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the organism that is UCSB. Like most students, we were unaware of the tremendous
amount of equipment and resources required to make the campus run. Nor did we
have any concept of the number of creative and dedicated people who work behind
the scenes to bring the campusto life. In many waysthe red work involved in
making a sustainable campus will rest on their shoulders, and will come from their
hearts. We are indebted to them for dl of their patient help with our research for this
project, and for the jobs they do everyday to make our education possible. It isto
them that we dedicate this report.
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This project provides aframework for increasing the sustainability of UCSB and the
UC system, and is composed of two core components. an environmental assessment
and apalicy framework. The environmenta assessment contains both an
environmental survey of campus operations and an analysis of the subsequent
findingsin sx core areas. building design, energy, waste management, air quaity and
trangportation, water management and landscape management. The results of this
assessment were then converted into a subjective grading scheme to identify the
progressiveness of each campus sector and to provide recommendations for
improvement. The find component of this report, the policy framework, contains a
draft policy statement on sustainability and afeasibility study for policy adoption.
The policy framework identifies both inditutiond and externd barriers to campus
sugtainability and provides a sense of the feagibility of the adoption and
implementation of such apolicy at UCSB. This framework is transferable to other
universties asamode for hands-on gpplication of sustainability principles. It is our
hope that thiswork will spur a dedicated commitment to sustainability by the UC
system and result in improved environmentd performance.



EXECUTIVE SUMMARY

I ntroduction

The design and congruction of Bren Hall may herdd anew era of sustainability for
the Univergity of Cdifornia, Santa Barbara and the UC system. This“green” building
incorporates the fundamenta principles of sustainability: waste minimization,
consarvation of the natural environment and minimization of resource consumption.
However, the Bren building represents only one building on a campus with many
buildings, in asystem of nine campuses. Thus, the greening of Bren Hall isimportant
and useful only if the lessons learned apply to the UCSB campus and the UC system
in generd. Two important questions arise: (1) What isthe overdl environmentd
performance of the campus? (2) How do we adhere to these principles of
sugtainability, whose definitions and metrics change over time? With these questions
in mind, Greening UCSB was commissioned as a graduate project for the Bren
School of Environmental Science and Management.

Bren Hall has opened awindow of opportunity for the University to address the issue
of campus sustainability. The University educates not only in the classroom, but so
through physical and socid interactions within and outside the campus community.
Therefore, the University is uniquely positioned to influence the behaviors and values
of individuas both on campus and in the surrounding community by demongtrating

its commitment to sustainability. UCSB islocated in the center of a diverse and
sensitive ecological areathat is surrounded by wetlands and coastdl bluffs and
impacted by the large number of people and the range of activities carried out on
campus. Thus, actions taken by the Univerdity can have important implications for the
surrounding habitat.

In addition to environmental benefits, campus greening efforts often result in
subgtantial cost savings, dthough in many cases, substantia capitd investments are
required. The principles of sustainability must become afocus of campus operations
and policy for the campus to redize concurrent environmenta and economic benefits.
Greening efforts will require changes in campus planning, operations, and practices.
Increased spending associated with these changes can be judtified in two ways:

Technology that is more efficient resultsin lower operating and

mai ntenance cods over time. When initid design and congtruction
costs are the primary congideration, inefficient design, materids or
equipment may be chosen to ensure that projects remain within
dlotted budgets. However, life cycle cost andysis vaidates investment
in more efficient options that conserve both financid and
environmental resources.



Universties have aresponghbility to promote socid wefare. The
mandate of auniversty isto invest in the future through research,
education and training. Efforts to increase sustainability complement
this mandate.

We structured this report to highlight the environmenta and economic impacts
associated with campus operations, and to identify targets and means for
improvement. This report conssts of two core components. a comprehensive
environmenta assessment and a policy framework.

Comprehensive Environmental Assessment

The environmenta assessment contains both an environmenta survey of campus
operations and an anays's of the subsequent findings. The survey is composed of a
series of questions and answers centered on the principles of sustainability that
characterize campus operationsin Six key areaes. Building Design, Energy Use, Waste
Management, Air Quality and Transportation, Water Management and L andscape
Management. The andyss evauates the environmenta performance of UCSB and
makes recommendations for improvement. The information obtained from the
assessment provides basdline data that can be used for future evauations and serves
asthe judtification for potentid changesin policy and operations. The indicators of
sugtainability that surface in this assessment are consistent with previous research
done on campus sugtainability.

These indicators surfaced from our environmental assessment and were put into a
‘test’ format. This ‘test’ used abinary grading scheme (yes or no), o that if the
indicator was present on campus, it recelved apoint, and if it was not present it did
not receive a point. The percentage of indicators present on campus correlated to a
grade, which was then assigned to each key area of campus operations. We designed
thisindicator framework for determining the level of sustainability on a college
campus to be flexible and adjustable for changing prioritiesin evauating
environmenta respongbility. In addition, this framework is transferable to other
inditutions. It isimportant to recognize that our evauative indicators used in this
report are oriented towards determining a measure of proactive efforts to embrace
sugtainability that are currently underway on campus. The absence of these efforts
does not that mean that the campusis a poor environmental performer; rather, it
suggests that the campusis not especidly progressive in incorporating the principles
of sugtainability into operations.

Policy Framework

The policy framework contains a draft policy statement on sustainability and a
feaghility study for policy adoption. The draft policy statement identifies overarching
gods of campus sustainability, identifies corrective actions the University could
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undertake to improve the “trouble areas’ identified by the environmenta assessment,
and serves to generate discussion of such issues a dl levels of the University. The
feadbility sudy contains a brief analysis of ingtitutiona and externd barriersto
campus sugtainability and provides potentia strategies for overcoming these barriers.
Thisframework is transferable to other universities asamode for hands-on
aoplication of sustainahility principles.

Campus Assessment Results

The campus has noted an increase in resource use in al campus sectors over the past
decade. The mgor quantitative and quditative findings from our environmental

survey are listed below by campus sector. The figure below describes quantitative
findings. A quditative analyss of the assessment follows.

© ~128tons
hazardous waste
generated annualy

~5500 tons of solid
waste generated annuall
40% of solid waste
recycled annually

Annua solid waste
disposa costs = $675K

133,600 vehicle miles
traveled daily

~5300 gallons of gasoline
consumed daily

~106,000 Ibs. of carbon
dioxide emitted daily
from transportation

* 62% of hazardous
waste is landfilled
annualy

- < 50% of the paper
products purchased
and sold have recycled
content

- Natural areas occupy
10% of the total campus

* Environmental
purchasing policy for
furniture

- IPM policy developed
in 1994 resulted in
decreased pesticide

use

© 80 million kWh of
electricity consumed
annually

© 2.8 million thermsof

© Tota
campus
covers3M ft*

204,351,356 gallons of
water consumed

natural gas consumed annually

annualy © 6 new Reclaimed water =
* Annual electricity costs = buildings on 2505 of total water

$5M line by 2006 usage

*Annual natural gas costs =
>$600K

~400,000 gallons of
wastewater generated
daily

Environmental survey results. Quantitative summary of campus environmental
performance
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Building Design

Since the establishment of the Bren project, the Office of Design and Congtruction
has added a statement to al “requests for qudifications’ from architects expressng
the campus s commitment to sustainability. Severd upcoming new building projects,
including the new engineering and life sciences buildings, will incorporate green
building features. However, demand for green features in these projects has come
from the future occupants, no current policies mandate green building practices. A
campus wide commitment to sustainability is required to ensure that greening efforts
will continue in a cog-€effective manner on dl future campus projects.

Energy

The campus Energy Team has been working to reduce energy demand and to
maximize the efficiency of campus systems. However, more could be done to limit
the overdl environmental impact of the campus from energy use by continuing
investment in system upgrades, increasing investment in on-site co-generation
through dternative sources (solar, wind and fue cdls), providing training to saff on
the proper use of efficiency equipment, and increasing user awareness on ways to
limit energy demand. Energy Team daff can dso increase ther involvement in the
building design process to ensure that energy efficiency isincorporated into dl new
campus structures. In order for full energy savings to be redized, invesment in
energy projects must be prioritized.

Waste Management

Solid Waste and Recycling

UCSB has focused intensively on recyding efforts, with only aminima effort
directed towards source reduction. The University could work to dleviate the
environmenta and financia costs associated with solid waste disposal by:
maximizing paper reuse, establishing aforma budget for the recycling program,
increasing the use of recycled paper on campus, and undertaking a massive source
reduction campaign. In addition, substantial source reduction could dlow the
Universty to reclaim a significant share of its $675,000 annua codts for solid waste

disposd.
Hazardous Waste

The University has implemented a hazardous waste reduction program, athough a
vitad component of this program, the Chemica Exchange Program (CEP), has been
stymied due to alack of funding. The Universty could decrease impacts associated
with hazardous waste by: seeking means for fully developing the CEP and the
accompanying on-line hazardous waste management program, reviewing the current



hazardous waste pick-up system, developing a tracking system for wastes exiting the
system, and providing guiddines and management for hazardous waste and chemica
purchases to ensure that no more is purchased than is actualy needed.

Purchasng

Improved environmental performance could be achieved with respect to dl

Universty purchases by: incorporating environmenta/sustainable criteriainto
purchasing contracts, devisng minimum recycled content criteriafor dl Universty
emblematic paper products, contacting suppliersto gain awareness of recycled
content product offerings beyond paper, and increasing education of University
personnel. In addition, cost savings on recycled content products could be redlized via
membership in the Recycled Products Purchasing Cooperative.

Transportation and Air Quality

The parking and transportation department at UCSB has a well-devel oped
Transportation Alternatives Program (TAP) to provide dternative commuting
options for UCSB faculty, staff, and students. Participation in TAP has been steadily
increasing over the past few years. However, the two necessary aspects of
environmentaly friendly transportation policy on campus— influencing individua
behavior from the bottom up (TAP) and setting campus priorities from the top down
(Budget and Planning) — are not well coordinated. The environmenta impact of
trangportation to/from UCSB could be reduced through revised parking permit
designations, pertinent use of the permit revenues to subsdize dternative
trangportation, an employee and sudent MTD subsidy, a stabilized TAP budget and
adminigtration, and coordinated efforts between TAP and campus budget and
planning to curb single occupancy vehice commuting to/from campus.

Water Management

Water Use

Weater conservation is acknowledged as an important campus goa of Facilities
Management but is not encoded in specific policy directives. Possble improvements
in water management include reducing or ending the use of potable water for
irrigation, tracking water use by building and by use categories to identify areas for
improvement, ensuring the use of water efficient gppliancesin dl new buildings, and
developing a schedule for retrofitting dl existing water gopliances.

Water Pollution

Storm water runoff is generated in unknown guantities with an unknown
environmental impact on local ecosystems. Storm water, which is primarily untreated,
runs directly into the Pacific Ocean, Campus Lagoon, and Goleta Sough. UCSB

X



established an integrated pest management policy (IPM) in 1995, which reduced
pesticide use on campus. UCSB could further reduce its environmenta impact by
assessing and treating the water qudity effects of storm water runoff.

