
























































CU Environmental Center
2006 Blueprint for a Green Campus

Introduction

   Since the April 2000 publication of Blueprint for a Green Campus, this award-winning
strategic framework and implementation plan has received acclaim from campus, local,
state, and federal officials for its visionary yet practical approach to advancing
sustainability and environmental quality.

   Blueprint 2006 builds on the University of Colorado at Boulder’s (CU-Boulder)
tradition of leadership by introducing vision, strategy, and implementation plans designed
to achieve sustainability on an institutional scale. True sustainability effectively
integrates sustainability’s so-called “three spheres,” environmental preservation, social
equity, and fiscal prudence in all phases of an organization’s mission and operations.
Advancing the practical integration of these priorities is a key mission of Blueprint 2006.

   As the CU-Boulder campus grows and changes, Blueprint 2006 details how
environmental impacts and additional demands for energy, transportation, and resources
can be met through increased efficiency and innovation rather than increased
consumption and cost. At the same time, Blueprint 2006 seeks to identify and integrate
pathways toward improved campus cultural climate and community relations by
leveraging environmental benefits into social progress.

   Blueprint 2006 is offered both to guide specific actions and policies that can be directly
implemented and as a policy initiative that spurs serious discussion with campus
leadership. The benefits envisioned in this document can be delivered through
partnerships between campus administrative units working to forge more integrative links
between sustainability’s three spheres. Developing these links will not be without
difficulty, risk, or error.  However, the history of CU-Boulder is noted for the leadership
capacity sufficient to pioneer innovative sustainability approaches.

   The University of Colorado houses many globally respected academic, research, and
administrative programs and professionals that have made significant contributions
toward sustainability and environmental preservation. That collective wisdom, legacy of
achievement, and responsibility for leadership underpins Blueprint 2006’s goals and
vision. And that leadership is based, first and foremost, on a strong environmental
commitment.

Reducing Our Ecological Footprint

   As a major institution, CU-Boulder’s ecological footprint is significant. Blueprint 2006
adds a “how-to” for the current campus Environmental Policy and the Environmental
Management System. By greening campus operations, CU-Boulder reduces its



environmental impacts—from waste generation and resource consumption to climate-
altering emissions. Blueprint 2006 defines how CU-Boulder can improve its
environmental performance within individual departments and on a campus-wide scale.

   Climate:  Blueprint 2006’s climate chapter introduces the ambitious goal of achieving
a zero or positive net impact on the climate by the year 2025 by consistently reducing
emissions, improving air quality and encouraging sustainable behavior. The climate
chapter focuses on greenhouse gas emissions, life cycle costing, local air quality, human
health and workplace productivity. This chapter contains three sections: transportation,
energy, and green building.

   Water:  The water chapter supports the goal of reducing the campus ecological
footprint and has the following vision: “CU-Boulder will educate every campus user on
how and why to conserve, appropriately use, and protect the quality of water sources.
CU-Boulder will act on water conservation opportunities to reach our minimum annual
goal of a five percent water reduction each year for the next five years and continue to be
a national campus leader, setting and exceeding the standard in water conservation and
quality efforts.” The chapter outlines how water-related goals can be achieved against a
backdrop of growth in enrollment and new construction.

   Recycling: CU-Boulder’s recycling partnership envisions “a waste-free campus that
includes operations and facilities capable of diverting the majority of solid waste from
landfills, equitable and incentive-based funding mechanisms, and innovative educational
programs.” Significant opportunities exist for CU-Boulder to enhance partnerships on
and off campus to achieve a “zero-waste” or “waste-free” environment. “CU-Boulder
Recycling’s mission is to divert recyclables from the waste stream cost-effectively while
promoting the benefits of recycling and resource conservation and providing
opportunities for meaningful student involvement.” Blueprint 2006 details a well-
researched and significant opportunity to nearly double current recycling efforts while
remaining cost-effective. A combination of waste reduction initiatives, collecting
additional types of materials, and composting can reach the goals described in this section
of Blueprint 2006.

   Safe and Healthy Campus:  Blueprint 2006 creates a plan for “a safe and healthy
learning and working environment through efforts to minimize hazardous waste, advance
pollution prevention programs, and minimize exposure to toxic chemicals and
pesticides.”  The groundwork entails an integrated pest management (IPM) approach for
campus buildings and grounds, managing for high indoor air quality, and reducing
hazardous waste and hazardous material generated on campus.

   These climate, water, recycling, and safe campus initiatives collectively advance
Blueprint 2006’s goal of institutional sustainability by reducing CU-Boulder’s overall
ecological footprint over a pragmatic yet ambitious timeline. The next question
undoubtedly revolves around cost.



Sustainability and Fiscal Prudence

   As detailed in the 2004 publication, Green Investment, Green Return, campus
environmental efforts collectively return upward of $5-million per year in direct avoided
costs and future opportunity costs. These savings are likely higher now. In the two years
since the report was published, energy costs, for instance, have risen considerably and
related savings have increased proportionately.
   This is not to say that all environmental initiatives come with built-in funding or all
directly save money. However, a number of institutional issues cloud the ability to
evaluate full costs or recognize paybacks.  Still other fiscal structures impede substantive
behavioral and infrastructure changes that would catalyze conservation programs and
create cost savings.

   Institutional Incentives:  Accordingly, Blueprint 2006 sets out a plan to “identify and
promote incentives to overcome institutional and structural barriers to the implementation
of economically and environmentally beneficial decision-making and action.” Blueprint
2006 offers a pathway to sort through those issues and detail solutions, but this decision-
making process requires the full support and involvement of campus administration.

   Environmental Literacy:  Blueprint 2006 provides win-win scenarios. As fiscal
barriers are eliminated, CU-Boulder’s environmental programs will develop even greater
cost savings for the university. The manner by which those savings are distributed in
support of related efforts is a crucial element of needed fiscal reforms. The success of
one such goal, “Creating a culture of sustainability across the campus via education
efforts and increasing environmental literacy,” would go directly to the university’s
bottom line as incentives and education enable behavioral changes among the campus
community to take root and produce cost savings.

   Environmentally Responsible Purchasing: Purchasing policies directly reinforce and
illustrate the link between reduced environmental footprint and reduced costs. Blueprint
2006’s goal of creating “an environmentally responsible purchasing program that
stimulates the purchase of cost-competitive products and services,” would do just that. As
prices for natural resources increase and disposal costs soar, a fiscally and
environmentally responsible purchasing (ERP) program returns substantial value to the
university.

   In addition to bottom line savings, a robust ERP program presents an outreach and
educational vehicle that can reinforce all the conservation elements of Blueprint 2006 and
enlist greater behavioral support. This opportunity will be maximized if structural barriers
are mitigated thus clarifying links between environmentally-responsible behavior and
resultant benefits. And nowhere is the need for stronger links between actions and
benefits more profound than in the realm of social equity.



Social Equity as an Environmental Conservation Driver

   Proponents have long cited the role of social equity as a crucial partner in
sustainability’s environmental, fiscal, and social triad. Yet few integrative mechanisms
have evolved that illustrate linkages from environmental or fiscal efforts into social
equity initiatives. Blueprint 2006 advances a goal of increased social equity as a result of
environmental efforts. This mission can be fulfilled through the success of many different
initiatives. Blueprint 2006 seeks additional avenues for the benefits of environmental
conservation to flow toward populations, people, and cultures historically under-
resourced.

   Social equity from conservation efforts: In 2005 the Environmental Center conducted
a successful computer recycling program that collected, rebuilt and delivered more than
50 first-class computer systems to minority populations. While diverting these valuable
computer resources from the landfill, this practice also saved money for both the
university and the recipients. Future programs may look to harness the contributions of
student mentors to further leverage the development potential of this program. And as an
outreach and education tool, this type of program presents a powerful nexus, showing
how preserving the environment directly benefits deserving populations.

   Environmental justice and health: Taking actions on campus to prevent pollution
through hazardous waste reduction and least-toxic building and grounds management
helps CU-Boulder create social equity solutions. By generating less hazardous waste, we
reduce disposal practices that disproportionately expose under-resourced populations to
toxins.  By using effective, healthy, least-toxic cleaners, custodial staff and building
occupants are exposed to fewer pollutants. By utilizing least-toxic pest controls in
buildings and on campus grounds, we create a safer and healthier learning and working
environment.

   Climate change and equity: Blueprint 2006 recognizes that under-resourced
populations may be most at risk from the effects of climate change. Health concerns,
population displacement, natural calamities, and crop losses are all first order effects of
climate change that touch the under-resourced first and most harshly. As environmental
leaders, we are ethically obligated to focus our efforts both on abating climate change and
mitigating its effects on those most at risk.

   An enhanced conservation message: The climate change arena also provides a critical
proving ground on which to refine a strategy of environmental and social leadership that
stimulates conservation and cost savings. For example, CU-Boulder in 2005 accrued $2
million in savings derived in part from energy conservation programs that also reduce
emissions of climate-harmful gases. Were the university to commit a fraction of those
saved dollars to efforts that both mitigate climate change and respond to the
disproportionate risks climate change poses for under-resourced peoples, CU-Boulder
would be sending out a powerful message that could help improve campus diversity and
cultural climate. This vivid nexus between conservation and social equity would likely
stimulate further participation in conservation efforts and resulting cost savings. In short,



tying social benefits to environmental efforts puts a face on conservation that broader
constituencies can identify with.

   Environmental literacy and the bottom line: The many initiatives discussed herein
all contribute toward the environmental literacy goal of “promoting] environmental
stewardship and sustainability practices among all members of the campus community.”
Furthermore, these initiatives are crucial if we are to attain the efficiencies, cooperation,
and overall strategic objectives detailed in this document. To further those goals,
Blueprint 2006 proposes CU-Boulder implement an Environmental Literacy course as
part of its core curriculum. By educating students on today’s critical environmental and
ecological issues, such a program would be beneficial not only for its instructive value,
but also from the added value it can return to the operation of the campus and community
through enhanced participation in the cost-saving sustainability initiatives envisioned in
Blueprint 2006.

   Through education we can most effectively advance the programs and policies needed
for CU-Boulder to move into an era of sustainability. Maximizing the return of these
efforts to the benefit of the broader campus community would be enhanced through a
greater synergy with university leadership.

Organizational Leadership and a Renewed Mission

   The original 2000 Blueprint for a Green Campus offered goals for CU-Boulder related
to greenhouse gas emissions, transportation levels, hazardous materials and toxic
chemical uses, solid waste reduction, and environmentally-responsible purchasing. While
substantial inroads have been made towards those goals, progress toward the 2000 vision
could be improved.

  The urgency and opportunity for enhanced organizational leadership on these issues is
unprecedented. Just as fiscal and environmental pressures are forcing new and sometimes
unpleasant realities, social inequities continue to vex the campus, the community, and our
country.

   Never before has the opportunity for innovation and leadership offered such substantial
and needed rewards. A coherent organizational mission that links and advances social,
fiscal, and environmental equity will put CU-Boulder on the forefront of global
sustainability. The organization that cracks the code of this riddle will write the book on
prosperity in this age of disquieting global realities.

   We hope that Blueprint 2006 sketches out the first traces of a Rosetta stone by which a
language and plan toward campus, community and global sustainability can be authored.
Many voices, ideas, and experiments must follow.

   This conversation is best voiced throughout the University of Colorado system. A
system-wide sustainability vision and initiative would necessarily include greater
expertise and experience and yield more innovative leadership. System-wide long term



planning coupled with advocacy for sustainability practices by state leaders would
reaffirm Colorado as the national and global originator of a sustainability doctrine that
truly benefits people while preserving the environment.

   With leadership, all these things are possible.
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Vision:
CU will have a zero or positive net impact on the climate by the year
2025 by consistently reducing emissions, improving air quality and
implementing sustainable habits and practices.

Background, Needs Statement:
In the original Blueprint for a Green Campus, the climate vision for the University of Colorado
at Boulder was to “to meet the emission reduction targets of the Kyoto Protocol which would
reduce CU’s greenhouse gas emissions by seven percent below 1990 levels by 2010.” This
vision was based on the growing recognition and acceptance by the international community that
global temperatures are increasing, and that the warming is connected to increases in
anthropogenic greenhouse gas emissions.  While it is uncertain what the impacts of global
warming will be, there will likely be some detrimental and irreversible consequences to the
earth’s living systems and the global economy. Furthermore, lower-income populations are
disproportionately affected by these impacts.
As a measure of progress towards the Kyoto emissions reductions targets, the university
completed annual emissions inventories to track the carbon emissions equivalents of natural gas,
electricity and transportation fuel purchases made by the institution. While emissions from 1990
to 2000 dropped to 5% below 1990 levels, recent inventories have shown increases in emissions
despite decreases in electricity consumption.  This is largely because the University has been
using less natural gas (from the campus cogeneration power house) and more coal (from Xcel,
the local utility) to meet energy needs.   The switch is due to higher costs of natural costs, so it
has been cheaper to buy energy from Xcel than it has been to produce energy on campus using
natural gas.  (See Appendix A for the most recent GHG inventory.)
For the revision of the 2000 Blueprint for A Green Campus, a climate task force was created to
address the complexity of the University’s impact on climate. The climate task force found the
original 2000 climate vision to be too constrained, discussing only on greenhouse gases.  This
vision focuses on green house gas emission, life cycle costing, local air quality, human health
and workplace productivity. This vision implies taking actions that limit the negative impact of
CU’s operations and facilities in such a way that the campus has an overall neutral or positive net
impact on climate.
The topic of “climate” has been broken down into three sub-categories for clarity: energy, green
building and transportation. We have established goals and action items for each of the sub-
categories that will help the University of Colorado meet the vision of climate neutrality.
This document begins to map out a strategy for achieving the vision stated above, but a
comprehensive plan should be created that includes each of the subtopics below. Some
universities, such as Oberlin College, have hired consultants to develop a plan to achieve a
similar vision. The University of Colorado could choose this option, or use on-campus
resources, such as student seminars and team projects. This plan will determine the
appropriate long-term allowances for the University’s energy, building and transportation needs.
These allowances must be offset in order for the University’s net effect on the climate to be zero.
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This chapter will work through each sub-category and present each with the following structure:

A. Goal Statement
B. Background, Trends
C. Current Programs And Accomplishments
D. Action Steps
E. Metrics
F. Future Planning/Research Needs (forthcoming)
G. Challenges
H. Links To Other Blueprint Chapters/Topics

The content of this chapter has been compiled from the work of the Climate Task Force,
consisting of 20 members, distributed between students, faculty, staff, general interest
community members, local business leaders, municipal government planners, and issue experts.
Each subject was presented to the task force for discussion over the course of five meetings and
document review correspondence. Individuals in the task force additionally provided research,
documentation and links to supplemental information.
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Energy
Goal Statement:
Achieve existing goal of 5%/sq. feet reduction in energy consumption under previous year
(includes electricity, heating and cooling and starts at 2000 levels) and increase portion of
energy consumption to a total of 25% from renewables by 2010. Begin using renewable energy
for a portion of heating and cooling needs. As part of the comprehensive plan mentioned above,
the University will determine the appropriate long-term levels of energy consumption and the
offsetting thereof.
Background, Trends:
With fossil fuel energy costs soaring to record highs across the U.S., 2005 has been an exciting
year for energy conservation and renewable energy policy. The 2005 Federal Energy Policy Act
was signed into law, establishing generous new incentives for renewable energy technologies
such as wind turbines and photovoltaics.  This legislation also extended the critical Production
Tax Credit for an additional two years that will allow corporations to make significant tax
deductions for implementing renewable energy projects.  At the state level, plans for the
successful implementation of Colorado's Renewable Energy Portfolio Standard, Amendment 37,
have progressed considerably.  This legislation was passed into law in 2004 and will require that
Colorado's largest electric utilities generate 10% of their energy from renewable technologies by
2010.  The City of Boulder has made a commitment to reducing emissions by 7% below 1990
levels and is continuing to implement energy conservation and renewable energy strategies to
meet these goals.

Colleges and Universities have continued to play an important role in promoting energy
conservation and the utilization of renewable energy sources.  Over 50 US schools already
purchase some of their electricity from renewable sources, most often in the form of renewable
energy credits1 generated from wind turbines.  The University of Pennsylvania buys 40,000
MWh of wind energy per year.  This impressive effort makes the University the largest purchaser
of renewable energies among all U.S. academic institutions and places it 14th among all public,
private, and commercial institutions nationwide.  Harvard purchases and generates over 20,000
MWh of renewable energy per year, which includes 3 MWh generated from an on-campus PV
Solar Array.  The University of California at Berkeley also installed a large PV solar array on its
student union building, which generates enough electricity to power 60 single-family homes.
Oberlin College is finalizing its plans to purchase and produce 60% of its energy needs from
green energy sources.  These projects were undertaken largely as a result of student led
initiatives, but often benefited from considerable support from the universities’ administrations.

Energy conservation initiatives have resulted in impressive electricity savings at many schools.
Much of this effort has been directed towards facilities, ranging from retrofitting lighting systems
to auditing heating and cooling systems.  Schools such as the University of Buffalo, Harvard
University, Tufts University, and the California State Universities have taken comprehensive
approaches to their energy efficiency efforts by emphasizing energy use education within their
campus communities.  Students, faculty, and staff at these universities have been asked to turn

                                                  
1 Renewable energy credits are also known as renewable energy certificates, RECs or green tags. RECs represent the
environmental benefits of purchasing renewable energy, but not the null energy.
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off unused lighting and computers, purchase energy-efficient electronics, and reduce heating and
cooling losses by closing windows and doors.  The University of Buffalo estimates that its
energy conservation program has resulted in savings in excess of $9 million annually and has
prevented 63.4 million pounds of emissions of carbon dioxide, 140,000 pounds of sulfur dioxide
and 214,000 pounds of nitrous oxide from being emitted.2 The University of Pennsylvania
reports that it was able to reduce the per square foot electricity needs of its buildings by 13%
since FY 2000 as a result of extensive energy conservation programs.  Oberlin College engaged
their student community by organizing a dorm energy competition, in which residents compete
for the greatest reduction in energy use over a two week period.

Many schools energy programs have been motivated by an explicit overarching commitment to
reduce emissions of the greenhouse gases that contribute to global warming. The Tufts Climate
Initiative is a pioneer in the field of climate change mitigation.  In 1999, the University set the
goal of meeting the requirements of the Kyoto protocol for greenhouse gas emissions.  This goal
called for a 7% reduction in greenhouse gas emissions below 1990 levels by 2012.  However, the
University reports that it expects to achieve a 30% reduction by 2012 thereby exceeding its
original commitment.  The California State University system recently enacted a comprehensive
policy that will support LEED building certifications, new cogeneration facilities, extensive
energy conservation efforts, and the installation of an unprecedented 10 MW of photovoltaic
solar panels.  The success of the student-run “RenewCSU” campaign establishes the university
as one of the nation's leading academic institutions in efforts to stop global warming.  Many
schools, such as The University of California at Santa Barbara, have begun devising strategies to
completely offset the emissions impact of their campuses.  Oberlin College in Ohio has set the
goal of climate neutrality by 2020.  A campus could be deemed climate neutral if its net
emissions impact is reduced to zero.  Although no school has yet reached this goal, it remains an
important future objective for many campus planners.

Here, at the University of Colorado at Boulder, Facilities Management, the Vice Chancellor for
Administration and the Environmental Center would like to see campus continue to grow, while
decreasing energy use. These three entities have worked together to create comprehensive
approach to energy reduction. In 2001 the Vice Chancellor of Administration set the goal of
stabilizing, then reducing energy use by 5% per square foot. Since then CU has consistently
reduced electricity (and steam) consumption by roughly 2% per square foot each year and in
2004/2005 we achieved the goal of 5% for the first time. Therefore, we feel the 5% goal is still a
good one because it is ambitious, yet attainable. For renewable energy, currently CU is offsetting
roughly 7% of its electricity use with renewable energy credits (“RECs”) from wind, with plans
for another 8% in the upcoming years. A goal of 25% in five years makes sense because this is a
quarter of the way towards the larger goal of being climate neutral in 2025.  (Ideally, CU would
be generating energy from renewable energy sources, and would not have to offset with RECs.
However, RECs offer a good way for entities such as CU to support renewable energy when
generating all or a portion of energy needs directly from renewable resources is not an option.)

                                                  
2 http://www.nwf.org/campusecology/dspGreeningProjects.cfm?iID=4
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Trends
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*Note: the wind purchases were made through RECs, which offset electricity use on campus but
do not replace the electricity source. Therefore, CU still needs to produce the same amount of
electricity from Xcel and the CoGen plant. However, in order to get a sense of how much the
offset is worth, without inflating actual electricity use, we subtracted 8.8 million kWh from the
actual Co Gen numbers.

Current Programs and Accomplishments at CU:
Energy Conservation Implementation Strategy – 2004 to 2005 (Appendix *)

The strategy map in Appendix * is the current energy policy for the University, endorsed by the
Vice Chancellor of Administration and the Campus Resource Conservation Committee. The
strategy map outlines issues, strategies and specific tasks. The current campus goal is to stabilize,
then reduce energy use by 5% per square foot. The Campus Energy Conservation Vision
statements that accompany this goal and the strategy map include:

1) Support Academic Pursuits
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2) Maximize Dollars for Education
3) Enhance Safe Environment
4) Promote Fiscal Responsibility
5) Reduce Waste and Emissions

Of noticeable absence in this strategy are any goals concerning renewable energy.

Master Plan

The current master plan for CU Boulder that was adopted by the Board of Regents in February
2000 recognizes the importance of reducing greenhouse gas emissions and improving energy
efficiency. The following language addresses this:

• CU-Boulder should endeavor to minimize pollutants that degrade air quality and/or that
contribute to worldwide environmental concerns such as the "greenhouse effect."
(Section IV.D.1)

• Upgrade institutional fleet vehicles with new cleaner-burning diesel buses and (where
feasible) with vehicles using innovative technologies for propulsion such as electric and
hybrid-electric. (Section IV.D.1)

• Conserve energy to mitigate environmental impacts and to reduce costs. (Section IV.D.7)

• Environmental impacts associated with the acquisition, production, and distribution of
campus utilities should be minimized. (Section IV.F.2)

The complete CU Boulder Campus Master Plan can be viewed online at
http://www.colorado.edu/masterplan.

Student Government

The University of Colorado Student Union (UCSU) has passed several pieces of legislation
supporting renewable energy and energy efficiency for campus. For example, in 2002 they
passed a resolution urging the University to support the Kyoto Protocol goal of reducing campus
emission by 7% below 1990 levels (Bill 56LCR02), in 2004 they passed a resolution supporting
the continuation of the Energy Efficiency Fund (Bill 60LCB#14- see below for more information
about the fund) and a resolution supporting the continued use of renewable energy on campus as
well as the option to increase fees to support more renewable energy in Colorado (Bill
60LCR#13).

Renewable Energy Programs (supply)

Currently, most of campus energy comes from the in-house cogeneration power plant, which
uses natural gas to produce electricity and steam (for heating and cooling). Campus also
purchases energy from Xcel Energy, the local utility. The majority of electricity from Xcel is
produced by using coal (70%) with the remainder coming largely from natural gas.

• However CU Boulder students are purchasing 8.8 million kilowatt hours (kWh) of wind
to offset 100% of the electricity used in the three student-run buildings (University
Memorial Center, Recreation Center and Wardenburg Health Center), with plans to
purchase 100% for three new campus buildings and expansions.

• Students have also installed a 7.5 kW solar photovoltaic system on the UMC that will
produce roughly 12,500 kWh of electricity each year.  The solar system is accompanied
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by a solar kiosk that displays the real time output of the panels, and displays links for
more information about renewable energy and energy conservation efforts on campus.

• There are also small solar panels located at selected bus stops on campus power
informational displays and the new bicycle station on campus was designed to be energy
neutral.

• New renewable energy development on campus is also aided the energy efficiency fund
(see below for more information) and Sustainable CU: Environmental Improvement
Initiative referendum.

• In 2002, the student group CU Biodiesel began investigating and advocating biodiesel
use on campus. For more information, read the transportation section below.

• CU-Boulder is also the proud home of the two time first place winner of the Solar
Decathlon, an international competition hosted by the Department of Energy.  Student
teams compete to create a home that runs entirely on solar power in the most attractive,
effective and energy efficient manner.3  The CU team is made up of architecture and
engineering students and took first place in the 2002 (inaugural), and 2005 event.

Academic Programs
The interim Chancellor Phil Distefano and other CU administrators have also stated that they
would like to see CU become a leader in research for Sustainable Energy and potentially create a
Center for Sustainable Energy at CU. There is currently a group of faculty members working to
make this a reality.

Currently there are academic programs in Engineering, Environmental Studies, Business, Law,
Architecture and others that have an energy focus, or courses that focus on energy issues.   These
departments house many programs including Engineers without Borders, the Environmental and
Energy Study Institute (EESI), the Cooperative Institute for Research in Environmental Science
(CIRES) and Climate Change Strategies (CCS) that have a research focus on climate, sustainable
energy and energy efficiency spanning from local to international concerns.

Energy Education and Campus Efficiency (Demand)

The Environmental Center provides the outreach and education component to campus users (this
effort is called “Generation Green”), the Resource Conservation Officer and Facilities
Management work to make sure campus is running as efficiently as possible, and the
Administration helps set campus policy concerning energy use.

Generation Green Education Campaign

Some of the techniques we have incorporated to date include:

• Creating electrical use posters for buildings that state what the cost for electricity was in
the building for the each fiscal year, and how much air pollution that caused. (This idea
was given to us from Walter Simpson at SUNY-Buffalo)

• Presentations for classes and departments on how to save energy.
                                                  
3 See http://www.eere.energy.gov/solar_decathlon/about.html for more information.
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• Stickers for light switches and computer monitors that say "When not in Use, Turn off
the Juice!" have been placed campus wide.

• Ads in the registration handbook, Recreation Center handbook, local busses, during
football games, in local papers and on the campus radio station with remembers of energy
prices, environmental impact and tips on how to save energy.

• Distribution of the Environmental Center's “Guide to Saving Energy for Your Office”
and "Guide to Saving Energy for Your Home” and Quick Tip flyers (for office, home,
computer and lights).

• New campaigns each year to keep things fresh and exciting, including the yellow energy
pledge card campaign and the Buff Energy Star Award program (see below for more
information).

Pledge Card Campaign

As part of the Environmental Center’s energy program and in collaboration with the Vice
Chancellor of Administration and Facilities Management, the Environmental Center ran an
energy pledge card campaign during fall semester 2003. The ‘pledge’ was to reduce personal
energy use by 10% by taking the actions listed on the card (such as turning off unnecessary lights
and enabling sleep mode on computers). For every card signed, the Vice Chancellor committed
$5/card towards energy conservation and renewable energy projects on campus. Over 13,000
signatures were ultimately collected, over one third of the entire campus population.  This
generated $65,000 in funds.  Specific projects funded by this campaign included adding motion
sensors to large classrooms, insulating heat pipes and helping to fund the solar panels on the
UMC.

Energy Efficiency Fund

In the spring of 2004, the University of Colorado Student Union (“UCSU”) voted to create a new
fund for energy efficiency and renewable energy projects in the three student run buildings on
campus-Wardenburg, the University Memorial Center and the Recreational Center. The fund
allocates $100,000 a year plus 35% of projected savings for each year to go towards capitol
improvements for a minimum of 5 years. In the spring of 2005, the fund was included into the
Environmental Center budget, and the Environmental Center is tasked with managing the fund.
Some of the projects that we have implemented, or are in the process of implementing are:
installing solar film in the UMC; upgrading the lighting in Wardenburg; and replacing the heat
exchanger for the Clare Small Pool. Following is a summary of the Energy Efficiency projects
funded in 2004-2005, projected savings, and goals for next year.

Campus Resource Conservation Officer

In 2001, Facilities Management created a new position focusing specifically on energy and
resource conservation. In addition to partnering with the education campaign, below are some
examples of projects completed or in progress by the Campus Resource Conservation Officer.

• Established new conservation website, www.colorado.edu/conservation. On this page you
can find information on resource conservation efforts at CU-Boulder, including month to
month energy use for all buildings on campus, information on the Campus Resource
Conservation Committee, self-moderated building audits, conservation updates and news
and more.
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• Energy Audits for campus buildings.
• Applying solar film to selected windows.
• Insulating piping.
• Calibrating and replacing thermostats.
• Recommisioning buildings.
• Campus-wide lighting upgrade.
• Working with Pepsi to install energy saving technology to machines around campus.
• Installing office and classroom occupancy sensors.
• Installed new micro turbine at the Recreation Center.

Buff Energy Star Award

This year the Campus Resource Conservation Officer and the Environmental Center are also
kicking off the “Buff Energy Star Award” program. This program seeks to showcase, recognize
and reward buildings and building occupants that help the environment and the University
budget by reducing energy.

There are four criteria that every building must meet in order to be nominated.

1) There must be at least a 5% reduction/sq. foot in energy use compared to the prior year.
2) There must be visible energy awareness posters and educational materials throughout the

building
3) The building proctor or designee must complete an energy audit for the building with the

campus Energy Conservation Officer
4) The building proctor or designee must take action on the findings of the audit.

The building winners receive a party in their building, a banner and educational materials, and
recognition at the Annual Environment Award Ceremony.

Housing Department

In 2004, the Department of Housing signed a $6.2 million performance contract with Siemens,
the Energy Service Company (ESCO). Energy and water savings will pay for this contract over
the next ten years. Some of the conservation projects being
implemented in Housing include:

• Lighting retrofits to replace all florescent lighting and
all other light bulbs with longer lasting, energy
efficient lights.

• Occupancy sensors that will switch off designated
lights when it detects no movement or sound at each
location. This system will be utilized in restrooms,
offices, conference rooms, dining areas, and hallways.

• Steam system improvements

Action Steps:
In addition to the current programs and policies at the university, the following are action steps
identified to achieve the energy goal (see sidebar).

Supply-side actions:

Energy Goal:
Achieve existing goal of 5%/sq. feet
reduction in energy consumption
annually (includes electricity, heating
and cooling and is based on 2000
levels) and increase use of renewable
energy to a total of 25% of electricity
production by 2010.



11

• Purchase 100% wind generated electricity for all new buildings (or purchase RECs to
offset electricity needs of these buildings).  Students have traditionally taken the lead on
renewable energy purchases, but with the cost of natural gas continuing to rise, the
Administration may show interest in supporting renewable energy as well.

• Consider partial ownership or participation in a community owned wind farm or
demonstration project if opportunity arises. This will allow for increased educational
opportunities.  Students, Facilities Management and campus Administration would likely
all be involved in such a purchase.

• Exploit eased restrictions on ownership opportunities due to potential enterprise status of
the University.

• Include option for all Residence Hall students to purchase wind to offset individual
energy use in the halls. Also consider raising all Housing fees to purchase enough wind
power (or green tags) to offset 100% of Housing’s energy needs.  This would likely be
collaboration between the Housing Department and the Environmental Center.

• Identify and implement more solar projects (thermal and photovoltaic) on campus and
evaluate other potential renewable projects, including biomass.  Take advantage of
rebates from Amendment 37 and other on campus funding options including Sustainable
CU.

• Include solar vendors and manufacturers on standing order contractor lists to make
installing solar on CU a smoother process.

Demand-side actions:

• Consider restructuring how energy use is paid for to create incentives for individuals and
departments to reduce energy use.  (Facilities Management)

• Achieve maximum LEED points for ‘energy and atmosphere’ for existing buildings and
new buildings.

