Management between
JMU’s ISAT program and the University of
Malta was approved by the Board of Visitors.
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e Sustainability topics have been incorporated in-
to the JIMU One Book and Residence Life in-
formational materials.

o Sustainability events sponsored by the Clean
Energy Coalition and the Student Government
Association have taken place in Spring and Fall
2007.

o Facilities Management completed its IMU
Green Construction Guidelines.

The Commission recommends that the Adminis-
tration prioritize its tasks related to sustainability poli-
cies and issues, and communicate its anticipated time-
line of action on key decision-making to the JIMU
Community.

In addition, to maintain momentum, enthusiasm,
and progress toward a more sustainable campus, the
Commission recommends that the following actions be
undertaken during the remainder of the 2007-2008 aca-
demic year:

¢ Begin long term strategic planning for energy,
transportation, water management, and carbon
neutrality.

o Establish a permanent Sustainability Council and
assign it with the task of proposing a 5-year Sus-
tainability Plan based on the findings and recom-
mendations of the Commission’s report. The
Council should also be charged with implement-
ing and coordinating the “low hanging fruit” initi-
atives identified by the Commission.

¢ Hold sustainability slogan and logo competitions
with modest prizes to foster sustainability aware-
ness on campus and to use for on-campus “brand-
ing.”

¢ Implement a dorm challenge for electricity and
water use.

¢ Plan for extended sustainability events throughout
Earth Week in April.

o Develop a JMU sustainability web portal, with in-
tegrated access to a wide variety of sustainability
topics, activities, and programs on campus.

e Begin design of a sustainability educational pavi-
lion powered by the JMU solar-wind hybrid sys-
tem using principles of green design.

o Institute new recycling campaigns on campus.

o Institute green purchasing and procurement train-
ing for those authorized to use the EVA system.

¢ Develop a comprehensive plan for complying
with the Governor’s mandate for universal use of
recycled paper and for procurement of energy ef-
ficient equipment.

e Institute workshops on new techniques in inte-
grated natural resource management, especially



with respect to the relationship between landscape
and land-use practices and water quality and con-
servation.

Participate in the 2008 RecycleMania Challenge
sponsored by the US Environmental Protection
Agency, the National Recycling Council, and the
College and University Recycling Council.
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