L andscape Management

UCSB isahighly developed campus, with only 10% remaining as natural arees.
Landscaped portions of campus are populated by awide variety of native and exotic
plant species. There is no campus policy guiding the vegetative components of
campus, rather, the “taste” of the campusis determined on a project-by-project basis.
Improvements in landscape management could be made by establishing a set of
criteriafor new projects, developing along-term vison for the campus landscape, and
increasing cooperation with local conservation groups to integrate UCSB naturd
areas with the regiond ecology.

Campus Environmental Report Card

Using the binary grading scheme previoudy described, we evauated each key
campus sector and obtained the following grades measuring campus environmenta
performance.

Campus environmental report card

Building Desgn C
Energy Use B-
Waste Management C-
Air Qudity & Trangportation C+
Water Management D
Landscape Management C-

The Policy Statement

The fina component of our report is adraft policy satement and agenerd feasbility
study for increasing the sustainability of Universty operations. The draft policy
provides language to make sustainability a core priority of the campus and identifies
ways that this priority can be incorporated into al campus operations. In the process
of conducting our campus audit, it became clear that any sustainability gods met on a
project-by-project basis result mainly from the effort of dedicated staff members,



rather than from a broad campus initiative or intent. Assurance that sustainability
measures will continue to be maximized and prioritized over time requires a
comprehensive top-down/ bottom-up policy.

Our god isto offer a gpringboard for the development of such a campus-wide
sugtainability policy to be adopted by the Chancellor and Academic Senate. The
policy statement addresses energy conservation, building design, water conservation,
waste minimization and aternative trangportation, and provides a Sarting point for
implementing ideas and creating departmenta procedures. The draft was discussed
with severd key personnd in the upper and lower tiers of the University to determine
the feasibility of such apolicy a UCSB. By evauating assessment and policy on a
campus-wide scale, we add to the growing body of campus greening literature and
develop amodd for the hands-on application of sustainability in other large
inditutions.

Conclusion

Our study of the environmentd performance of UCSB highlights two mgor trends:
(1) anincreased use of our natura resources, waste generation, and pollution of the
environment, and (2) the development of important innovations in some areas of
campus operations. These innovations, such asthe IPM policy, the use of reclaimed
water, the formation of the Energy Team and the Recycling Committee, and the TAP
program, have al had pogtive impacts on campus sustainability. We hope that these
innovations mark the beginnings of a campus-wide move toward sustainability.
However, to date, the first trend has been dominant. As aresult, UCSB scored fairly
low marks on our sustainability scorecard: one B-, one C+, one C, two C-'s, and one
D. Individuds with avison of cost savings, efficient operations and environmenta
performance are leading the progressive effort toward sustainability. However, ther
ability to sgnificantly increase the sustainability of the campus is severdy hampered
by alack of overdl, inditutiona support. We have identified two core inditutiona
barriers to sustainability at UCSB:

Lack of a clear commitment to sustainability. There currently exists
no dear commitment to sustainability in the inditutiona framework of
the Universty, asis demonstrated by the absence of a policy statement
on sudtainahility. Although efforts undertaken by individuas within

the Univeraty are important for initiating and sustaining

environmentd initiatives, they cannot replace acommitment from the
president or chancdlor of auniversity (Smith, 1993).

Lack of funding for environmental technologies and initiatives.
Funding isaclear barrier to sustainability efforts, given that more
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efficient technologies generdly have higher up-front costs. For
example, conservation projects must compete with capita projects (i.e.
new buildings, parking lots) for funding and are rardly given priority.
However, this report demongtrates that ingtaling such equipment and
funding environmenta initiatives can result in drastic savings over

time. The need to fully consder life-cycle costs should thus become a
core component of al campus operations.

It is our contention that these barriers will continue to hinder sustainability efforts on
campus unless adequately dedlt with. Our policy statement provides a building block
for addressing these issues by establishing sustainability as a priority in dl campus
operations. Adopting this policy statement may have repercussions beyond the UCSB
campus, given that UC Santa Barbara may serve asamode for the entire UC system.
In addition, anew UC campus will be completed in 2004 in Merced. Thispolicy
statement could have a profound influence on the sustainability of this campus by
ensuring green building design, an environmentaly friendly campus lay out and the
ingdlation of the mogt efficient equipment right from the Sart.

The University of Cdifornia, Santa Barbarais facing a choice that is analogous to the
famous poem by Robert Frost: The Road Not Taken. Two roads do diverge ahead of
us, one path leads to an acknowledgement of our responsibility to both present and
future generations to take action to protect our natural resources and establish a
society that istruly sustainable. The other is the well-worn path resstant to change,
leading to afuture of dwindling resources and possible dragtic changes to the natural
environment. When we “shdl be telling thiswith asgh, somewhere ages and ages
hence’ will we be secure in the knowledge that we made the correct choice or will we
regret the lost opportunities of the past?
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1. INTRODUCTION

The accderating forces of over-consumption and waste generation worldwide have
led to looming environmentd thresats that are unprecedented within the history of the
human race. In order to limit the damage to Earth’s ecosystems, we will have to
identify and move towards ways of living that are in balance with the Earth’s ahility
to provide resources and absorb waste. Universties can play an integrd rolein
helping to achieve this balance. On the one hand, universities are microcosms of
society, in that they are not only places where people learn, but also where they work,
live and play. On the other hand, universities play a specid rolein addressing the
issue of sustainahility given their focus on education, both insde and outside the
dassroom. By acknowledging the limits of our planet and addressing head-on the
environmenta chalenges that the world currently faces, universities can become
living laboratories leading the way toward environmenta sustainability.

1.1. The Concept of Sustainability

The concept of sustainability has gained attention in recent years on many college and
univergty campuses, complemented by a growing body of literature addressing this
issue. However, sustainability itself is gill somewhat of a difficult concept to fully
define. There are various definitions of sustainability in the literature ranging from

the purely technica to the purely philosophical, and focusing on environmentd,
economic and socid factors (Goodland and Daly, 1996). The most often cited
definition, developed by the Brundtland Commission in 1987, describes sustainability
as “ development that meets the needs of the present without compromising the ability
of future generations to meet their own needs’ (WCED, 1987). Although thisisa
generdly accepted definition of sustainability, there is no clear consensus as to what
it may mean in practical terms. There are no clearly defined numbers or godsto be
achieved, nor isthere a clear-cut end god for what condtitutes “ sustainability.” In
addition, the definition changes as afunction of place, time and setting. Thus,
sugtainability is most useful when thought of not as an end god, but asamindset, a
way of thinking holigticaly and responsibly when we gpproach new projects or
issues. We can identify ways to improve sugtainability, even without agod thet tells
us when we can stop. Given this gpproach, we determined the most important
principlesto be:

Enhanced environmental performance: Thisinvolves minimizing
the mgjor sources of anthropogenic impact on the environment.
Mitigation of these impacts underlies the framework for more
expangve ddfinitions of sugtanahility.



Emphasis on Environmental Education: Educationa experiences
that foster an understanding and gppreciation of the natura world can
serve to emphasize the power of afocused, collective effort. Thus,
schools, literature and awareness groups will al play important roles

in pursuing sustainability. However, the types of problems that we
currently face cannot be solved by traditional, Sngle-disciplinary
education. Education that crosses departmenta boundaries is needed to
fogter increased environmental education. Ecologicdl literacy involves
systems thinking, being able to see arange of problems and solutions,
and should be stressed as aclear god in dl educationd inditutions.

Thinking in terms of generations: The word sustainability implies
that we sustain something over time. The way that we define the time
component affects the types of decisions that we make. Thinking in
terms of generations rather than years reminds us that the people who
have to dedl with the consequences of our actions are our own
descendants, and therefore an extension of oursaves. This hepsus
personalize our considerations and encourages us to act responsibly,
providing motivation beyond short-term financid gain.

An expanded sense of community: Not only should we consider the
impacts of a project on our own community, we should aso be aware
of theimpacts it has around the world. Looking through the lens of
sustainability, we see our connections not just to people around us or
to future generations, but aso to people and places far away. A
sugtainable project should not benefit one community at the cost of
another. One key dement of achieving this expanded sense of
community liesin education.

The determination of what congtitutes a“sustainable’” campusis gill not a
draightforward task. We considered each principle of sustainability in the evauation
of campus environmenta performance. In particuar, we focused on the three most
measurable agpects of campus sustainability: minimization of resource consumption,
minimization of waste and pollution, and conservation of the naturd environment.
Therefore, our assessment focuses on andlyzing campus infrastructure and operations
and the indtitutiond and financid provision for those operations, rather than on issues
such as educationa curriculum. The congderation of an expanded sense of
community, environmenta education and thinking in terms of generations dl dictate
how well each of the three core components of sustainability can be redized in our
assessment. We defined a sustainable campus as one that incorporates sustainability
into al of its practices and palicies, and by doing o cultivates a faculty and student
body that is mindful of how these principles can be trandaed into everyday actions
and attitudes.



1.2. Roleof Universitiesin Sustainability

Sugtainahility is an important issue for universties to tackle for a number of reasons.
University and college campuses consume large amounts of natura resources, while
aso creating sgnificant quantities of waste and pollution. The diverse range of
activities carried out on university campuses result in the consumption and digposa of
awide variety of resources, with sgnificant environmental impacts. Thisisan
especialy worrisome factor for a campus such asthe University of Cdifornia, Santa
Barbara (UCSB), which is adjacent to diverse and rich marine, aguatic and terrestrid
ecosystems. These factors make the campusided for the sudy of sugtainability, while
aso presenting some of the greatest challenges.

Universties influence awide variety of surrounding entities including: the

surrounding community, loca businesses, government organizations, industry,
environmenta professions, contractors and consultants, other universities, employers,
large organizations and the international community (Sharp, 1998). Therefore, a clear
commitment to sustainability at the universty leve will influence sectors far beyond
the boundaries of asngle university. Universities can extend this web of influence

via education, research and development partnerships, the development and
digtribution of case studies, publications and presentations, conferences and seminars,
consulting partnerships, training programs, and economic drivers.

1.3. Project Overview

The design and condiruction of Bren Hall, to house the Donad Bren School of
Environmenta Science and Management, heralds a new era of sustainability for the
University of Cdifornia, Santa Barbara and the UC system. This “green” building
incorporates fundamentd principles of sustainability: waste minimization,
conservation of the naturd environment and minimization of resource consumption.
However, the Bren bulding represents only one building on a campus with many
buildingsin asystem of nine campuses. Thus, the greening of Bren Hall isimportant
and useful only if the lessons learned apply to the UCSB campus and the UC system
in generd. Two important questions arise: (1) What is the overdl environmenta
performance of the campus? (2) How do we adhere to principles of sustainability
whose definitions and metrics change over time?

Our report, Greening UCSB, evauates these questions in order to prompt ingtitutiond
change that empowers graduates with the vaues, knowledge, and skillsto redize the
principles and practices of environmenta sustainability in their professond and civic
lives. This project targets sustainability on both a campus and system wide level. We
hope to ignite this process by firdt, clearly portraying University policies and
practices as they impact the environment and relate to the principles of sustainability



and second, by proposing a policy statement on sustainability to be adopted by the
Universty.