• Explore funding options:
o Alumni interested in sustainability.
o Campaigns to help fund capitol projects.
o Take advantage of opportunities for performance contracting.
o Take advantage of rebates from Xcel.

• Work with Procurement Services to create purchasing standards for campus that require
energy efficiency (e.g. Energy Star) as a criteria/mandate for all office equipment.

• Consider implementing an internal carbon trading scheme for CU-Boulder, and possibly
the four campus system. Also consider joining an external carbon trading market, such as
the Chicago Climate Exchange. Work with the Business schools and other campus
Departments that may have interest in this market based approach.

• Coordinate with the City of Boulder to ensure that CU strives to meet all City energy
policies and takes advantage of shared resources.

• Continue to make sure all vending machines on campus have the newest energy saving
technologies installed. (Facilities Management)

• Recommission all campus buildings (Facilities Management)
• Increase Outreach and Education (Environmental Center)

o Create incentives for departments to decrease energy use.
o Report energy trends back to campus on a regular basis
o Increase education to faculty, staff and the administration.



12

o Continue to work with building proctors to educate building users and identify
energy saving projects. Hold proctors and building users accountable for energy
use when possible.

o Increase outreach to research and academic labs about being conscious of
resource use.

• Consider using cost savings from energy saving projects to fund social equity programs
or directly assist low-income populations.

Metrics:
The following metrics should be established to monitor our achievement towards the stated
goals.

Metric: Measurement Method:

Air Quality/Emissions Air composition monitors (city and campus), emissions inventories

Overall trends (energy supply
and demand)

Use utility information from power house and Xcel for annual reporting, regular data
collection & compilation. Use tools provided by Energy Star and Clean Air Cool Planet to
help with benchmarking.

Behavior patterns Informal, commissioned surveys, Office of Planning, Budget & Analysis

Awareness/participation Person counts at events, entry forms, reports to Conservation Hotline, surveys

Sustainable-purchasing options Procurement services

Further Planning and Research Needs:
• Consider establishing the university as a Center for Renewable Energy Research, which

opens access to grant funding and expertise. Expand and collaborate faculty and student
research opportunities in this area. This also facilitates administrative support.

• Look into feasibility of new renewable energy options (other than solar and wind)

• Look into new energy efficiency technologies.

• Need for solid tracking methodologies to measure cost and quality benefits from energy
efficiency and renewable energy programs and progress to date.

• Begin research on social and cultural benefits from energy conservation projects.

Challenges:
• Cost: The majority of energy production is currently coming from natural gas. Natural

gas is cleaner than coal, which is better for the environment, but the price is much more
unreliable and often more expensive. The University is therefore considering moving
away from energy production at the power house (uses natural gas), and increasing the
purchase of energy from Xcel (uses primarily coal). This decision would be based solely
on cost, and would increase the University’s emissions significantly. Renewable energy
is also more expensive to purchase, so all support for renewable energy will mean an
increase need for funds. To date, the students have taken on all costs for increased
renewable energy on campus and there has been little support from the administration.

• Existing buildings: While campus building standards are relatively strong, most of the
buildings on campus were built several decades ago and are not running as efficiently as
they could be with current technologies.
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• Academic Excellence: The main goal of the University is to promote academic
excellence. Campus occupants must be allowed to use the resources they need in order to
achieve their academic goals. This sometimes bumps heads with resource conservation
efforts.

• Funding: Finding funding for energy efficiency and renewable energy projects continues
to be a challenge. The State of Colorado has been in a financial crisis over the past few
years, and consequently the University budget has been cut. Enrollment at CU has also
decreased over the past year, which leads to less money coming into the University.

• Lack of knowledge among campus occupants: Even with current educational efforts,
there is still a great deal of misunderstanding and lack of knowledge about individual and
campus wide energy use and associated impacts.

• Connection to the end user: Under the current structure, department and building energy
bills are paid by the general fund. This means that the end user has no incentive to save
energy, because they do not directly pay the bill. Furthermore, savings from energy
efficiency goes back to the general fund and is in a sense ‘lost’.

• Capturing Savings: There is currently no way to capture savings from energy efficiency
projects and invest them into more energy saving or renewable energy projects.

• Structural issues of in-house power plant bond:  The power house needs to pay off its
bond, therefore, when campus users decrease energy, the plant has to charge more on a
per kWh and basis to pay off the bond.

Social Impacts
• As heating and electricity costs increase, low-income populations have a more difficult

time responding. For example, efficiency improvements have high initial costs.
Additionally increases in energy costs hit harder because they make up a larger portion of
their household budget.

• Power plants are often located in low-income neighborhoods that have disproportionate
exposure to emissions and other negative outputs.

Links to other Blueprint Chapters/Topics:
Energy is interconnected to many other campus sustainability issues, such as recycling, waste
collection, purchasing, and water. This section briefly discusses the connection and refers to
pertinent chapters elsewhere in the Blueprint.

• Recycling operations not only help reduce waste, they also save energy and resources.
See the Waste Reductions Chapter for more information on campus recycling.

• In order to operate efficiently the campus needs to ensure that as purchases are made,
buyers consider environmental impacts of the products as part of their decisions.  This
would include specifying energy efficient (e.g. Energy Star) office equipment.  For more
information about purchasing, see the Purchasing Chapter.

• Energy use and water use are directly linked in terms of heating and cooling, and impacts
of energy use on water quality.  See the Water Chapter for more information on campus
water policy and trends.
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Green Building
Goal Statement:
CU will strive to meet LEED* Gold standards, and as a minimum meet LEED Silver standards
for all campus buildings. A necessary component of this goal is the achievement of all campus
buildings supplying 25% of their energy consumption from renewable sources, and 5% of their
energy consumption on-site. In addition, CU will meet LABS-21 standards for all campus
research laboratories.
* LEED or equivalent green building standard. This applies to all mentions of LEED throughout
this document.
Background, Trends:
The LEED (Leadership in Energy and Environmental Design) Green Building Rating System®
is a voluntary, consensus-based national standard for developing high-performance, sustainable
buildings. Members of the U.S. Green Building Council represent all segments of the building
industry. LEED provides a complete framework for assessing building performance and meeting
sustainability goals. Based on well-founded scientific standards, LEED emphasizes state of the
art strategies for sustainable site development, water savings, energy efficiency, materials
selection and indoor environmental quality. LEED recognizes achievements and promotes
expertise in green building through a comprehensive system offering project certification,
professional accreditation, training and practical resources.4

Laboratory facilities represent an ever-expanding growth opportunity for advanced,
environmentally preferred, building technologies. The typical laboratory uses far more energy
and water per square foot than the typical office building due to intensive ventilation
requirements and other health and safety concerns. Because the requirements of laboratory
facilities differ so dramatically from those of other buildings, a clear need exists for an initiative
exclusively targeting these facilities. The primary guiding principle of the Labs21 program is that
improving the energy efficiency and environmental performance of a laboratory requires
examining the entire facility from a "whole building" perspective. Adopting this perspective
allows laboratory owners to improve the efficiency of the entire facility, rather than focusing on
specific laboratory components. As Labs21 participants understand, improving the efficiency of
individual components without examining their relation to the entire system can eliminate
opportunities to make other more significant efficiency improvements.5

The United States Green Building Council provides numerous case studies of some certified
projects on their website. The case studies give an overview of the project including location,
size of project, building type, and completion date. It also includes a narrative about the purpose
of the building, environmental aspects in the design, information about the owner and occupants,
and any specific programs incorporated into the building. These case studies are informative

                                                  
4 U.S. Green Building Council. http://www.usgbc.org.
5 U.S. Environmental Protection Agency, Labs21. http://www.labs21century.gov.
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about the type of projects that have been completed, but do not include any post construction
data like actual energy consumption, for example.6

A recent study by Gregory H. Kats and published by the Massachusetts Technology
Collaborative states that the average cost premium for LEED Gold buildings is about 1.82%
above a building that just meets typical energy codes. Since buildings on the CU campus are
already designed well above codes, it reasons that the associated cost premium should be less
than 1.82% (hence the 1% premium imbedded in the Capital Fee).
As green materials and construction methods have become mainstream, the costs of these
services have decreased. Some professionals offer that you can build a high performance
building with no cost premium at all. Again referencing Kats’ study buildings that achieve LEED
Gold use 37% less energy, with an additional 4% less if on-site renewable energy is used, and an
additional 7% if green power is used for a total potential energy efficiency of 48% less than
conventionally constructed buildings. Kats also states “financial benefits of green design are
between $50 and $70 per square foot in a LEED building, over 10 times the additional cost
associated with building green.” If owners and clients are willing to shift their thinking to look at
life cycle costs of a building as well as first costs, the long term financial benefits of building
green will become more accepted.
The University of California system has led the country in green buildings for university settings.
They were the first campus system to have a policy in place with respect to building standards.
All construction on the UC campuses must meet LEED Silver certification. All new and
renovated buildings must use 25% renewable energy and generate 10% of the building’s energy
use onsite.
At Middlebury College a Project Review Committee was created that hired a consultant to
develop guidelines for “responsible” building. These guidelines were approved by the Trustees
to direct each new building project. This is a different approach to green building standards in a
campus setting because adapting known standards like LEED and Labs-21 to each individual
campus allows for some flexibility when designing for a certain climate and choosing local
materials.
Harvard initiated a Sustainable Building Program that built a database of products, suppliers,
specifications, and construction waste management plans to facilitate a greener building process
on their campus. Although not an official policy, the program seeks to educate tenants, clients,
and contractors about green building practices. The Facilities Management department at Emory
runs a LEED based program seeking certification for construction and renovation projects.
In the fall of 2004, CU students set the goal of achieving LEED gold and striving for LEED
platinum certification on all UCSU building expansions, major renovations, and new buildings.7

The campus as a whole should follow the students’ initiative by achieving LEED Silver
certification for all campus buildings. In addition, because many of these other buildings contain

                                                  
6 Names on the list include Clemson University, University of Arkansas, Duke University,
University of Michigan, University of Denver and Carnegie Mellon University.
7 UCSU Bill: 61LCB#5 UCSU Green Building Standard, September 2, 2004. Authored by
Eugene Pearson.
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laboratories, and because labs are not included in the LEED building certification process, the
additional LABS-21 criteria should apply. LABS-21 follows similar “green-building” criteria
adapted specifically to research laboratories, which can often be energy intensive and more
demanding than normal campus rooms and buildings.
While many new buildings already meet LEED certification, to achieve the maximum effect on
climate-change, new campus construction and existing building renovation should strive to meet
the highest LEED standards, exemplary of modern sustainability innovation.
There is some question as to the need to follow through with the complete LEED certification
process, rather than meeting the “equivalent” specifications, without the explicit certification. In
all, while this option would save a few thousand dollars and some hours of administration per
project, the certification itself is necessary. Continuing the officiating process with LEED is
necessary for a few reasons: it maintains the quality of the LEED seal on an international level;
the extra administration on the university’s behalf ensures the commitment and support of the
campus population; it provides an independent evaluation of whether we are really meeting our
goals.
Current Programs and Accomplishments at CU:

UCSU Capital Fee
In the fall of 2003 the administration proposed a student fee that would replace the lack of capital
funding for four new academic building projects on the CU campus. The student government and
the Environmental Center stepped in and insisted that if the students’ money was to be used to
fund capital projects, the buildings should be built to exceed typical campus standards. UCSU
legislation requirements are that buildings will be designed and certified as LEED silver. Projects
will attempt LEED gold certification, up to an additional cost of 1% of the total capital project
cost.8

This fund is currently being used for the re-design and construction of the new Law School
building and the ATLAS building. It will also be used to re-design and construct the Business
School Addition and to partially fund the design and construction of a new Visual Arts Complex.

UCSU Construction Standards Bill
In the fall of 2004 UCSU passed a bill that establishes the LEED Gold standard as the minimum
design requirement for all UCSU building expansions, major renovations, and new buildings.
The bill also encourages design to the LEED Platinum standard. It further requires that all minor
renovations and infrastructure improvements be designed with LEED standards in mind. The
Environmental Center drafted a Small Remodel Checklist to be used by UCSU project managers
so that minor renovations will be designed and constructed with LEED standards in mind. This
policy only affects UCSU buildings that are operated by student fees.

UCSU Furniture Purchasing Bill

                                                  
8 60LCB#15 Capital Construction, April 15, 2004. Authored by Richard Murray and Brian
Mason.
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Also in the fall of 2004 USCU passed a bill that requires large furniture purchases for USCU
buildings to consider environmental standards as well as cost effectiveness. The bill recommends
some criteria for furniture purchases:

1) Wood fiber substrate material must be 100% recycled and 100% recyclable.
2) Water-based adhesives for laminates and fabrics.
3) Sugar-based sandblasting to be used in production.
4) Mastic Glue must not be used in any process of furniture production or completion.
5) Manufactured by a company that has fair and just labor practices.

The bill recognizes that the industry is rapidly changing and thus makes these recommendations
instead of requirements, but the spirit of the bill will remain valid when considering cost
effective furniture that meets environmental standards.

Master Plan
The current master plan for CU Boulder states that sustainability is part of long-term campus
planning.  The concepts of sustainable design and use of green building materials apply at all
stages of the design process (program plans, architect selection, design, construction, and
closeout). Many procedures and materials once considered safe, such as asbestos and lead paint,
are now known to be potentially hazardous and green building practices and materials are being
substituted.
The campus goal according to the master plan is to adopt improved building industry practices
for sustainability and the use of safe materials. This goal can be achieved by:

• Selecting environmentally sensitive architects to design CU-Boulder buildings.
• Keeping up-to-date the provisions of adopted building codes and campus construction

standards.
• Weighing the first-cost vs. longer-term payback when making important decisions.
Green Building Sub-Committee

In the fall of 2003 the Campus Environmental Council was formed. The council is composed of
committees that research various environmental topics and report back their findings so that the
council can then make informed recommendations to the administration as to how CU can
continue to promote environmental issues. The Green Building Sub-Committee, composed of
students, faculty, staff, and outside professionals, was charged with quantifying CU’s campus
building standards.
Part of this process involved researching other campus’ existing policies, which are described in
detail in the next section. Next the committee completed an analysis of an existing building,
Benson Earth Sciences, by comparing its performance against LEED ratings. The result
concluded that existing campus standards were LEED “certifiable” meaning that existing
buildings on the campus could have achieved the lowest level of LEED certification.
The next step was to attempt to update the standards to produce LEED Silver buildings. In the
summer of 2004, some of the standards were updated with green building requirements.
Currently the committee is working with an outside consultant to completely update the campus
building standards with LEED requirements in mind. The consultants will also host a Green
Building Workshop for all campus project managers to educate them about the LEED rating
system and help them to facilitate the certification process.
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UMC LEED-EB Certification
A small team composed of a few staff from the Environmental Center, an outside consultant, and
the building’s staff is currently performing the necessary tasks to apply for LEED Existing
Buildings certification for the University Memorial Center Addition on the CU campus. The
team believes the UMC Addition, a green building pilot project on the campus that was
completed in the fall of 2002, will achieve LEED-EB certification, possibly up to the Silver level
or beyond. The design of the addition focused on four major areas:

• Recycled/Renewable Materials
• Energy and Resource Conservation
• Waste Reduction and Recovery
• Indoor Air Quality

The success of the UMC addition has helped promote green building on the CU campus.
Action Steps:
According to the goal, CU will achieve LEED Silver
certification on all campus buildings, as a necessary
step to achieve a broader climate goal as outlined at
the beginning of this chapter. However, the actual
meeting of this goal is rather simple; it is a matter of
design and funding, with the legwork steps already
clearly outlined by LEED and LABS-21. Therefore,
listed below are strategies to more easily achieve
LEED Silver certification for all campus buildings.
Include LEED and LABS credit worksheets in appendix for reference.

• Obtain campus-wide support for LEED Silver standards and subsequently create policy
requiring all campus buildings to meet this standard.

o Educate campus population on the LEED organization and the standards they set
forth.

o Incorporate LEED standards in all building projects

• Mandate re-commissioning for all older existing building

• Facilitate collaboration between Building Systems Program (BSP), facilities
management, funding organizations and others, incorporating on-campus fiscal,
intellectual and administrative resources.

• Incorporate life cycle costs into building administration.

o Study and advertise life cycle cost analyses.

• Quantify and incorporate human resource benefits of a green building.

• Increase outreach to building staff, create and promote healthy and clean behaviors that
affect building operation and performance.

• Maintain an active awareness of green building performance on campus, including
updates to the Boulder Campus Planning Commission, the Design Review Board,
Facilities Management and other administrative departments.

Green Building Goal

CU will strive to meet LEED Gold standards,
and as a minimum meet LEED Silver standards
for all campus buildings. A necessary
component of this goal is the achievement of all
campus buildings supplying 25% of their energy
consumption from renewable sources, and 5% of
their energy consumption on-site. In addition,
CU will meet LABS-21 standards for all campus
research laboratories.
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Metrics:
The following metrics should be established to monitor our achievement towards the stated
goals.

Target Measurement Method:

Building report cards Emissions inventories, waste inventories, consumption
history.

Adoption of Green
Building Policy

Creation of a campus wide policy, sustainability standards
incorporated in building standards.

LEED/LABS Certification Number of campus LEED certifications currently achieved.
Overall Building
Sustainability LEED NC/EB checklists, LABS-21 checklists

Building Energy Supply Campus energy portfolio.

Challenges:
• The vast majority of campus buildings are very old existing buildings, where renovation

and “green” retrofits are expensive and difficult.

• The LEED certification is costly, and can appear to be an artificial cost inflation.

• There is currently little focus on life cycle costs, where more expensive/durable
renovations are removed from project plans because of little short-term benefit.

• Fiscal constraint often requires “band-aid” solutions, often in the category of
sustainability.

• Green building improvements often require high up front investments that are out of
reach of low income households.

Links to Other Blueprint Chapters/Topics:
This section briefly discusses the connection and refers to pertinent chapters elsewhere in the
Blueprint.

• Energy: energy consumption is integral to sustainable building design. Specific energy
strategies are further discussed in the energy sub-section of this chapter.

• Transportation: buildings require transportation to and from, both institutionally and
privately; strategies to improve transportation planning around buildings is also addressed
in the transportation sub-section of this chapter.

• Waste/Materials: both during the construction and renovation of buildings, and during
the normal operation of buildings, materials are consumed and waste is generated. The
recycling/waste management chapter of this blueprint provides some excellent links to
this topic.

• Purchasing: similar to the waste link, is strongly relevant to the input side of the building
operation. Check the purchasing chapter of this document for strategies on improving the
purchasing stream for a building.
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Transportation
Goal Statement:
Reduce CU’s impact on the climate from transportation by: reducing traffic on campus
particularly in SOV travel, improving and encouraging sustainable alternatives and supporting
clean-fuel use for campus users. Limit or reduce SOV trips using 2000 levels. Convert 25% of
university-owned fleets to high efficiency and alternatively-fueled vehicles and begin offsetting
remaining emissions.
Background, Trends:
The University of Washington hosts nearly 60,000 students, faculty and staff on its 640-acre
campus located in the urban setting of Seattle, Washington. The university’s UPASS program is
known as the most comprehensive of campus TDM programs nationwide and features unlimited
access to regular bus transit routes, free carpool parking permits, subsidized vanpool fares,
evening/night shuttle services, bicycle lockers, covered parking, emergency ride home,
carsharing, merchant discounts and more. The program has been widely successful, with a
weighted average of only 24% of campus travelers arriving by driving alone, with 36% arriving
via transit.
One of the greatest success stories in transportation planning is from Stanford University, where
2 million square feet of new building space was added in the 1990’s with no increase to peak
period auto trips to campus. Faced with strict financial constraint, Stanford’s transportation
planning office began an economic study of transportation options for their campus. According
to new construction rates, additional parking would have to sell for nearly 10 times the current
rates, and the surrounding community posed strong opposition to increased traffic through their
neighborhoods. The end result of their study found that it was cheaper to pay people not to drive
than to provide parking for their vehicles. In 2004, people who chose not to drive to campus
received $160 per year. This subsidy, in combination with improved alternative access to campus
made it possible to grow without any increase in vehicle traffic.
The University of Montana is an excellent case of student initiative in bringing bicycling
programs to the campus setting. Their zero-interest bicycle loan provided cooperatively by the
campus credit union and the office of transportation is one of the first in the United States; up to
40 bicycles per year have been purchased through the program. They also began a bicycle
checkout program that many universities, including the University of Colorado have mimicked.
The program features sixty bicycles available for a three-day period at no charge to the students.
A more comprehensive table of universities and their TDM programs is provided in Appendix D.
Of all the modes of transportation, single-occupancy-vehicle (“SOV”) travel contributes the most
to climate degradation on campus; therefore, reducing SOV use on campus is the primary
component of the transportation goal. However, it is also important to address impacts of all
modes of transportation and encourage the use of the most sustainable options, including
bicycling, walking, busing and carpooling. For those vehicles on campus, using higher efficiency
vehicles and cleaner fuels can further lessen CU’s impact on climate. This includes the campus
shuttle “Buff Bus”, waste collection, facilities and contractor vehicles and campus-subsidized
city and RTD busses.
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An important feature of most alternative transportation programs is that they are cost reducing.
This is primarily driven by the high cost of space and construction within the campus boundary.
“Cornell University saved over $3 million by "getting students out of the car," and wound up
saving 417,000 gallons of gas and preventing the emissions of 6.7 million pounds of carbon
dioxide.”9 Based on a study done at the University of Colorado, the university has avoided $4.7
million in transportation-related costs by implementing alternative and sustainable transportation
programs.10

Trends:
The current parking supply is filled to capacity, which, combined with the high price of
constructing new parking on campus11, provides a strong incentive to divert single-occupant
drivers into more sustainable modes. Campus demographics have shown that the student
population is living an increasing distance from campus which adversely affects the percentage
of students who walk and bicycle to campus; based on the Student Mode Split Over Time chart
below, it appears these students are using the bus for their travel to campus.

2003 Student Mode-Split: Overall

16%

9%

18%

26%
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Drive Alone Overall

2002 Total Faculty & Staff Mode Split

57.3%
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Bus

Bicycle
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Staff/Exempt

Faculty/Research

                                                  
9 National Wildlife Federation, “Green Investment, Green Return”. 1998. http://www.nwf.org.
10 O’Connell, Ric and Will Toor, “Green Investment, Green Return, Measuring Sustainability at
the University of Colorado, Boulder.” Copyright 2004, CU Environmental Center.
http://ecenter.colorado.edu.
11 According to the Existing Conditions Report provided by Parking and Transportation Services,
the design, construction and financing cost of adding parking is $2,092 per space per year (the
initial capital cost is approximately $20,000 per space). Reference: ucbparking.colorado.edu.
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Student Mode Split Over Time: Campus Trips
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Transportation Master Plan
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The division of Parking and Transportation Services has produced a Micro-Master Plan to
complement the overall campus master plan. This document contains policy and goals similar to
those of the blueprint:

• Continue to promote lower cost alternatives to parking such as transit, biking and walking
– look at the alternatives and evaluate the cost/benefit. E.g. one new SOV (single
occupant vehicle) in a structured parking space will cost 4-5 times as much to
accommodate one as one EcoPass transit rider.

• “Right-size” campus fleets - promote and encourage small vehicle fleet use on an
appropriately sized multi-use pathway system versus allowing vehicles of any size to
have universal access.

• Establish regular and timely data collection and analysis periods (e.g. mode-share data)
within and between agencies to improve planning capabilities.

The Transportation Master Plan can be viewed online at http://ucbparking.colorado.edu.
Master Plan

The 2000 CU Boulder campus master plan recognizes the importance of increasing alternate
modes access to campus, but does not attempt to cap automobile trips to campus. The master
plan assumes that the current modal split – that is, the percentage of trips that occur on buses vs.
cars vs. bikes or walking – will not change. This means that, as campus grows, the number of car
trips will also grow. In order to deal with this growth due to new construction and to replace
existing parking lost to new construction, the plan calls for the construction of two new parking
structures in the vicinity of the main campus – one next to the stadium and one in Grandview
Terrace. The policies recommended in this section of the blueprint suggest that the net supply of
parking should be decreased in order to achieve the desired impact on climate. The blueprint
vision for transportation calls for a reduction in the SOV mode share, balanced by higher
occupancy rates in autos and increases in the transit, bike and pedestrian mode shares.
The master plan does not include recommendations for improving fuel efficiency or emissions of
the institutional fleet.
The following language in the master plan shows some support for expanding non-automobile
access to campus:

• “Normally preferred modes of on-campus transportation are, in order: (1) walking, (2)
bicycling, (3) transit, and lastly (4) driving. This encourages "environmentally friendly"
transportation, meaning best use of land, minimizing air pollutants, and maximizing
safety. A pedestrian-oriented environment for the heart of the campus enhances the total
learning experience. Vehicular trips may be necessary for longer distances, time-urgent
needs, and movement of materials.” (Section IV.E.1.C)

• “The limited supply and increased cost of housing in Boulder has meant that more
faculty, staff, and students live farther distances away from campus. Their commutes will
become more and more time consuming as traffic congestion increases, reducing the
availability of faculty to students. Consequently, CU-Boulder will increase its efforts to
help ensure affordable, proximate housing.” (Section IV.E.1.C)



24

• “Encourage better transit service for faculty and staff use with the intent of affecting the
modal split to campus. Develop better data, combining both counts and surveys, for
future modal split analysis.” (Section IV.E.2.C)

The complete CU Boulder Campus Master Plan can be viewed online at
http://www.colorado.edu/masterplan.

Public Transportation
Transit on campus has been the champion of CU’s transportation program, with a consistently
growing percentage of students using the bus for all trips. With the addition of the Stampede in
2002, students now ride 37 bus routes, locally and regionally. Ridership has increased over 600%
since the creation of the student bus pass.

Bicycling
In addition to transit, many new bicycle programs were
introduced to the campus in the past two years. Those include
a free cruiser checkout program for students, faculty and staff.
There are 18 cruisers available for checkout between March
and November. The program is a partnership between Parking
and Transportation Services and the Environmental Center. To
house this and other programs, in 2005 the Environmental
Center built a permanent bicycle station to centralize bicycle facilities and information on
campus. To facilitate efficient and safe bicycling across campus, the campus completed an east-
west bicycle corridor that separates bicycles from vehicle and pedestrian traffic. A north-south
corridor is being planned for 2006 – 2010 improvement.

Carpooling
Initiated by new building construction on campus and the LEED certification process, Parking
and Transportation Services is investigating a pilot carpool incentive program that includes
preferential parking, permitting and pricing. This program will begin Fall 2005.
PTS completed their Existing Conditions Report and Micro-Master Plan that realizes the cost
and detrimental impact of SOV traffic on campus and paves the way for improving sustainable
alternatives on campus. The existing conditions report also establishes a solid base for tracking
and recording travel patterns by the campus community.
Action Steps:

• Create an attractive, campus-wide carpool permit incentive program to encourage drivers
to campus to carpool. As new construction further constricts parking supply – already at
maximum capacity – each carpool represents at least one individual who no longer needs
a space. Increasing carpooling can be an excellent cost effective method of extending the
effective parking supply. Parking and Transportation Services at CU offers carpool
permits and will play an important role in future incentives programs.

• Improve bicycle programs. 71% of the student population and 48% of the faculty/staff
population lives within four miles of campus; this distance represents the best bicycle
catchment area. Bicycle program improvements aimed at increasing the bicycle mode
share by attracting more to bicycle commuting include:

Transportation Goal:
Reduce CU’s impact on the climate
from transportation by: reducing
traffic on campus particularly in SOV
travel, improving and encouraging
sustainable alternatives and
supporting clean-fuel use.
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o Increase attractiveness of bicycle registration.
o Improve education about bicycle commuting – dispel myths about bicycle

capacity (e.g., provide bicycle trailers) and cool weather cycling.
o Install and monitor the use of multiple, pilot covered and secured bicycle parking

facilities.
• Improve outreach, advertisement and education to increase awareness of sustainable

transportation practices. In Boulder, where sustainable transportation options abound,
lack of education and awareness is the primary roadblock to achieving positive decision-
making. There exists a group at the Environmental Center that teaches sustainability
topics to grade schools which may be helpful in developing and teaching sustainable
transportation curricula.

o Create a team of ambassadors that can communicate with campus, K-12 and
community entities about transportation issues.

o Focus on behavioral change.
• Improve our understanding of the travel behavior and demand of the campus population.

This goes hand-in-hand with the above category. This can impact planning priorities and
focus areas for campus improvement. It is an essential component of effective planning.

o Improving tracking and surveying methodology.
o Monitor distance to affordable housing; cooperate with Boulder County

community to understand the causes and effects.
o Review campus subsidized travel – both in-state and out – for greenhouse gas

emissions, air pollution and green emissions to establish baselines. Plan means to
encourage cost and emissions reductions through expanded Eco Pass use, video
and teleconferencing, higher efficiency fleet vehicles and other means.

o Review campus class schedules.
o Study stress levels per mode (enjoyment of travel)
o Improve/perform willingness-to-pay studies.

• Actively encourage healthier travel behavior – creating a car-free culture. The university
setting is the introduction for many students to the independent lifestyle. Patterns set
during the university years have a high likelihood of remaining through students’
adulthood.

o Consider a ban on campus parking permits for freshmen.
o Work to dispel myths that further dependency on cars.
o Consider a ban on campus parking permits for faculty, staff and students living

within X distance (_ mile?) of the Main Campus perimeter.
• Maintain accessibility to campus for low-income populations.
• Consider distance learning, flexible scheduling and credit swapping. A few campuses

across the nation have created programs allowing more flexibility in campus affiliates’
travel patterns. Work-from-home, flexible work schedules or online-classes are examples
of this. These options are unlikely to be instituted on a widespread level, but may
incrementally improve mode-split.
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• Provide rental car services for students. Jeffrey Tumlin of Nelson/Nygaard Associates
showed in a recent study12 that the majority of students require a vehicle only 3/4 of all
weekends during the semester. Given this, it would be less expensive for students to rent
a car during these times than to store their car on campus. Parking and Transportation
Services is bringing a rental car agency to campus in fall of 2005 that will rent to persons
18 and up.

• Increase availability of sustainable purchasing options. Without options, students, faculty
and staff are unable to make sustainable choices in transportation. Additionally,
providing easy and cost-effective methods of purchasing available to institutions
facilitates change to sustainable modes. This will involve cooperation with university
Procurement Services.

o Work with local distributors to promote hybrid and alternatively fueled vehicle
use among campus affiliates.

o Continue support of biodiesel initiatives.
o Work with campus administration to purchase clean-fuel institutional vehicles.
o Include HEV and AFV manufacturers in preferred vendor lists.

• Create incentives such as preferential parking for hybrid, high efficiency and biodiesel
vehicles.

• Increase infrastructure to support HEV and AFV vehicles. This may include: charging
posts at parking lots and biodiesel fueling facilities. Facilities Management is in charge of
most construction projects, and will strongly influence the inclusion of these amenities.

• Inventory campus emissions –incorporate transportation profiles. This element is
important in accurately assaying the impact of transportation on our climate. Possible
emission reductions were calculated for the University of Vermont fleet vehicles under
six scenarios for fleet upgrades. A similar analysis for CU can be made possible with
accurate emissions inventories.

o Develop academic project to monitor air quality trends within campus and
analyze for traffic impact. Similar projects for other environmental air quality
projects have been created out of engineering departments.

• Inventory campus fleet for EPA fuel economy ratings and develop an average fleet fuel
economy rating to serve as the basis for planning to track and improve the fuel economy
of the campus fleet.

• Begin offsetting transportation caused emissions.
o Research offsetting strategies for those emissions.
o Develop funding mechanisms to invest in those strategies.

• Ensure security for all modes on campus. The campus is responsible for ensuring the safe
transport of its community. Without this assurance, the university cannot expect
improvement outside of the vehicle.

                                                  
12 “Can CU Grow Without Cars?” Will Toor. 1999.
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o Separate modes in high-conflict areas, via multi-modal paths, on-street striping
and corridor designation.

o Continue installation of traffic calming devices where necessary.
o Continue enforcement against theft

Metrics:
The following metrics should be established to monitor our achievement towards the stated
goals.

Metric: Goal: Measurement Method:

Air Quality/Emissions Overall Air composition monitors,
emissions inventories

Overall trends Overall Annual reporting, regular data
collection & compilation

Behavior patterns (car-ownership, mode-split,
housing distance, stress by mode, willingness
to pay)

Overall
Informal, commissioned surveys,
Office of Planning, Budget &
Analysis

Security Overall Police records/conflicts, bike
theft, injury, accidents

Number of carpools to campus Reduce SOV traffic Carpool permit sales
Cars on campus Reduce SOV traffic Permit sales, cordon counts

Rental car program existence/use Improve/encourage
alternatives Rental activity

Distance learning/credit-swapping enrollment Improve/encourage
alternatives Registrar records

Awareness/participation Improve/encourage
alternatives

Person counts at events, entry
forms

Bicycling on campus Improve/encourage
alternatives

Bicycle registration, surveys,
cordon counts

Clean-fuel ownership on campus
(individually/institutionally) Support clean-fuel use Vehicle registration, university

fleet, survey.
Sustainable-purchasing options Support clean-fuel use Procurement services
High efficiency (HEV) and alternative fuel
vehicle (AFV) portion of CU Fleet

100% conversion to HEV
and AFV fleet.

Facilities Management, Parking
and Transportation Service

Further Planning and Research Needs:
The Environmental Center is considering developing a national online campus TDM database
that will categorize TDM practices found at universities, then inventory a wide selection of
universities ranging in demography and geography. The project will be most successful and
visible as collaboration between universities contributing to the ongoing updating and funding of
the database.
The Environmental Center should consider hosting one of the popular national TDM conferences
at the University of Colorado at Boulder. This would help to bring expertise and knowledge to
the campus to enhance internal TDM programs, as well as establish the center as a “hub” for
transportation planning and research.
Research transportation issues surrounding low-income populations, including potential
solutions for their well-being.
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Challenges:
• There is a strong culture of car dependency on the CU-Boulder campus and beyond.

Families purchase vehicles for students before they arrive on campus, and often support
that vehicle dependency beyond graduation.

• Universities may have difficulty seeing the cost-savings benefits of sustainable
transportation practices.

• Fiscal constraints for implementing new programs.
• There are many perceived security shortcomings to walking, bicycling and other

alternatives to driving alone. These are often only perceived and not real; it should be the
role of the university to increase real security while dispelling false perception based on
myth.

• Permitting based upon actual parking costs is not often easy, because of the standardized
market subsidization of vehicle parking throughout the nation.

• Effects of the housing market are presently driving campus affiliates farther from the
campus, necessitating vehicular travel over pedestrian and bicycle. Changing these trends
is costly and slow.

• Many state regulations reduce the flexibility of facilities departments on campus.
• Both private and university service vehicles need access to campus, however their

increasing presence is causing pedestrian/bike/vehicle congestion/conflicts on campus.
Social Impacts:

• Low-income employees and students have less capability to purchase cars and thus face
access difficulties.

• Due to the high cost of housing closer to the CU-Boulder campus, people with lower
income are often forced to live farther away, causing longer commutes to work. Since
transportation makes up a large proportion of their overall budget increases in fuel costs
hit harder.

Links to other Blueprint topics:
Transportation is interconnected to many other campus sustainability issues, such as recycling,
waste collection, purchasing, recreation services and more. This section briefly discusses the
connection and refers to pertinent chapters elsewhere in the Blueprint.

• A significant component of increasing campus fleet efficiency and reducing hazardous
emissions is the vehicle type. Natural gas, hybrid-electric, electric, gas, diesel, biodiesel
and other fuel/propulsion systems all have varying emissions and fuel efficiencies, and
most appropriate service vehicle applications. The most environmentally friendly and
most practical vehicle for a job depends on matching the characteristics of the job with
available vehicles. Contracts for service can often specify the type of vehicle used to
provide a given service, whether it is trash hauling, campus transit, local auto rentals, or
facilities maintenance. Refer to the Purchasing chapter for some general strategies and
current policies on purchasing new campus vehicles.
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• Almost all of campus operations have transportation needs. Working with campus
departments and constituents to utilize cleaner vehicles and adopt healthy transportation
practices can create positive change from the demand side of campus transportation.

• There are significant water quality issues associated with auto parking supply on campus.
Hazardous run-off from vehicles and their emissions contaminates local water supply,
posing a health risk to campus constituents, in-stream and downstream populations if not
properly managed. There are two chapters in this blueprint that address water quality
issues: Water, and Creating a Safe and Healthy Campus.
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APPENDIX A: CO2 Emissions Reporting Forms
Colorado Business Energy Partnership

CO2 Emissions Reporting Form

Name of company: University of Colorado at Boulder
Facility Address: 1540- 30th Street, RL-2, Room 355 Boulder, CO. 80309, Boulder Campus
Reporting Year: FY 2003 ( 07/01/2002- 06/30/2003)
Contact Information:

Moe Tabrizi, Campus Energy Conservation Officer, 303-492-1425
Ghita Levenstein Carroll 303-492-3229, Environmental Center Program Coordinator
E-Mail: tabrizi@colorado.edu
E- Mail: ghita.levenstein@colorado.edu

Indirect Emissions – Purchased Electricity:  # of kWh
(A) Reporting Year
# of kWh, FY02-03

(B) BaselineYear
#of kWh, FY01-02

+4,534,078  Non-Cogen
purch.
+5,658,640- 2,000,000 Wind
Power/ Will.Vill purch.
+6,230,317 Direct Housing
+48,783,203 Cogen purch.
-73,733,372 Sold by Cogen
to Xcel

+4,211,815 Non-Cogen purch
+5,805,334-2,000,000 Wind Power/ Will.Vill. purch.
+7,002,677 Direct Housing
+35,839,957 Cogen purch.
-74,299,971 Sold by Cogen to Xcel

For reporting year: 22,131,956 lb Co2  ( used 1.925 lb CO2/kWh for Xcel,  1.35 lb
CO2/kWh for UCB Cogen)
For Baseline Year = -2,399,878.5 lb CO2

Direct On-site Emissions:  Fuel Usage
Fuel Type (A) ReportingYear

FY02-03
(B) BaselineYear
FY01-02

Natural Gas
Usage
(Therms)

19,087,870 Cogen+ 396,170 Will.
Vill,+482,629 Non-Cogen
+165,057 Direct Housing
Purchase= 20,131,726

20,036,048+376,240+607,283+
61,397= 21,080,968

Propane
Usage (gal)

252 N/A

Fuel Oil #2
Usage (gal)

43,997 9417

Fuel Oil #6
Usage (gal)

N/A N/A

Natural Gas: 20,131,726 therms x 11.71 lb CO2/therm = 235,742,511.5 lb CO2
Propane:  252gallons x 12.59 CO2/gal = 3172.7lb CO2
Fuel Oil #2: 43997 gallons x 22.60 lb CO2/gal = _994,332.2lb CO2
Fuel Oil #6: N/Agallons x 26.63 lb CO2/gal = N/Alb CO2
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Total Direct on-site emissions for Reporting yr = 236,740,016 lb CO2
Total Direct on-site emissions for Baseline Yr = 247,070,959.5 lb CO2
Next: If you have more than one facility, use a separate form for each facility, or provide
the data for each facility all on one spreadsheet using the Excel spreadsheet provided.

Transportation (Optional)
Fuel Type (A) ReportingYear

FY 02-03
(B) BaselineYear
FY 01-02

Gasoline Usage
(gallons)

25,717 * 25,499

Diesel Usage (gallons) 39,830 38,000  **
* Includes gasoline for lawn
mowers

** Estimated

For reporting year:
Gasoline: 25717gallons x 20.34 lb CO2/gal = 523,083.8lb CO2
Diesel: 39,830gallons x 22.60 lb CO2/gal = 900,158lb CO2
Transportation total for reporting Yr = 1,423,241.8 lb CO2
Transportation total for baseline yr = 1,377,449.7 lb CO2
Totals (A) ReportingYear

FY 02-03
(B) BaselineYear
 FY 01-02

Total CO2 Emissions (lb) (Sum of
indirect, direct, and transportation
emissions from above)

260,295,213.8 246,048,530.7

Option A. Indicator of Business Activity
(e.g., total sq. ft., lb of product, dollars of
sales) (optional – see item 4 of
instructions.)

8,470,643 sq. ft 8,356,608 sq. ft

CO2 Emissions Intensity (e.g., lb
CO2/thousand sq. ft.) (optional)

30.73 lb CO2/ sq. ft  29.44 lb CO2/sq.ft

Option B. Activity Index (ratio of the
indicator chosen for the reporting year, to
the quantity for the baseline year)

1.0137 1.0

Adjusted CO2 Emissions (total emissions
divided by the activity index)

256,777,363.9 246,048,530.7
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APPENDIX B: Transportation Programs Case Studies Table
Universities of all sizes and structures across the nation have developed transportation programs
aimed at improving their impact on climate and establishing positive behavior trends in their
community. The table below shows examples of campus leaders in the area of transportation.

Case Studies of Sustainable Transportation Goals & Practices13

Transportation Demand Management
University Programs
University of
Washington – Seattle

UPASS - universal, fare-free transit access for all campus affiliates, options for
occasional car trips to campus.

University of British
Columbia

TREK - universal, unlimited 3-zone transit access for all students, all night transit
service, carpool preferential parking, bicycle program, campus clean fuels, "Star
TREKer" outreach program.

University of
California-Davis

ATP - carpool reduced pricing & preferential locations, vanpools, discounted transit
passes, discounted trainpool (using Amtrak), bicycle program (lockers, auctions,
summer storage, repair shop…), transportation centers, campus shuttle.

University of North
Carolina - Chapel Hill

Freshman parking ban, free local bus passes, free shuttle bus service between
campuses, access to rail, campus car rental program, reduced parking supply in
planning.

University of Montana
– Missoula

Biodiesel campus bus, late-night bus service, bike checkout program, no-interest
bike loans, carpooling web ride boards.

Cornell University Parking permit pricing aimed at increasing alternatives, OmniRide – free transit
access, RideShare – carpool incentives through pricing, Occasional Parker – 10 one-
day parking permits free who do not own a permit, thirty-day trial period for permit
holders.

University of New
Hampshire

Office of Sustainability: yellow-bike cooperative – bike rentals, repairs; blue-bike
– departmental bike program; fare-free transit access; preferential location carpool
permits.

Stanford University Slowly raise parking permit prices, pay faculty/staff not to drive, dramatically
improve alternatives, such as bicycling, real-time transit info and rental cars for
students.

Institutional Clean Fuels
University Programs
Emory University 33 CNG shuttle buses, 5 electric pickups, 2 electric carshares, 5 electric shuttles,

preferred parking locations for electric, CNG, propane and/or hybrid vehicles.
University of
California-Davis

27 CNG campus buses, considering biodiesel for rest of fleet, shifting towards
hydrogen CNG, 126 (17%) sedans, vans, pickups run on alternative fuels, B20 is
used in all biodiesel vehicles.

James Madison
University

20% of fleet run on bi-fuel CNG, 5 electric passenger vehicles,

University of Texas –
San Antonio

45 electric utility carts & micro ORV's.

University of New
Hampshire

One CNG shuttle bus & two CNG Honda Civics, installing a fast-fill CNG station on
campus, receiving CMAQ funding to make project happen.

University of
Pittsburgh

20 CNG 15-passenger vans, retired in 2002.

                                                  
13 From “Transportation & Sustainable Campus Communities: Issues, Examples & Solutions.”
Toor, Will & Spenser Havlick. 2004. Washington: Island Press.
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University of Colorado
at Boulder

13 (100%) of campus shuttles run on biodiesel (B20) with one bus at B100, 11
mini vans/pickups, and 8 hybrid/electric vehicles.

University of Montana
– Missoula

Biodiesel fueled campus shuttle bus, a biodiesel late-night bus, using B100 during
good weather.

University of Vermont 5 (100%) campus buses run on biodiesel (B20), 5 CNG campus buses.
West Virginia
University

Hosts a PRT transit system, featuring computer-guided vehicles traveling along a
fixed track, customizable routing.



– 
34

 –

A
pp

en
di

x 
B:

 E
ne

rg
y 

C
on

se
rv

at
io

n 
Im

pl
em

en
ta

tio
n 

St
ra

te
gy

 –
 2

00
4-

05
U

ni
ve

rs
ity

 o
f C

ol
or

ad
o 

at
 B

ou
ld

er
 –

 E
nv

ir
on

m
en

ta
l P

ol
ic

y

 
M

ee
t 

st
an

da
rd

 f
or

fu
m

e 
ho

od
s

 
En

ab
le

 p
ow

er
m

gn
t/

eq
ui

pm
t

 
Co

ns
er

ve
 w

at
er

-
in

st
al

l c
lo

se
d-

lo
op

co
ol

in
g

 
M

an
ag

e 
en

er
gy

us
e 

of
 a

ut
oc

la
ve

s,
&

 o
th

er
 la

b
eq

ui
pm

en
t

 
Fa

vo
r 

ef
fic

ie
nt

bl
dg

 s
ys

te
m

s 
fo

r
lo

w
er

 c
os

t
op

er
at

io
ns

 &
m

ai
nt

en
an

ce
 

A
do

pt
 L

EE
D

st
an

da
rd

s
 

Bu
y 

En
er

gy
 S

ta
r

la
be

l
 

In
st

al
l w

at
er

sa
ve

r 
pl

um
bi

ng
an

d 
fix

tu
re

s

 U
se

 b
es

t 
pr

ac
tic

es
in

 u
til

ity
 g

en
&

di
st

 M
ea

su
re

 +
 a

nd
 -

 o
f

co
ns

tr
uc

tin
g 

su
b-

st
at

io
n

 I
nv

es
t 

in
 e

m
er

gi
ng

po
w

er
 g

en
er

at
io

n
te

ch
no

lo
gy

 S
up

po
rt

 r
en

ew
ab

le
ap

pl
ic

at
io

ns
 M

an
ag

e 
an

d
m

ai
nt

ai
n 

st
ea

m
tr

ap
s

 
In

st
al

l o
cc

up
an

cy
se

ns
or

s
 

Ev
al

ua
te

 L
ED

 a
s

fu
tu

re
 s

ta
nd

ar
d

 
Co

nt
in

ue
 t

o
de

la
m

p 
(e

xc
sa

fe
ty

)
 

Co
nt

in
ue

 T
UR

N
O

FF
 J

UI
CE

 s
tic

ke
rs

 
Pr

ov
id

e 
co

st
m

on
th

ly
 b

y
bu

ild
in

g 
on

w
eb

si
te

 
En

ga
ge

 p
ro

ct
or

s 
&

oc
cu

pa
nt

s 
in

ca
m

pa
ig

n.
 N

am
e

Bu
ff

 
En

er
gy

St
ar

 
Bu

ild
in

gs
 

He
lp

 t
o 

en
su

re
en

vi
ro

nm
en

ta
lly

aw
ar

e 
CU

gr
ad

ua
te

s

 
Se

t 
th

er
m

os
ta

ts
65

-7
5°

 F
 

O
pt

im
iz

e 
A

nd
ov

er
BA

S 
sy

st
em

 
Re

co
m

m
is

-s
io

n
bl

dg
 m

ec
h

sy
st

em
s

 
A

dd
 in

su
la

tio
n

 
Id

en
tif

y 
an

d 
se

ek
fu

nd
in

g 
fr

om
m

ul
tip

le
 s

ou
rc

es
fo

r 
sp

ec
ifi

c
pr

oj
ec

ts
 a

nd
ef

fo
rt

s

St
ra

te
gi
es

Ta
sk

s

Is
su

es

Pr
om

ot
e 

su
st

ai
na

bl
e

fa
ci

lit
ie

s 
an

d
eq

ui
pm

en
t

M
ax

im
iz

e 
ef

fic
ie

nc
y

of
 t

ra
di

tio
na

l u
til

iti
es

ge
ne

ra
tio

n 
&

di
st

rib
ut

io
n.

 S
up

po
rt

su
st

ai
na

bi
lit

y

A
ud

it 
la

bo
ra

to
rie

s 
to

ap
pl

y 
“L

ab
s2

1”
pr

in
ci

pl
es

Ta
ke

 a
dv

an
ta

ge
 o

f
re

ce
nt

 il
lu

m
in

at
io

n
st

an
da

rd
s

Cr
ea

te
 f

re
sh

 n
ew

ca
m

pu
s 

co
ns

er
va

tio
n

ca
m

pa
ig

n 
an

nu
al

ly

Co
nd

uc
t 

bu
ild

in
g

sy
st

em
 a

ud
its

,
pr

io
rit

iz
e 

&
 f

un
d

im
pr

ov
em

en
ts

Se
ek

 t
as

k 
fu

nd
in

g
fr

om
 m

ul
tip

le
so

ur
ce

s

Ut
ilit

ie
s 

ge
ne

ra
tio

n
an

d 
di

st
rib

ut
io

n
sy

st
em

s 
sh

ou
ld

 b
e

m
or

e 
su

st
ai

na
bl

e

La
bo

ra
to

rie
s 

ar
e

5t
o1

0 
tim

es
 m

or
e

en
er

gy
 in

te
ns

iv
e

th
an

 o
ff

ic
es

 o
r

cl
as

sr
oo

m
s

Fa
ci

lit
ie

s 
&

eq
ui

pm
en

t 
co

ul
d 

be
m

or
e 

en
er

gy
 a

nd
w

at
er

 e
ff

ic
ie

nt

So
m

e 
ca

m
pu

s
lig

ht
in

g 
is

 e
xc

es
si

ve
or

 u
nn

ec
es

sa
ry

So
m

e 
ca

m
pu

s
co

ns
tit

ue
nt

s 
ar

e 
no

t
aw

ar
e 

of
 t

he
im

po
rt

an
ce

 t
o

co
ns

er
ve

 e
ne

rg
y 

an
d

w
at

er

Fu
nd

in
g 

ha
s 

no
t

be
en

 a
va

ila
bl

e 
fo

r
bu

ild
in

g 
sy

st
em

m
ai

nt
en

an
ce

Si
gn

ifi
ca

nt
 f

un
ds

 a
re

ne
ed

ed
 t

o 
ad

dr
es

s
co

ns
er

va
tio

n 
go

al
s



1

CU Environmental Center
2006 Blueprint for a Green Campus

Campus Water Use

LONG-TERM VISION.......................................................................................................................................................2

DISCUSSION OF VISION .....................................................................................................................................................2

INDIVIDUAL GOALS .......................................................................................................................................................3

BACKGROUND, NEEDS AND TRENDS.......................................................................................................................3

CURRENT PROGRAMS AND ACCOMPLISHMENTS AT CU ...............................................................................8

METRICS AND ASSESSMENT.....................................................................................................................................15

FURTHER PLANNING AND RESEARCH NEEDS...................................................................................................15

CHALLENGES..................................................................................................................................................................15

SOCIAL IMPACTS ..........................................................................................................................................................16

LINKS TO OTHER BLUEPRINT TOPICS .................................................................................................................17

APPENDIX A: LANDSCAPE MASTER PLAN...........................................................................................................18

APPENDIX B: IRRIGATION PRACTICE FOR THE UNIVERSITY OF COLORADO.....................................21

APPENDIX C: CAMPUS MASTER PLAN ..................................................................................................................22



2

Long-Term Vision

CU will educate every campus user on how and why to conserve,
appropriately use, and protect the quality and quantity of water sources.
CU will act on water conservation opportunities to reach our minimum
annual goal of a five percent water reduction each year for the next five
years and continue to be a national campus leader, setting and
exceeding the standard in water conservation and quality efforts.

Discussion of Vision

In the formulation of our vision, we wanted to make sure to include water quality as well as
quantity.  We can conserve and have plenty of water but the issue becomes much more complex
if it is not safe to drink or use.  In the past three years, CU has decreased water use by more than
ten percent each year and by almost twenty percent last year.  While we would like to continue at
this rate, many of the larger opportunities for conservation have been or will be quickly realized.
To continue this level of reduction will require considerable amounts of effort, funding, and
education.  Any long-term reduction will result from increased education and incentives to
conserve as well as investment in emerging water efficiency technologies.  Our vision includes
potable and ditch water and protecting both of those sources.  We do not yet have enough
information to estimate how much we can save through conservation or to decide what a
reasonable goal for optimal use of water on campus might be in the long-term. Currently we are
using 262,293,000 gallons of potable water per year (2004-2005) and if we were to continue at a
minimum five percent reduction each year, we would be using 202,957,323 gallons or less in
five years (2009-2010.)  If we just look at water use reduction per square foot, this number
would be adjusted to accommodate new buildings.  Currently we are using 38,04 gallons of
potable water per square foot (2004-2005) and a five percent reduction per year would mean
using 29.44 gallons per square foot in five years (2009/2010.)  After five years we will reset our
goals for gallon-use based on benchmarking our progress and consumption as compared to other
universities and institutions.  Our goal is to be the best in class by setting and rising above the
standard using successful management practices.
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Individual Goals

1. Conduct all on campus research using upgraded machinery and technology that conserves
water and protects water quality.  Researchers should be mindful of the natural resources
supporting that research and conservation should be a priority in proper laboratory
technique.  Research and laboratory use on campus is important but must be done as
efficiently as possible.

2. Decrease potable water use by converting to ditch water where possible.

3. Educate students, faculty, staff, and visitors about the semi-arid climate where CU is
located.  Ensure every student knows campus water sources and ways to conserve those
sources before leaving the university.  Keep students involved in all water conservation
efforts CU takes-on.

4. Increase xeriscaping on campus and decrease water and energy intensive turfs.

5. Improve campus infrastructure.

6. Coordinate with the city of Boulder, state of Colorado, other campuses, corporations, and
governments to be a leader in water conservation and quality efforts.  Use other case
studies and success and failure stories to make the best decisions and provide support for
efforts.

7. Continue to publicize and encourage student, faculty, and staff to report water waste on
campus.

8. Use the wide range of campus and off-campus expertise in various fields including law,
geography, geology, environmental studies, ethnic studies, economics, engineering, and
architecture to implement a program for every department to participate in and strategize
for the best water practices.

9. Protect the quality of water released downstream.

10. Provide research for other campuses. CU is setting the standard for campus water
conservation nation-wide and it will be important to share lessons learned here as well as
learning from others.

11. Obtain at least three out of five possible Leed points for water use in all future building
construction.

Background, Needs and Trends

Less than one percent of the Earth’s water is easily-accessible freshwater. As a result, water
conservation and quality are global issues, and will become ever more important in the coming
decades. Water is a renewable resource but with uneven distribution; changes in the water cycle
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and increasing water quality problems are beginning to take severe tolls in many regions. Over
1.1 billion people do not have access to safe drinking water and 2.6 billion people lack adequate
sanitation (2002 estimate by WHO/UNICEF JMP, 2004).  Over 3,900 children die everyday
from water-borne diseases and 1.8 million people die everyday from diarrhoeal diseases.  The
average person in North America and Japan uses about 100 gallons of water each day, the
average European uses 50 gallons each day, and the average for a Sub-Saharan African is 2 to 5
gallons a day. Our potential for conservation is enormous. Overuse has the potential to adversely
affect human health and can endanger ecosystems, particularly aquatic systems. Worldwide, as
demand for water grows and large dams are often built, conflicts may arise, non-native species
can invade, mosquito-borne illnesses often increase, and communities that have relied on natural
water flow can find themselves high and dry. As water becomes more scarce throughout the
world and water quality is depleted, people in many regions will covet it more than oil.

The United States has a vast array of climatic regions that receive very different amounts of
water.  Most of the western and southwestern U.S. is arid or semi-arid with high to very high
water stress compared other global regions. While some areas of the northwestern U.S. receive
200 inches of precipitation each year, areas in the southwest receive less than five inches.

Universities around the nation, regardless of local precipitation amounts, are addressing their
impact on the water sources around them.

Stanford University has created a Water Master Plan to allow for a growing campus with the
same or fewer water allocation amounts. They have changed their toilets, showers, sinks, and
washing machines to water efficient ones, converted irrigation water to untreated water, explored
greywater options for cooling towers, monitored water use and quality at construction sites,
given free irrigation audits to a local school, installed re-circulation systems for laboratory
cooling, built a Water-Use Demonstration Garden, created a very informative website for water
conservation, and have been conducting on-going awareness campaigns.

The University of Arizona gives free workshops on drip-irrigation, xeriscaping, and water
conservation.  They also have a Water Resources Research Center on campus to conduct
research addressing water problems in their region.

Washington State University faculty has done research for watershed planning and designed
outreach programs to help local agriculturists.

The University of Georgia developed a Conservation and Sustainable Development Program that
created Water for Life, a program designed to educate communities in Costa Rica on freshwater
conservation.

California State University—Northridge has had a water conservation program since 1986
decreasing their usage by 24 percent by retrofitting fixtures, using water-saving devices,
changing irrigation systems, distributing water conservation stickers in all restrooms and
kitchenettes, eliminating the washing of university vehicles, and has explored the use of
reclaimed water for irrigation.

Brown University will save 120 million gallons of water each year after all measures are
completed saving $300,000 each year.
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Humbolt State University has a Campus Center for Appropriate Technology whose projects
include low-flow fixtures, a composting toilet, greywater marsh, and a rainwater catch system.

Oberlin College has a building that uses plants called “Living Machines” to treat grey and
blackwater as well as xeriscaping and rainwater systems.

California State Polytechnic University—Pomona built a wetland with ground water recharge,
capturing rainwater, and promoting aquaculture.

Dozens of schools have created wetlands for wastewater treatment.

Many universities who have changed practices to protect their water sources are marketing those
changes with great success. The University of Colorado at Boulder has done this on a limited
scale, but can learn from the universities listed above and dozens of others as it explores new and
inventive ways to protect our water, promote and share our successes, and connect with the
natural landscape around Boulder.

In addition to colleges and universities, hundreds of municipalities across the nation have
undertaken innovative projects to reduce water demand and increase quality. One of the nearest
such projects is a Colorado Springs project that maintains a xeriscape demonstration garden as an
educational tool recognized by the Smithsonian Institute for its creative approach and real-world
impact. Meanwhile, countless other towns and cities (including Boulder) are designing and
promoting their own xeriscape gardens.

Boulder is located in a semi-arid region and receives an average of fourteen to eighteen inches of
precipitation each year.  Boulder receives 40% of its water from Barker Reservoir, east of
Nederland, 40% from the Silver Lake Watershed, and 20% from Boulder Reservoir with some
water coming from the western slope, via the Colorado Big Thompson Project. These watersheds
rely on snowmelt, precipitation, streams, and lakes to replenish the larger reservoirs downstream.

The native plants of this area are accustomed to these water levels while exotic turfs and plants
require much more water to survive.  Many students, faculty, and staff are also from less arid
regions and are therefore accustomed to using more water.

With the combination of dry climate, booming population, high portion of out-of-state residents,
consumptive lifestyle and outdated plumbing lines, the Front Range has a huge impact on its own
environment through water use. As the regional population continues to swell and the current
drought continues, it is imperative that all users—from single families to large intuitions and
municipalities do their part to reduce water demand while striving to protect quality.

After the severe drought summer of 2002, CU began to use ditch water for irrigation with
astounding success. Through this and other programs, CU has begun to cut its water use
significantly. However, there is still much work that needs to be done over the coming years as
CU and the rest of the Front Range grapple with increasing water users and a dwindling drought
in an already arid climate.
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Current Programs and Accomplishments at CU

Water Policies at CU

Policy Statement:

CU-Boulder strives to proactively manage how it impacts the environment, while responsibly
managing the resources provided to the campus. As a leader in environmental issues, UCB’s
policy is to be responsible in protecting the environment and natural resources. We are
committed to:

• Complying with sound environmental practices, including the commitment to meet or
exceed applicable legal and other requirements.

• Properly managing wastes and pollution.

• Managing our processes, our materials and our people in a way that considers the
environmental impacts associated with our actions. 

Striving for continual improvement in our environmental management system.

Richard L. Byyny, Chancellor

Dated: August 18, 2004

Master Plan

The current CU-Boulder Master Plan is well in line with the long-term vision and individual
goals laid out in the 2006 Blueprint for a Green Campus. The Master Plan addresses
conservation as well as quality and addresses CU’s need to conserve and protect its water
resources. The Master Plan and the Blueprint compliment each other very well as CU enacts
ever-stronger water policies in future years. For more information, see Appendix C.

Landscape Master Plan

There are many goals of the Landscape Master Plan that support water conservation.  Some of
these are the promotion of more coniferous trees because they use less water than deciduous
trees, using more native landscape materials, using more drought-resistant plants, restoring
native landscape areas near Boulder Creek and protecting native landscapes, xericaping in areas
that are appropriate, and using the landscape as an educational resource for the university and
community.  For more information, see Appendix A.
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University of Colorado at Boulder-Environmental Policy

In keeping with its mission, CU-Boulder is committed to providing an educational model for
fiscally sound, environmentally responsible stewardship of the campus and its resources. The
institution intends to maintain its reputation as a proactive leader in the environmental sciences
and campus sustainability. The campus values choices and decisions that reduce the
environmental impacts of its actions.  Compliance with the law is required. Environmental
education and participation in campus environmental programs are encouraged. 

Energy Conservation Implementation Strategy 2004-2005

The following are some of the water relevant water policy issues, strategies, and tasks identified
in the Energy Conservation Implementation Strategy.  For the complete strategy see the Energy
section of the Climate Chapter.

Issue: Laboratories are 5 to 10 times more energy intensive than offices or classrooms.
Task: Conserve water- install closed loop cooling.

Issue: Facilities and equipment could be more energy and water efficient.
Task: Install water saver plumbing and fixtures.

Issue: Some campus constituents are not aware of the importance to conserve energy and water.
Strategy: Create fresh new campus conservation campaign annually.
Task: Help to ensure environmentally aware CU graduates.

Issue: Significant funds are needed to address conservation goals.
Task: Identify and seek funding from multiple sources for specific projects and efforts.