There are agrowing number of resources available for college and university
campuses tackling the issue of sugtainability. One such resource is the Campus
Ecology program, established in 1989 by The National Wildlife Federation (NWF).
Campus Ecology provides outreach to campuses via publications and conferences
addressing environmental issues and practices that are specific to universities and
colleges. One important component of this program is the environmenta audit, which
provides information for ng, recommending and implementing sustainable
practices (Smith, 1993). UCSB participated in agenerd environmenta audit
adminigtered by the NWF Campus Ecology program in 1989. However, the
information obtained was scant at best and provides alimited view of the
sugtainability of campus operations. No comprehensve assessment of campus
operations, infrastructure or areas for improvement was obtained. Given thislack of a
detailed assessment of campus operations and infrastructure, we hope our research,
methodology and conclusions will contribute to the growing body of available
resources for universities wishing to undergo a similar process.

By developing a series of directed questions in S topic areas of campus
infrastructure and operation—Building Design, Energy Use, Waste Management, Air
Quality and Trangportation, Water Management and L andscape Management—we
attempted to identify areas where and to what extent the principles of sustainability
are being incorporated into campus operations, and areas where sgnificant change is
desirable. Some of these questions focused on obtaining straightforward information
such as the amount of solid waste generated and carbon dioxide emitted on campus,
while other questions attempted to get at the more fundamenta issues of inditutiona
and financia support of sustainable practices. Figure 1- 1 depicts the conceptua
framework for our project, including the principles of sustainability as we defined it,
the topic areas of our environmenta assessment and how those rlate to the formation
of the policy statement.

We dructured this report to highlight the environmenta and economic impacts
associated with campus operations, identify means for improvement and develop
indicators of campus sustainability. It conssts of two core components: a
comprehengve environmental assessment and a policy framework.

1.3.2 Comprehensive Environmental Assessment

The information obtained from the assessment provides baseline data that can be used
for future comparisons with other universities and serves as the judtification for
potentid changesin policy and operations. The assessment is organized as follows.
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Figure 1-1. Project framework

A survey of campus environmental performance: A seriesof
questions and answers centered on the three principles of sustainability
to characterize campus operationsin six key areas: Building Design,
Energy Use, Waste Management, Air Quality and Transportation,
Water Management and L andscape Management.

An analysis of the subsequent findings: A quditative evauation of
the environmenta performance of UCSB in terms of trends,
environmenta impacts, financid and inditutiona issues,
innovativeness and community outreach in each key area. Each
evaduation isfollowed by alist of recommendations for improvement.

A grading schemefor campus performance: A grading schemeto
measure campus sustainability. These indicators surfaced from our
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environmental assessment and were put into a*“test” format. This
“test” used abinary grading scheme (yes or no), so that if the indicator
was present on campus, it received a point, and if it was not present it
did not receive a point. The percentage of indicators present on
campus correlated to a certain grade, which was then assgned to each
key area of campus operations.

Table 1-1. Grading scheme

PacmizgeGrae

100-94 A
93-90 A-
89-83 B+
82-75 B
76-70 B-
69-63 C+
62-57 C
56-50 C-
49-43 D+
42-37 D
36-30 D-
29-0 F

Any indicator framework for determining the level of sugtainability on acollege
campus should be flexible and adjustable for changing prioritiesin evauating
environmental responghility. In addition, this framework was designed to be
trandferable to other indtitutions. It isimportant to recognize that our evauative
indicators used in this report are oriented towards determining the measure of
proactive efforts to embrace sustainability that are currently underway on campus.
The absence of these efforts does not reflect poor performance by individuals on
campus, rather, it suggests that the campus is not especialy progressvein
incorporating the principles of sustainability into operations.



1.3.3 Policy Framework

The policy framework developed in this report is transferable to other universities as
amodd for hands-on gpplication of sustainability principles. The framework is
organized asfollows

A draft policy satement on sustainability: This satement identifies
overarching gods of campus sugtainability, identifies corrective
actions the University could undertake to improve the “trouble aress’
identified by the environmenta assessment and jutifies prioritizing
sudtanability principles a the universty level.

A discussion of the feasibility of policy adoption: A brief andyss of
indtitutiona and externd barriers to campus sugtainaility is provided
aong with adiscusson of the conditions conducive to the adoption of
such apolicy at UCSB. Thefeasbility study also provides potentia
srategies for overcoming these barriers.

1.4. Importance of Research

Greening efforts on the UCSB campus are important for a many reasons. First, the
number of people and the range of activities carried out on university campuses result
in aggnificant amount of environmenta stress. UCSB is located in the center of a
diverse and sengitive ecologica areathat is surrounded by wetlands and coastal
bluffs Therefore, actions taken by the campus can have important implications for
the surrounding habitat. In addition to environmental benefits, campus greening
efforts can result in substantia cost savings. However, innovative technologies or
practices often require an initid capitd investment before savings can be redized.
Increased use of public funds for green technology and practices must be justified in
order to reach environmental goalsin a cost-effective manner. Thorough
documentation of cost savings and environmenta protection will help set a precedent
for future greening effortsin public ingditutions.

A policy that promotes environmenta protection can have substantial environmental
benefits, while aso setting a positive example for sudent, gaff and faculty. Asa
public university, UCSB can help set anew standard for making environmenta
concerns acore priority of al campus operations, while stimulating the market for
green technologies. The methodology that we have developed is trandferable to other
universities and inditutions, enabling greening practices to become more eesly
implemented in other places. An early commitment to sustainability can put UCSB at
the forefront of the greening movement, while aso ading in the development of a
more sustainable campus.



2. CAMPUS CONTEXT

In order to understand the details of an environmental assessment of UCSB, it is
important to recognize the role of the physica setting, Ste history, current
infrastructure, and population and development pressures. These characterigtics form
the foundation of Campus activity, and provide both opportunities and congtraints for
achieving sugtainability. This chapter provides basic background information on the
UCSB campus in order to provide a context for our assessmert and to alow for
comparisons with other indtitutions. The mgority of information for this section was
obtained from the 1990 Campus Long Range Development Plan’, which was created
by the Campus Planning Committee to guide future campus devel opment through
2005/6.

2.1. Location

The UCSB campusis located adong the Pacific Ocean, 10 miles west of the city of
Santa Barbara and less than 1 mile south of the community of Goleta, inan
unincorporated area of Santa Barbara County. Three sections of the campus (Main
Campus, Storke Campus, and West Campus) border Ida Vista, where most of the
sudents live. The area surrounding the Campus contains a mixture of suburban
resdentia, agricultura and commercid aress, with the Santa Barbara Municipa
Airport directly to the north.

2.2. Natural Setting

The naturd setting of coagtd bluffs, lagoons, marshes and wetlands, comprisesthe
campus s most gtriking festure. Wetland and coastal backwater areas, including
Goleta Sough to the north and Devereux Slough on West Campus, provide habitat
for awide range of native plants and animds, and a high diversity of migratory and
coastal bird species. In fact, the area has the highest richness of bird species of any
areain Cdiforniaof smilar sze (Ferren and Thomas, 1995). Cod Oil Point Reserve
on West Campus is home to many indigenous populaions, including federdly listed
threatened and endangered species. Due to the campus coasta |ocation and the
number of senstive ecosystems, development on campusiis subject to review by the
Cdifornia Coastd Commission.

" For moreinformation, please see the Campus Planning, 2000b. UCSB Long Range Development
Plan at http://bap.ucsh.edu/planning/3.planning.stuff/Irdp/O1.Preface& Intro.pdf.
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2.3. SiteHistory

Before World War |1, the site that now houses UCSB was used primarily for
agriculture, with some asphat mining occurring near the lagoon (Campus Planning,
2000a). At that time, rows of Eucayptus trees were planted as wind bresks. These
trees form amgor feature on campus today, and play an important role in orienting
the physica design and development of the campus. During World Wer |1, the Site
functioned as amarine air base on Goleta Point. The Campus was designated as a
“generd campus’ of the Univerdty of Cdiforniain 1958. At that point, it contained
75 mogtly wood frame structures, many of which are il part of the campus today
(Campus Planning, 2000b).

2.4. The Campus Today

UCSB isa Cdifornia public university and is part of the larger UC System. The
campus is divided into three main sections. Main Campus occupies 405 acres and
contains the mgjority of campus development. Storke and West Campuses together
comprise another 410 acres, which includes playfields and open spaces, aswell as
165 acres of doughs, wetlands and wooded dopes (Campus Planning, 2000b).

The campus contained close to 360 buildings and nearly 5 million total square feet of
building space in 1999", with additional buildings being added every year. Campus
buildings serve a broad range of functions including academic ingruction, scientific
research, office space, computer facilities, library space, food service, residences,
parking structures, and sports and recregtion facilities. Seventy-five percent of the
exiging ingructiond buildings are 25 years or older and 25 percent are more than 40
years old (Campus Planning, 2000b). The deferred maintenance backlog of the
campus now totals more than $149 million in estimated costs, and includes projects
ranging from energy retrofits, building repairs, seismic retrofits and a replacement of
the entire campus sewer system, according to Physica Facilities Director David
Gonzdes.

2.5. Planning Goals

The mandate of the University isto provide excellence in academic indruction and
research. Academic planning goas include “improving ingtructiond resources,
development of undergraduate and graduate programs, and expanding and improving
the quality of research” according the Campus Planning and Physica Devel opment
Guiddines. Physicd planning gods include upgrading aged facilities and “ preserving

" Estimate includes Managed Gross Square Footage plus all on-campus dormitories, the Marine
Research Laboratory and I TP.



and enhancing [the campus S| unique environment, architecture and open space,”
(Campus Planning, 2000c).

2.6. Development Pressures

Since opening its doors in 1956, enrollment at UCSB has increased from 2,500 to
more than 20,000 sudents. While the number of students has remained rdatively
constant for the past severd years, increasing population in Cdiforniais expected to
put severe pressures on the entire UC system. Campus growth has been capped at the
current level due to the sengitivity of the campus site. In order for UCSB to meet the
needs of both undergraduate and graduate students and to achieve its academic gods,
the number of faculty and saff will dso have to increase. Thus, additiond building
gpace is heeded for housing, offices and research facilities.

In addition to the demands for more space, the University aso faces demands for
higher qudlity facilities. Advancesin technologies and expansion in research
activities necessitate the development of laboratories that are more sophisticated
adong with other resources. In addition, many of the existing facilitiesare in need of
upgrades and repairs.

Some of the departments that are growing most quickly are aso the departments that
put the most strain on the environment. In particular, the engineering department isin
the process of planning two new buildings, an Engineering Sciences building and a
Nano- Sciences building. The new Engineering II building, which was completed in
1996, currently accounts for dmost 12% of total campus energy use. The addition of
these two new buildings, dong with severd other buildings that are currently being
planned, will dramatically increase the environmental impact of the campusin dl
categories.
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3. BUILDING DESIGN AND CONSTRUCTION

3.1. Introduction

Most buildings are made to last—to withstand earthquakes, resist fires and maintain
Sructura integrity. However, most buildings do not meet the sustainability goals that
we have outlined in this report. Buildings require huge amounts of materids, cause
ecologica damage, and require inputs of resources over time. In this section, we
examine current building design, congtruction, use, operation and upgrading
practices, and then make recommendations to make campus buildings better for the
environment, as well as for the people who live and work in them.