Potable Water Conservation Results

Total Campus Usage: 412,479,000 gallons (FY 01-02)
Total Campus Usage: 370,605,000 gallons (FY 02-03)
Decrease in Usage: 10.15%
Decrease In Usage Per Square Foot: 10.9%
Variable Cost Avoided: $167,498

Total Campus Usage: 370,605,000 gallons (FY 02-03)
Total Campus Usage: 326,436,000 gallons (FY 03-04)
Decrease in Usage: 11.92%
Decrease In Usage Per Square Foot: 13.9%
Variable Cost Avoided: $176,674

Total Campus Usage: 326,436,000 gallons (FY 03-04)
Total Campus Usage: 262,293,000 gallons (FY 04-05)
Decrease in Usage: 19.64%
Decrease In Usage Per Square Foot: 19.64%
Variable Cost Avoided: $256,572
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Water Conservation Projects

• Converting campus restroom fixtures to low water flow fixtures
o Completed the Engineering Center
o Using Commercially Available Retro-Fit Kit
o Also being done at Porter and Muenzinger Buildings

• Powerhouse Closed-Loop Piping Network implemented in July 2002
o Conserves 21 million gallons each year
o Saves $80,000 each year

• Joint Institute fro Laboratory Astrophysics using process chilled water in closed-loop
piping to cool laser generators implemented November 2004

o Funded by Research Building System
o Conserves 25 million gallons each year
o Saves $100,000 each year
o Cost $215,000

• Replaced water driven aspirators in Cristol Chemistry with laboratory vacuum pumps
completed in July 2003

o Conserves 10 million gallons each year
o Saves $40,000 each year
o Cost $75,000

• Installed temperature sensor and control valves on two furnaces (Electrical Engineering
Integrated Circuit Fabrication Shop) reducing the water flow from 100 gallons per hour
to 20 gallons per hour

o Conserves 1.4 million gallons each year
o Saves $5,600 each year
o Cost $3,200

• Using process-chilled water in new closed-loop piping network to cool research
microscopes in Porter Biosciences starting January 2003

o Conserves 1 million gallons each year
o Saves $4,000 each year
o Cost $5,000

• Designed and Installed high-pressure process chilled water system to cool the
Environmental Chambers (Electronics Hardware Testing) at LASP (Research Park) and
eliminated pass-through water.

o Funded by Research Building System
o Conserves 4.2 million gallons each year
o Saves $15,500 each year
o Cost $100,000
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• Irrigation Water Conservation Efforts
o Conserved 7.8 million gallons by shifting several fields to raw water in 2002
o Converted additional Housing Department Landscaping at Smiley and Newton

Court to ditch water irrigation in 2003

Irrigation Practice for the University of Colorado at Boulder

CU has implemented water-efficient technology for irrigating outdoor areas on campus.  Some of
these technologies include using a weather station to program when to water based on evapo-
transpiration rate, rainfall, sunlight, and wind-speed.  In most areas CU is using only raw,
untreated water from Anderson Ditch and only watering between 10pm and 7am.  Some areas
have reduced water-use by 50% and other areas were turned off completely.  For more
information, see Appendix B.

Generation Green Education Campaign

The Environmental Center began a Generation Green Education Campaign in 2000 to educate
students, faculty, and staff about resource use and conservation.  While this was originally
focused on energy conservation, a water conservation coordinator position was funded to
increase awareness about water issues specifically.

Campus Resource Conservation Officer

As a part of the last Blueprint for a Green Campus, a Campus Resource Conservation Officer
was hired onto Facilities Management to specifically work on energy and water conservation
opportunities.

Housing Department ESCO Contract

The Housing Department is using an Energy Service Company, Siemens, to conduct a $6.2
million conservation effort that is paid by energy and water savings over the next ten years.
Some water aspects of the contract include replacing all fixtures in housing with low-flow
alternatives including showerheads, and bathroom faucet aerators, all toilet fixtures with 1.6
Gallon-Per-Flush flush-o-meter toilets, and urinals to one-gallon low-consumption washout
urinals.  Meters are being installed on each building to detect possible leaks.  Steam and boiler
replacements are also being replaced or improved to adjust according to outside temperatures.

Action Steps CU Can Take to Achieve Goals

• Conduct all on campus research using upgraded machinery and technology that conserves
water and protects water quality.  Conduct research on campus while being mindful of
the natural resources supporting that research with conservation as a priority in proper
laboratory technique.  Research and laboratory use on campus is important but must be
done as efficiently as possible.
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o Coordinate with research-intensive departments such as chemistry, geology,
physics, engineering, and biology to ensure conservation is taught and used in the
laboratory.

o Make sure all students and researchers use proper waste disposal techniques of
chemicals and hazardous wastes to protect the quality of water leaving the
university. Survey students and faculty laboratory users to gage if they know
proper conservation and disposal practices.

o Ensure increased research funding does not mean a disproportionate increase in
water demand on campus.

o Audit buildings with research labs to find high waste areas.
o Replace out-dated, resource-intensive appliances and machinery with ones that

conserve and use less potable water.

• Decrease potable water use.
o Convert to ditch water where possible while frequently reviewing the economic

feasibility of conversion based on the price of potable water.
o Research grey water systems and remaining irrigation conversion.
o Prepare for changes in greywater law by installing T plumbing to ease connection

with solar and greywater systems when it becomes legal and more practical to do
so. Use educational setting to instill a water conservation ethic, raising awareness
to make state changes and to stay current with changing public policies.

o Create a map of areas using ditch water and areas using potable water for
irrigation on campus.

• Educate students, faculty, staff, and visitors about the semi-arid climate where CU is
located.  Ensure every student knows their water sources and ways to conserve those
sources before they leave the university.  Keep students involved in all water
conservation efforts CU takes-on.

o Use opportunities in place on campus to educate most effectively and efficiently.
o Target groups such as residence hall users, new students, and leaders for

education campaigns.  Survey students about the watershed system and hand out
educational information about the Boulder climate.

o Use the city to contribute staff time to education around campus and the
community.

o Develop means to adequately measure this through surveys to find out if the
message is reaching students.

• Increase xeriscaping on campus and decrease water and energy intensive turfs.
o Provide a drought resistant landscaping example for students and community

members.
o Change the way CU fits into the natural landscape around it by increasing the use

of native plants.
o Investigate the legal implications and ramifications of donating the conserved

ditch water to permanent in-stream flow. This could be a permanent contribution
from CU to the fish and people of Boulder Creek for the purpose of maintaining
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minimum flows for habitat, wildlife, and aesthetics. The donation may be held in
trust by the Colorado Water Conservation Board so as to be permanently out of
reach from consumptive uses.

o Educate students about viability of xeriscaping including a xeriscaping workshop
for students, faculty, and staff.  Use this resource in plant biology, ecology,
engineering, architecture, and ecosystem classes. The xeriscaping program at CU
could be a mostly student run program using seedlings from surrounding
universities or programs like Open Space.  Creating a CU website to connect
campus users to existing programs such as community workshops and
demonstration gardens would help start education before a unique campus
program is implemented.

o Turf will either need to be removed or abandoned in some areas. Identify and
prioritize areas on campus that need to remain turf and areas that can be converted
to native and drought resistant species as budget and maintenance resources
allow. Redefine varying maintenance and mowing levels in turf areas to use a
variety of maintenance regimes.

o Begin native plant applications for areas that use potable water or are especially
difficult to maintain as turf.

o Work with landscape, grounds maintenance, housing, vegetation, and campus
master plan to emphasize xeriscaping and justify changes.

• Improve campus infrastructure.
o Replace outdated fixtures, hoses, and faucets with water-efficient ones especially

as old indoor fixtures are phased out.
o Ensure continued funding for fixture replacements and conservation programs.
o Meter both potable and non-potable water in all buildings and areas around

campus to speed leak and problem detection.

• Coordinate with the city of Boulder, state of Colorado, other campuses, corporations, and
governments to be a leader in water conservation and quality efforts.  Use other case
studies and successes and failures to make the best decisions and provide support for
efforts.

o Develop scheduled communication between the city and CU to discuss education
and outreach, changes in billing, water budgeting, benchmark help, and where to
invest money for water conservation and quality issues.  Begin over the next year
by developing a strategic plan with CU and the city to address these issues.

o Develop a water and environmental map of CU so campus users can know water
sources and conservation areas in and around CU.

• We will continue to publicize and encourage student, faculty, and staff to report water
waste on campus.

o Improve inter and intra department communication within the university to make
water conservation as easy and economical as possible while involving as many
people as possible in the process to conserve.

o The preferred process to report water waste is to contact the building proctor and
report problems to seek corrective action.  A report can be made to campus
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Facilities Management Service Center at 2-5522 and for housing at 5-5555.
Unresolved water waste should be reported to campus conservation hotline,
energyconservationhotline@fm.Colorado.edu or 303-735-6202.

• Use the wide range of campus and off-campus expertise in various fields including law,
geography, geology, environmental studies, ethnic studies, economics, engineering, and
architecture to implement a program for every department to participate in and strategize
for the best water practices.

o Hold forums attracting people from many departments to discuss ways to reduce
water use, increase efficiency, and protect the quality of water.

o Encourage input from fields such as sociology, ethnic studies, and other social-
based departments and groups to address environmental justice and racism issues
associated with water quality and quantity.

• Protect the quality of water released downstream.
o Develop education programs with the city and county water quality program.

Stress the importance of ensuring safe water for people downstream, not just
ecosystems downstream.

o Use proper chemical and hazardous disposal techniques.
o Reduce landscaping chemicals and pesticides.
o Keep in mind the synergistic effect of water pollutants and coordinate with

Environmental Health and Safety in these efforts.
o Look into reducing or not increasing parking lot and paved space that increases

run-off and pollutants into the watershed.

• Provide research for other campuses because CU is setting the standard for water
conservation nation-wide.

o Create as much information exchange as possible.
o Document all projects, processes, and changes to distribute to other campuses.
o Use an out-of-the-box approach to implement these goals as policy using grants

and contributors, student vote, referenda, or other means to make this vision
possible and internationally visible.

• Obtain at least three out of five possible Leed points for water use in all future building
construction.

o Coordinate with Green Building groups and campus engineers and architects to
ensure all new buildings are water efficient buildings and to promote water
efficient construction.
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Metrics and Assessment

Metric Measurement Methods
Research and Lab conservation Monitor and measure water use in lab buildings
Replacing potable water with ditch water Decrease in potable water use
Educate students about water resources Water-use data, testing, surveys
Xeriscaping and less turf Map of turf and potential xeriscape areas
                                                                        Measure ditch water use and in-stream flows
Infrastructure Potable water use, funding
Coordination off-campus Relationships, media attention
Department Communication Timeliness, Meetings
Using campus knowledge Meetings, coordination, creativity
Water quality Monitor, EPA permits, EH&S
Increase in water research Campus and group contacts for information

Further Planning and Research Needs

• Research new, efficient technologies for laboratories and their costs and savings.
• Research greywater systems and current law regarding greywater.
• Research xeriscaping efforts particularly in Colorado and other arid regions.
• Research costs and savings of replacing all remaining water inefficient fixtures with

efficient ones.
• Survey students, faculty (including housekeeping), and staff about how they can report or

fix water waste.
• Research departmental interest in water conservation and quality issues and plan forums

to discuss them.
• Research water pollution sources and target areas for improvement.
• Research cost savings of obtaining LEED points in water conservation.

Challenges
• The education system is hard to change.  Currently traditional, non-systematic,

specialized approaches to education are embraced and taught.  This linear thinking does
not emphasize how students’ individual actions, such as water use, fit into the greater
context of resource use.  It also allows students to leave this university without knowing
how their actions affect the foundation of resources they rely on to survive.  Future
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legislators, politicians, activists, teachers, businesspersons, and scientists leave this
university and change the way we are required and expected to behave toward our
environment.  Without a systematic education linking business, economics, law, human
rights, and science to water quality and use, the future ability of this university to grow in
its efforts to conserve and protect its resources, may be limited.

• Infrastructure is costly to overhaul on a large scale.  Changing one large cause of water
waste is usually much less costly than making many, smaller changes, such as faucets and
other small parts, due to the necessity of more manual labor and the cooperation of
different departments and buildings.

• Continual decreases in funding for the campus make it financially difficult to pay initial
costs of conservation programs.

• Structural problems of older buildings and designs make new technologies difficult to
incorporate.

• There are legal setbacks from outdated water laws and water rights issues as well as
incentives not to conserve on a large scale.  For example, current water law in Colorado
promotes “use it or lose it” behavior.  Therefore if an entity does not use all of their
water, they lose the right to claim any of the unused water.  This is a large disincentive
for conservation.  At the City level, the costs of water rise when use goes down, to
compensate for decreased revenue to the City in water sales.  This also disincentives
water conservation behavior, The Colorado grey water system law is also outdated and
needs to be addressed especially since it would help attain LEED credit.

• Meters will be updated by the city and may cause some problems initially in comparing
and tracking data before and after the update, but new meters will benefit accuracy in
measurement in the future.

• Mindset of water use is hard to change.  For example, after some major upgrades to
campus facilities, some residents removed low-flow showerheads and other water-saving
technology because they were not used to the low flow pressure.  These residents remain
unaware of or chose to ignore the problems associated with using precious water
resources and proper conservation practices.

• Legislators and industry leaders typically have access to plenty of clean water to use
while a growing population in our country and the world does not have adequate sanitary
water.  This imbalance keeps water issues on the backburner while many people are
struggling to survive.  Focusing on human rights and equality will help bring water to the
forefront of policy and business practices while creating a balance in safe water access.

Social Impacts
Water issues are strongly tied into socio-economic issues particularly regarding environmental
justice. Worldwide, lack of enough water and abundance of unsafe water and water-borne
illnesses exist mostly in poorer areas.  In the U.S., contaminated water from industry and waste
disposal also disproportionately affects poorer people and people of color.  Addressing this
serious problem in conjunction with the environmental impacts of poor water quality and
drought make issues surrounding water even more pertinent and pressing.
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Links to Other Blueprint Topics

Climate:  Decreasing energy use and creating green buildings reduces water use and water
waste.  Promoting alternative transportation reduces the need for parking structures that increase
run-off and pollution into the watershed degrading the quality of our water. Green buildings also
incorporate water savings and quality into the design as part of the LEED program.

Literacy: Increasing environmental literacy will increase water conservation, decrease
pollutants, and increase knowledge of water sources. Literacy is possibly the most important link
to water conservation and quality. Uneducated users almost universally use more water and
release a higher volume of poor quality water than those who are environmentally literate.
Furthermore, an environmentally-literate person affects water in a number of indirect ways, such
as purchasing products that require fewer water and other resources to produce and recycling and
reusing at a higher rate.

Purchasing: By considering the resources required to create, package, ship, use and dispose of
products, environmentally responsible purchasing practices will favor products that embody and
use a lower quantity of water.

Healthy Campus: Creating a healthy campus will decrease the amount of pesticides, chemicals,
and herbicides we use, increasing the quality of water around campus. Water is also often used
(and contaminated) when treating hazardous waste. A reduction in hazardous waste means still
more water quality increases.

Waste and Recycling: Promoting recycling and reuse is a means of reducing overall water use.
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Appendix A: Landscape Master Plan

Foothills and Campus Relationship
The campus landscape is generally informal, not rigidly arranged. The foothills and associated
Flatirons had a significant influence on the design of the campus landscape. When creating
Boulder campus designs based on the architecture of rural Tuscany, Charles Klauder include the
same vertical conifers as those growing in the foothills. However, many of the original conifers
planted on the Main Campus are at the end of their lifespan.

On the newer portion of the campus, vertical conifers have not been used to the same extent as
on the older part of the campus. More vertical conifers should be planted throughout the campus,
especially in newer areas, to provide much-needed campus unity. They enhance visual interest
during the winter, when the campus is most heavily occupied. Vertical conifers planted along the
north sides of buildings screen cold winter winds, lowering heating costs. They can also be used
as wind breaks to protect walkways and special exterior places. Conifers use less water than
deciduous trees and can be added in groups or one tree at a time.

Unit costs for evergreens are low, and tree planting can be tied to maintenance budgets, new
construction projects, or donor-funded tree programs.

Goal
The campus's visual relationship with the foothills will be enhanced by planting more
evergreens.

Guidelines

* Place more emphasis on the winter appearance of landscape materials.
* Develop landscape plans that include vertical conifers.
* Use native landscape materials to a greater extent.

Natural Areas
Originally, most of the campus was a windswept, shortgrass prairie, certainly not the most
friendly environment. The university uses its ditch rights (water diverted from Boulder Creek,
much of which is eventually returned) to allow trees, plants, and grass to grow, at low monetary
and environmental cost. This creates a more usable campus. Creek bed areas still approximate
natural conditions and can be good environmental study areas. The abundance of open space
around Boulder also provides opportunities for the study and enjoyment of native landscapes.

The most significant campus natural area is along Boulder Creek, which functions as a habitat
for many native plants and animals and is an ideal location for academic programs to study flora
and fauna in their native environment. Pedestrian infringement into the natural area should be
minimized, yet students and others should be able to experience the tranquility of a flowing
creek. Edges should be enhanced, especially along the bluffs above Boulder Creek, and the
landscape should be reestablished in some adjoining areas, particularly north of the stadium east
of Folsom Street.
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The retention or restoration of native landscaping is especially appropriate on land that floods, on
steep slopes, and in wetland areas. An excellent example is the wetlands area restored when the
Research Park was developed on East Campus. It requires strategic planning to protect these
often fragile environments within the urban area while accommodating human enjoyment of
them.

Goal
Native landscape areas will be designated and protected.

Guidelines
* Preserve riparian corridors and designated wetlands.
* Preserve flora and fauna habitats.
* Use drought-tolerant plantings (xeriscape) in natural areas and elsewhere, where

appropriate.
* Reestablish selected natural areas.
* Create pedestrian routes to minimize disturbance of native landscape areas.
* Enhance the transitions to native landscape areas.

Sustainable Drainage
A sustainable drainage system accommodates storm water while controlling erosion. Site
drainage is an increasing problem as more of the campus is covered with buildings and
pavement. In very highly developed areas, it is necessary to pipe storm water. But piped systems
generally accommodate only a 10-year storm, at best, so surface and natural drainage systems
remain essential. Outdoor areas can accommodate surface drainage systems designed to meet
functional requirements, create wildlife habitats and provide landscape features that enhance the
campus image. As compared to subsurface systems, above-grade drainage is usually less
expensive to install and maintain.

Existing surface drainage systems are in need of landscape augmentation and other
improvements to ensure their natural function. Outfalls to Boulder Creek are causing erosion;
stagnant water is a problem in some areas; and studies have been completed of the eutrophic
condition of the Kittredge ponds. In addition, there are a surprising number of locations where
land slopes toward buildings, which often causes water problems after major rainstorms.
Controlled maintenance funds should be sought to correct these conditions where possible.

Goal
A sustainable drainage system will be reestablished.

Guidelines
* Enhance detention/retention areas with appropriate landscaping.
* Slope sites to drain away from buildings, sidewalks, and plazas.
* Use landscaping to control soil erosion.
* Use academic resources to study sustainable systems.

Planting Variety and Massing
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A successful landscape includes ground plane plantings, understory plantings, colorful seasonal
plants, shrubs of different sizes, foliage color and change, fragrance, appropriate scale and form,
and characteristics delighting the senses. Landscaping in relationship to the buildings can extend
and enhance architectural forms.

Campus buildings are generally large and deserve landscaping of comparably large scale.
Planting in mass is more indicative of how plants grow in nature; can be used to define space for
outdoor functions; can screen excessive wind, sun, and vehicular traffic; can frame vistas; and
can have less intensive maintenance. Some of the many smaller-scale, higher-maintenance
planting should be replaced or augmented with mass plantings, with materials ranging from
small ground plane plants to large trees. Mass plantings ideally are designed in layers. They can
become good backdrops for accent planting, signage, or special places.

Goal
Larger scale planting masses will be emphasized.

Guidelines
* Cluster plant materials for appropriate design scale.
* Compose landscaping to create outdoor spaces in harmony with the architecture.
* Add accent plantings as foreground elements to mass plantings.
* Develop mass plantings at campus corners and entrances.
* Use more drought-tolerant plantings, naturally grouped.
* Plant flowers together in quantity, often in raised beds, for greatest effect.

Campus as Arboretum
Over the years a significant variety of trees have been planted on the campus, providing the
foundation for an arboretum. To maximize this resource, existing trees and plants should be
identified and new ones added. Specimen trees (such as the northern red oak southeast of Hale)
should be identified and labeled. Guide maps and videos could be created.

An arboretum enriches academic programs, attracts visitors, and is an asset for public relations.
A campus arboretum is a significant statewide asset that could become a teaching tool in grades
K through 12. Some campuses establish a specific arboretum endowment to which people can
donate money. Many universities even have obtained designation of their entire campus as an
arboretum.

Goal
The campus landscape will serve as an educational resource.

Guidelines
* Label major significant trees.
* Continue to increase the variety of tree species on campus.
* Work with the natural history museum and EPO Biology Department to ensure that

landscaping is a teaching resource.
* Continue to have specialty, thematic gardens (such as Japanese), and intensive-care

gardens.
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Appendix B: Irrigation Practice for the University of Colorado
• The University irrigation system is controlled by a central control computer.(TORO

NETWORK 8000)
• The system has its own weather station, which can evaluate wind speed, rain

amounts, and calculate evaporative transpiration rate. Evaporative transpiration rate
is the amount of water that has been lost in the soil from wind, sun, and strength of
radiant sunlight.

• The network also uses the weather station to monitor conditions during a night of
irrigation. If there is rainfall above a set amount the station will stop the irrigation
cycle for the night and also if the wind speed is greater than a set amount it will
cancel irrigation.

• We use raw, untreated water for irrigation from the Anderson Ditch
(for the majority of the campus.) The university has owned these rights since the late
1800’s.

• We reprogrammed the computer to run more efficiently by correcting data in the
computer used in the calculations of irrigation run times. Also we now have greater
control of the irrigation on campus to be able to turn off certain areas and not give
them more water than needed.

• The Network 8000 has the ability to be able to adjust individual zone runtimes to
account for wet areas and microclimates. These adjustments are made over a period
of time as the campus turf becomes healthier and drainage issues are corrected.

• Prior to reprogramming the irrigation computer we had run times for an irrigation
cycle that would start at 9pm and finish around 830am. With the changes we will not
start watering until 10pm and will be finished before 7am.

• There are other benefits to the reprogramming. By changing the way the system runs
we are able to also conserve on energy used to run the pump stations that deliver the
water. With energy savings you are also conserving water, which is used to generate
the electricity.

• We have reduced irrigation to many locations around campus by 50% or in some
cases turned the irrigation off entirely

• We have shifted to a deep and infrequent watering method to try to increase plant
health and root depth to be able to make better use of the water that is used and not
have to water every night.

• The University is extremely concerned about the drought and these are a few of the
changes the campus has made to help with conservation of our precious resource!
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Appendix C: Campus Master Plan

Water Conservation
The use and payment for treated water was significantly reduced when large parts of the Main
Campus irrigation systems were converted from treated water to untreated ditch water. This is a
good use of the university's water rights. Also, new campus development no longer pays Plant
Investment Fees (PIFs) for the use of City of Boulder water as long as water demand does not
exceed the previous peak. Additional opportunities for water conservation include process
cooling and conversion of additional areas to non-potable water irrigation.

Goal
Limit environmental impacts and costs through water conservation.

Guidelines
• Identify opportunities to reduce use of treated water to cool equipment (lasers used in

research, for example) through process cooling.
• Convert additional irrigated areas to the use of non-potable water.

• Optimize raw water resources on all CU-Boulder properties.

Water Quality
Potable water originates in the mountains and is treated by the city treatment plants before
distribution to the campus in Boulder. The City of Boulder is responsible for the quality of this
potable water.

Wastewater leaving the campus in sanitary sewers is delivered to the City of Boulder wastewater
treatment plant. The City of Boulder regulates CU-Boulder wastewater discharge to comply with
Colorado Department of Public Health and Environment, and Federal EPA, regulations. CU-
Boulder's wastewater discharge permits limit allowable discharges of organic pollutants, arsenic,
cadmium, chromium, copper, lead, mercury, molybdenum, nickel, silver, and zinc, and limit
allowable levels of biological oxygen demand. Wastewater discharges are periodically sampled
from five sampling stations on campus. CU-Boulder historically has had difficulty in
maintaining wastewater quality, primarily due to the complexities of controlling the large
number of laboratory users on campus. Permit violations have declined in recent years, reflecting
improved guidance from the Environmental Health and Safety Office and increasing education
of laboratory users to prevent drain disposal of hazardous materials.

Water collected from storm sewers and ditches runs into local creeks. This can allow chemicals
used on irrigated areas, and oils from streets and parking lots, to enter creeks. This is a typical
urban condition. In the East Campus Research Park, there was sufficient land to create a series of
ditches, ponds, and wetlands that allow chemicals and oils to settle out before the water is
discharged into Boulder Creek. This is an exemplary system.

Goal
There will be acceptable levels of water quality in campus discharges to storm sewer systems
and to streams.
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Guidelines
• Maintain the East Campus wetland ponds that accommodate flood protection, nature study,

and cleansing of drainage runoff.
• Regulate all uses on campus through the Office of Environmental Health and Safety in order

to avoid instances where hazardous wastes may be dumped into the waste water system.
• Continue the integrated pest management system, which helps reduce the use of pesticides in

landscaping and drainage runoff.
• Label and locate storm drains appropriately to help avoid accidental spills into creeks.
•   Develop new treatment facilities as needed for properties not served by municipal systems.
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Long-Term Vision

CU-Boulder will provide a basic amount of formal education for
all students and will promote environmental stewardship and
sustainability practices among all members of the campus
community.

Individual Goals

1. Create a culture of sustainability among all on campus through traditional and
more inventive educational approaches.

2. Equip every CU graduate with a basic understanding of environmental processes
and the role they, as individuals, play in these processes.

3. Ensure that faculty and staff act as environmental stewards who are trained and
motivated to follow positive environmental practices. This will require
inscentivation and participation among administrators, faculty and staff.

Background, Needs and Trends

In January 2003, the National Science Foundation released a report of its Advisory
Committee for Environmental Research and Education. The Committee found that “in the
coming decades, the public will more frequently be called upon to understand complex
environmental issues, assess risk, evaluate proposed environmental plans and understand
how individual decisions affect the environment at local and global scales.”

The committee called for a far more scientifically-informed citizenry and pointed out that
this will require a “concerted and systematic approach to environmental education
grounded in a broad and deep research base that offers a compelling invitation to lifelong
learning.”

Two years later, the National Environmental Education & Training Foundation,
concluded in a national survey, Environmental Literacy in America 2005, that “while the
simplest forms of environmental knowledge are widespread, public comprehension of
more complex environmental subjects is very limited.”

These summaries (and many others that have reached similar conclusions) offer an
assessment of environmental literacy in America that is both sobering and hopeful. They
provide a loud wake-up call to environmental educators, community leaders, and



influential specialists ranging from physicians to weathercasters. At a time when
Americans are confronted with increasingly complex environmental choices, we are
discovering that our citizenry is both uninformed and misinformed.

School campuses can provide outstanding environmental education and learning
opportunities. As many as one half of all American adults will spend some time on
university, college, and community college campuses. A quarter of all adults will spend
several years on campuses as resident or commuter students. At these places, students
have the opportunity to gain exposure to many practical aspects of environmental
education and conservation.

Currently, there is very little education about the skills or knowledge needed to maintain
Earth’s natural systems and the communities they support. Institutions of higher learning
play a critical role in developing young people’s world view, sense of civic responsibility
and ethical code. From this point of view, it is only natural that colleges strive to cultivate
a student’s sense of environmental stewardship as well.

Currently, the majority of CU students graduate with little formal education regarding
today’s major environmental issues. As the educator of tomorrow’s leaders, CU has an
unmatched opportunity to equip these leaders with the knowledge on how to make
environmentally-sustainable decisions.

The goal of environmental literacy is to establish a foundation of knowledge upon which
the campus can build an environmentally-sound future. Once all parties on campus are
educated about sustainability, they can work collaboratively to implement the programs,
systems and partnerships needed to make CU’s environmental footprint as small as
possible.

Achieving a sustainable campus will require concerted effort at every level, from the
highest levels of administrative policy making to the day to day actions of individual
students, faculty, and staff. This means that individuals and decision makers on campus
need to understand the implications of their choices—whether a student deciding whether
to drive to campus, a departmental employee deciding what type of paper to buy, or a lab
proctor deciding what type of equipment to purchase.

Environmental literacy goes beyond classroom instruction; it’s a concept that includes
active and experiential systems-based learning within all disciplines. The purpose of a
college education is twofold: 1) To equip young people with the tools necessary to be
successful after they leave, and 2) To foster an environment that is a fertile ground for
testing new concepts and ideas. In this sense, the entire CU campus could be considered a
living laboratory where students, faculty and staff have the opportunity to translate their
knowledge into actions that promote the long-term sustainability.

CU and other universities can facilitate this process by providing the appropriate
information to the campus community. This requires integrating education on
sustainability into processes such as student and employee orientation, employee training
programs, specialized training for employees with particular roles (such as those who



make departmental purchases), and integrating sustainability education into the general
curriculum.

The concern expressed by various groups regarding the lack of environmental literacy in
America has lead to the development of programs aimed at increasing awareness of
sustainability issues, including the Campus Sustainability Assessment Project, Second
Nature, EFS West, and University Leaders for a Sustainable Future (See Appendix A for
more information on these and other programs). These and other programs will serve as
an invaluable resource in helping CU institute a well-rounded, comprehensive
environmental literacy program.

CU can also look to other universities as it develops its own environmental literacy
program. A number of colleges have developed environmental literacy courses, some of
which are mandatory for a significant portion of the student body.

• Brown University (Providence, RI)
Course title: Environmental Stewardship Practicum

• Goucher College (Baltimore, MD)
Course title: Global Civic Responsibility

• University of Waterloo (Waterloo, Ontario, Canada)
Course title: Greening the Campus and Community

• Northland College (Ashland, WI)
Course title: Sustainable Living on a College Campus

• University of Virginia (Charlottesville, VA)
Course title: Energy Star Building Analysis and Design

• Dartmouth College (Hanover, NH)
Course title: Environmental Problem Analysis and Policy Formulation

• University of Wisconsin-Madison (Madison, WI)
Course title: Environmental Studies Certificate Program Capstone

• Rice University (Houston, TX)
Course title: Assessment of Rice University as an Environmental System

In recent years, substantial grants have been offered by governmental entities to
universities and other institutions to establish or strengthen existing environmental
literacy programs. The Office of Education and Sustainable Development (a branch of
NOAA) proposed $5 million in literacy grants last year. Meanwhile, the EPA has handed
out nearly 2,900 environmental education grants nationally since 1992, including 500
grants to universities totaling more than $8 million. And the National Science
Foundation’s Division of Undergraduate Education awarded Carnegie Mellon University
a grant to establish an environmental literacy program of similar scope and size to what
we propose for CU.

By establishing a strong environmental literacy vision, the University of Colorado would
stand to benefit immensely from these and other funding programs. Grants from



government and business have the potential to pay for many of the expenses a campus
environmental literacy program may incur.

Current Programs and Accomplishments at CU

CU-Boulder has already made significant strides in environmental literacy. While the
progress made to date still comes far from affecting the entire campus community, it has
been extremely successful and well-received.

Baker Residential Academic Program

The Baker Residential Academic Program (Baker RAP) is a residential and academic
community for freshmen and sophomores. Designed for students who are interested in
natural sciences, environmental studies or environmental subdisciplines of other majors
(e.g. business, law, education, architecture and planning, etc.), Baker RAP integrates
sustainability and environmental themes into classroom instruction and campus living.
The Baker RAP is a perfect example of the type of active, experiential, interdisciplinary
learning environment that is discussed above in the Background, Needs and Trends
section. Furthermore, student interest far exceeds availability every year, making it clear
that there is room for expansion of this or similar programs.

Major Requirements Involving Environmental Issues

In recent years, many departments have begun to integrate environmentally-themed
courses into their required or optional curriculum. Examples include:

JOUR 4822: Reporting on the Environment
ECON 3545: Environmental Economics
ANTH 4150: Human Ecology
ATOC 4800: Policy Implications of Climate Controversies

Arts and Sciences Core Curriculum Involving Environmental Issues

There are also a number of other environmentally-themed courses that meet general core
curriculum requirements in the College of Arts and Sciences. Examples include:

PHYS 3070: Energy and the Environment
GEOL 3520: Environmental Issues in Geosciences
PHIL 3140: Environmental Ethics
ENVS 3600: Principals of Climate

Environmental Studies 1000

As an introductory class for Environmental Studies majors, this course surveys
ecological, socioeconomic, political, aesthetic, and technological factors that influence
the quality of life on Earth and helps students lighten their environmental impact. ENVS



1000 has been well-received by students; the topics taught in this course could serve as a
reasonable baseline for bringing formal environmental literacy to a larger portion of the
student body.

Leeds Business School

There has been a recent effort to introduce sustainability issues into the curriculum at the
Leeds School of Business. Feedback from students and instructors has been positive thus
far.  The CU-Boulder Leeds School of Business ranks top among MBA programs in
efforts to prepare graduates for the new business realities demanding social and
environmental stewardship.  The School distinguished itself not only by offering a large
number of courses that addressed social and environmental issues in business, but also by
the relatively large proportion of students who actually took those classes. (2005, World
Resources Institute, Aspen Institute).

Eco-Rep Programs

The Environmental Center has created “eco-rep” programs for students in the residence
halls as well as faculty and staff departmental representatives.  The residence hall
program started in 2003 and has been volunteer-based with varying success of
participation.

The Departmental Eco-Rep program was piloted during 2004-05 and formalized in 2005
by Vice Chancellor Tabolt.  In 2006, it will be formally launched, by seeking a
representative from each campus department.  The goal of this program is to educate one
or more liaisons from every department on sustainability issues. Trainings, coupled with
a manual, monthly newsletter, and recognition, allow for effective, efficient
dissemination of sustainability-related information throughout all campus departments.
Another aspect of this program is Green Office Certification, which the Eco-Rep will
help his/her department attain via a presentation series.

Earth Education Program

Earth Education is a volunteer organization based out of the University of Colorado’s
Environmental Center that provides environmental education programs to local public
and private schools in the greater Boulder community. Earth Education is over 15 years
old and has successfully matched undergraduate volunteers and interns with local
teachers who are interested in implementing environmental and natural science education
into their classroom.

Action Steps CU Can Take to Achieve Goals

• Incorporate environmental and campus sustainability modules into the University
101 course, which is in planning stages.  University 101 needs positive, inspiring
curriculum beyond drug and alcohol awareness information.



• Solidify the Residence Hall Eco-Rep program, a peer-to-peer educational
outreach program in the residence halls. The program aims to create
“Sustainability Support Residents” in each hall who would disseminate
information, create an engaged community, and serve as a resource for
environmental issues.  Another option is to create environmental representatives
on each Hall Council who serve as a point person for environmental operations
and outreach issues.

• Incorporate sustainability talking points into campus tours, consistent training of
tour guides, and incorporate a sustainability session in the general student
orientation. Alternatively, sustainability talking points could be incorporated into
residence hall move-in.

• Publish and distribute a campus “green map” displaying the environmental
programs and features on campus.

• Develop and implement sustainability training for students, faculty and staff
through a variety of information campaigns and educational programs. The
program could offer regular workshops to help faculty incorporate sustainability
into classes in a wide variety of disciplines and provide continuing education
opportunities for staff that would include formal training as well as informal facts,
tips and reminders. These workshops would include certificates of completion or
other reward structure that can be documented to superiors. Additionally, faculty
members are currently encouraged to take courses with FTEP (Faculty teaching
excellence program). FTEP courses may serve as a model for sustainability
workshops or be restructured to include sustainability issues.

• Establish a committee to investigate the feasibility of an Environmental Literacy
course. This taskforce will research curricula creation, seek out professor
sponsorship, evaluate funding options and investigate the means by which other
disciplines achieved core curriculum status. The Environmental Literacy
Committee will incorporate feedback from Environmental Studies faculty, CU
students, the Environmental Center, core class evaluators from various schools
and colleges at CU-Boulder.

• Investigate training and incentive programs and environmental performance
standards for staff.

Metrics and Assessment

Metrics Measurement Methods
Expand environmental curriculum for all UCB
students

Incorporation of a sustainability module in
University 101

Formalize and expand eco-rep programs Increase in number of eco-reps in residence
halls and departments (goal of one per hall
and one per department/ division)



halls and departments (goal of one per hall
and one per department/ division)

Establish pledge program with tracking
mechanisms

Target increasing percentages of pledges
from undergraduates, first year students,
faculty/staff.

Develop sustainability class requirements Refer to timeline below

This section’s taskforce expanded on the means to establish a required environmental
literacy class which is a lengthy and involved process.  The following steps and
timeframe are offered:

• Year 1: Establish the Environmental Literacy Committee that will research and
compile campus-wide efforts concerning environmental literacy.

• Year 2: Examine data from the committee and make appropriate
recommendations for the curriculum and credit load.

• Year 3: Explore funding options for an environmental literacy course. Potential
sources include the Environmental Studies and Geography departments, the
Institute for Civic Engagement, federal grant monies, and private funding.

• Year 4: Make recommendations to the core curriculum advisors and CU
administrators based on the previous year’s data, utilizing student participation as
the key argument.

• Year 5: Establish a 2-year pilot program for the expansion of an ENVS 1000
requirement and monitor the level of interest among students pursuing majors that
are not environmentally-oriented.

Further Planning and Research Needs

• Scarce monetary resources present a potential hindrance to creating an
Environmental Literacy course or expanding the current ENVS 1000 offerings.
However, budgetary limitations can be overcome with a demonstration of strong
student and faculty desire for expansion of course offerings. Providing these
statistics will be one of the first tasks of the Environmental Literacy Committee.
Much of the data that the Environmental Literacy Committee will need to compile
is already in existence. Records of waitlists for ENVS 1000, enrollment statistics
in other environmentally-oriented classes, the development of an upper division
environmental requirement in the Business School, and overall campus and
community openness to environmental issues all indicate a desire for increased
environmental literacy education.

• In addition to the already existent information, a campus-wide environmental
survey should yield results that are beneficial to the cause. This is an assumption
based on previous surveys and task forces.



• For the liaison programs, such as eco-reps and the office liaison program,
curriculum needs to be developed in order to train the representatives so they can
share the best possible sustainability information with their colleagues and peers.
Additionally, some amount of research must be conducted in order to establish the
most efficient and effective means of disseminating information.

Challenges

• Establishing a consistent base of knowledge among all the organizations and
individuals on campus may prove to be a large and complex logistical problem.

• Funding is also a sensitive issue. Many departments have very little budgetary
flexibility and may find it too difficult to implement sustainability-oriented
changes, despite a desire to do so. Creating coalitions and partnerships to jointly
fund and operate sustainability programs, as well as seeking out grant monies will
be vital to implementing change.

• Training and motivating individuals and groups who traditionally have shown
little interest in environmental issues may prove the biggest hurdle to overcome.
Effective and efficient communication is essential to make any progress on this
front.

Social Impacts

Often, those most affected by environmental degradation are underprivileged
communities. Many times, these take the form of low-income and/or minority
populations. Environmental literacy education mitigates these concerns in two ways.
First, if the general population is aware of the consequences their actions are having on
others, how harming the environment may not affect them directly but puts the
underprivileged at an even greater disadvantage, it is easier to convince the general public
to incorporate sustainability into their lives. Second, reaching out to underprivileged
communities enables those communities to understand some of the causes of a number of
the problems they are facing. Education in environmental literacy is in important step in
supplying disadvantaged communities with the resources, knowledge and inspiration to
improve their situation, both through public action, and lifestyle awareness.

Links to Other Blueprint Topics

Environmental literacy is a critical, underlying link to all the other sections of the
Blueprint.  Advancing the visions and goals requires an informed public on all levels.
Environmental literacy is a single theme that ties together all sections of the Blueprint for



a Green Campus. Education is required to bring about change and strengthen CU’s
commitment to sustainability.



Appendix A: Internet Resources for Campus Literacy
Programs

Second Nature: 
http://www.secondnature.org

EFS West: 
http://www.efswest.org

Campus Sustainability Assessment Project:
http://csap.envs.wmich.edu

Environmental Literacy Council:
http://www.enviroliteracy.org

University Leaders for a sustainable future: 
http://www.ulsf.org

Campaign for Environmental Literacy:
http://www.fundee.org

Environmental Education and Training Partnership:
http://eetap.org/html/environmental_literacy.php

The National Environmental Education & Training Foundation
Environmental Literacy in America, 2005 Report

http://www.neetf.org/pubs/ELR2005.pdf
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Long-Term Vision
The campus creates a safe and healthy learning and working
environment through efforts to minimize hazardous waste, advance
pollution prevention programs, and minimize exposure to toxic
chemicals and pesticides.

Background, Needs and Trends

As a result of increased chemical exposure, the development of chemical sensitivity disorders are
becoming more prevalent in today’s society. People experience side effects after exposure to
even low levels of chemicals within indoor environments. The use of chemicals and materials
containing Volatile Organic Compounds (VOC’s) decrease the quality of indoor air in the home
and workplace. The term “sick building syndrome” describes chronic illness that results from
chemicals within the environment of a building. Indoor air pollution increases the number and
frequency of sick days and decreases the productivity within building environments. Sick
building syndrome costs America $60 billion every year in health care costs and lost
productivity.

Chemical exposure poses risks to the health and safety of humans and the environment. In
particular, pesticide use has been shown to cause adverse health effects including cancer,
neurological disruption, birth defects, genetic alteration, reproductive harm, immune system
dysfunction, endocrine disruption, and acute poisoning.  Environmental effects range from
groundwater pollution to disruption of predator-prey relationships.

Hazardous materials—such as laboratory chemicals, chemical by-products, chemical handling
supplies, paints, and solvents—can cause pollution and present risks to health, safety, and the
environment. The improper use and disposal of hazardous chemicals have consequences on both
the health of those who handle the material and those whose water, air, and land may be polluted
by leaks, spills, and volatile emissions.

Accordingly, both the campus community as individuals and the university as an institution are
committed to seeking and employing waste minimization and pollution prevention measures to
better manage the potential risks and responsibilities inherent in these activities.

The Precautionary Principle is becoming a framework for reducing risk and liability.  Using the
Precautionary Principle in decision-making regarding chemical use on campus would allow the
university to better ensure the safety and health of all campus users. The principle simply states
that if the consequences of an action are unknown, but are judged to have some potential for
major or irreversible negative consequences, then it is better to avoid that action.  The concept
includes risk prevention, cost effectiveness, ethical responsibilities towards maintaining the
integrity of natural systems, and the fallibility of human understanding. For more detailed
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information on what the precautionary principal is and how it can be applied to environmental
practices, refer to Appendix I.
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Part I: Integrated Pest Management

Goal

CU will reduce the need to use of harmful chemicals and volatile pesticides in buildings and
grounds through “integrated pest management” (IPM) techniques.

Background, Needs and Trends

With over 10 million square feet in 200 buildings spread across roughly 1100 acres, there are
numerous opportunities for pests to thrive in CU’s halls, residences, outbuildings, open spaces,
and landscaped areas. The pests of major concern on campus are ants, roaches, mice, rats,
raccoons, wasps, bees, dandelions and invasive weed species. Controlling these pest populations
with traditional techniques of repeated and routine application of synthetic chemicals poses a
major health concern to humans, as well as non-pest animals on campus, such as birds, deer and
fish in Boulder Creek. The health concerns associated with synthetic pesticides are further
exacerbated by the fact that less than 1 percent of these chemicals reach their intended targets
and can migrate from room to room, as well as vertically, through a building.

The campus-wide IPM policy was passed in 2002. The policy, signed by the Director of
Environmental Health and Safety, assigns the Executive Director of Facilities Management
(F.M.) with the responsibility of implementation. The Executive Director of F.M. in turn
appointed the department’s Environmental Operations Manager as the Campus IPM Coordinator.

The IPM policy established a process for the review and approval of pesticide applications on
campus.  This policy forbids the use of privately acquired pest control products (e.g., Raid, ant
killers, etc.) by individual students, staff or faculty. Departments designate an IPM liaison. The
liaisons submit pest control plans to the IPM coordinator for review prior to any pesticide
applications. Based on action thresholds for each pest, a treatment is selected based on the
following criteria:

1. Least hazardous to human health
2. Least damaging to the environment
3. Effective at controlling the pest
4. Has minimal impacts on non-target organisms
5. Within available resources

The full campus integrated pest management policy can be found at:
http://ehs.colorado.edu/Download/pest.pdf

Overall compliance with the new IPM policy has been very good. The majority of campus
departments responsible for building and/or land management have established a protocol to
work with Facilities Management to address pest control needs.  The biggest concern with
compliance originally centered around the use of outside contractors, their techniques, and the
ability to secure accurate records from them. Thus far, this has been much less of an issue, as all
structural pest control is done in-house. The use of contractors for ornamental or natural areas
has been closely monitored. Contractors are chosen based on their track records and lack of
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complaints lodged with the Colorado Department of Agriculture.  The single largest category of
non-compliance continues to be the use of privately acquired pesticides for use in residence
halls, family housing units and individual offices. These products are confiscated immediately
upon discovery.

Integrated pest management (IPM) makes sense—both economically and environmentally.
Traditional pesticides are expensive and often ineffective because they fail to address the
underlying causes of pest problems. IPM seeks to disrupt or destroy the conditions favorable to
infestations. In many cases, the cost of the less-toxic IPM solution is comparable to or less than
traditional pesticide-based programs. In 2004 alone, the in-house IPM specialist saved the
university $103,000. There is potential for even longer-term savings, as IPM often eliminates the
need for future actions. As the university continues to practice integrated pest management, it
will save increasing amounts of money.

Current Programs and Accomplishments at CU

With some exceptions, CU has made progress over the past few years in moving from traditional
pest management methods to less-toxic methods and has significantly reduced the volumes of
chemicals used to control indoor and outdoor pests on campus. For outdoor pest and weed
management, biological, mechanical, and cultural methods are increasingly utilized. However,
there is still room for improvement (refer to “Challenges” section below).

Indoor Pest Control

For indoor pest management, pesticides are still used but their use is generally safer, more
effective and more responsible. They are no longer applied in powder or aerosol form, nor are
any volatile chemicals used for indoor pest management.

In the past, the Department of Housing and Dining Services hired private contractors to spray
once each week and would fog kitchens twice each year. These techniques changed in 1998
when Housing staff decided the results were not meeting expectations. Over $20,000 was
expended annually on pest control in dining service areas. Utilizing less toxic techniques,
Housing and Dining Services have kept pests under control, while spending less money.
Integrated pest management has proven a successful practice for Housing Dining Services.
Additionally, the Department of Housing practices least-toxic IPM in Family Housing
apartments and Residence Hall units through prevention and baits--not sprays.

In 1998, CU employed the use of parasitic wasps to control campus roach populations. Very
small, harmless wasps were released in the steam tunnels where roaches have found the perfect
habitat for breeding. The wasps prey on roach eggs; thereby, controlling the roach population at
the source. What started as a trial has been heralded as a success.

In the fall of 1999, Facilities Management hired an IPM technician to implement better practices
of pest control. Baits, vacuums, sticky traps, mechanical and biological controls have been
shown effective and safe and are now the standard in campus pest control. The cornerstone of the
IPM policy is the knowledge of pests and their habitat for long-term prevention. The additional
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benefit of the IPM technician is education of the campus about Integrated Pest Management. The
campus is seeing results, is satisfied with safe and healthy approaches, and is also gaining an
understanding of pest prevention.  There are no longer any buildings on campus relying on
pesticide sprays which has greatly improved learning and working environment and reduced risk.

Campus Insecticide Statistics
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• 542 gallons represents the total mixed product used, not the concentrate

• 99.94% of all indoor spray applications were done in the three campus greenhouses

Time and Money Considerations of IPM

Though the above graph indicates that a considerable amount of money and labor has been spent
on IPM programs, the approach actually saves the university on the order of $100,000 per year
by keeping most of the operations in-house, as opposed to paying considerably more to outside
contractors for pest management.
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* Facilities Management staff
carefully record what it would
cost for a contractor to do the
same job done in-house for
each individual call received.
Contractor rates are adjusted
annually and conservatively.

The savings are particularly significant for the Department of Housing. The total CY04 avoided
cost of $102,957 includes $26,784 in avoided costs across all Housing Department kitchens. The
average avoided cost from 2002-2004 in Housing Dining Services is $25,741 per year.

Noxious Weeds

The noxious weed program continues to move toward a more consistent approach but is
struggling due to a lack of resources. The main objective has been to reduce the densities of
noxious weeds (including diffuse knapweed, Canada scotch, musk thistle, leafy spurge, and
yellow toadflax) while encouraging native competition through re-seeding. To date, this has been
an effective containment technique on the lands it has been applied to. The control methods are
primarily mechanical, in the form of mowing, hand removal, and grazing. Volunteers and
seasonal employees are used for a good portion of this work.  The program has also been
working with a biology professor to release weed-eating insects (bio-controls). This is showing
very promising results.

Turf Management

Facilities Management Grounds Department formally started a turf management program in
2002.  The program seeks to improve and maintain healthy soils which result in healthy turf.
Since its inception, the turf program has improved irrigation practices, restored nutrients,
invested in capital equipment necessary for implementation of cultural practices, and
implemented a variety of non-chemical cultural practices.  Cultural practices including
fertilization, aeration, seeding and mowing focus on weed control and prevention while building
soil and turf health.

The turf management program has the goal to reduce the use of synthetic chemicals, primarily
fertilizers derived from synthetic sources such as ammonium nitrate.  These synthetic fertilizers
have a fast release nitrogen which greens turf very rapidly but does not sustain a green
appearance or build a healthy root system.  Slower release, water soluble organic fertilizers will
promote plant growth and stimulate root development and density, reduce soil compaction,
balance pH, and increase potash and iron levels.

The turf program seeks to reduce broadcast applications of synthetic herbicides which degrade
soil health.  Synthetic herbicides have been applied in targeted areas as a post-emergent
(targeting established plants) in 2003, 2004 and 2005.  Pre-emergent non-toxic herbicides
(specifically corn gluten meal) have been applied to control the spread of broadleaf weeds.

Avoided Structural Costs (includes office labor hours)
 CY 2004 CY 2003 CY 2002
Contractor Cost
(projected) $187,422 $176,705 $135,645
In-House IPM $84,465 $66,923 $35,005
Avoided Cost $102,957 $109,390 $100,640
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Student environmental surveys in 1999 and 2003 showed that the student body overwhelmingly
supports the idea of organic management of campus lawns without the use of pesticides, even if
this lead to the presence of more dandelions. In 1999, 84 percent of those surveyed supported
organic lawn management, even if it meant greater prevalence of weeds. In 2002, the figure
stood at 74 percent.

In spite of survey results and effective cultural practices, broadcast use of synthetic herbicide use
continues on campus. Facilities Management reserves the option to use pesticides as a “last
resort” for pest control outdoors. In the springs of 2003, 2004 and 2005, outdoor herbicide
spraying was used to manage the worst dandelion populations.  While 2002 was one of the driest
years on record, the spring of 2003 was the wettest in recent years. This abundance of moisture,
combined with the amount of seeds in the ground from the previous year (high due to drought),
as well as a general reduction in turf density, led to an unusually high level of infestation by
broadleaf weeds in certain areas.

The use of broadcast herbicides is inconsistent with the Integrated Pest Management Policy
which aims to attack the root problems of pest propagation. Continual spraying of synthetic
herbicide is symptomatic of pest control methodology that is inconsistent with the goal of
stopping problems before they arise. Spraying of hazardous chemicals on campus is also
inconsistent with keeping the community safe from avoidable danger in the pursuit of aesthetic
aims.

Grounds crews have employed a variety of cultural methods to decrease the reliance on sprays to
control dandelions. These non-chemical approaches build healthy soil and turf.  The challenge is
that cultural methods require labor and supply resources.  Resources for cultural practices must
be consistently committed to control weeds.  If the program is forced to resort to toxic herbicide
use, doing so indicates a failure of the cultural program.

The Department of Housing also utilizes an IPM approach to manage their grounds. In 1994, the
use of pesticides was banned on the grounds surrounding residence halls.  However, in 2003,
herbicides were sprayed to control broadleaf weeds on Housing grounds on main campus (not at
Family Housing).

Housing uses a corn gluten meal pre-emergent control on weedy areas of turf, and a slow-
release, alfalfa-based fertilizer. Cultural practices are also being modified so that grass is mowed
regularly and at a proper height, and watering is done at optimum times of day, as well as in the
appropriate amounts. The objective is to reduce the spread of dandelions and other visible weeds
in turf areas, and to build soil health so that the turf is more able to out-compete weeds.  Housing
initiated a major turf-replacement effort in summer of 2005 in areas where soil health was poor
and weeds were beyond thresholds.

Trees

In the fall of 2004, the Grounds division restructured its program by creating a dedicated arborist
position. This position has increased the amount of time that the campus tree inventory receives
direct attention. Specifically, the arborist has improved working relationships with CU’s tree
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work vendors, has become active in the construction/damage mitigation area and has been
getting more 'hands on' work done on the trees than they have received for years. This position
has also allowed the program to move more steadily toward a true IPM approach including
improved cultural practices, increased direct watering (especially in the winter), more visual
inspections, and better and more frequent sanitation pruning.

Wildlife Issues

Prairie dog relocations from Potts Field were completed. The effort to document and manage
campus bat populations was in full swing in 2004 with populations managed in a total of nine
campus buildings. Beaver activity was relatively quiet in 2004 except for additional
consultations with private and public agencies in an effort to finalize a beaver management plan.

Action Steps CU Can Take to Achieve IPM Goal

CU has been practicing Integrated Pest Management for nearly ten years. IPM has proven
effective in maintaining greater control over our institutional environment. This has resulted in
more satisfied utilization, fewer pests, fewer problem infestations, and lower pesticide use. To
continue to implement a strong indoor and outdoor IPM policy, CU needs to enact the following
steps:

• Institute a decision-making structure which places least toxic pest control methods as the
highest priority and reviews campus-wide pest control methods

• Provide consistent and adequate funding and staff for indoor and outdoor pest control.
Particularly, funding and staff for grounds cultural IPM needs to be a priority for building
healthy soils, or the campus will continue to have a reliance on broadcast herbicide
sprays.

• Build soil health with a phase out synthetic fast-release nitrogen fertilizers and emphasize
slow release organic fertilizers.

• Address and plan for IPM in Campus Building Standards

• Agreement to no longer use chemicals determined to be hazardous to human health by
organizations such as the World Health Organization.  This list should be approved by an
IPM review board and include of websites and resources that are compiled by campus
IPM/Facilities Management personnel. These standards will improve upon the EPA’s list
of pesticides that are “registered,” but not necessarily “approved.”

• Emphasis on native and drought resistant plants through improved dialogue with
landscape architects by university decision makers. The ultimate goal will be for CU to
eventually compile an adaptive list of species approved to be planted on the campus.

• Review of the current campus building standards with regards to weed barrier
installation.  Weed barrier is not currently being installed properly. This diminishes its
effectiveness and wastes money.  The standards should be reviewed and revised so that
the installation serves its intended purpose.
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• Explore the expanded use of organic fertilizers, by utilizing more effective soil
amendments and providing the corresponding training for grounds crews.

• Setting goals for increased interaction and communication between all entities in Boulder
concerned with harmful pesticide applications. This includes experts and interested
parties from the University of Colorado and its neighbors, the City of Boulder, school
districts within Boulder, Boulder County, and citizen groups.

• Continue to manage noxious weeds with alternative methods when and where possible

• Adopt Integrated Weed Management Practices.  These practices should reflect the most
current state of Colorado rules and regulations; establishing prudent standards and
thresholds for weed control.  These Weed Management practices would be contingent
upon a number of action steps:  A)  Complete a campus weed map;  B)  Reestablish a
full-time noxious weed coordinator position;  C)  Review our current biocontrol policy
and protocol;  D)  Formulate and fund a program which continues to use and promote
proven techniques (e.g. the grazing of Cashmere goats).

• Include contract language that stipulates non-payment to outside contractors for violation
of campus policies when limited pesticide spraying is the only option.  Examples of
noncompliance would be: not using a required directional funnel, application in 85+
degree weather, application in 10+ mph winds, not using preferred application equipment
and methods (e.g. funnel sprayer).

• Education of campus users and visitors on efforts to reduce pesticide and chemical use

• Creation of an online notification system to inform campus users of pesticide applications
which is easily accessible to all those who utilize campus facilities.  The website should
include detailed information of applications, hazards, and a registration for chemically-
sensitive individuals so they can be notified of applications that may put them at risk.

• Conduct a survey of campus users about turf quality.

• Continue education efforts about the use of privately acquired pesticides.

Metrics and Assessment

In order to track the success of the IPM program, it is important to collect adequate campus-wide
data, including:

• Tracking what pesticides are applied in what volumes

• Monitoring the circumstances leading to pest occurrences and reoccurrences

• Evaluating and monitor the methods used to completely eliminate pest invasions

• Accounting for costs of damage incurred and/or avoided

Metrics Measurement Methods
Improve soil health Increase use of organic fertilizers
Decrease amount of weeds with cultural methods
and without herbicides

Decrease of quantity of weeds, decrease of
broadcast herbicides (volume and area)



12

and without herbicides broadcast herbicides (volume and area)
Control noxious weeds No spread of infestations; implement IWM

program with monitoring
Increase compliance rates Reduction in complaints regarding purchase of

privately acquired pesticides

Further Planning and Research Needs

• Conduct research to identify which chemicals comprise the “approved list” of pesticides
which will delineate what pesticides will and will not be tolerated for use on campus. A
similar list has already been established by Facilities Management for indoor cleaning
products. A pesticide databank could be created in a similar fashion.

Challenges

• Reducing non-compliance of existing IPM policies in residence halls, family housing
units and indiviual offices has been difficult.

• Broadcast application of synthetic herbicides has increased on campus and is often used
instead of less toxic methods controlling weeds. As stated in the campus IPM policy,
broadcast application should be a “last resort.” This inconsistency needs to be addressed.

• There is not yet 100 percent compliance with the campus IPM policy at all locations.
Many athletic fields on campus, for example, have been treated with chemical pesticides
with less-than-adequate IPM oversight.

• Lack of resources has been an obstacle in implementing a consistent IPM approach to
noxious weeds.

Social Impacts

Pesticides impact all sectors of society in many stages from production to application and
disposal.  By reducing our use of pesticides, the most direct benefit is a reduction of human
health risk. Pesticide use has been shown to cause adverse health effects including cancer,
neurological disruption, birth defects, genetic alteration, reproductive harm, immune system
dysfunction, endocrine disruption, and acute poisoning.  According to the National Institute of
Health, “Of the 40 most commonly used lawn chemicals, 12 are linked to cancer, 21 are linked to
liver, kidney and nervous system damage, and 36 cause irritation.” By setting and following its
IPM policy and program, the campus takes the lead in shifting away from these avoidable
dangers.

Links to Other Blueprint Topics

Water: Water quality and the use of pesticides and herbicides are closely linked. The chemicals
used on campus grounds will run into boulder creek and harsh chemicals used in buildings
commonly find their way down campus drains where they can prove difficult to remove at
treatment plants.
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Purchasing: Adopting integrated pest management strategies and practicing green purchasing
habits are two sides of the same coin. The key idea of green purchasing is to preferentially
choose products with that pose minimal environmental threats. This is consistent with IPM
which stresses pest control products that pose a minimum risk, or adopting alternative pest
control measures, whenever possible.

Literacy: One of the central ideas in environmental literacy is to maintain a campus with the
smallest possible environmental footprint so students and researchers are able to use the
surrounding ecological environment as a “living classroom” as well as to foster general
ecological awareness by making the campus a working example of a sustainable institution.

Waste and Recycling: By instating IPM practices, the amount of chemical waste can be
reduced. Less need for pesticides means fewer containers with chemical residue will enter the
waste stream, as well as reduced risk of chemical pesticides being discarded in an inappropriate
fashion.

Climate: Integrated pest management focuses mainly on limiting exposure of people to toxic
chemicals. However, a truly comprehensive approach to IPM would also take larger-scale
consequences of pest management into account. Lawn mowers and similar motorized equipment
(weed-eaters, chainsaws, chippers, etc.) release carbon dioxide, polycyclic aromatic
hydrocarbons (a known carcinogen) and ozone precursors into the air. And since these
appliances are largely unregulated, they often account for disproportionately large share of
summertime air pollution. A lawn mower produces more than 10 times the amount of smog-
causing gasses as a typical car on an hourly basis. CU can evaluate the efficiency and pollution
controls of all motorized grounds equipment before purchase to minimize greenhouse gas and
particulate matter emissions.
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Part II: Indoor Air Quality

Goal

Campus buildings provide high indoor air quality through adequate ventilation and control of
indoor air pollution sources.

Background, Needs and Trends

Indoor air quality is essential to creating a healthy campus.  Poor air quality can lead to
decreased employee productivity, decreased student performance, and even acute and chronic
illness.  Prolonged exposure in an educational setting can lead to Sick School Syndrome.
Symptoms include headache, fatigue, and shortness of breath sinus congestion, sneezing,
coughing, nausea, dizziness, and eye, nose, throat, and skin irritation. The syndrome is best
prevented by proper ventilation for the indoor environment.  By minimizing exposure to
pollutants in campus building, CU will benefit immensely by increasing staff productivity,
student learning, and decreasing sick days for sick building syndrome-related illnesses.  “Good
indoor air quality contributes to a favorable learning environment for students, performance of
teachers and staff, and a sense of comfort, health, and well-being.  These elements combine to
assist a school in its core mission – education.”  (US EPA Indoor Air Quality Tools for Schools).

The following are common sources and causes of IAQ problems:

• Building maintenance, renovation and construction projects, including paint and
adhesives

• Asbestos abatement
• Mold and mildew infestations
• Unmaintained HVAC systems
• Off-gassing of furniture and carpet
• Chemical cleaners
• Non-HEPA vacuum cleaners
• Smoking in and near buildings
• Vehicle exhaust entering buildings
• Laboratory chemicals

CU has solid programs for managing IAQ.  The two highest areas for opportunity are with the
use of cleaners and paints on campus.  This section will primarily focus on how to make
advancements in this arena.

Cleaners:

According to the Center for a New American Dream:

“Cleaning products are a more pervasive problem for human health and the
environment than one might think. Besides janitors, who directly use cleaning
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products, office workers are also at risk for developing health conditions
associated with the toxic chemicals present in many cleaning products.
Additionally, millions of tons of cleaning products are washed down the drain
every month, which can have adverse affects on the natural environment.

“Consider the following statistics:

• Each year, the institutional cleaning industry contributes $150 billion to the
economy and uses five billion pounds of chemicals, many of which are known
hazards to human health and the environment.

•  The Janitorial Products Pollution Prevention Project estimates that the average
janitor uses about 23 gallons of chemicals per year, weighing 194 pounds.
Hazardous ingredients comprise 25% of this total.

•  U.S. institutions spend more than $75 million a year on medical expenses and
lost time wages for janitors due to chemical-related injuries.