3.2. Background

Environmenta impacts can be traced to al phases of building congtruction, aswell as
to building use, operation and maintenance. Buildings require enormous inputs of
resources. Each year, building construction requires the use of 25% of the global
wood harvest and 40% of al the materids entering the globa economy (Sharp,
1998). Approximatdly 136 million tons of building materia becomes waste from
congtruction, renovation and demolition projects (U.S. EPA, 1998). In addition,
building operations account for 35% of total energy consumption (Sharp, 1998).

Virtudly dl buildings, new and old, commercid and domestic, put some strain on the
environment. There are mgjor impacts associated with a building’ s footprint, direct
ecologica disruption from condruction and use, energy demand, materials
consumption and indoor air qudity. While there is no way to congtruct a building thet
has no impact, the techniques of “green building” can be used to decrease their
Sverity.

Green Building: the use of efficient designs and technologiesto
decrease the total environmental impacts of construction, operation
and maintenance of a building.

Green building techniques can be used on both new and exigting buildings. If anew
building can be designed and constructed as a green building, agreat ded can be done
to limit its environmenta impact by orienting the building in ways thet utilize the

heating, cooling and ventilation properties of the natural setting, and by choosing
materials that are the least demanding of natura resources (e.g. recycled and non
toxic materids, sustainably grown wood, dternative energy systems, etc.). However,
agreat ded can dso be donein exigting buildings, particularly through energy

retrofits, which can reduce the energy demand of a building dramaticaly.
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Due to the economic and environmenta benefits associated with green building,

many dities have mandated green building practices for dl government buildings.
While no such mandate currently exists in Santa Barbara, Cdifornia Governor Gray
Davisissued Executive Order D-16-00 last summer to establish a* Sate sustainable
building god.” This order statesthet it isthe god of the administration to “Site,

design, decondtruct, construct, renovate, operate, and maintain state buildings that are
models of energy, water, and materids efficiency; while providing hedthy,

productive and comfortable indoor environments and long-term benefits to
Cdifornians.” Buildingsin the UC system are primarily state funded and therefore

are encouraged to incorporate such green building practices.

In order to verify that buildings do in fact meet greening godls, the United States
Green Building Council has developed the Leadership in Energy and Environmental
Dedgn (LEED) rating system. The LEED system isa* voluntary, consensus-based,
market-driven building rating system based on existing proven technology (U.S.
Green Building Council, 2001).” It is desgned to evauate projects from a*“whole
building perspective’ and to reward inditutions thet invest in green building festures.
Buildings earn points for each feature that they incorporate, and receive medals
corresponding to different point levels. Bren Hall will be the firgt building in the UC
system to recaive LEED certification and on completion will receive aminimum of a
gold medd.

In addition to certification through the LEED system, greening gods can be assured
by the use of third party building commissoning. Building commissoners are
contracted to inspect building projects periodicaly and to verify that greening and
efficiency features are being ingtdled properly. The combination of third party
certification (such as through the LEED system) and building commissioning can
ensure that the resulting building will achieve the greening objectives of resource
consarvation, energy efficiency and indoor air quality.

3.2.1 Environmental | mpacts

All phases of a building slife—including congtruction, use, operation and
management—can cause some environmenta impacts. Buildings consume space,
materids and energy over time.

Building Footprint

The congtruction of any building on previoudy undeve oped land will have an
ecological impact. The physical footprint of abuilding (the number of square feet of
ground that the building covers) not only destroys any habitat that once occupied the
area, but aso permanently creates a surface that isimpermesable to water. Because
ranwater can no longer percolate into the ground, groundwater recharge can be
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reduced, and flooding and water pollution can potentidly increase. These effects are
exacerbated by walkways, roads and parking lots associated with new buildings.

Building M aterials

Buildings use large quantities of resources such as metals, wood, concrete, drywall
and finishing materids. Each year, buildings consume 3 billion tons of raw materids
(Sharp, 1998). The extraction, processing, manufacturing, transportation, and disposal
of these materids can put a Sgnificant srain on the environmentd (see Figure 3-1).
The components of building materids are derived from naturd (often non-renewable)
resources, which must be mined or logged and then shipped to manufacturing or
processing plants. Manufacturing generally requires large energy and resource inputs
and often produces large quantities of wagte. In addition, some building materids,
including concrete and finishing materias, contain components that are toxic or
otherwise environmentally destructive. After the manufacturing processis complete,
materids must be trangported to the building Ste, which requires the use of fossl
fuels. During building congtruction, excess materials must be trangported to landfills,
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Figure 3-1. Environmental impacts from building materials
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where they make up 25% of tota solid waste. Once a building is completed, many of
the toxins contained within building materids continue to off-gas, causng indoor air
pollution.

The andydis of thetota environmenta impact of amateria or product over its entire
lifetime (as described above) is known as “cradleto grave’ andlyss. Thistechnique
can be used to sum dl of the sources of environmenta harm from the time the
materid is extracted to the time it isfindly disposed of. Cradle to grave andysis can
a0 be used to determine the amounts of “embodied energy” of different materids—
that is, the total amount of energy the materid requires over its lifetime for extraction,
manufacturing, trangportation, ingdlation, use, etc. Comparison between materidsis
often difficult due to the variety and complexity of processesinvolved. Third party
certification provides an important way to identify materias that are the least
damaging. Other factorsto consder in evauating materidsinclude the distance the
product had to travel to reach the building site, how long the materid will last before
it needs to be replaced, and whether the materid is actualy necessary in the first
place.

Energy

Buildings require large energy inputs in order to maintain comfortable indoor
conditions. The largest energy consuming building component is the HVAC (heating,
ventilation and air conditioning) system. Most large buildings draw in outsde air,
which isthen heated, cooled, humidified or dehumidified depending on conditions,
and then transported throughout the building. The biggest determinant of HVAC
requirements is the type of building. Commercid buildings, which include offices,
classrooms and |aboratories, are generaly occupied during the day and can contain a
range of lighting and eectricd demands. Therefore, these buildings generate alarge
amount of heat, which must be dedlt with through operation of the HVAC system
combined with any natura ventilation. Residentia buildings such as houses and
dormitories, on the other hand, are generally occupied from evenings to mornings,
and tend to have less lighting and dectrical equipment aswell aslower dengties of
occupants (number of people per square foot of building space). Thus, resdentia
buildings have higher heating requirements than commercid buildings. (See Chapter
4 for more information).

Indoor Air Quality

Indoor air pollution can result from the off-gassing of building materids, from mold

or dust accumulation, combined with alack of proper ventilation. Impaired indoor air
quality may cause arange of human illnesses, decrease worker productivity, and lesk
pollutants into the outdoor environment. Indoor air pollutants include voletile organic
compounds (VOCs), formadehyde, lead, asbestos, combustion products, radon, mold
and dugt. Pallution levels can reach up to 100 times higher indoors than out, posing a
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particularly high hedth risk, snce most people spend up to 90% of ther time indoors
(U.S. EPA, 20014). According to Occupational Health and Safety Organization, more
than 20 million officeworkersin the U.S. are exposed to unhedlthy levels of indoor

air pollution (OSHA, 2000.)

3.2.2 Economics

Aswith most environmentd issues, the ecologica costs of buildings are largey
externdized—that is, they are not born by the suppliers of building components, the
makers of the building, or the building occupants. For this reason, environmentally
responsble building aternatives that require additional expense have often been
viewed as luxuries that yield little return on investment. However, when the costs
over thefull life of the building are consdered, economic and environmenta goas
become highly compatible. The key to meeting both sets of godsin buildingsisto
decrease consumption of natura resources throughout the life of the building.

Life-Cycle Cost Analysis

Building costs can be divided into two main categories—initid and long-term costs.
Initid costs are the one-time expenditures on design, condruction and materials.
Long-term costs include money spent on building operation and maintenance over the
lifetime of the building. When initid cods are the primary congderation, inefficient
design, materias or equipment may be chosen to ensure that a project remains within
its dlotted budget. However, when the full cost of the building over timeis
consdered, investment in more efficient options can be rationdized. Thistype of
accounting is cdled life-cycle cost andysis or life-cycle costing.

Life-cycle costing—an andysis of the full cost of a product, including
theinitia purchase price and the codts of usage over time.

Life-cycle costing for buildings can ensure that economic and environmental gods
are met in three main ways—by reducing energy consumption, by reducing meteria
requirements, and by increasing worker productivity. In many cases, these three
benefits can be achieved smultaneoudy. For example, passive solar design reduces
not only energy consumption, but aso reduces the need for extensve HVAC
(hesting, ventilation and air conditioning) systems and ducting, which reduces both
initid and long term codts. In addition, proper ventilation, lighting and reduced
mechanica equipment can improve indoor ar qudity, which has been shown to
increase worker productivity (Romm and Browning, 1994). Employees who work in
environments with optima ar quality and lighting have been shown to have afagter
productivity rate, higher quaity of production, and fewer sck days. All of these
economic bendfits can be gained mog effectively when life cycle costing is
incorporated into the early design stages, before the building has been constructed.
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However, life cycle costing can dso be used to maximize returns on investmentsin
building renovation and retrofit projects.

Value Engineering

Because each building project generaly has afixed budget, decisons must be made
to avoid the over-dlocation of funds. In order to do this, representatives of building
projects will meet and find ways to cut cogts. These meetings are known as vaue
engineering sessions, and they are an important part of project planning and design.
Unfortunately, the result of these sessonsis often the dimination of greening or
efficdency dements of the building. Green building eements may require initia
investments that cannot be covered by the project budget. Therefore, even if greening
features are cost-effective in the long run, typicd vaue engineering sessons do not
take into account life cycle costs, since they are concerned primarily with the bottom
line. Greening and efficiency attributes can only be protected in vaue engineering
sessionsif they are established as priorities from the inception of the project. Only
when vaue-engineering sessons incorporate life cycle costing into the decison
making process can economic and environmenta goas be met over the long run.

3.2.3 Campus | ssues

With population growth and advances in technology, university campuses across the
country face strong development pressures. Increases in student and faculty numbers
necessitate expanded classroom, research, office and housing fadlities Thus, the
need for new buildings, with their associated space, materid and dectrical demands,
will create additiond environmenta impacts and higher utility bills. Green building
practices offer campuses methods for limiting both impacts and costs.

Severd campuses have made early commitments to green building and design
practices, and are dready regping the benefits. For example, Oberlin Collegein Ohio
has established green building criteriafor all campus projects, and has completed
congtruction on an emission-free environmenta studies center (NWF, 1998). Energy
retrofitsat SUNY Buffalo cut costs by $3 million per year, or 15% of the totd
eectricity bill. Payback on initid investments was only 3.76 years (Keniry and
Eagan, 1998). UCSB isjaoining in this movement toward efficient buildings with the
congtruction of Bren Hall and other green projects planned on campus.