•  Green Seal reports that cleaning products are responsible for approximately
eight percent of total non-vehicular emissions of volatile organic compounds
(VOCs). Furthermore, a U.S. Environmental Protection Agency (U.S. EPA)
study of six communities nationwide found that indoor levels of VOCs are up to
10 times higher than outdoor levels. VOCs contribute to smog formation, inhibit
plant growth, and can cause respiratory problems in certain people.

•  Using safer cleaning products, in addition to better ventilation and cleaning,
could improve worker productivity by between 0.5 percent and 5 percent, an
annual productivity gain of $30 billion to $150 billion.

•  The chemicals most frequently involved in poisonings reported to the U.S.
Poison Control are cleaning products.

“Numerous institutional purchasers are switching to green cleaning products in
order to improve human health, reduce potential liabilities, and lessen adverse
environmental impacts. As a result, some institutional purchasers have even
experienced significant savings through better prices as well as increased worker
health and productivity.”

Reasons to purchase green cleaners, as cited by the US Department of Interior, include:

• 35 percent of cleaners require extreme care during use because they can blind the
unprotected user, can cause severe skin damage, or can be absorbed through the skin or
be inhaled to harm internal organs

• An average of 58.2 lbs. of chemical cleaning products are used per janitor per year

• 6 percent of cleaners should be avoided because of serious health/environmental threats

• Worker injuries can include: acute blindness, skin damage, lung damage, permanent
damage to a fetus, hormone modification, cancer and organ damage
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Green cleaners as defined by GreenSeal pose the following standards:

• The undiluted product shall not be toxic to humans.

• The undiluted product shall not contain any ingredients that are carcinogens or that are
known to cause reproductive toxicity.

• The undiluted product shall not be corrosive to the skin or eyes.

• The undiluted product shall not be a skin sensitizer, as tested by the OECD Guidelines for
Testing Chemicals, Section 406.

• The undiluted product shall not be combustible.

• The product as used shall not contain substances that contribute significantly to the
production of photochemical smog, tropospheric ozone, or poor indoor-air quality.

• The product as used shall not be toxic to aquatic life.

• Each of the organic ingredients in the product as used shall exhibit ready biodegradability
in accordance with the OECD definition except for a FIFRA-registered ingredient in a
bathroom cleaner and the polymer portion of a carpet cleaner.

In addition, GreenSeal products have standards for eutrophication, packaging, concentrates,
fragrances, prohibited ingredients, training, animal testing, and labeling requirements.

The quality and availability of “green” cleaners have rapidly increased.  They are more regularly
and effectively used across campus.  Facilities Management has reviewed and ranked over 200
green cleaners.

Paints

Another major contributor to Indoor Air Quality is paint.  The Center for a New American
Dream, outlines the following environmental and health impacts of paint:

“Traditional paints contain human carcinogens and substances known to
accumulate in the environment. They can also cause headaches, nausea, and
dizziness. While some symptoms disappear after the paint dries, other more
chronic problems such as kidney and liver damage or respiratory problems can
persist long after the initial exposure.

VOC emissions are one significant impact associated with paint. According to an
EPA study, architectural paints contribute nine percent of the VOC emissions
from consumer products. Many VOCs are toxic or are known human
carcinogens. VOC emissions also contribute to smog formation, which can
irritate lungs and make breathing difficult.

According to EPA, paint also poses a significant disposal problem. As a result,
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EPA encourages and RCRA requires the use of recycled-content paint. Recycled-
content paint is made from paint collected at household hazardous waste
programs that is sorted by color and reblended into "new" paint. The paints are
sold with recycled contents between 1 and 100 percent. Recycled-content paints,
however, tend to have much higher VOC levels and to contain many of the heavy
metals and organic compounds purchasers are hoping to avoid.”

Green Seal recommends maximum acceptable VOC levels and recommends avoiding paints
containing specified levels of heavy metals and organic compounds.

Current Programs and Accomplishments at CU

Low VOC Products

Campus buildings are now being built and maintained with products (i.e., adhesives, paints,
stains, cleaners) that contain lower levels of volatile organic compounds (VOCs). Facilities
Management is evaluating the performance of these lower-VOC products.  Federal regulations
have gone into effect for the eventual phase-out of high-VOC products.  In campus construction
projects the use of low-VOC products is up to the contractor and project managers.

Evaluating Cleaners

Facilities Management Environmental Services is currently reviewing and rating all cleaners and
disinfectants used by custodians based on toxicity. This is an ongoing project. To date, over 200
cleaners have been reviewed and ranked. Housing and Dining Services is using Ecolab products
in dining units.

Ventilation

Facilities Management has made the following progress on improving ventilation and controlling
indoor air pollution sources.

• Environmental Services has phased out the use of upright vacuum cleaners in lieu of
more ergonomically correct canister and backpack vacuums that do not emit as many
particulates into the air. Environmental Services has reduced the total number of vacuums
needed by moving toward a “team cleaning” concept. All vacuums used (55-60 total) are
backpack vacuums capable of filtering out 99.99% of particles less than or equal to 0.3
microns.

• Perform upgrades to campus ventilation systems such as balancing and improving
ventilation of fume hoods, removing obstructions, and improving make-up air.

• Funded significant improvement to Fine Arts duct work and ventilation system including
removal of unused fume hoods, improving fans, lowering of exhaust drops to sit directly
over emissions sources, and adding exhaust vents to photo lab hazardous waste SAA.

• Performed major upgrades to ventilation systems through deferred and controlled
maintenance projects. These have included significant improvements in Chemistry (fume
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hoods), Imig Music (raising of fresh air intakes from street level), the Grounds Building
(emissions exhaust system and HVAC improvements), Environmental Design (raising of
air intakes), Chemical Engineering, Regent (retrofitted with two air handling units and a
chiller to correct inadequate airflow), and Ramaley (cadaver room ventilation system).

• Ongoing purchases and use of low/no VOC paints, finishes, and adhesives have improved
air quality campus wide.

• All outside-air intake louvers have been retrofitted with outside screens which makes
them easier to keep clean.  This has increased the amount of fresh air that is brought into
the buildings.

Action Steps CU Can Take to Achieve Indoor Air Quality Goal

• Design for improved indoor air quality. Design needs to address source control (building
materials, furnishings, equipment, cleaning agents), ventilation control, occupant activity
control, and building maintenance.

• Institute a campus wide program mandating the use of “green”’ cleaners.  The current
ERP taskforce is evaluating the use and availability of campus cleaners and expects to
make a policy recommendation in spring of 2006.  A more formal program would
identify safe and effective alternatives to chemical cleaners for use by all campus
custodial staff.

• Establish campus-wide procedures ensuring that products such as paints, wood stains,
and adhesives contain the lowest possible levels of VOCs (volatile organic compounds).
This should apply to all campus uses of these products including maintenance,
renovations and new construction.  No- and low-VOC products need to be used as a
standard practice in building construction and maintenance to ensure the air quality our
campus expects.

• UCSU and Housing should phase out the use of upright vacuum cleaners in lieu of more
ergonomically correct canister and backpack vacuums that do not emit as many
particulates into the air.

• Identify UCB’s IAQ management structure within different departments and assess
whether or not the formation of an IAQ management team is warranted.  If formed, the
team should be modeled after CSU’s successful group which handles mitigation,
remediation, and education.  The team should include representatives of EHS, Facilities,
Housing and Auxillaries to compile a report of campus IAQ problems and issue a plan
for preventative and responsive measures.

Metrics and Assessment
Metrics Measurement Methods
Design for improved indoor air quality Address in campus building standards
Implement consistent use of low toxicity
chemical cleaners

Standard use of green cleaners in all
departments

Establish procedures which minimize VOC
exposure

Increased use of no and low VOC paints and
adhesives; measure effectiveness of products
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Social Impacts

By aiming to improve Indoor Air Quality, the campus improves working and learning
productivity and decreases risk associated with paint and cleaning products.  The most direct
health benefit is realized by custodial and maintenance staff.  Office workers and students are
also at risk for developing health conditions associated with the toxic chemicals present in many
cleaning products. Additionally, by reducing VOC emissions, we reduce the contribution to
smog formation, which can irritate lungs and make breathing difficult.

Links to Other Blueprint Topics

Purchasing: Clearly green purchasing habits are closely linked with reducing use of toxic
cleaners. By implementing a strong green purchasing program at CU, any added cost or effort
incurred b a green cleaners program will be negated. The same is true for shifting to more safe
office products and furniture.

Green Building: Designing buildings to have improved indoor air quality ties in directly to
construction, maintenance, remodeling and furnishing practices addressed in the green building
section of the Blueprint.
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Part III: Minimizing Hazardous Waste

Individual Goals

1. CU reduces the amount of hazardous waste generated by the campus while maintaining
the quality and quantity of research.

2. CU continues to advance pollution prevention programs to reduce the quantity of
hazardous material present on campus and to promote a safer working and learning
environment.

3. CU faculty, students, and staff are continuously involved in a joint effort towards
reducing hazardous waste on campus

Background, Needs and Trends

As with all safety and environmental protection goals, campus-wide pollution prevention and
waste minimization efforts are responsibilities shared by the entire campus community. Faculty,
staff and students have already made significant, ongoing efforts in support of these goals. These
developments must be further encouraged and enabled by providing clear and direct information,
innovative support programs and focused expertise. Individual waste minimization and pollution
prevention efforts must also be better publicized to better foster an environment of innovation
and community-wide commitment.

The University of Colorado at Boulder uses many different hazardous materials (flammables,
corrosives, toxics, radioactive isotopes, and biohazards) in its labs, art/photographic studios and
workshops. This collective accumulation categorizes the campus as a large quantity generator.
The aggregate of hazardous waste generated at CU-Boulder is consistent with the amount of
research and has drastically increased in past years. During the 1990s, CU's hazardous waste
production increased nearly six-fold. In CY 1989, CU produced 12,337 kilograms of hazardous
waste. By 1999, CU topped 70,000 kilograms of hazardous waste.

In the 2001-2002 fiscal year, CU began treating a much larger portion of its hazardous waste.
The increase in on-site treatment led directly to substantially lower shipping costs (see graph
below). Additionally, CU-Boulder has seen a shift in hazardous waste production habits. The
2001-2002 fiscal year was the last year in a decades-long trend of increasing hazardous waste
production. Since then, CU's total hazardous waste has decreased at an average of 4 percent per
year, while funding for research has continued to grow.
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CU Hazardous Waste Production
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CU hazardous waste shipment trends
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Hazardous waste treated on campus
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*Due to storage times that overlap between fiscal years, amounts of waste shipped and waste treated will not add up
to the total managed for a given time period.

Current Programs and Accomplishments at CU

CU’s hazardous waste treatment facility, in operation since 2001-02, has proven its capability to
effectively and efficiently handle the campus’ hazardous waste.

Substantial progress has been made toward the eight action steps to reduce the amount of
hazardous waste and to promote pollution prevention programs laid out in the 2000 Blueprint for
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a Green Campus. These accomplishments cover a large number of campus activities and affected
dozens of departments. For a complete list of the original action steps and the progress made
since 2000, refer to Appendix II.

In addition to the encouraging amount of progress toward the 2000 Blueprint goals, EH&S has
also undertaken several additional efforts to advance environmental health and safety at CU-
Boulder.

• The on-line chemical management inventory has been in place now for over a year.  Over
90 percent of the campus chemical inventories are now in the system.  Additional
chemicals and their chemical properties and safety information are constantly being
added to the system with the goal of having information for every chemical being used
and stored on campus.

• Last year, new chemical storage cabinets, primarily in the Chemistry Department, were
acquired to provide chemical security and pollution prevention measures.  However, due
to lack of funding this fiscal year, no additional cabinets were purchased.

• A fourth edition of The Generators’ Guide to Hazardous Material/ Waste Management,
effective March 2004, has been created and published by EH&S.  Limited distribution
has begun with plans for campus wide distribution early in the 2004 fall semester.

• In an effort to promote water quality awareness and to prevent stream pollution, EH&S &
Facilities Management initiated a program several years ago to identify and mark storm
sewer inlets throughout the UCB campus with vinyl and painted stencils.  Weather,
traffic and time have taken their toll on these markers and many have since worn away.
EH&S will again work with Facilities Management to replace worn storm water inlet
stencils with new, long lasting, environmentally friendly, traffic and UV resistant
pavement emblems.  The brilliantly visible new emblems will help alert the community
that the marked inlets drain into our sensitive creeks and waterways and will help remind
members of the campus community to carefully consider what they allow to spill into the
inlet drains.

• Spill Prevention Control and Countermeasure (SPCC) regulations, which stemmed from
the EPA’s Clean Water Act, have been expanded and now require management plans for
portable equipment, tanks, elevators, grease traps, sewer interceptors, vehicles and other
potential sources with capacities of 55 gallons or more. EH&S is working with a number
of other campus entities to bring the campus into compliance with the expanded
regulations, which are intended to help prevent releases of petroleum products (oil, diesel
fuel, gasoline, etc.) into waterways.

• In addition to efforts to meet and exceed EPA regulations for storm water management,
EH&S also continues to work with the Colorado Department of Public Health and
Environment (CDPHE) Water Quality Division towards finalizing UCB’s Storm Water
permit. Meanwhile, required storm water practices remain mandated and efforts continue
to ensure that these practices are followed by all faculty, staff, and students of the UC-
Boulder community.

• UC-Boulder received Perfect Compliance Awards in 2002 and 2004 from the City of
Boulder Water Quality Division for meeting or exceeding compliance requirements. This
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achievement was analogous to a small city going a full year without discharging
restricted substances into the waste water system and was accomplished through
cooperation and environmental awareness throughout the UC-Boulder campus.

• EH&S worked with the Resources Conservation Unit of Facilities Management in a
collaborative effort to lessen the waste of conditioned air from UCB buildings. Fume
hood face velocity containments were evaluated and chemical fume hood use standards
for UC-Boulder were revised to save energy without compromising safety.

Action Steps CU Can Take to Achieve Goals

Though a lot progress has been made since the original Blueprint for a Green Campus, there is
still potential for advancing the original eight goals. Additionally, other key areas of hazardous
waste management and pollution prevention have been identified as needing improvement. The
end goal is to establish as comprehensive campus hazardous waste program as possible.

As with all safety and environmental protection goals, campus-wide pollution prevention and
waste minimization efforts are responsibilities shared by the entire campus community. Faculty,
staff and students have already made significant, ongoing efforts in support of these goals. These
developments must be further encouraged and enabled by providing clear and direct information,
innovative support programs and focused expertise. Individual waste minimization and pollution
prevention efforts must also be better publicized to better foster an environment of innovation
and community-wide commitment.

Formalize microscaling programs and continue to promote microscaling efforts. Microscaling
involves conducting experiments on a smaller scale thus reducing the quantity of hazardous
substances use in experiments, manufacturing, and routine cleaning. Microscaling efforts
continue to be a consideration for faculty, instructors, and researchers at UCB. More can be done
to track the extent to which it is or can be occurring in labs.  The campus should conduct a
microscaling practices survey to assess the current use and opportunity for use as well as
possible concerns and challenges.

Consideration of a UCSU of BFA resolution to further encourage microscaling efforts among
professors and researchers on campus, thus complying with our RCRA permit which requires the
university to continuously look for ways to minimize waste.

Attaining better communication and collaboration between Wardenburg Health Center and the
custodial staff, the medical lab, the Sport Medicine Clinic, and the General Clinical Research
Center to take a problem solving approach with regards to minimizing hazardous waste.

Further exploration of ways to discourage bulk purchasing by the laboratories.

Further advance ‘Best Management Practices’ already adopted by many laboratories and shops
to maximize safety and minimize waste. Further disseminate information on Best Management
Practices to faculty, administrators, and students.  Explore more effective and creative means.
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An exploration of mechanisms for better communication among all applicable entities on the CU
campus, including: BFA, UCSU, faculty, administrators, students, Environmental Health and
Safety, and Facilities Management.

Metrics and Assessment
Metrics Measurement Methods
Formalize microscaling Increase in regular practices
Discourage bulk purchasing by university Decrease in disposal of unused product
Improved communication between applicable
campus entities

Increase in number of lab proctors, BMP guides
distributed, trainings conducted.

Challenges

Lack of effective communication among campus departments poses a major hurdle to overcome
in maintaining a strong hazardous waste reduction program.

Procurement procedures and available funding have impeded the conceptual advancement of an
‘advanced disposal fee,’ a centralized chemical procurement system databanks and expanded
microscaling operations.  These programs could realize cost and labor efficiency as well as
discourage bulk purchasing of chemicals which results in excessive waste.

Another challenge is educating the campus community about the relationship between hazardous
waste and research opportunities. Through a variety of creative approaches, CU continues to
decrease toxic waste while fostering a thriving research community. This idea is counter-
intuitive to many people and in order to make effective intuitional changes regarding hazardous
waste, this attitude needs to be modified through effective outreach and education.

Social Impacts

As a general rule, under-resourced communities generally suffer disproportionately highly from
poor environmental practices. Hazardous waste is no exception. In fact, hazardous waste that is
either shipped or carried via natural processes to disadvantaged communities is one of the most
well-known environmental problems of the past 50 years in this country. These communities
generally lack the monetary resources or political clout to prevent waste disposal in their back
yards, and are equally unable to initiate cleanup projects once the waste accumulates. By
reducing its overall hazardous waste production and strengthening its treatment practices, CU
will lessen the burden it places on the communities where waste can end up.
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Links to Other Blueprint Topics

Purchasing: Obviously, campus purchasing and striving to reduce hazardous waste are closely
tied. AS CU moves forward with more sustainable purchasing practices, the amount of
hazardous waste on CU will decrease accordingly.

Waste and Recycling: Hazardous waste must be dealt with either on-campus or by an outside
contractor. As CU is discovering, it is more fiscally desirable to treat much of this waste on-site.,
as the cost savings are substantial. As a result, the departments and personnel who handle
hazardous waste are generally part of the larger campus waste and recycling divisions. By
exploiting this overlap of personnel, CU can cut costs further, while fostering a safer campus
environment.

Water: CU sits on Boulder Creek—a river that is critical for wildlife, drinking water and
regional agriculture. Mishandled hazardous waste at CU has major implications for humans and
animals that live downstream. It is therefore in CU’s best interests—both ethically and
financially—to maintain the best possible practices when handling potentially harmful
compounds.
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Appendix A: Additional Information on the Precautionary Principal

A new principle for guiding human activities, to prevent harm to the environment and to human
health, called the “Precautionary Principal” has taken shape over the past decade.

An international group of scientists, government officials, lawyers, and representatives from
environmental and labor groups met in 1998 at Wingspread in Racine, Wisconsin to define and
discuss the precautionary principle. After meeting for two days, the group issued the following
consensus statement:

"The release and use of toxic substances, the exploitation of resources, and
physical alterations of the environment have had substantial unintended
consequences affecting human health and the environment.  Some of these
concerns are high rates of learning deficiencies, asthma, cancer, birth defects and
species extinctions, along with global climate change, stratospheric ozone
depletion and worldwide contamination with toxic substances and nuclear
materials.

"We believe existing environmental regulations and other decisions, particularly
those based on risk assessment, have failed to protect adequately human health
and the environment--the larger system of which humans are but a part.

"We believe there is compelling evidence that damage to humans and the
worldwide environment is of such magnitude and seriousness that new principles
for conducting human activities are necessary.

"While we realize that human activities may involve hazards, people must
proceed more carefully than has been the case in recent history. Corporations,
government entities, organizations, communities, scientists and other individuals
must adopt a precautionary approach to all human endeavors.

"Therefore, it is necessary to implement the Precautionary Principle: When an
activity raises threats of harm to human health or the environment, precautionary
measures should be taken even if some cause and effect relationships are not
fully established scientifically.  In this context the proponent of an activity, rather
than the public, should bear the burden of proof.

"The process of applying the Precautionary Principle must be open, informed and
democratic and must include potentially affected parties. It must also involve an
examination of the full range of alternatives, including no action."

Thus, as formulated here, the principle of precautionary action has 4 parts:
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1. People have a duty to take anticipatory action to prevent harm. (As one participant at the
Wingspread meeting summarized the essence of the precautionary principle, "If you have a
reasonable suspicion that something bad might be going to happen, you have an obligation to try
to stop it.")

2. The burden of proof of harmlessness of a new technology, process, activity, or chemical lies
with the proponents, not with the general public.

3. Before using a new technology, process, or chemical, or starting a new activity, people have
an obligation to examine "a full range of alternatives" including the alternative of doing nothing.

4. Decisions applying the precautionary principle must be "open, informed, and democratic" and
"must include affected parties."

The precautionary principle is not really new.  The essence of the principle is captured in
common-sense aphorisms such as "An ounce of prevention is worth a pound of cure," "Better
safe than sorry," and "Look before you leap."  However, environmental policy in the U.S. and
Europe for the past 70 years has been guided by entirely different principles perhaps best
reflected in the aphorisms, "Nothing ventured, nothing gained" and, "Let the devil take the
hindmost."

This description was adapted from:
Environmental & Health Weekly
Environmental Research Foundation
#586 February 19, 1998
“The Precautionary Principal”
http://www.monitor.net/rachel/r586.html
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Appendix B: Progress in Hazardous Waste Habits Since the 2000 Blueprint

Action Step in 2000: Add a waste treatment specialist to the EH&S staff to run the waste
treatment process and to advise on waste minimization techniques.

Current Status:  The waste treatment specialist has innovated and implemented several
hazardous material management techniques that have enabled UCB to decrease waste volumes.
The waste treatment specialist continues outreach efforts with waste generators on campus, to
segregate and minimize wastes and maximize volumes of wastes that can be treated at the EH&S
waste treatment facility rather than shipped off campus.

Action Step in 2000: Continue to utilize and expand treatment techniques at the EH&S facility
to significantly decrease hazardous waste volumes.

Current Status: For the fiscal year July 2003 through June 2004, the treatment facility has
processed 22,880 liters of materials (6,050 gallons, equal to 110 55-gallon drums). This is a
decrease from FY 02-03 of 5%.  The volume of water discharged by the EH&S waste treatment
facility for return to the City of Boulder wastewater treatment plant was reduced to 17,755 liters
(4,735 gallons) in FY2003-04.  This further demonstrates the overall reduction in wastes having
to be managed and treated at the Boulder campus.  Within the last fiscal year, EH&S has
expanded the acid/base neutralization treatment process to include metals removal from aqueous
solutions using ion-exchange filters, allowing for a broader range of waste materials to be
treated.

Action Step in 2000: Institute a central chemical procurement system.

Current Status: A centralized chemical procurement system is not being pursued due to cost
and logistical constraints.  However, the EH&S Chemical Management Specialist is able to
utilize the new web-based chemical inventory system to monitor the locations and quantities of
most existing campus chemicals and use that information to achieve regulatory compliance,
prepare summary reports and improve emergency preparedness.

Proposed action in 2000: Further advance ‘Best Management Practices’ already adopted by
many laboratories and shops to maximize safety and minimize waste.

Current Status:  The Best Practices project, sponsored by the Howard Hughes Medical Institute
and in which UCB participated along with Federal/State regulators and representatives from each
of the 10 EPA regions across the nation, submitted its findings to congress and the EPA.  As a
result, in part, of these findings, the EPA selected Colleges and Universities Sectors as one of its
eight new partner sectors in its Sector Strategies Program.  The Sector Strategies Program
focuses on three primary areas:  (1) promoting the voluntary use of Environmental Management
Systems (EMS), (2) overcoming regulatory or other barriers to performance improvement, and
(3) environmental performance measurement.  EH&S’s Director, Dave Wergin, was selected to
act as Chair of the performance measurements work group.  Six organizations participate in the
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Colleges and Universities Sector:  American Council on Education (ACE), National Association
of College and University Business Officers (NACUBO), Campus Safety, Health and
Environmental Management Association (CSHEMA), Howard Hughes Medical Institute
(HHMI), Campus Consortium for Environmental Excellence (C2E2) and Association of Higher
Educations Facilities Officers.

The Colleges and Universities Sector program is working on three focus areas:  Regulatory
Change, Environmental Management Systems, and Performance Measurements.  These groups
will collaborate their efforts towards considering regulatory changes that will enhance the
efficiency of college and university operating systems while still maintaining good
environmental supervision.

Action Step in 2000: Reduce photographic chemical waste by utilizing new technologies and
procedures.
Current Status:  EH&S witnessed a reduced amount of silver recovered over the previous fiscal
year.  This demonstrates the success of education efforts with those who utilize photographic
processes on campus and the increasing willingness to change to digital photographic processes.
Though traditional chemical photographic processing continues, the EH&S facility is able to
treat most of the remaining photographic wastes that continue to be generated at UCB.  Only a
small amount of photographic waste requires off-campus disposal.

Action Step in 2000: Establish a battery recycling program so that rechargeable and alkaline
batteries are recovered for recycling.

Current Status: A study was completed which determined that, although most battery types are
regulated and require proper disposal, alkaline batteries are trash disposable.  Laws prohibiting
the production of alkaline batteries with added mercury have been in effect since 1993, and
levels in current batteries, are well below regulated levels. It was determined that recycling of
alkaline batteries on the UC-Boulder campus is not required.  All other types of batteries, other
than alkaline batteries, are collected and recycled by EH&S.  These include all rechargeable
batteries, such as those commonly found in palm pilots, cell phones, digital cameras, laptops,
desktops, backup power supplies for PC’s, etc.  Drop-off sites for used batteries are available
throughout campus.

Major Accomplishments by EHS for FY 2004-2005

• Managed approximately 163 unknown chemicals from various labs on campus.

• Completed disposal of 9 gas cylinders through in-house valve removal; completed
amnesty shipment of 34 gas cylinders at a cost of $8,500 utilizing budget saved from
other cost-cutting measures.

• Completed 37 laboratory clean-outs of old/expired chemical wastes.

• Assisted with the remediation of 9 potentially contaminated equipment disposal requests.



33

• Recycled 1,112 kilograms (2,446 pounds) of lead-acid batteries from campus.

• Recycled 4,173 liters (1,098 gallons) of oil from campus.

• Recycled 800 kilograms (1,760 pounds) of crushed fluorescent bulbs from campus.

• Recycled 120 kilograms (264 pounds) of mixed battery types from campus.

• Recycled 105 kilograms (231 pounds) of lead from campus.

• Participated in 2 CDPHE/EPA compliance inspections of the Treatment Storage and
Disposal Facility (TSDF) and main campus, resulting in no violations/fines.

• Completed strobic fan exhaust and capture hood upgrades to the Treatment Facility.

• Finalized local discharge limits for City of Boulder Industrial Wastewater Discharge
Permit, in conjunction with the City of Boulder Publicly Owned

• Treatment Works (POTW) and the EH&S ECIH Group.

• Assisted UCB Environmental Center with dormitory move-out mixed battery
collection/recycling project.

• Published a technical paper about the Treatment Facility operations in the June 2005
issue of Water Conditioning & Purification Magazine.

• Assisted Chemical Engineering Environmental Separations class with waste treatment
project.

• Provided assistance to the following various other campus and community groups: local
Boulder businesses, Boulder County Household Hazardous Waste Facility, UCB Housing
Department, UCB MCDB Department, CU-Colorado Springs and the UCB Recycling
Operations Group.



34

Appendix C: Highest-Risk Cleaners

Product Type Hazardous ingredients How these can harm users

Glass Cleaner,
General Purpose Cleaner,
Carpet Spot Remover

Butoxyethanol Butoxyethanol is absorbed through the
skin and is poisonous to blood, liver, &
kidneys.

Toilet Cleaner Hydrochloric acid,
phosphoric acid

These acids are very good for removing
hard water rings, but they can also
blind users in seconds.

Oven Cleaner,
Heavy Duty Degreaser

Sodium hydroxide Oven cleaner in a spray can  is very
convenient, but also very dangerous.
Sodium hydroxide can blind users, and
the vapors can cause permanent harm
to users’ lungs.

Appendix D: IAQ Resources

http://www.epa.gov/iaq/schools/toolkit.html

The Indoor Air Quality (IAQ) Tools for Schools Kit (Kit) (see below for HTML, MS Word, and
PDF versions of the kit contents) shows schools how to carry out a practical plan of action to
improve indoor air problems at little or no cost using straightforward activities and in-house
staff.  The voluntary guidance in Indoor Air Quality Tools for Schools can save schools time and
money so that attention can be directed to educating children.  Indoor Air Quality Tools for
Schools is co-sponsored by the National PTA, National Education Association, Council for
American Private Education, Association of School Business Officials, American Federation of
Teachers, and the American Lung Association.

EPA's  IAQ Tools for Schools kit includes checklists for all school employees, a flexible step-
by-step guide for coordinating the checklists, an Indoor Air Quality Problem Solving Wheel, a
fact-sheet on indoor air pollution issues, and sample policies and memos. "Poor indoor air
quality remains one of the top health concerns that NEA members face! What's more, as teachers
and education support professionals, we are also concerned about our students, because we know
full well that our working conditions are the students' learning conditions. We need EPA's Indoor
Air Quality Tools for Schools Program because it works!" Reg Weaver, President of the National
Education Association In addition to the kit, the EPA, in conjunction with the cast and crew of
the popular television series This Old House, has produced a short video about how to properly
operate and maintain ventilation systems in schools.
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Long-Term Vision

CU envisions an increased commitment to a waste-free campus.
This will require CU to continue reducing the amount of waste
generated.  This will also require expanding operations and
facilities capable of diverting the majority of solid waste from
landfills, creating equitable and incentive-based funding
mechanisms, and delivering innovative educational programs.
Combined, the University of Colorado at Boulder will become a
new model in sustainable materials management.

Individual Goals

1. CU will provide adequate resources and administrative commitment to waste
reduction and recycling.  Recent analyses have demonstrated recycling’s cost
effectiveness at CU.  Moreover, recycling can be expanded at costs lower than
landfilling if resources were shifted to create incentives to divert more material.
Options for increasing administrative commitment include creation of equitable
billing rate structures, waste reduction directives, adequate budgets, and expanded
facilities.

2. CU will strive to reduce waste generation. Waste generation has decreased for the
past two years despite enrollment increases, building expansion, and packaging trends
like “grab and go” food service.  However, CU still generated almost 450 tons more
last year than in 2000.  Waste generation can continue to be reduced.  A nominal 20
percent reduction could cut over $200,000 in tipping fees and potential operating and
maintenance costs annually.  These cuts could best be achieved through combination
of education by the Environmental Center and administrative leadership.

3. Boost recovery through expanded recycling and composting. While more materials
continue to be recycled, there are ample opportunities for improvement.  Over 850
tons of currently accepted recyclable materials continue to be thrown away.  While it
will not likely be feasible to recover every newspaper, bottle, or can, CU should aim
to capture the majority of these materials.  The consultant group working with the
Recycling Financial Advisory Board helped prioritize more convenient recycling
stations, better outreach, and composting of organics as the best ways of meeting this
goal.  The RFAB also addressed the need to relocate the existing recycling facility
and Facilities Management’s operations in order to recover these additional materials.

4. Connect recycling with other sustainability and community development efforts in
innovative and exciting ways. Recent long-term planning by the Environmental
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Center emphasizes joint promotions among the various conservation and
sustainability programs and projects at CU.  In addition, the Environmental Center
could collaborate with student groups and campus initiatives working on issues of
joint concern (i.e. campus health and safety, charitable work in disadvantaged
communities, development of student leaders, etc.).  Unified efforts such as these
could increase the base of support and reinvigorate individual programs like
recycling.  Integrating class projects, internships, and other academic resources can
help attain this goal as well.

Background, Needs and Trends

Established in 1976, CU Recycling has become one of the leading campus recycling
programs in the country.  The program has been recognized by relevant state and national
agencies and continues to contribute to the groundswell of campus recycling nationwide.

CU Recycling’s mission is to divert recyclables from the waste stream cost-effectively
while promoting the benefits of recycling and resource conservation and providing
opportunities for meaningful student involvement.

CU Recycling meets its mission by recycling and composting about one-third of its waste
at costs lower than landfilling. In addition to financial benefits, CU annually saves over
18,000 trees, 16.8 million BTUs in energy savings, 8 million gallons of water, and over
1,600 tons of carbon emissions. Recycling is a practical behavior practiced by the
majority of the university community. The 1,400 tons collected last year resulted from
thousands of individual actions.  Person-by-person, and pound-by-pound, recycling has
proven itself as a viable strategy for cost-effective environmental reform.

Over the past thirty years, recycling at CU has matured to an interdepartmental effort.
Between 1976 and 1990, recycling was run entirely by students. In 1991, the Student-
Administration Partnership was formed by the Chancellor to apportion operational and
educational responsibilities between Facilities Management and student government
(UCSU). In 1995, Facilities Management and Housing internalized trash hauling.  In
1999, an agreement between UCSU and Facilities Management matched student fee
investment with CU’s collection capabilities.

These interdepartmental partnerships have been largely effective.  New operations almost
doubled diversion between 1990 and 2000 (14% - 27%).  Investment in a campus
recycling facility was returned in six years from disposal cost savings. CU’s internalized
trash hauling operates less expensively than the private sector. A Business Review of the
program initiated by the Vice Chancellor for Administration in 2003, documented net
savings from recycling of over $215,000 annually.

CU still has ample opportunity to cut waste and boost recycling. A recent consultant
study concluded CU can almost double its current recycling effort while remaining cost-
effective. A combination of waste reduction initiatives, more convenient recycling
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collection, and composting can reach the goals described in this section of the Blueprint.
High-level directive will likely be needed to strengthen budgets within Facilities
Management and to develop new, more equitable funding mechanisms. A phased
approach is recommended which considers staffing cuts and facility limitations and
which re-builds operational momentum to establish an optimal level of recycling at CU.
Assuming these types of administrative commitment increase, UCSU and the
Environmental Center should refocus its effort on boosting University community
involvement- concentrating on connecting recycling with other environmentally-sound
behaviors and delivering academic and financial returns.

Waste generation increased annually since 1999, largely a result of increased enrollment,
additional square footage, and the proliferation of packaging. At the same time, recycling
rates remained level. Over the past two years however, waste has decreased while
recycling has improved. This important shift is reflected in the chart below.

While the campus-wide diversion averages 30%, diversion rates vary widely between
departments.   The chart below indicates the residence halls have the greatest potential for
boosting diversion.
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Campus-wide, there are still significant, recoverable quantities of recyclables in the trash
including over 300 tons of office paper, 300 tons of newspaper, and 260 tons of
cardboard.  If these materials were diverted, it would nearly double the current recycling
effort.

One of the important findings of the 2003 Business Review is that the current system
developed on campus for collection and transport of recyclables materials is less
expensive than the collection and transport of solid waste. In 2002 for instance, the 1,457
recycled tons avoided $550,198 in solid waste costs. 1

CU’s operation is also less expensive than comparable service by the private sector. The
Housing department for instance, determined in 2004 that it would cost approximately
67% more, or an additional $103,000 annually, to outsource recycling and trash disposal.

A Diversion Potential Assessment (DPA) was conducted between Fall 2003 and Fall
2004 by Skumatz Economic Research Associates (SERA) to meet the charge by Vice
Chancellors Tabolt and Stump for a Recycling Financial Advisory Board (RFAB). The
DPA Model was developed to examine the potential diversion that could be expected if
various waste reduction, recycling, composting, and educational programs were
implemented. It is a robust and flexible analytical tool that can be easily updated to meet
the Vice Chancellors’ directive to have the best recycling program at the lowest cost.

The most important conclusion from the DPA is that, in addition to organics recycling,
the biggest opportunities lie in getting more people to recycle the materials already
collected.  For some materials, we are only recycling about half of the volume of material
generated, with the other half being landfilled. This implies the best opportunity to
increase recycling levels is to both provide more collection locations to make recycling
more convenient, and to enhance recycling promotions efforts.

                                                  
1  Business Plan Review of Recycling Activities.  March, 2003, Stuart M. Takeuchi
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In 1996, when CU implemented its internal solid waste program, tipping fees at the
landfill were $13.40.  In FY2000, the fees increased to $20.00 per ton.  Now they are
$24.00 per ton- a 79% increase in under ten years.

Tipping fees for landfill disposal are projected to increase statewide as private companies
raise rates to remain profitable. This trend will favorably affect recycling's financial
appeal. Although, in the near-term, it is doubtful tipping fees for CU will reach the U.S.
average of $50 per ton--a rate that has fueled recycling nationwide

The UCSU Environmental Center surveyed CU-Boulder students in the fall 1999 to
gauge the level of environmental concern at the university. Among the results included:
92% believed it is either very important or somewhat important that the campus is a
leader in campus environmental management, 57% indicated they would be willing to
pay $2.00 or more per semester in student fees to improve campus recycling programs.

A spring 2003 survey of CU Boulder building proctors indicates participation rates of
70% to 100% of faculty and staff recycling within CU buildings. The proctors indicate a
high level of familiarity with and support for the campus’ recycling efforts.  2

CU Recycling has demonstrated that, with concentrated effort, participation can be
increased.  During the 2005 spring semester, CU competed with 50 other campuses in the
national RecycleMania! contest for best campus recycling diversion rates and volumes. 3
Over the nine week contest, CU boosted recycling an additional 24 tons (15%) over
previous levels.

It might easy to overlook or underestimate that environmental recycling’s benefits.  This
may be due to the fact that environmental benefits from local recycling efforts aren’t
often apparent in the local natural environment (the way alternative transportation
reduces traffic for instance); or because the 3-5 tons of recyclables collected from loading
docks and private offices each day aren’t immediately visible to the public.  More than
ever, however, recycling is working!  One only need look at CU’s Environmental Impact
Report below to appreciate the collective impact recycling has.  The 1,400 tons (that’s 2.8
million pounds!) that students and utility workers collected in 2005, result from
thousands of individuals' daily efforts.  Person-by-person and pound-by-pound, recycling
is an activity with real benefits.

To the extent the University community understands this, recycling will continue to
succeed at CU.  Recycling remains one of the best (and easiest) ways the average person
can help.  When an individual knows they’re making a difference, they are more likely to
instill and expand these behaviors.  This personal and collective behavior pattern has
been validated as one of the principle motivators of recycling. 4

                                                  
2 Business Plan Review of Recycling Activities.  March, 2003, Stuart M. Takeuchi
3 http://www.recyclemaniacs.org/index.htm
4 For best practices and research on motivating recycling and other sustainability
behaviors see www.CBSM.org
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In American higher education, virtually every campus has initiated recycling efforts. It is
estimated that the average diversion rate for institutions is 26%, with aluminum, paper,
and cardboard volumes being the greatest. Of 891 schools surveyed, 17% reported
diverting more than 40% of their waste streams.5

The depressed market prices and decreasing self-generated revenues which have plagued
programs nationally as well on campus, have improved.  Regional markets are expected
to remain stable for the next three to five years.  The chart below illustrates a fairly steady
progression in material sales revenues since 2002.

                                                  
5 State of the Campus Environment: A National Report Card on Environmental Performance and
Sustainability in Higher Education, National Wildlife Federation, 2001.
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Eco-Cycle and the Boulder County Resource Conservation Division are working together
to design a mechanical retrofit to the Boulder County Recycling Center to accept ‘single
stream’ recyclables.  This would likely mean that mixed papers, corrugated cardboard
and commingled containers could all be delivered to the County facility in one stream,
consolidating into one container what is currently collected in five. This retrofit could be
operational by Fall 2006

This will be an important development that CU will need to carefully consider.  A team
of students and a professional consultant are currently working with CU Recycling staff
to weigh the merits of a conversion to single stream.  Important advantages include
increased convenience for participants, which in areas with low participation (such as
residence halls), may result in significantly increased diversion.  It will also likely result
in lower collection costs.  However, converting to single stream will likely result in lower
revenues earned from the sale of materials.  Currently, approximately 90% of all
materials processed through the IPF return a net surplus.  After UCSU’s processing costs,
over $40,000 is returned annually to offset student fee subsidy.  This funds other
activities such as outreach, development of waste reduction, environmentally-preferable
purchasing, and other resource management programs.  If additional tons are not able to
offset the lower prices paid for mixed recyclables, revenues will likely decrease.

A single stream system will be tested in the residence halls in 2006 to quantify and
project these impacts.  From this analysis, the program can determine if source
separation, single stream, or a combination is most appropriate for CU.

Self-Generated Revenues

0

10000

20000

30000

40000

50000

60000

70000

80000

89-
90

90-
91

91-
92

92-
93

93-
94 

94-
95 

95-
96

96-
97

97-
98 

98-
99 

99-
00 

20
00-
01

20
01-
02

20
02-
03

20
03-
04

20
04-
05
est.

Collection Fundraising



9

Current Programs and Accomplishments

Waste Reduction

The Campus Master Plan recognizes waste reduction as a priority and has set a goal to
reduce the waste for which the campus must pay removal costs. (Section IV.D.8).

The campus has initiated some waste reduction efforts, such as the  pay-for-printing at public
computing labs.   This program saves the University over $750,000 per year and reduces paper
consumption by more than 18 tons annually.

UCSU has long had a reusable cup program, which has reduced disposable cups by over 30% in
the University Memorial Center. This program was recognized with the U.S. Environmental
Protection Agency Pollution Prevention Award in 1990.

UCSU conducts a reusable drive for local charities targeting students’ books, clothing, and
appliances, during Spring Semester Move-Out.  In May, 2005 collection of computers and
peripherals was tested with support from Dell Computer, resulting in more than 20 tons recycled
or donated to Colorado school districts.

Since 1990, UCSU has conducted dozens of waste reduction workshops in academic and
administrative departments on campus. These workshops include innovations that the Solid Waste
Advisory Board has recommended for CU including advanced voice mail, e-memos, and Imaging
Services print-on-demand capabilities.

UCSU has prohibited the use of deep-dyed, neon paper as a principle contaminant to paper
recycling.

Waste reduction practices promoted to CU office users include double-sided copying as well as
the use of interdepartmental mailing envelopes, advanced voice mail, e-memos, and Imaging
Services print-on-demand capabilities.

Web services such as the Personal Look Up System (PLUS) for registration and grades reduce the
need for paper-based transactions.

The PeopleSoft financial and human resources information systems, implemented in 2000, are
designed to provide for paperless transactions, replacing the Financial Reporting System
implemented in 1977 which required paper forms for every transaction.

UCSU and Facilities Management monitor excessive amounts of print overruns that enter the IPF
for recycling. Departments are provided with information about waste reduction options on
campus.
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Telecommunications plans to reduce telephone directories delivered to campus by
approximately 25 percent (an estimated 25 tons of paper reduced).  Hard copies of the
Denver area white and yellow pages will be replaced with on-line versions beginning in
January, 2006.

Campus Planning

The Campus Master Plan was revised in 1998 to improve solid waste management.  The
plan called for:

• Decrease waste generation.
• Increase convenience of diverting recyclables.
• Integrate recycling when new facilities and major renovations occur.
• Recycle and minimize waste in construction projects.
• Continue to replace trash-only containers (indoors and outdoors) with solid waste

stations for both trash and recyclables.  6

Recycling Financial Advisory Board

The Recycling Financial Advisory Board (RFAB), comprised of students, faculty, and
staff appointed by Vice Chancellors for Administration and Student Affairs, met
regularly since its inception in June, 2003 until May, 2005.  In addition to its financial
tracking and reporting work, RFAB was tasked with three important projects:

• Formal planning of a replacement recycling facility based on a needs analysis;
• Research and recommendations leading to ways to best expand the program;
• Revision of a Memorandum of Understanding (MOU) between the primary

parties involved in recycling.

Findings and recommendations for each of these projects have been refined over the past
year and are ready for discussion with, and direction from the Vice Chancellors.

Collection Operations

CU’s recycling program is organized as a partnership among UCSU, the Housing
department, and Facilities Management.  Twenty-seven UCSU employees, ten Facilities
Management and Housing employees, and countless volunteer hours provide staffing for
the program.  The program recycles between 3-5 tons each workday from more than 850
locations on campus.  Almost 30 percent of the campus waste stream is diverted through
the recycling program.

Some of the key accomplishments over the past several years include:

                                                  
6 Campus Master Plan Sections IV.C.7, IV.C.3.f).  Appendix 7 of the CU-Boulder
Construction Standards
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• Expanded automated collections of cardboard from residence halls, family
housing courts, and the UMC with UCSU-funded equipment.  Eight locations
were added in 2003-04.  Seven more were added this year totaling 20 automated
cardboard locations.  Over 13 tons of additional tons of cardboard are being
recycled as a result of this improvement.

• Increased the confidential shredding service as revenue-generating mechanisms
• Boosted Facilities Management's central collection locations from 765 in 2002 to

850 currently.
• Increased desk-side recycling bins to over 10,000.

CU Recycling also continued its cardboard recycling program during residence hall
move-in.  Last Fall, a record 20.3 tons of cardboard was collected during the two-week
move-in period in the residence halls.  Participation was close to 100%, which diverted
over 400 cubic yards of cardboard from the landfill.  This effort is an exceptional
example of achieving both disposal cost savings and environmental benefits

The recycling program offers recycling at special events on campus such as concerts,
career fairs, the Bolder Boulder (55% diversion and 10 tons collected in 2004), and home
football games.  The 2004 football season was yet another for the record books as 10,000
pounds of co-mingled containers and corrugated cardboard were recycled - averaging
1,600 pounds of materials at each home game.  CU Recycling also took the lead in
helping the international Sustainable Resources Conference be a near zero-waste event

CU Recycling works in partnership with Cerebral Palsy to collect donated charitable
goods during residence hall move-out.  In spring of 2004, over 4 tons of useful items
were donated including cell phones, inkjet cartridges, spare change, textbooks, food and
personal care products.  CU Recycling also coordinates the proper disposal of common
move-out items such as loft wood and cinderblocks as part of this reusables drive.

CU Recycling has been active nationally on the electronics waste issue.  Computers,
monitors, cell phones, and other electronics pose significant challenges to programs like
CU’s.  E-waste is potentially toxic, difficult to collect, and expensive to dispose of
properly.  CU Recycling convinced the Dell Corporation of the value associated with
supporting a dedicated campus computer recycling effort.  $10,000 was provided by Dell
to help offset the costs of a collection event held in May, 2005 where over 20 tons of
personal computer equipment was “rounded-up” from students, faculty, staff, and alumni.

A program to collect food waste has also been developed.  Over 100 tons of
pre–consumer and post-consumer food waste has been collected in just over six months
(April - September, 2005) and shipped to a private facility in Golden.  The Housing
department has committed 10 hours per week of employee time to train food service staff
and coordinate collections with Eco-Cycle.  This fee-for-service arrangement is lower
than trash disposal.  A campus facility to convert food waste into 200 tons of fertilizer
annually was cost-effective compared to two off-campus options studied.  Funds were
raised from UCSU and the U.S. EPA to implement an in-vessel composting operation on



12

an approved East Campus site.  However, costs for the project increased and the
remainder of funds for the project were unavailable.

Outreach

The four-year capital expansion plan as approved and funded by UCSU has also
advanced educational materials and activities.  Years One, Two and Three capital
outreach projects, as listed below, have produced signs, displays and brochures and have
resulted in improved information and increased awareness.

• Green products guide

• Family Housing and Housing in-room container stickers

• Desk side container stickers

• Color displays and posters in residence halls and academic buildings

• Improved signage at central recycling locations at Family Housing, residence
halls and academic/ administrative buildings.

• Expanded information on container labels

• Permanent signage in large classrooms

• Color bus ads

• A new training video for staff, volunteers and community service workers.

Action Steps CU Can Take to Achieve Goals

• Waste generation on campus: CU’s waste generation has decreased despite rising
enrollment and additional buildings.  However, wasteful products and practices
continue to drain resources from CU.  Several initiatives can be used to decrease
the amount of waste generated at CU. These include:

o Revising vendor contracts for soft drinks, concessions, and food service
supplies

o Reduce overruns and excessive printing
o Establishing more stringent conditions for commercial solicitation on

campus and sale of campus mailing lists
o Establishing a program to collect and redistribute reusable office supplies

among CU offices and student groups
• Expand recycling and composting operations: Sixty percent diversion is an

attainable goal. To reach it, a number of improvements must be made to the
existing recycling program (listed bleow). The expanded recycling efforts will
inevitably require increased capacity at the campus recycling facility. Plans are
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currently underway to relocate the IPF (Intermediate Processing Facility).  The
relocation of the IPF needs to account for these expansions.

o Additional cardboard recycling
o More indoor cabinets and outdoor containers
o In-room recycling containers for residence halls and family housing courts
o  Full implementation of compost collections
o Additional collection of low-grade papers,
o Ability for vendors and the public to drop-off recyclables.

• Design for Recycling: In campus construction and major remodeling projects
where adequate, code-compliant space for recycling containers have been
designed into floor plans, recycling is greatly increased.  However, recycling
provisions are not standardized throughout CU.  The specifications designed for
recycling containers at CU should be used (and modified if needed) as campus
building standards.  In addition, the Campus Master Plan (which calls for
recycling containers to be sited along with trash cans) should be adhered to.

• Improved Outreach: The results of the Diversion Potential Assessment show CU
Recycling is currently under funded in its annual outreach efforts in terms of staff
and supplies.

 
 Proposed improvements are based on feedback from various campus audiences that
recycling information could be more attractive and interactive as well as the findings of
the waste composition study which showed the large volumes of recyclable materials in
the common trash can.  Major improvements are needed on the outreach front for the
campus community to gain a “second nature” habit to recycle and recover valuable
resources.
 
 Nowhere is it more important to instill good conservation habits than in the residence
halls and family housing courts.  Students have responded favorably in the past several
years.  Outreach campaigns like Recyclemania and the wind energy initiative have
boosted participation measurably.  However, because of the annual influx of new students
each fall, outreach needs to be continual.  Fortunately, efforts between the Environmental
Center and Housing have become more organized and can be more easily repeated each
year.
 
 Faculty and staff in academic and administrative buildings have fairly high participation
rates relative to the rest of the campus community.  Current activities can be expanded
such as presentations at employee development and department staff meetings, printing
and distributing color Environmental Impact Reports, and printing improved procedural
information (i.e., posters on common contaminants and acceptable paper grades).
 
To reach the general campus community, initiatives such as public service
announcements, an increased direct presence via tabling, surveys and giveaways, color
bus ads, letters to the editor, and advertising will have large impact.
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Metrics and Assessment

Fortunately, the solid waste and recycling program has been thoroughly analyzed.  This
has included auditing through the Business Review of Recycling Activities, along with
subsequent analysis through RFAB.  Analysis has also included the consultant’s
Diversion Potential Assessment.  A recent proposal to Sustainable CU will fund an
independent review CU funding and billing mechanisms to apportion costs equitably
among departments along with incentives for diversion- two financial aspects of the
program which currently do not exist at CU.

The financial analysis that RFAB conducted should be fairly easy to replicate each year.
This analysis will track important measurements of the program including:

• Diversion rate
• Costs per ton for landfilling from trash dumpsters and roll-offs
• Costs per ton for recycling from the IPF as well as direct delivery to the County

facility
• Revenue tracking
• Avoided costs from diversion
• Net annual savings from diversion

Recovery rate analyses are another important set of metrics for CU Recycling.  These
measure the total amount of a certain recyclable available and how much is being
recovered for recycling.  The last recovery rate analysis was last conducted through a
waste sort as part of the Diversion Potential Assessment.  The same methodology should
be employed as part of the single stream test scheduled for 2006.

Monthly measurement and reporting of recycling weights, shipment/delivery frequency,
and market prices has been refined during the most recent contract with Eco-Cycle.  This
system will continue to provide prompt, accurate measurements.  It will be especially
important in upcoming “Recyclemania” competitions between colleges and universities
nationwide.

Facilities Management has an important role.  In addition to contributing to the metrics
above, FM will be increasingly called-on to provide landfilling data as well as maintain a
revised billing structure for trash disposal.  Scales on the new trucks along with enhanced
billing software could increase the accuracy and frequency of these important metrics.

In addition to financial and volumetric analyses, the environmental impacts of recycling
also need regular quantification.   A new Environmental Impacts Calculator is being
developed by the National Recycling Coalition and should be used by CU.
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Further Planning and Research Needs

• The Diversion Potential Assessment (DPA) model is as an easily updated Excel
spreadsheet created for CU Recycling by Skumatz Economic Research
Associates.  Fortunately, this tool can be used regularly to decide and plan cost-
effective growth of the program.

• Work is just beginning to determine costs and benefits of converting to a single
stream recycling operation.  CU Recycling has begun testing a “dual stream”
system in the Housing department (commingled containers and mixed fibers) and
will test single stream collection in Spring, 2006 to provide recommendations and
long-term direction to the campus partnership.

• More than ever, CU Recycling is called upon to meet student interest in recycling
issues.  Students want to make a difference with their degree and are increasingly
viewing CU Recycling as a means of a accomplishing this.  This approach can
also lower program costs (compared to using classified staff time or outside
consultants) and can personalize programs in ways students are more inclined to
participate in.  Activities could consist of increasing guest lectures and class tours
of local recycling systems.  CU Recycling could also work with academic
departments and individual faculty to help develop coursework, independent
studies, and internships.  There are several off campus funding sources to help
develop more direct levels of service.

Challenges

• Current space constraints are preventing growth of the program. A larger facility
would allow new materials to be collected, better space for class tours and
training, and vital support for Facilities Management’s collection operation. For
more details, see Appendix A.

• Just because recycling is less expensive than trash disposal doesn’t mean
recycling is fully funded.  Successful programs around the country have
reallocated costs to reward recycling and, where subsidy is needed, have sought
creative means to raise capital and operating funds.  A partial list, relevant to CU,
is included here for discussion and planning.

o Advocacy for Adequate Facilities Budgets:
Facilities Management’s budget for recycling was greater in 1996 than it
is currently.  The cuts FM took over the past three years should be
restored.  Students can be especially effective in this type of campaign.
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CU Recycling’s successful “Custodial Appreciation Drive” could be
revived to focus on full funding for the key partner in the Partnership.

o Athletics:
The Athletic Department is committed to funding the relocation of the
recycling facility.  It might be advantageous to Athletics to fund this move
sooner rather than later.  Athletics could use the area for surface parking
and storage, avoid inflation of future construction costs, and gain stature
among the community.

o Corporate Sponsorship:
Dell and Apple, Sodexho and Aramark, Coke and Pepsi, are just a few
examples of extreme competition for 18-24 year old consumers.  Some of
these companies have already expressed interest in supporting CU
Recycling- in part for the positive publicity they could garner.  The
Environmental Center has just begun to tap corporate sponsorship with a
nationally-promoted $10,000 award from Dell this year.

o Cost Recovery:
Companies who do business with CU are increasingly responsive to waste
reduction and recycling, especially if a competitive bidding process is
used.  CU’s Purchasing department first worked to improve vendor’s
support for recycling in 1995.  Other schools are using this model to share
responsibility with vendors who import packaging waste to campus (i.e.
concessions, food service, soft drinks, computers).  Assistance from these
vendors is increasing at CU and in the U.S. and ranges from minimal
packaging to financial support.

o Grants:
CU Recycling has become a proficient fundraiser.  Almost a quarter
million dollars for recycling and composting has been raised from off
campus sources since 2000.  There are reasons to believe this trend will
continue, though with more emphasis being placed on matching funds by
funding agencies, our proposals to the EPA, NSF, OEMC, and Boulder
County, will need to coordinated with other funding sources in order to
succeed.

o The City Trash Tax:
All private trash companies hauling roll-offs from CU (Western, BFI,
Waste Management, and others) collect and remit to the City, about
$7,000 annually.  Those funds could be returned to fund program
development, especially campus construction/demolition diversion since
most of the funds remitted are from construction roll-offs.

o Cost-Avoidance Accrual:
“Pay-as-you-throw” (variable rate billing) is ready for institutions like CU
after proving itself municipally as the single most effective financial
incentive to recycling (Loveland, Colorado for instance, has sustained a 60
percent diversion for over ten years).  Other schools are using cost savings
to expand recycling; CU should consider this also.

o Surcharges:
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Surcharges for recycling are common but add additional costs and are
rarely sunsetted.  CU’s ‘pad replacement fee’ however might be a viable,
non-regressive mechanism to fund solid waste.

o Indirect Cost Recovery (ICR):
Aside from (a diminished) Facilities Management budget, there is no
institutional funding for recycling at CU apart from student fees.  An
estimated 30 percent of peer institutions in the U.S. have made
commitments through their ICRs or other means to support waste
reduction and recycling; CU is overdue.

o Student Fee Subsidy:
Because the majority of CU students feel recycling is the right thing to do,
student fees have continued to subsidize recycling on campus.  Although
revenues from the sale of materials are returned to UCSU, they have never
offset more than 60% of total costs of UCSU’s involvement.

o UCSU Capital Fund:
In 2000, UCSU Legislative Council passed a four-year capital funding
program.  Over $180,000 in equipment has been purchased, largely for
containers, location improvements, and vehicles.  UCSU’s Strategic
Operating Reserve (SOR) should not be considered a source for
continuing these types of capital assistance to the Partnership.

o Sustainable CU:
This is a recent student referenda that funds campus-wide sustainability
projects. Return on investment (ROI) is an important criteria for this fund.
The potential for funding then will likely be limited to proposals with
matches from the Administration or off campus sources.  A short list of
requests for consideration include in-vessel composting, biodiesel
processing, or collaboration with Athletics to relocate the IPF.

Links to Other Blueprint Chapters

Climate: Landfills rank as the second largest source of greenhouse gas emissions in the
US (after fossil fuel consumptions).  Landfills are the leading source of methane into the
atmosphere, which is a virulent contributor to global warming.  Carbon sequestration and
net reductions in process emissions are other ways recycling helps stabilize climate
change.  Nationwide, the EPA estimates that when a life-cycle approach is taken
(including extraction, distribution, and manufacturing new products for example), waste
reduction and recycling is reducing global greenhouse gas emissions by over 30 million
metric tons of carbon equivalent (MMTCE) and saving over 62 trillion BTUs in energy
annually- much greater than originally estimated.  How can the Climate protection
initiatives at CU re-integrate recycling in ways that helped win the EPA’s Climate
Protection Award?  Are there other awards?  Will recycling be included with other
climate initiatives?
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Literacy: Higher education is making important contributions to the recycling industry.
Applied research, interns, and entry level professionals from college are advancing
recycling domestically and abroad.  An important demographic pattern should be
considered in this, perhaps the most important section of the Blueprint.  The third grade
student in 1990 is entering CU this year.  Considering the emphasis the Nation placed on
recycling through the 1990’s, what effect has K-12 recycling education had on incoming
students?  What are their current attitudes and practices?  Are they interested in
continuing their environmental commitment after graduation?  What skill sets do they
possess?  And is CU teaching the skills and competencies sought by private sector,
government, and NGOs?  What are the requisites for entry-level positions in
environmental fields?  What Action Steps can be shared among committees to assure
students have their interests met at CU and beyond?

Water: Composting is an excellent method for water conservation and better turf
management.  It is also one of the best examples of CU’s closed-loop approach to
advanced recycling and ‘zero waste’.  Finished compost should be used in CU’s grounds
operations to the fullest extent possible.

Transportation: Recycling requires several vehicles to collect and transport materials
from the campus.  Preserving vehicle access while reducing emissions are two objectives
for the Transportation Chapter to consider.  Additionally, recycling automotive wastes by
the Transportation Center, using alternative fuels, and installing recycling containers at
bus stops could be addressed.

Purchasing: The Blueprint for a Green Campus laid out a goal to “green the campus’
consumption habits”.  Perhaps more than other environmental activities, recycling’s
success is wholly dependent on using secondary materials in new products; there is no
‘cycle’ in recycling until the ‘loop’ is closed.  Environmentally preferable purchasing is
absolutely essential for recycling.

More directly, CU should try to limit the amount of low-value, non-recyclable waste
imported to campus through its purchases.  In addition, it is reasonable to expect vendors
to contribute financially to the recovery of their waste products.  Precedent has been set
for cost recovery in both the soft drink contract and Athletic Department’s concessions
contract.
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Appendix A: Details on New Recycling Facility

The availability and usefulness of the Intermediate Processing Facility, opened in
October 1992, has been a significant part of the recycling program’s success. While the
primary function of the IPF was to sort recyclable materials for pick up in roll offs by
Eco Cycle, the IPF has also proven useful as a holding and staging area for infrequently
recycled materials such as phone books and print overruns, the location of a trash and
cardboard compactor, where confidential shredding occurs, and is in a location
convenient for the work-study students who provide the sorting service. 7

The IPF is a critical part of CU’s collection operation.  It is also the staging area for the
solid waste operation.  Centrally located on Main campus, the IPF enables less driving
and route time for the two front-loading trucks CU owns.  CU is fortunate to have
bundled its solid waste and recycling operations in one facility, unlike many campus
programs nationwide.  Numerous economies are being gained with this co-location and
can be expanded on.

Current space constraints are preventing growth of the program. A larger facility would
allow new materials to be collected, better space for class tours and training, and vital
support for Facilities Management’s collection operation.

RFAB has concluded that relocating the recycling facility to East campus, would result in
additional collection and transportation costs.  The cost to Facilities Management is
estimated at $39,000 annually.  UCSU would require an annual increase of at least
$41,000 annually to staff the facility should work-study jobs need to be replaced by
hourly or classified positions.

In March, 2002, Facilities Planning presented its report which identified viable spaces on
Main and East campus. 8  This report should be reintroduced to the Boulder Campus
Planning Commission (BCPC) for next steps to securing space for a new facility.

                                                  
7 Business Plan Review of Recycling Activities.  March, 2003, Stuart M. Takeuchi
8 Review of Possible Sites for Relocation of Recycling Facility,  Facilities Planning 3/02
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Long-Term Vision

CU will institute an environmentally responsible purchasing (ERP)
program that stimulates the purchase of cost-competitive products and
services. Purchases in an institutionalized ERP program would have a
reduced effect on human and environmental health compared to
competing products or services that serve the same purpose. ERP
principals take a number of factors into account when evaluating
products, including raw materials acquisition, production,
manufacturing, packaging, distribution, reuse options, operation,
maintenance, and disposal of product or service.

Individual Goals

1. Educate the campus community about Environmentally Responsible Purchasing (ERP)
programs and policies.

2. Train the campus purchasers to apply an environmentally-responsible purchasing
framework in purchasing requests and decisions.

3. Recommend and implement standards for top ERP opportunities with the Campus
Environmental Council ERP taskforce.

4. Incorporate sustainable food options into UMC Food Services and Housing Dining
Services

Backgrounds, Needs and Trends

America’s universities spend nearly $200 billion on goods and services annually. With such
massive purchasing power, the nation’s universities can exert a tremendous amount of influence
on the markets for goods and services. As the flagship campus of the University of Colorado
system and the state’s largest university, CU-Boulder is in a unique position to use its millions of
dollars in annual purchases to set an example by supporting the “green purchasing” habits, rather
than inadvertently paying for harmful products and services.