3.3. Reaults

A series of questions were taken and adapted from the campus environmenta audit
format in April Smith's book, “Campus Ecology.” Interviews were held with Energy
Program Manager IJm Dewey, Director of Fecilities Management David Gonzadez
and Zone Leader Paul Gritt, Assstant Dean of Planning & Adminigtration Mo
Lovegreen, Professor and former Bren School Dean Jeff Dozier, Indudtrid Hygienist
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Kevin Kabali and others. All dataincluded were derived from these sources, dthough
additiona library and Internet research was aso performed regarding specific issues.
The following questions were asked to gauge UCSB'’ s status with respect to building
design and congtruction efforts.

1. IstheUniversity subject to local governmental building codes?
UCSB is subject to state and federd regulations, but is not subject to city or county
codes and regulations. UCSB is responsible for writing its own codes.

2. Arethereany campus-wide policiesthat encourage environmentally sound
building? Arethere any such policiesat the Univergty of California level?
Currently there are no such regulations on the campus or government levels.

However, this year Cdifornia Governor Gray Davisissued an Executive order caling
for dl sate buildings to be designed according to “asustainable building god”
(Executive Order D-16-00). The University of Californiais currently consdering
gmilar initiaives.

3. Arethereany “green” buildings on campus?
The Bren Building will be the first green building on campus and the greenest
building in the UC system when it is compl eted.

4. What arethe current proceduresused to select architects and contractors?
Are environmental issues considered during the selection process?

When architects are required for campus projects, the campus advertises a Request
for Qudifications and interested architects respond by submitting proposals. The
Desgn Review Committee (DRC) then puts these proposals through arigorous
evauation process. The DRC makesit’sfina decision based on “Responsveness of
presentation to campus and project; experience of candidates who will be responsible
for project; and appropriateness of design professona team for campus and project
“(Executive Architect Selection Process, January 1993).

In the past year, a clause has been added to al Requests for Qudlifications tating that
sugtainability isapriority on campus and will be considered in the selection process.
Architects must respond to this statement in their proposals, indicating the experience
they have had with green building and demonsirating how they will incorporate
sugtainability into their project proposal. By law, the campusiis required to select
contractors that have the lowest bid. Therefore, firmsthat use environmentaly
responsible congtruction practices cannot be given priority on these criteria

5. How are building materials, finishing materials and mechanical systems
selected?
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Building materids, finishing materias and mechanicd sysems are sdected by
contractors in accordance with specifications outlined in project proposals. Because
the law requires the campus to select contractors with the lowest bid, it is difficult to
ensure that the mogt efficient/environmentally sound/sustainable products are chosen.
Contractors have an incentive to choose materials with the lowest initid cogt, rather
than those with the lowest life-cycle cogts, unless required by project specifications.

Indoor Air Pollution

6. What indoor air pollutants have been identified on campus?

Indoor air pollutants have occasondly caused problemsin some campus buildings.
The Office of Environmental Hedlth and Safety has been working with Physicd
Facilities to respond to occupant complaints and remove pollution sources.

M old—There was amgor problem with mold in the HVAC system of the library
in 1993, which resulted in severd workers compensation clams. A few other
buildings have aso had mold problemsin the last severd years.

Radon—The Environmenta Health and Safety Radiation Safety Office began
testing for radon in 1997. So far no building has been found to have radon levels
in excess of EPA standards.

Asbestos and L ead—Both ashestos and lead exist in many of the older buildings
on campus. Inspections are conducted regularly and required precautions are
taken to avoid air quality problems.

VOCs—There have been complaints about VOCs and other toxic fumes from
carpet and finishing materialsin saverd buildings. In one case, recently ingdled
carpeting had to be removed and replaced due to fumes from the adhesives that
were used.

Dust—Dust has occasiondly been aproblem in buildings undergoing
renovations.

7. What arethe policies or guidelinesregulating the use of indoor air pollutants?
The Campus Integrated Pest Management Policy was signed by the Vice Chancellor

of Adminigrative Servicesin 2000. This policy prohibits the use of toxic pesticides
indoors, limits the amounts of pesticides used outside, and calls for least toxic

methods of pest control on campus.

In addition, the EPA has specific guiddines for the handling and remova of ashestos
and lead, and for testing and handling radon contamination that the University must
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comply with. The Office of Environmenta Hedth and Safety (EH& S) oversees such
procedures to ensure that EPA guiddines are followed and indoor air pollution is
minimized. Although no forma campus-wide policies exist for other indoor
pollutants, EH& S does have guideines for handling most indoor air pollutants, and
requires thet their office be notified when polluting materid is used. There are no
officid guiddines or procedures for limiting the amount of indoor air pollution
sources from building and finishing materids or furniture.

3.4. Analysisof Results
3.4.1 Current Progress/Trends

Bren Hall

With the completion of plansfor agreen building to house the Bren School of
Environmenta Science and Management, UCSB ushered in what could be anew era
in environmentally responsible building development. The greening of Bren Hall
occurred due to demand from the campus community, which caled attention to the
irony of an Environmenta Sciences and Management building that was not itsdlf
environmentaly sound. The administration responded to this demand by establishing
sugtainability gods as atop priority for the project, and revamping the initid designs
despite the added expense of change orders. This change was an important pioneering
gep in theright direction.

Student Affairsand Administrative Services Building

The Student Affairs and Adminigirative Services Building (SAASB) was completed

in 1996 and has had problems since then. Instead of utilizing the naturd features of

the site for heating, cooling and ventilation, the building is pressurized and relies on
mechanica systems for these functions. In addition, in order to accommodate certain
design festures, the architect sacrificed sufficient space for the HVAC system. Thus,
the exigting mechanica systems require enormous amounts of energy to run and are

dill not sufficient to meet the air requirements of the building. This has resulted in
decreased occupant comfort and $500,000 in maintenance costs. The UC Regents are
currently suing the architect for damages.

The SAASB gstands in stark contrast to the future Bren Hall, and underscores the need
for an inditution-wide commitment to sustainability. The problems associated with
SAASB could have been avoided if sustainable building practices, particularly the use
of passve solar design, had been utilized. Unfortunately, once abuilding is

congructed it cannot easily be remade. SAASB will continue to consume large
amounts of energy and will to require excessve maintenance for years to come.
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Future Projects

Fortunately, other building projects that are currently in the planning phases seem to
be following in the footsteps of Bren Hall. Two new building projects, Engineering
Science and Life Sciences, are incorporating green dements into their design. Thisis
particularly sgnificant given that engineering and life sciences are the two most
energy consumptive departments on campus. It isimportant to note that the addition
of these new buildings will increase the overal energy demand of the campus
ggnificantly. However, green building festures can limit this increase dramaticaly.

Other changes on campus dso indicate that UCSB is on the right track. Retrofits and
upgrades of older buildings to increase energy efficiency are well underway, and cdls
for proposds (“Requests for Qudifications’) from architects now contain a clause
stating that sustainebility is a priority on campus* However, because there is no
officia commitment to green building, uncertainty remains as to the future of green
building on campus. Thereis agrowing consensus that green building practices and
retrofits make sense for environmental as well as economic reasons. However,
without high-level support, the possibility remains that other buildings could face
amilar problemsto SAASB, and that Bren Hall could become merely a
demondtration building, rather than the beginning of a broader campus-wide
movement.

3.4.2 Environmental | mpact

Campus development is dow, and the introduction of greening principlesto UCSB is
relatively recent. Therefore, it is too soon to determine to what degree these efforts
have affected the environmental impact of the campus. The congruction of any new
building, no matter how green, involves at least Some environmental impact through
the building footprint and the resources consumed in congtruction. Greening efforts
for new buildings therefore serve primarily to limit environmenta degradation as
much as possible compared to conventiond buildings. Plans for development in
currently undevel oped areas around the campus periphery have the greatest potentia
to increase environmenta degradation, particularly on aloca leve, while retrofits of
inefficient equipment in older buildings have the greatest potentid for reducing
environmenta degradation, both locally and globally.

! This clauseis clearly a step in the right direction. However, because thisinclusion is so new,
itsimpact on the selection of architects or on the development of projects remains unclear.
No new architects have been selected since the clause was added.
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3.4.3 Institutional Framework

Green Building

Although green building practices have gained in popularity in recent years, thereis
currently no campus-wide policy supporting these efforts. Thus, the overal campus
commitment to environmentally sound design and construction could become a
passing fad. According to both the Director of Facilities Management, David
Gonzdes, and Campus Architect, Jack Wolever, the future of green buildings rests
with the end users. Only if future building occupants cortinue to express interest in—
and pursue funding for—green buildings will the current trend toward sugtainability
continue. Without user demand or a campus wide mandate, support for greening
effortswill likdly fdl by the waysde, leaving the Bren Building as a sole
demondration building.

Campus Zone System

In 1998, Physica Facilities divided the campus into four zonesin order to better meset
the needs of building occupants. Zones are divided geographicaly, and each hasiits
own maintenance team, which sets priorities based on requests from users. This
customer service gpproach ensures that complaints and concerns are responded to
effidently, and dlows individud staff members to become intimately familiar with
particular buildings. This structure may aso adlow for better identification of
improvements that would increase individud buildings environmentd performance.

Because users st priorities, building occupants could be adriving forcein
environmentd retrofits. In addition to the campus zoning structure, Physical Fecilities
a0 has an energy team, which is respongible for identifying and implementing
improvements to energy systems (See Chapter 4). It appears that the current
inditutiona framework iswell suited to meeting sustainahility gods, provided that
these god's become indtitution-wide priorities and that sufficient funding is secured
for improvements and investment in environmentaly sound/energy efficient

materias, equipment and design.

3.4.4 Financial Support

L essons from the Bren Building

The Bren building illustrates two main financid issues involved with greening efforts.
Thefirg istha green building can be accomplished economicaly, and can produce
congderable savings over the life of the building. Many of the efficiency festures of
the building could be achieved & little or no additiond cogt, and the investment in
energy saving equipment will save the campus thousands of dollars each year on
utility bills. The sacond lesson isthat for green building to be accomplished in the
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most cost- effective manner, greening must be established as a priority from theinitid
design stages. Because architects were hired and plans were established before the
decison to green the building, dl improvements had to be made through change

orders. Change order costs for Bren Hall totaled over $686,000, a cost that could have
been avoided if green features had been incorporated into initid specifications. In
generd, green building affects the cost of building projects in the following ways:

If godls and priorities are made explicit from the inception of the
project, green design should not result in any additiona cost.

The cost of congtruction and materias cost could increase, due to the
demand for higher qudity and efficiency, and to the fact thet many
green maerias are still consdered specidty items and are therefore
more expendve & this point.

Investment in efficiency features such as insulation, window glazing,
and mechanica equipment should produce cost savings aswell as
socid benefit over time,

Hiring consultants for modding, commissioning, and certification
documentation results in additiona cost, which may be offset by the
insurance of an efficient building.

Additiond investment in training for building occupants and managers
may be necessary in order to receive full cost savings over time

Life Cycle Costing

While life cycle cogting illudrates that investment in energy efficient equipment

saves money over time, building projects generdly have fixed budgets and therefore
may lack the ability to cover the cogs of larger initia investments. Because
mechanica equipment and other energy conserving or environmentaly sound
materids are inddled later in the congruction on a building, they are more likely to
be cut or reduced through the practice of vaue enginesring if abuilding isin danger
of exceeding its budget. In such cases, initid costs outweigh life cycle cost savings.
Building planners have no way of integrating life cyde cost savingsinto the initid
budget. The extent to which this has been a serious factor in preventing maximum
efficiency & UCSB remains controversd. However, flexibility in this area could
ensure that sustainability gods are met if they are established as core priorities of the
campus.

3.4.5 Innovativeness

The entire field of green building is spawning new and innovative technol ogies that
reduce environmenta impact. The incorporation of innovative features requires a
careful balance between sdecting proven systems and experimenting with new
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technologies. The designers of Bren Hall have selected a number of new and
innovative festures that have been well tested to ensure that they are highly functiond
as well as resource conserving. Some of these featuresinclude:

Passve solar design and natural ventilation in offices.
Fly ash, an industrid waste product, in the concrete.
Reclamed water in the firgt floor toilets and waterless urinds.

Innovation spurred by buildings such as Bren Hall could provide UCSB with an
opportunity to be on cutting edge of the green building movement. By experimenting
with new technologies, the campus can serve as a living laboratory for sustainable
design.

3.4.6 Community/Education

Not only did the greening of Bren Hall open the door to green building on campus, it
also created an opportunity to create bridges to the community. Theinitial demand for
greening came from the surrounding community, and the administration was
respongve to this demand. In the process of greening the building plans, experts from
arange of non-profit groups such as the Rocky Mountain Institute and the Santa
Barbara Sustainability Project were caled in for consultation. These connections
offer new opportunities for partnerships between the University and the surrounding
community, which can be cdled on for developing future projects.

Because the fidld of green building isreatively new, Bren Hall dso isfunctioning as
aliving laboratory of green design, and isitself an educationa resource. Efforts are
being made to incorporate monitoring and evauation cgpahilitiesinto the building
itself, o that it can provide information on what works and does't work in reaching
sugtainability goas. The actud congtruction process of Bren Hall is being broadcast
over the Internet from two live video cameras. Other greening features of the building
are aso published on the Bren School website. In addition, the Sustainability Project
will feature Bren Hall as one of its case sudies in its forthcoming green building
guidelines for Santa Barbara County. Because the push for agreen building came
from the community, there is reason to believe that there isinterest in the green
features of the project, suggesting that more could be done to improve the website
and provide more information to the public about the decision making processes
involved.

Beyond Bren Hall, more could be done on campus to promote awareness of
consarvation issues relating to buildings. For example, efficiency featuresin exigting
buildings could be labeled with educationa signs. In addition, bulding occupants can
be better educated as to how to minimize the resource consumption resulting to
building use, particularly in terms of energy and water.
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3.5. Environmental Report Card

Does the campus have a long-range development Yes 1
plan?
Does the development plan explicitly sate any No 0
environmental or sustainability goas?
Are there any campus policies that mandate green No 0
building practices?
Are there any completed buildings on campus that Yes 1
incorporate any green building attributes?
Arethere any campus buildings that are third party Yes 1
certified green buildings? (LEED or other program)
Are any of the buildings in congruction or planning Yes 1
phases green buildings?
Are there any requirements for green building Yes 1
expertise in requests for qualifications from
architects?
Arethere any required specifications for green No 0
building materias for new buildings or renovation
projects?
Does the campus ever use building commissioning to Yes 1
ensure that sustainability gods are met?
Is building commissioning required by any campus No 0
policy or guiddine?
Do any policies govern the introduction of indoor air No 0
pollutants from building materias?
Have there ever been any serious air quality problems Yes 1
on campus?
Total: 7112
Percentage: | 58%
Grade: C
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3.6. Recommendations:

361

3.6.2

3.6.3

| nfrastructure
Prioritize funding for energy conservation efforts.

Use“life-cycle costing” and “cradle to grave analysis’ when deciding
which materials, mechanica and eectrica equipment to use.

Incorporate life-cycle anadydsinto va ue engineering sessons.

Provide continuing educationa opportunities for campus saff on
sustainable operations and mai ntenance.

Provide easy to use manuals for building occupants that outline proper
use of building festures for optima environmenta performance.

Labd environmentaly sound building features with educationd sgns
wherever possible to increase education and awareness of these
features on campus.

Building Construction
Sdlect architects with experience in green building.

Utilize passve solar techniques in building design, taking advantage of
the mild coagtd climate of Santa Barbarafor natura lighting, heating,
cooling and ventilation needs.

Use computer models to maximize efficiency festures of building
desgn.

Utilize third party building commissioning to ensure that buildings
meet andards for quality, efficiency and sustainability throughout dl
stages of congruction.

Congder building smdler buildings that use space more efficiently to
minimize building footprint, materials consumption and energy
demand.

Use permeable surfaces instead of concrete or asphalt in walk ways,
fire roads or other paved surfaces.

Include specifications for green building materia's when requesting
bids for building contractors.

I ndoor Air Quality
Prioritize indoor ar qudity in building design.
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Spoecify low emisson dternatives for building and finishing materids,
furniture and carpeting.

Conduct periodic checks of exhaust systems of al machinery ad
appliances regularly to make sure that dl vents are working properly

and that no back-drafting is occurring. Check regularly for lesks,
gtanding water, mold growth or damaged insulation materid within

HVAC systems.
(For Recommendations regarding energy use related to buildings, see Chapter 4.)
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4. ENERGY USE AT UCSB

4.1. Introduction

Energy forms the backbone of modern society in many respects. A reliable and
affordable supply of energy is necessary to support the existing globa economy, and

it plays an integra role in our daily lives. Without energy, the University would be
unable to meet its mandate of supplying world- class academic indruction and

research. At the same time, energy useis associated with some of the world's most
pressing environmental problems. This section examines the environmenta and
economic codts of energy production, transportation, and usage. In the assessment and
andysis sections we explore the ways that energy is used on campus and the
measures that are being taken to conserve energy. Findly, we make recommendations
on how the environmental and economic costs of energy consumption on campus can
be limited.

4.2. Background

According to the Energy Information Adminigtration, the United States isthe world's
largest energy producer, consumer and net importer (U.S. EIA, 2000a). The average
American consumes 1.15 trillion kilowatt- hours of energy each year, 85% of whichis
derived from fossl fuel sources (U.S. EIA, 2000b). In Cdifornia, asmdler
percentage of energy comes from fossi| fuels. Cdlifornia has the most diverse
electricity generation system in the world, with power generated from arange of
sources including cod, natura gas, nuclear power and hydroelectric plants (Cdifornia
Energy Commisson, 2001). Each source is associated with different types and
degrees of environmenta impact and economic cost. Overal, Caifornia consumes
gpproximately 600 million barrels of petroleum, 2 million short tons of cod and 1.9
trillion cubic feet of natural gas per year (U.S. EIA, 2001) (see Figure 4-1).

The management and distribution of energy resources is complex. Over the past
century, an energy infrastructure based on large centraized power plants and
digtribution systems has lead to the establishment of regulated monopolies. Because
power cannot be stored, a match must be made between the amount of demand at any
given time and the amount of power released onto the digtribution grid. Energy
deregulation in Cdlifornia, which began in 1998, has dlowed for an open market in
energy production, but not in energy digtribution. Under this current system, the
wholesale price of dectricity has risen sharply, but the retail price for consumers has
been capped by regulations. This discrepancy has plunged Cdifornia s dectric

utilities into economic hardship, leaving them on the verge of bankruptcy.
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California Energy Supply

17% 1% @ coal
30%
nuclear

g large hydro
29% [ renewable
23% other

Source: Wetherall, 2000
Figure 4-1. Sources of California’s energy supply

At the same time, energy demand has increased considerably throughout the Western
U.S. over the past few decades due to increases in population and the growth of the
high-tech industry. However, generating plants and digtribution lines have not
increased a the samerate. Energy in Cdiforniais now being consumed a the
maximum rate that it can be supplied. The combination of economic conseguences of
deregulation and alack of sufficient production and distribution capacities have
thrown Cdiforniainto an energy criss. The number of emergencies declared by the
Cdifornia Independent Operating System (CAISO) can illudtrate the degree of criss.
Emergenciesindicate thet the State is operating at close to full capacity, with only a
very smdl reserve of dectricity.

Table4-1. CAISO declared emergencies

Stageldays Stage2days | Stage3days

1998 7 5 0
1999 4 1 0
2000 55 36 1
2001 (as of 2/13) 36 35 31
Stage 1 indicates that power supplies are below Minimum Operating Reliability
Criteria

Stage 2 indicates that operating reserve isless than 5%.

Stage 3 indicates that operating reserve isless than 1.5%.

When reservesfal below 1.5%, the state is at risk of rolling blackouts. The presence
of sengtive research equipment on college campuses such as UCSB makes them
vulnerable to such lossesin power. College campuses are large consumers of energy,
which isreguired for virtudly al campus functions. Therefore, Governor Gray Davis
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has called on schools in the UC and Ca State systems to reduce both energy
consumption and demand drastically by summer 2001.

Consumption vs. Demand

When cdculating the amount of energy used, there are two main aspects to consider.
Thefirg is energy consumption, or the total number of kilowett-hours used over a
give period. The sacond is energy demand, which refers to the maximum amount of
energy consumed a any one point within agiven time period. Demand is important to
consder because it determines the amount of generating capacity that is required to
meet energy needs. Peak demand occurs during the times of day and year when the
most energy is used (e.g. on hot summer weekdays, when both eectrical equipment
and air conditioning are most needed). During off-peak demand times, only the most
efficient generating facilities can be used to supply power to the grid. However,
during pesk hours, dl generating facilities, including the most polluting plants, must
be on line to provide enough power to the grid. Therefore, peak demand times are
associated with the greatest amount of environmental impact, due both to the total
amount of energy consumed, and to the use of polluting sources. Load management
(the shifting of demand from pesk to off- peak times) can be an important part of
energy-related pollution prevention, even though the tota consumption of kilowatt-
hours remains the same.

Electricity vs. Gas

Power is supplied to buildings in two ways—through eectricity and through natura
gas. The biggest difference between the two is where the fud is burned. Electricity,
measured in kilowatt- hours, is produced through the burning of fossl fuels (including
natural gas) or other sources and is trangmitted to the Site where it will be used via
power lines. Natura gas, on the other hand, is mesasured in therms and is transmitted
through underground pipdlines, and is burned on site. Natural gas produces far fewer
emissions of CO, and other pollutants, and is therefore considered a better choice
environmentaly for powering mechanica equipment. Supplies of natura gas were
thought to be cheaper and more plentiful than other power sources. However, recent
shortages have caused rates to increase from an average of $0.33/therm in 2000 to
$1.85/therm in January 2001. Conservation efforts often encourage the conversion
from eectric to gas power where possble, but the conservetion of natura gasitsdf is
aso important.

Energy Conservation

In order for ingtitutions to both decrease their environmental impact and ensure the
availability of clean, reliable and affordable eectricity, a number of measures can be
taken. There are three main means of reducing reliance on non-renewable energy
SOUrces:.
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Incor por ate ener gy efficiency into building design. Low energy
prices over the past severa decades have taken focus away from
energy efficiency. The trend has been toward buildings thet rely on
mechanica sysems rather than sound design principles. Risng
environmental and economic costs are causing builders to question
these practices and to find ways to utilize the naturd properties of the
dteto meet energy demands. Energy efficiency can be achieved most
effectively when integrated into the initid building plans. Passive solar
design principles incorporate the natura hegting, cooling and lighting
cgpabilities of sun and wind to minimize reliance on mechanica
equipment.