Green purchasing is a concept that encourages the use of products that minimize adverse
environmental and health impacts while taking both the long- and short-term costs associated
with the full life cycle of the product into consideration. The life cycle includes extraction,
production, manufacturing, distribution, operation, maintenance, and disposal. Many “green”
products are competitively priced with their less environmentally-friendly counterparts, are of
comparable quality, and have one or more of the following attributes:

• high post-consumer content
• low embodied energy
• recyclable within CU’s existing operation
• non-toxic
• energy efficient
• durable and/or repairable
• produced in an environmentally-sustainable manner

In an effort to help institutions incorporate green purchasing into their daily practices, the
Environmental Protection Agency issued five guiding principals of environmentally responsible
purchasing. These principals serve as an easy-to-follow baseline for virtually any type of
purchasing on any scale:

• Include environmental considerations as part of the normal purchasing process.
• Emphasize pollution prevention early in the purchasing process.
• Examine multiple environmental attributes throughout a product’s or service’s life cycle.
• Compare relevant environmental impacts when selecting products and services.
• Collect and base purchasing decisions on accurate and meaningful information about

environmental performance.

On the CU-Boulder campus, there are a number of targeted areas where ERP would prove to be
an effective tool in reducing the university’s overall environmental footprint. These targeted
areas fall into two subcategories: products and services.

Products applicable to ERP standards:

• Building construction and maintenance
• Electricity
• Furniture
• Landscaping
• Pest management
• Vehicle fleets
• Cafeteria supplies



• Office supplies
• Cleaning products
• Paint
• Computers
• Printing
• Copiers
• Copy paper products
• Custodial paper products

Contracted services applicable to ERP standards:
• Soft drink vending

• Automotive waste disposal

• Campus mailing list purchases

• Food service supplies

• Construction and remodeling

• Concessions

Numerous examples of environmentally responsible purchasing exist around the country. An
EPA survey of 90 colleges and universities in 1992, found 44 percent had active procurement
programs for recycled products. California's system of higher education for instance, purchases
over $5.9 million in recycled products annually.

Middlebury College in Vermont has established a program that includes ERP practices while
fostering local economic growth by using locally-grown, sustainably-harvested wood in new
buildings and furniture—much of the wood comes from the college’s own forests.

Occidental College in California initiated a comprehensive food-purchasing program. Virtually
all the produce options at all dining facilities across campus are local and organic. Additionally,
many university events, including all administrative functions are catered with all-organic
produce. Meanwhile, Yale supports one fully local, organic dining hall on their campus.

Bates College, Ball State University, The University of Massachusetts-Amherst, and the
University of Vermont are a few examples of universities that use recycled paper in campus
operations. Several of these intuitions also take chlorine use and post-consumer content into
account when soliciting bids from paper providers. Here in Colorado, when CU was required to
comply with state legislation mandating recycled paper use, we boosted purchasing to the highest
levels in the state. Over 60 percent of CU's total annual paper purchases contained recycled fiber.
In 1997 however, HB 1140 expired and state agencies like CU were no longer required to buy
recycled or report their annual purchases. As a result, there has been a decline in the recycled
paper purchased by CU.  The campus printing initiative’s use of recycled paper has reversed that
trend.



There are a number of national and international initiatives advancing ERP.  Most
notably:

• The 2000 EPA Environmentally Preferable Purchasing Program publication on
“State and Local Government Pioneers: How State and Local Governments are
Implementing EPP Practices” is an excellent directory of best institutional
practices and strategies.

• The Commission for Environmental Cooperation’s “Environmental Purchasing
Policies 101” compiles policies and programs in existence and documents
effective components.

• The North American Green Purchasing Initiative’s Eco-S.A.T. is a green
purchasing self-assessment tool designed to evaluate organization’s ERP
initiatives and identify opportunities for improvement.

• Product certification programs, such as GreenSeal, Forest Stewardship Council,
Marine Stewardship Council, are prevalent and reliable. www.eco-labels.org is a
good source to verify environmental labels.

Another area of activity by America’s universities is in food services. The University of
Colorado has a great opportunity with our food services using and purchasing sustainable
foods to improve health, reduce environmental impacts, and to educate students. The
EPA says that agriculture is responsible for 70% of the pollution to the country's rivers
and streams caused by chemicals, erosion, and animal waste runoff. Organic farming may
be one of the last ways to keep both ecosystems and rural communities healthy and alive.

Sustainable Foods are defined as locally produced, organic grown and/or purchased from
fair trade markets. Sustainable food is when food is grown and produced using the most
efficient and environmentally sound practices possible to reduce pollution, erosion,
emissions, and the use of harmful chemicals.  See the attached sustainable food primer
for more information.

The 2004 Whole Foods Market® Organic Foods Trend Tracker survey found more than a
quarter of Americans (27 percent) are eating more organic products than they did one
year ago. Reasons cited for buying organic foods were they are better for the environment
(58 percent), better for their health (54 percent), and better for supporting small and local
farmers (57 percent). In addition, 32 percent believe organic products taste better, while
42 percent believe organic foods are of better quality.

As national trends continue to favor sustainable, organic and locally-produced foods, it is
only natural that colleges and universities—CU included—begin to evaluate the
practicality of bringing such options onto campus. By instating a purchasing program that
favors local and organic produce, CU can help buttress the local economy, while ensuring
that we are responsible for as little pollution from pesticides and fertilizers as possible.
Perhaps more importantly, as more Americans change their eating habits, incorporating
organic and local food options into campus food service keeps money spent on food by
faculty, staff and students on campus. Not only does providing sustainable food on



campus make environmental and social sense, but it can be a wise fiscal choice as well.
To fill this need, Piazanos Grab-n-Go dining service in the Cheyenne Arapahoe resident
hall, featuring 100% natural products and organic products with many vegetarian and
vegan options, opened in Spring 2006. This is a step in the right direction for CU’s
purchasing habits.

Current Programs and Accomplishments

ERP Taskforce

A subcommittee on environmentally responsible purchasing was re-established in 2004
as part of Campus Environmental Council. The mission of the ERP subcommittee is to
identify top green purchasing opportunities and help implement green purchasing
strategies.  Those product categories are as follow:

• Building maintenance & construction

• Furniture

• Copy paper

• Computers & electronics

• Office supplies

• Custodial paper products

• Cleaning products

• Food service products

• Concessions & vending

Each category will be assessed by the ERP taskforce on the basis of contact timing and
campus need.  Research into the first of these product categories is well underway and is
showing that any recommendations will help to reinforce current standard practices.

ERP Work by the CU Environmental Center

CU’s Green Products Guide is updated regularly, with easy access web link information.
The Green Products Guide is produced by the Environmental Center and can be found on
the Center’s website.

The Environmental Center sponsored an ERP vendor fair in 2005.  This was successful in
sharing currently available products and services available for institutional purchasers
and making links between consumers and industry representatives.

ERP Survey



The fall 2005 survey assessing what ERP products and services departments are currently
purchasing and where the gaps are was very successful.  Currently, most departments are
purchasing post-consumer recycled content custodial and fine paper products.
Departments are also regularly purchasing low VOC paint and cleaning supplies,
florescent light bulbs, carpet made with recycled content, energy saving features on
electronics and remanufactured toner cartridges.

The results of the survey are not comprehensive but provide a representative snapshot of
campus procurement activities.  The survey results help to reinforce the top ERP
opportunities.  The majority of departments are following ERP policies within their
individual purchasing without a formalized campus-wide policy.  With these trends, our
goal will be to implement the current ERP practices as a campus-wide initiative.  For a
look at the fall 2005 survey questionnaire visit http://ecenter.colorado.edu/survey/.

Additional ERP Programs and Departmental Accomplishments:

• Housing is using VOC free paint products, recycled furniture and recycled wood
doors



• Campus Printing Initiative uses 100% recycled paper, which has helped to drive
the cost down for all departments. The continuation of the pay-as-you-print
initiative has reduced copy paper waste

• Campus stationary is 25% post-consumer recycled content

• UMC Food Services offers a fair trade, organic coffee option

• The CU Bookstore offers a variety of recycled products

• UCSU and Housing have prohibited the posting of deep-dyed, "astrobright"
papers. This policy has greatly increased the recyclability of paper at CU

• UCSU has passed legislation requiring the use of recycled paper products by all
student fee-funded departments

• Facilities Management has conducted a thorough evaluation of all cleaning
products in use.  Cleaners are approved if they meet established criteria for
environmental and health issues

• The Environmental Center has started a sustainable foods campaign geared at
educating campus consumers about the impacts of food production and assisting
with research needs for dining units

Action Steps CU Can Take to Achieve Goals

The following action steps for ERP are geared toward campus-wide, institutional
implementation, which reinforce the individual departmental purchasing activities.
Educational efforts will also help to advance comprehensive efforts.

• Continue to research ERP programs of other universities and state agencies,
document viable case studies

• Educate the campus community

o Maintain an in-depth directory of products, services and campus
procedures in print and web-based versions of the Green Products Guide

o Continue to distribute the Green Products Guide to campus departments
o Educate the campus community via the Department Eco-Advocate

program, which will include monthly bulletins, and an office certification
program featuring a short ERP presentation/ training for faculty/ staff

o Produce and distribute product-specific information sheets with current
information on price, quality and availability for campus purchasers

o Hold regular ERP vendor fairs
o Student education opportunities can include consumer education

materials; discounts and incentives for purchasing green products, web
resources on commonly purchased products by students (i.e., computers,
paper, food, residential living supplies, etc.)



• Train the campus community to apply environmentally-responsible purchasing
techniques

o Include ERP information in employee and student orientation
o Inform vendors of the importance of environmentally preferable products

and the desire of the university to have more selection of these items
o Formulate an ERP checklist for departmental procurement agents to use

with standard procurement requisition processes (i.e., RFI, RFB,
Documented Quotes).  This checklist can be voluntarily used during a
pilot period and then evaluated for potential required use

o Conduct ERP purchasing trainings for A Card holders and other
departmental purchasing agents.  This could be in conjunction with the
utilization of the ERP checklist

• Target Specific Products

o Complete the process for making recommendations and establishing
procedures for standardizing the procurement of the 10 ERP “best
opportunity” categories

o Research potential usage and current usage of product, its environmental
impact, availability, industry trends, price comparison and quality

o Research which vendor contracts could be revised to include
environmentally responsible specifications

o Establishment in budget for a green products specialist in the Procurement
Service Center to focus on screening contracts and potential applications
for ERP

o Institutionalize an environmental metrics system, develop a list of
preferred environmental criteria

o Identify products that meet the criteria
o Encourage purchasing of products from the list
o Test products or use pilot programs to evaluate

• Institutionalize a standardized ERP program

o Research ERP programs of other universities and state agencies, document
viable case studies

o Inform campus suppliers of environmental improvements needed through
a request for information (RFI) document.

o Identify applications for ERP with Procurement Service Center
o Apply ERP to contract and RFP language
o Gather administrative support
o Educate community
o Adopt reporting requirements and conduct procurement surveys, which

allow the campus to track progress and identify areas for improvement for
specific product categories

o Establish measurable goals of program



o Assign responsibilities for upholding program
o Continue outreach to purchasers, vendors and other campus groups

• Incorporate sustainable food options (i.e., local, seasonal, organic, fair trade) into
UMC Food Services and Housing Dining Services

o Identify, prioritize and pilot key products (i.e., bananas, coffee, lettuce/
spinach, meat, dairy) based on cost-competitiveness, environmental
impact and availability

o Target a percentage of all campus food to meet sustainable options
o Investigate availability of sustainable food products in existing food

service contracts and suppliers
o Hold a Harvest Celebration event on campus with organic, locally grown

foods at beginning of Fall semester
o Research “Farm to Fork” programs at other schools.  Put together a

feasibility study of a “Farm to Fork” program for CU-Boulder
o Expand and collaborate with the organic, permaculture garden on campus

Metrics and Assessment

Metrics Measurement Methods
Educate Campus Community Green Product Guides and ERP checklist

distributed to A-Card holders and purchase
requisioners

Continue annual survey by product
category for assessment of departmental
purchasing habits

Train purchasers Utilization of ERP checklist with purchase
requisitions, Hold training sessions;

Institutionalize ERP practices Documented increase in volume of ERP
products purchased; ERP products
available through traditional procurement
avenues for comparable price; majority of
products purchased should conform to ERP
standards where applicable

Incorporate sustainable foods Annual increases in volume of organic and
local products purchased



Further Planning and Research Needs

• Research commonly purchased products and services.

• Research which vendor contracts could be revised to include environmentally
responsible specifications.

• Research price, quality and availability of environmentally preferable alternatives.

• Create a policy directive, which recommends and/or requires the purchase of ERP
products and services.

• Survey the levels to which existing campus suppliers offer products and services
with ERP features.

• If an ERP checklist is utilized prior to purchase voluntarily by department
purchasers and is successful, what steps would be taken to require purchasers to
utilize this tool?

• Research most effective means of introducing “green training” for staff, students,
procurement officials and students.

Challenges

• While replacing some purchasing habits with environmentally responsible choices
is often cost-competitive (or even money-saving), other shifts in purchasing may
incur additional costs.  Is it possible to apply savings in one arena to increased
expenses in another?

• Another hurdle is overcoming old “norms” regarding a number of products used.
For example: the effectiveness of non-toxic cleaning agents or the quality and
durability of recycled paper.

• Educating and mobilizing the campus community to systematically change many
purchasing habits will require a great deal of organization and outreach.

• The University will need to work closely with outside service entities to ensure
the services they provide are in line with our ERP policies (such as making sure
vending machines are energy efficient and dispense recyclable packaging). These
outside contractors may not be highly receptive to ERP ideals.

• Purchasing procedures such as the Acquisition Card have decentralized
purchasing. This shift has caused difficulty in the institution of campus-wide
procurement policies for environmentally responsible products and services.
However, it has created an enormous level of convenience for campus purchasers.

• Food challenges include:

o For sustainable food products that would result in a price increase, what
level of increase is acceptable if any?  The 2003 student survey shows a



willingness to pay for organic options.  In Housing, there are set meal
equivalencies; prices would need to stay in line with established Housing
ME’s

o The academic year does not coincide with the regional growing season
creating difficulty with reliance on consistent local suppliers

o The cost of organics can be higher, especially given an apparent lack of
competition amongst distributors

Social Impacts

Environmentally responsible purchasing reduces waste, energy needs and provides for a
healthier campus. Cleaners, in particular, cause direct health effects on students, faculty
and staff due to their hazardous toxicity levels.  Many departments on campus have been
switching to low or no volatile organic compounds (VOCs) and natural cleaning
products, which are better for the environment and reduce social health risks.  The ERP
taskforce currently is working with Facilities Management to test the effectiveness of
green cleaning products against current product used, noticing the trend that many
departments are switching to green products.  Those departments include, but are not
limited to: Housing and Dining Services, Facilities Management, the UMC and many
UCSU cost centers.

Links to Other Blueprint Topics

Climate: All purchases that use electricity—from light bulbs to computers—have the
potential to reduce energy use. Green building will work to integrate sustainably-
harvested lumber, non-toxic materials and other green products into new projects and
remodels. The university can utilize electric vehicles and alternative fuels to reduce
pollution, while ensuring that routine maintenance of these vehicles doesn’t produce
unnecessary amounts of chemical waste.

Literacy: Increasing environmental literacy will raise awareness and interest in utilizing
green products and services whenever possible.  Many of the concerted activities in
literacy apply to consumer education efforts.

Healthy Campus: The impacts of green purchasing go hand-in-hand with maintaining a
healthy campus. Using non-toxic cleaners and paints, applying techniques of integrated
pest management and maintaining healthy indoor air quality all relate back to purchasing
habits.

Water: By purchasing low-flow faucets, toilets and appliances the university can
dramatically cut water usage. Retrofitting laboratories with more efficient water systems
will save millions of gallons annually. Additionally, purchasing state-of-the art software
and watering devices will lessen demand.  Implementing xericscaping methods will
further reduce the water requirements of campus grounds.



Waste and Recycling: Obviously, ERP favors products that are easily recyclable over
those that are not. Additionally, green products typically come in green packaging,
decreasing waste and further increasing recycling potential. Another goal of ERP is to
acquire products with a longer useable life, thus decreasing total garbage output.
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Institutional Incentives

   The programs and policies offered in the preceding chapters if implemented
comprehensively across campus would deliver the cost savings and social benefits
consistent with sustainability’s promise. Yet given sustainability’s infancy as a unifying
doctrine, few organizations are structured appropriately for seamless implementation of
these evolving policies and programs. CU-Boulder is no exception.

   Other universities have followed various approaches to implementing sustainability. At
Arizona State University, for example, a Special Advisor to the President works to both
integrate internal systems that enhance campus sustainability and to increase external
partnerships that advance the university’s position as a sustainability leader.

   Harvard University’s Green Campus Initiative works throughout the organization to
increase the sustainability performance of campus infrastructure by systems and
behavioral enhancements. Harvard has also eliminated disincentives that discouraged
conservation by returning savings—or adding cost increases—to unit budgets responsible
for their accrual. Harvard enabled cost savings through a revolving loan fund for
sustainability projects that has saved the University $889,000 per year with an average
project ROI of 27.9% in two years.

   The business world has also increasingly integrated sustainability principles and
practices into core business values.  Proctor & Gamble, 3M Corporation, and Intel are
among hundreds of recognized sustainability leaders so rated by the Dow Jones
Sustainability Index. Launched in 1999, Dow Jones foresaw the profitable trend toward
corporate sustainability—and its sustainability index and outpaced Dow Jones global
indexes in the years since inception.

   Like universities, businesses are transitioning their internal organizational structures in
a variety of ways to meet the sustainability challenge.  Among these models, each
invariably seeks a common outcome: an organizational culture that embraces and
visualizes sustainability and thus improves the bottom line and profitability. In that
capacity, CU-Boulder is ahead of similar organizations given the commitment to
sustainability values and realized costs savings is well evidenced by decades of student,
faculty and staff achievement.

   Given that a significant culture of sustainability already exists at CU-Boulder, the
Blueprint’s vision for shifting organizational systems to fully embrace sustainability aims
at structural, policy-setting and mechanistic changes that “identify and promote incentives
to overcome institutional and structural barriers to the implementation of economically
and environmentally beneficial decision-making and action.”



Economic Signals That Support Sustainability

   One of the questions facing CU-Boulder as it attempts to transition toward greater
sustainability is whether the way we make financial decisions actually supports
sustainable decision making, by individuals, departments, and the campus.  There are
several aspects to this issue:

1) Does the “internal marketplace” of the campus send the right signal to
individual or departmental decision makers?

   In many cases, users do not pay the full costs of activities with substantial impacts;
instead these costs are “socialized,” paid for by the campus general fund, or spread across
all users. This subsidy encourages greater consumption. While this is a problem
throughout society, it is also reflected in the campus market. However, there has been
some significant progress since the original 2000 Blueprint.

   For example, the original Blueprint found that “Printing is “free” in public computer
labs (or rather, the costs are spread across all users in the form of a flat computing fee).
Consequently, there is no incentive for individual users to conserve paper. For some
perspective, compare this to copying--this is analogous to having free copiers all over
campus. It would be quite feasible to charge a user’s account for each page that is printed
from public computer labs. This user fee could be entirely revenue neutral.”

   Since that time, the campus began the Campus Printing Initiative, converting public
computer labs to a new “pay as you go” system. Under the new system, individual users
must pay additional pages printed above their free allotment given each semester. Under
the old system, paper use in these labs was increasing nearly 20% annually, but in the
first year after the conversion paper use fell by 50%.

   The original Blueprint found that “parking is under priced,” pointing out that this leads
to a larger number of people choosing to drive to campus thus creating associated traffic,
land use, air emissions, safety, and related impacts. Since then, the campus has seen a
gradual increase in the cost of parking permits, and the cost of the faculty/staff EcoPass
program has been gradually built into parking permit rates. However, parking permits (on
the order of $35/month) are still well below the marginal cost of adding a new parking
space on campus (on the order of $200/month). According to the draft transportation
micro-master plan of Parking and Transportation Services, adding parking to campus
would require a structure costing approximately $20,000 per space. Another step
supporting full cost pricing is to segregate parking fine revenues and require that the
revenue from parking permits and meters fully cover the cost of the system. This is the
approach taken by the University of California and California State College systems, per
the California state law. These schools boast high mode-shares of alternatives such as
bicycling and busing, which are largely made possible by said fine revenues.



   Another approach is larger financial incentives for individuals who reduce their vehicle
use. For example, Cornell University reduces the cost of parking permits for carpoolers,
and even pays a monthly bonus to staff members if four people share a carpool. Stanford
University pays a monthly benefit to employees who choose to not purchase a parking
permit – because it is far cheaper to pay employees not to park than it is to expand the
parking supply. CU-Boulder is now implementing a pilot carpool incentive program at
parking lots being affected by construction. Lots that lost capacity due to construction
have reserved carpool spaces near building entrances, which become open to single-
occupant users after 10:00 am.

   Building energy use is another area where there is a mismatch between what users pay
and the actual costs. For many campus departments, energy costs are fully paid by the
general fund. While the Facilities Management department has been very active in energy
efficiency efforts, no financial incentive exists for departments or individuals to reduce
energy costs.  Auxiliary departments do pay their own energy costs, which has lead a
number of them (such as the Recreation Center and the Housing Department) to take
aggressive steps to reduce energy use. Energy conservation is a particularly difficult issue
for research buildings, which often have very inefficient, high demand equipment.

2) How can life cycle costing aid budgeting?

   One of the challenges facing the campus is how to make appropriate choices when
making significant capital investments in buildings, grounds, and equipment. In many
cases, a higher initial investment in energy efficiency, water efficiency, or green design
can lead to lower operating costs, such that the total cost to the university over the
lifetime of the investment is lower. However, the university often chooses the lower
initial investment, rather than the lower life cycle cost. This reflects several factors.

   One such factor is the mismatch between the source of funds used to pay for capital and
the source of funds for operating costs. Typically, for a new building, a department or
school will capitalize costs with a combination of public funds and money raised from
private donors. The operating costs, however, will come from general fund dollars
allocated to Facilities Management. This means that there is no incentive for the project
sponsor to spend money up front to lower operating costs.

   There are several ways this lack of accountability could be addressed. One would be to
set a policy requiring decisions to be made on the basis of minimum life cycle costs.
Another would be to shift the costs of operating the facility to the departments that are
using it; this would assure that the sponsoring department is more cost-accountable and
so have more interest in lowering ongoing operating costs.

   Another approach that has shown great return on investment is the use of a revolving
loan fund for sustainability improvements, either for existing or new facilities. This could
give access to capital for projects which meet some financial criterion, whether that is
some simple payback, positive net present value, or other. Harvard University’s revolving
loan program has returned a very high savings rate for participating campus units.



3)     How to “capture savings” to increase additional cost savings

   Another issue is how to “capture” savings to allow some portion to be reinvested in
additional sustainability projects. A recent report documented that the CU-Boulder
campus is avoiding several million dollars per year in net costs, due to the range of
sustainability programs that have been implemented. But what happens to these savings?
In the current system, if a department reduces its operating costs, the effect is usually that
its budget will be cut due to the reduced need. While there is certain logic to this, it has
two unfortunate effects. One is that it reduces the incentive for departments to find ways
to reduce costs. The other is that it makes it more difficult to fund sustainability
initiatives which may not have a strong financial payoff on their own.

   As an example, the 2002 Business Plan Review of Recycling demonstrated that the
Boulder campus is enjoying about $200,000 per year in net savings due to reduced solid
waste disposal costs. While the majority of these savings have not been made available
for investment in additional waste diversion efforts, they do create savings which go into
the campus’ general pool of funds to support the role and mission of the university, such
as faculty salaries.

  A few solutions for increasing savings are:

• Allow the sponsoring department to retain some portion of savings

• Require that some percentage of savings be reinvested in additional sustainability
projects (for example, savings from energy efficiency improvements could be directed
into additional efficiency improvements)

• Allow programs or projects to be considered in the aggregate, with a requirement that
the total meet some financial criterion, rather than requiring that each individual
program or project meet the criterion. This would allow investments with quick
paybacks to generate savings which could help pay for programs with much longer
paybacks. A common approach, for example, would couple high payback energy
efficiency investments with longer payback renewable energy projects.

Organizational Structures That Improve Stability

   The original Blueprint identified the need for higher-level integration of sustainability
into campus decision as follows:

“There is no high level, centralized support system for improving CU’s
environmental performance. Nor is there an entity on campus that exists to
review the environmental impact of campus policies, building projects or
programs, or to create new environmental policies. While there are many
individual entities that fill parts of this role, this does not provide comprehensive
review. Many changes get implemented with no consideration of environmental



impacts or discussion of alternatives…The creation of a campus environmental
council which could serve to advise the chancellor, with staff support, would be
an important step toward implementing the master plan and this blueprint.”

   Since then, two important committees have been formed – a campus environmental
council (CEC), and a campus resource conservation committee (CRCC). The chancellor
also signed a campus environmental policy in 2004. The CRCC has a focus on energy
and water efficiency, and has been active and in developing and implementing a strategic
approach to reduce energy and water demand. The CEC has focused primarily on
collecting and organizing information on campus environmental issues and formulating
the campus Environmental Management System. We believe that there is further need to
effectively use the CEC to integrate sustainability into campus decision making and set
strategic policy.

   The Campus Environmental Council can be made more effective by:

• Defining CEC role more explicitly as including focus on sustainability

• Establish process for referral and comment from CEC on major decisions, which may
have environmental implications

• Assess structure and function of other existing or potential campus environmental
committees.  Consider relationship and reporting structure to Environmental Council
(i.e., purchasing taskforce, Recycling Financial Advisory Board, Integrated Pest
Management program, green building taskforce, utility rates commission, Campus
Resource Conservation Committee, Hazardous Materials Advisory Board, Boulder
Campus Planning Commission)

   Another area for further consideration is whether there is a need for a campus
sustainability office, officer, formal partnership or program. In some ways, this role is
being filled in a decentralized fashion, with positions such as the campus energy officer,
environmental center director, and transportation modes coordinator and with various
operational departments including EH&S, PTS, Facilities Management, and
Environmental Center all fulfilling pieces of this role. But the question remains whether
this work could be more effectively accomplished, and integrated into the decision
making processes of the university, if there were higher level sustainability coordination
at the campus and/or system level.

   System-wide decision-making is also an issue. Given the financial and environmental
savings associated with many of the programs that have been implemented at UCB, it
would make sense to at least evaluate the potential for similar programs at all four
campuses. And, some issues such as environmentally preferable purchasing would clearly
be better addressed at the system level.



Metrics To Improve Campus Sustainability Programs

   The quantitative assessment of campus performance has significantly advanced recently
through the Environmental Management System. Yet while the EMS sets baseline
measurements it does not offer desired targets. The EMS has shown its value in campus
environmental management; however, a more robust approach to campus sustainability
requires a broader based metric.

   To boost CU-Boulder’s integration of sustainability into all facets of campus life, a
diverse campus coalition should be formed to research and identify pragmatic and
measurable goals for environmental, educational, fiscal, and social initiatives. This
sustainability reporting initiative approach has become an accepted element of
organizational sustainability in business, government, and higher education. It bears fruit
in several ways.

   First, the practice of sustainability reporting offers a consensus building opportunity for
campus stakeholders to identify metrics and contemplate goals. The consensus building
process itself stimulates individuals to buy in to shared outcomes and innovate creative
solutions to structural barriers.

   Second, once adopted, sustainability metrics allow for broader fiscal interpretation of
return on investment. This provides fiscal managers with increased defensibility of
initiatives with perhaps weaker bottom lines but quantifiable “soft” paybacks in other
agreed upon sustainability parameters.

   Likewise, for a complex organization such as CU, sustainability metrics can help
promote a shared sense of mission across the many disparate campus organizations,
groups, and individuals. Providing highly visible and frequent feedback of key
sustainability indicators serves to keep interest and participation keen. And sustainability
metrics provide longitudinal stability toward long term objectives that survive inevitable
shifts in campus leadership.

   Accordingly, campus leadership should empanel and support a sustainability reporting
task force from an array of campus interests and charge them with:

• Researching and evolving a sustainability reporting format such as the Global
Reporting Initiative or similar framework that is appropriate and applicable to higher
education

• Determining specific parameters’ relevance for measuring progress towards
sustainability goals as envisioned in the Blueprint as well as those performance
metrics set by the Environmental Management System.

• Gathering data for those parameters found to materially reflect the organization’s
progress towards the Blueprint sustainability goals



• Soliciting comment and guidance from all interested campus stakeholders regarding
additional goals, determine their appropriate metrics, and acquire those data

• Publishing a report and setting into place a reporting system for five year updates and
reviews.

   The axiom “what gets measured, gets managed” informs a sustainability report’s value
as a campus management tool. In short, we can’t deliver sustainability unless we can
measure it. This is not to say that measurement alone will make sustainability materialize.
However, a sustainability reporting initiative induces a “say it, do it, prove it” approach
to institutionalizing sustainability and is therefore a crucial step toward the successful
implementation of this Blueprint.

Systems Thinking And Change

   Achieving a sustainable campus will require concerted effort at every level, from the
highest levels of administrative policy making to the day to day actions of individual
students, faculty, and staff. This means that individuals and decision makers on campus
need to understand the implications of their choices – whether a student deciding to drive
to campus, a departmental secretary deciding what type of paper to buy, or a lab proctor
deciding what type of equipment to purchase.

   The university can facilitate this process by providing appropriate information to the
campus community. This requires integrating education on sustainability into processes
such as student and employee orientation, employee training programs, specialized
training for employees with particular roles (such as those who make departmental
purchases), and integrating sustainability education into the general curriculum.

   These efforts will help promote the necessary “systems thinking” that is counter to the
discrete silos of thought and operation that characterize a typical university academic and
research structure. Academia’s focus on reductionist understanding of increasingly
focused subject areas is anathema to a systems thinking model for a typical campus.
Hence, university staff and leadership must evolve and visibly model the overarching
strategic and tactical responses necessary to deploy sustainability systems that engage the
broader campus community. The university must signal its sincere commitment to
sustainability through its actions and statements. Adopting an overarching sustainability
policy is a key step, one that must be followed up by its consistent application.

   Of critical importance to the success of education and outreach vehicles is that they
reach the campus community both on the basis of facts and values. As the environmental
community has learned, facts alone will not carry the day. A shared set of common
values supportive of sustainability must be identified, understood, and accessed if
community buy in is to occur. Here again, that CU-Boulder is leagues ahead of most
organizations as a supportive culture is already well settled.



   The Blueprint aims to identify and develop more integrative pathways between
sustainability’s three spheres. As discussed in the introduction, this focus is aimed largely
at the better integration of social equity into decision making and action. This critical
piece of campus and community life has great potential to connect peoples’ values
together with moving and powerful bonds. The result is a common value language
informative of sustainability’s principles and practices that must be widely embraced by
the campus community.

   We believe CU-Boulder is uniquely inventoried with the values, skills, talent, and
desires to pioneer sustainability’s doctrine to the level of maturity, understanding, and
effectiveness so crucial for our civilization. The rewards of this leadership will return
substantial internal benefits and external recognition. Clearly, the coming decades will
bring dramatic changes to organizations worldwide. CU-Boulder’s implementation of
Blueprint 2006’s recommendations now will position the university as a global leader in
coming years. We can think of no better legacy for this great university.
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