Passive solar design—nbuilding orientation and design that utilize the
naturd lighting, heating and cooling properties of sun and wind
ingtead of or supplementa to mechanica systems.

Retrofit existing equipment. Even in exiding buildings, efficent and
appropriately szed gppliances, lighting and machinery can
sgnificantly reduce energy demand. Many buildings that were
congtructed even afew years ago contain equipment such as chillers
and boilers that are much bigger than required to effectively cool or
heat the building. In addition, these machines often only operate at a
single speed or setting, and therefore consume large amounts of energy
even when it is not required. Retrofits of excessve or inefficient
equipment and the ingtalation of variable speed capacities and remote
monitoring and control systems dlow building operatorsto run
systems optimally to meet the building’s needs, and a the sametime
reduce both energy consumption and cogt.

Generate electricity on-site from renewable sour ces. On-site power
generation from renewable sources has become increasingly feasible

due to advances in technology and increases in production. Commonly
referred to as “micropower,” these smal-scae technologiesrely on

solar or wind power, fud cdls or geotherma energy. The cost of
renewable energy equipment has decreased dramaticaly over the past

2 Consideration of many aspects of building layout and structure play arolein passive solar design. For
example, the orientation of the building itself and the location of the windows determine how much
wind, heat and light can enter the building. The types of building insulation and window glazing used,
aswell as the amount of thermal massin the physical structure, determine the amount of heat the
building will retain. Landscaping outside the building also plays arole. Deciduous trees provide shade
in summer and sunlight in winter, which can help regulate building temperature, while evergreen trees
provide year round shade and may be appropriate in areas with high heat loads. Computer models can
help builders estimate the impacts of various design features.
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five years, and islikdly to continue decreasing as demand increases
(Dunn, 2000). Funding from utilities and tax incentives can further
reduce firgt costs of purchasing equipment. In addition, net metering
agreements can be established with power companies so that

electricity in excess of what is needed on Site can be sold back onto the
power grid to reduce dectric bills. Another way thet efficiency of on-
gte systems can be maximized is through “ co-generation,” the

trapping and reuse the waste heet for building heating or hot water.

It should be noted that just because dectricity is generated on-Site does not mean
that it is cleaner or more environmentally sound. On-Site generation does
eliminate |osses associated with transmisson over power lines, but an on-gte
generator that burnsfoss| fuds and isinefficient can bejust as polluting asa
centraized plant. Therefore, the emphassin terms of sustainability is generdly

on generation through renewable sources.

Micropower—the amdl-scae generation of electrical power closer to
where it is used through renewable energy sources.

Net metering—an agreement with a utility company to sdl power
from on Site generators in excess of what is needed back onto the
power grid. When power is supplied onto the grid, dectricity meters
run backwards and result in an offset of dectricity billsequd to a
maximum of what the customer would normally use without the use of
on-dte generation.

Co-gener ation—the trgpping and utilization of waste heat from on-
Site generation systems for supplying heat or hot water to buildings.

4.2.2 Environmental | mpacts

Energy Consumption

According to a World Watch Indtitute report, energy use is one of the largest causes
of globa environmenta impact (Brown and Ayres, 1998). Impacts result from dll
phases of energy production and consumption, including extraction, processing,
generation, trangportation, utilization and waste. Different sources cause different
types and amounts of damage. In order to compare the impacts of the various sources
(such asfossil fuels, nuclear power, hydroe ectric power, and renewable sources) a
cradle to grave analys's must be conducted. Each energy source used in Cdifornia has
its own st of environmental impacts. A few of these are listed below.
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Table 4-2. Energy and pollution

| Source | Pollution Habitat Destruction | Global Warming

Cod High emissions of Strip mining High CO,
SOy, NOy and emissons
particulates

Qil High emissions of Dirilling, ail spills High CO,
SOy, NOy and emissons
particulates

Naturd | Someemissonsof Extraction and Some CO;,

Gas SOy, NOy and pipdines emissons

particulates. Lowest
of thefoss fuds

Hydro- | None Lodt river systems and None
electric riparian areas
Nuclear | Production of nuclear | Plutonium mining, No GHGs,
waste, thermal waste storage Possbly some
pollution of water increasein
ways thermd energy
Solar None None. Large None
generating facilities
have high space
requirements
Wind None None. Large None
generating fadilities
have high space
requirements.
Windmills may be
threeat to birds.

Cdculating the overdl environmenta impact of energy consumption of a particular
st of buildingsis quite complicated. The same amount of energy for the same
activity in the same location can have different levels of impact depending on the
time of day and year. For example, on summer nights, when total demand of
eectricity from the grid islow, only the most efficient power plants are running. On
the other hand, on hot summer days or cold winter evenings, when people require the
most energy, al power plants, even the most polluting ones, will be on line to meet
the demand. In order to determine the amount of carbon dioxide or other pollutants
resulting from energy consumption, it isimportant to consder when the energy is
used (see Appendix A). In addition, an important part of reducing the environmenta
cost of energy demand for large ingtitutions means shifting demand from pesk to non-

peak hours.
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The amount of emissons from the burning of al fossl fudls has decreased
consderably over the past few decades as emission control technologies have been
developed and enforced. In addition, many power plants have switched from ail to
naturd gas. However, overd| energy consumption hasincreased, and so the amount
of energy-reaed environmenta impact is still enormous.

4.2.3 Economic | ssues

Cost of Fossil Fudls

Since the end of the ail crisis of the 1970’ s, the economic cost of non-renewable
foss| fud-based energy has remained ratively inexpensive. The assumption has
long been that supplies of foss| fuels are virtudly unlimited and that energy prices
will remain low. Under these assumptions, energy conservation became alow priority
in mogt sectors. The Cdiforniaenergy crigs cdls the assumption of an unlimited
supply of inexpendve fud into question. While risng energy prices have frusrated
many consumers, the current economic costs of foss| fuels do not interndize the true
cost to human health and environmental degradation.

The future of fossl fud prices will depend largely on anumber of factors, including
international palitics, the congtruction of new power plants, and the potentid for taxes
from fees for carbon dioxide emissons under the Kyoto Protocol. Current estimates
predict that today’ s elevated prices of both eectricity and naturd gaswill remain high
for at least severd years. The impact of these energy price increases can be profound
a thelocd leve. The high level of energy consumption at large indtitutions makes
them vulnerable to availability and price fluctuations at the internationd level as well
asthe sate level. Therefore, there is a strong incentive to explore ways to reduce
energy consumption and utilize aternative sources.

Cost of Renewable Energy Sour ces

According to the Union of Concerned Scientists, Cdiforniais one of the stateswith
the highest amount of funding dedicated to renewable energy sources (Clemmer .
d., 2000). Still, the mgority of energy in the state comes from foss| fuds. There
have been severa barriers to development of renewable energy sources. Thefirst has
been that investment in renewable sources has been cost prohibitive when compared
to rdatively inexpengve fossl fudls. Aslong as there has been a steady supply of
cod, oil and natura gas from both domestic and international sources, there has been
little financid incentive to invest dternative sources. In addition, subsdies for fossl
fue energy, which totd a least $120 billion annudly, make it difficult for dternetive
sources to compete (Dunn, 2000).

Another barrier to dternative energy sources has been the adherence to the traditional
centralized monopoly of power generation and distribution (Dunn, 2000). This mode
was adopted at the beginning of the 1900s because it was the most efficient way to
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produce large quantities of energy at the lowest cost. Larger plants could produce
more dectricity at alower margind cogt, the so-caled “economies of scale” When
compared at these large scales, solar and wind power have the disadvantage of
requiring large amounts of space to provide the same levels of dectricity. However,
environmenta regulations, construction costs and risng fuel prices have caused the
reduction in margina cog to leve off over the past two decades. At the sametime,
the equipment required for on-ste generation from solar, wind, fuel cellsor
microturbines, has been cost prohibitive for many consumers. However, with
advances in technology, combined with increased consumer demand, the cost per unit
of samdl-scale equipment has dropped draméticaly over the past five years, and
prices are expected to continue decreasing through “economies of production.” On
gte generation provides an dterndtive to this mode, which is advartageous not only
becauseit is cleaner and more reliable, but also more efficient, as no power islost in
transmission over long distances. Thus, experts are predicting a replacement of
economies of scae with economies of production and a movement away from alarge
centralized eectricity system to a decentralized system of micropower (Dunn, 2000).

4.2.4 Campus |ssues

Every campus activity—from |aboratory research and theater productions to showers
in the dorm rooms and light in the classrooms—requires energy. An enormous
amount of energy is needed to meet the research, computing, teaching and residentia
needs of a campus, resulting in significant local and globd environmenta impacts.

On any campus, providing and managing energy is a huge and multi-faceted task,
typicaly consuming about 30 percent of an indtitution’s operations budget (Keniry
and Eagan, 1998). Energy costs account for amaost 80% of the total campus
expenditure on utilities (Design, Congtruction and Physical Fecilities, 2001).
Laboratories, essentid to the research capabilities of universties, are particularly high
energy users, with energy demands as much as 4-5 times higher than office buildings.
Clean rooms have energy demands that can be 10-100 times higher than offices
(Millset. d, 1996).

As energy market deregulation goesinto full effect in Cdifornia, campus managers
are faced with the task of ensuring that there is a sufficient power supply at an
affordable cost to keep the campus running. Uncertainty in the energy market,
resource scarcity and environmental concerns make the need for energy conservation
measures and dternatives crucid for the long-term life any inditution.

4.3. Results

A series of questions were taken and adapted from the campus environmenta audit
format in April Smth’'s book, “Campus Ecology.” Energy Program Manager Jm
Dewey, Director of Facilities Management David Gonzaez and Zone Leader Paull
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Gritt, and from Facilities Maintenance higtorica utility bill records. Additiond
information comes from the Cdifornia Energy Commission, and from a draft energy
audit conducted by the Enron Corporation in 1999. Energy data for the UC system
campusesis provided courtesy of Gary Matteson. All data included were derived
from these sources, dthough additiond library and Internet research was aso
performed regarding specific issues. The following questions were asked to gauge
UCSB' s status with respect to energy use.

1. How much ener gy does the campus use each year ? What isthe amount of
energy used each year per square foot of building space? Per capita of campus
population?

The campus consumes more than 80 million kilowait- hours of eectricity and about
2.8 million therms of natura gas each year. This equds gpproximately 25 KWh of
eectricity and 0.8 therms of natural gas per square foot of managed building space.

Table 4-3. Summary of campus electricity consumption
Fiscal M GSF* Campus Electricity KWH/

Y ear Population (KWH) MGSF
1999/ 3,191,000 25,387 83,014,663 25.78 3270
2000

Includes recharge amounts
*MGSF: Managed gross square feet of building space.

Table 4-4. Summary of campus natural gas consumption
Fiscal | MGSF* Campus Natural | Thems | Thermd

Y ear Population Gas
(Therms)
1999/ 3,191,000 25,387 3,031,218 949.9 1194
2000

MGSF person

2. What are the main sour ces of electricity on campus? What per centages come
from each source?

All of the schodlsin the UC and Ca State system, including UCSB, buy energy from
the Enron Corporation under a4-year contract that expiresin 2002. The precise
amount of energy consumed by the campus that is derived from different types of
power plantsis difficult to determine precisdy due to the inherent complexities of the
energy grid. See Figure 4-1 for power received from each source are based on
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Cdlifornia statewide averages (Wetherall, 2000). The campus aso has 37 diesdl
generators, which only supply energy during emergencies.

3. How much money does the campus spend on ener gy each year?
Costs associated with annua energy expenditures are listed in Table 4-5.

Table 4-5. Summary of campus energy costs

Y ear Electricity Electrigity Natural Gas Natural
(KWH) (therms) Gas Cost

‘ 1999/ ‘ 83,014,663 ‘ $5,487,911 ‘ 3,031,218 ‘ $1, 050 11 ‘

*|ncludes recharge costs

4. Doesthe campus have any on-site gener ation facilities? If so, what isthe
ener gy sour ce? Do these facilities use co-gener ation capabilities?

Only aminima amount of energy is produced on Ste using solar panels. No other on-
Site generation occurs, and therefore no co-generation facilities exist. The only on-sSite
energy sourceisthe solar array located on top of one of the dormitories for supplying
domestic hot water. The solar pandls significantly reduce the amount of natural gas
required for this purpose.

Other atempts at ingaling dternative energy sources on campus have been less
successful. UCSB, in partnership with Southern Cadlifornia Edison, ingadled a 200 kwW
fud cdl behind the old Gym pool to supplement energy demands. Because high
maintenance costs made the unit inefficient to run, the unit was retired in 1998, and
was removed from the campusin 2000.

Proposals have been approved for State funding to purchase a new 200 kW fuel cdll
for Bren Hall. The fue cell uses naturd gas and will serve Bren Hall exdusively,
athough a co-generation systemto recover the waste hest to provide hot water to the
dorms has been proposed. Thereis currently no funding available for the co-
generation system. In addition, State funding for the purchase of a40 kW
photovoltaic array for Bren Hal has dso been approved.

5. How much carbon dioxideis emitted into the atmaospher e from campus ener gy
consumption?

Cdculaion of CO, emissons that the campusis responsible for is complicated by the
fact that the amount of emissions varies with time or day and year and with the
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efficiencies of individua power plants.” The following numbers are rough estimations
that are most useful for suggesting orders of magnitude rather than actua amounts
(see Appendix A for calculations and assumptions).

CO; emissionsfrom 68,146,736 |bs CO, /year
electricity:

CO, from natural gas. 36,071,494 |bs CO./year
Total: 104,218,230 |bs CO,/year

In addition, we caculated the marginad amount of CO, emissons, or the amount of
CO, emission reduction that would occur from the reduction of energy use by 1 kWh
during peak loads (see Appendix B for assumptions and caculations). Reducing
electricity demand by 1 kWh would reduce CO, emissons by: 1.79 IbskWh in the
summer, and 1.31 Ibs’kWh in the winter. In other words, if UCSB reduced its energy
demand by 1 kW during peak demand in the summer, it would prevent 1.79 |bs of
CO_ from being emitted every hour.

6. What are the main uses of energy on campus?

The biggest use of energy on campusiis the operation of HVAC (hegting, cooling and
ar conditioning) systems, and the second largest (non-HVAC) useislighting. These
uses are typicd or commercid buildings.

Campus Electricity Uses Campus Natural Gas Use

20%

O Combined 5%
41%| B Egﬁgg 15% B Heating
% ®p|ug loads O'Hot Water
12% O Process Other

80%
22%

Figure 4-2. Partitioning of campus energy use

7. What buildings on campus use the most energy? Theleast?

" It is possible to determine emi ssions with more precision using sophisticated computer models.
However, these models are generally quite expensive, and were therefore not used for this project.
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The engineering buildings are by far the largest consumers of energy on campus. Two
new engineering buildings are scheduled for congtruction in the next 5 years, which
will have alarge impact on tota campus energy consumption. Engineering Il usesthe
most energy (10% of tota campus power demand). Other science buildings including
Physicd Sciences North, Physics and Biology |1 dso have high energy demands.
Humanities and Socid Sciences Building, which is one of the newest buildings on
campus, uses the least amount of energy of dl the mgor campus buildings.

8. How does UCSB' s ener gy consumption compar e to other UC campuses?

UCSB ranks 6™ among the UC campuses in electricity consumption. Both UC
Riversde and UC Santa Cruz consume less eectricity (See Figure 4-3). In addition,
UCSB usesthe least amount of natural gas of any UC campus (See Figure 4-4).
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Figure 4-3. Electricity use among the UC campuses
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Figure4-4. Natural gas consumption among the UC campuses

9. What campus programs or policies (if any) exist to encour age ener gy
conservation? When wer e these policiesimplemented?

Energy efficency in Cdiforniais mandated through Title 24 Section 6, which was
implemented in 1978 and updated most recently in 1998. There is currently no
campus-wide policy that is backed by the Adminigtration or the Academic Senate to
encourage energy efficiency at UCSB. An Energy Program, run by the Energy Team,
was established in 1998 through Fecilities Management to find ways for the campus
to increase energy efficiency, manage peak demands and reduce costs. Energy
efficiency measures taken on campus have been the result of efforts by Facilities
saff, funded by bonds from the State.

10. What types of ener gy conservation proj ects have been completed on campus?
How arethese projects funded?

The Energy Team has completed arange of conservation and efficiency retrofits,
induding:

Ingalation of acentrd chilled water loop to meet the cooling needs of
7 campus buildings.
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Ingtdlation of a computerized Energy Management Control System for
effective management of energy loads.

Replacement of inefficient mechanica eguipment such as pumps and
fanswith high efficency modds.

Replacement of two-thirds of campus lighting with high efficiency
fluorescent lighting.

Other projects are currently underway or are planned for the near future:

Expansion of the centra chilled water loop to service the majority of
the buildings on the main campus, and to switch demand times by
producing ice a night for daytime cooling.

Expanson of the Energy Management Control System.
Retrofits of the remaining one-third of campus lighting.

Inddlation of efficient fume hoodsin campus laboratories.

State bonds, through the Energy Efficiency Revenue Bond Program, have funded
campus energy-conservation projects. So far, conservation projects prevent the use of
more than gpproximately 43 million kwWh and save the University more than $3
million annudly in avoided utility cods

4.4. Analysisof Results

4.4.1 Current Progress/Trends

UCSB currently uses more than 86 million kilowatt-hours of eectricity per year at a
cost of more than $5,000,000. The mgjority of this energy comes from cod and
natura gas sources, with additiona power derived from nuclear and hydroelectric
power. Estimates based on projected infrastructure and population increases predict
that the campus will be using 135,572,000 kilowatt-hours per year by 2020, a 64%
increase (Enron, 2000). As we have seen from rising energy costsin the past yesr,
fossl fud supply isfinite and low energy costs are not guaranteed. Therefore, the
Univergty has a strong incentive to invest in both conservation measures and
dternaive sources.

Strategic Energy Plan

UCSB sarved as apilot campus for the development of a Strategic Energy Plan
prepared by Enron Energy Services. This done indicates that UCSB is preparing to
addressits energy Situation in a proactive way, according to Karl Brown, Deputy
Director of the Cdifornia Inditute for Energy Efficiency.
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According to the Strategic Energy Plan Report (the Report), the current peak demand
of the campus is 14 megawaitts. With projected growth in campus population and
fadilities, that level is projected to increase to 22 mw by 2010 using a“business as
usua” scenario. However, the report outlines a series of dtrategies for reducing

energy demand, and predicts that demand could actualy be reduced to aslittle as 12
mw by 2010 (Enron, 2000). While the Report does take into account the majority of
planned future campus development, it does not consider severa projects. Therefore,
demand will likely be higher than the estimates predict. However, the potentia for
dragtic improvement il exists in the areas discussed in the Report.

Conservation Projects

Projects that have been completed or are in progress to improve energy efficiency at
UCSB indicate that the schoal is on the right track. The Energy Project saff has
completed retrofits onanumber of buildings and has recently ingtaled the chilled
water loop in the library to serve the mgority of campus buildings with efficient
cooling capabilities. Energy efficient lighting upgrades have been completed on two-
thirds of the campus so far, and efforts are continuing to upgrade the remaining third.
The computerized Energy Management Control System has been indaled in many
areas of campus, and it isin the process of being expanded so that eventudly the
entire energy system of the campus will be automated. The results of these efforts
have been a sgnificant avoidance of energy usage and cog.

Electricity Consumption

While consarvation projects are effective, they must be viewed in context with the
increasing energy demands of the campus as awhole. Figure 4-7 shows that the total
amount of energy consumed per person increased steedily, indicating that the driving
force behind increasing energy demand is from building space and plug load rather
than rising campus population. The decreasing trend in energy consumption,
beginning in 1997-98, noted in dl three energy figures correlaes with the onset of
conservation measures described above, particularly the new chilled water loop and
the lighting retrofits. While the trend of the last few yearsis promising, more must be
doneto limit energy consumption form non-renewable sources on campus.
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Figure 4-6. UCSB annual energy consumption per square foot.

42



KWH/total campus

@go@qﬁﬁﬁ“@&

Fiscal Year

Figure 4-7. UCSB annual energy consumption per capita.

Natural Gas Consumption

Most of the conservation projects on campus have focused on dectricity rather than
natural gas. Natura gas consumption remained nearly constant between 1988 and
1993, when it averaged around 2,390,000 therms per year. In 1995 gas consumption
peaked and has remained high since then, averaging around 2,870,000 per year (see
Figure 4-8). Thisis about 20% higher than previous years. Gas consumption per
square foot of building square footage has remained relatively constant (Figure 4-9).
Figure 4-10 shows that per capita consumption of natural gas on campus aso
increased over the past decade. Thisincreaseis primarily atributed to the additiona
heating |oads associated with new buildings.
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Figure 4-10. UCSB natural gas consumption per capita

Although naturd gasisless environmentaly destructive than electricity generated by
other foss| fuds, it till does have an environmenta impact. Furthermore, the
economic cost of using natura gas has skyrocketed unexpectedly over the past yesr,
with rates increasing more than 500% between 1999 and 2000, according to the
Cdifornia Energy Commission. Therefore, the University should consider waysto
reduce naturd gas consumption by making systems more efficient and possibly
ingaling dternative heat generating sources. Some solar panels have been ingdled
on the roofs of dormitories to provide domestic hot water, which has decreased the
amount of naturd gas consumption. While these panels are agood first step in using
solar power, much more can be donein this area.

Future Projects

It is promising that conservation measures have in fact begun to bring consumption
levels down. However, consumption is il high, and will continue to rise il higher
in the next severd years as at least four new buildings come on line. According to a
recent survey by Gary Matteson, electricity demands are scheduled to increase by
29% over the next five years (Matteson, 2001). Thus, the University is going to need
to expand the types of conservation projectsit investsin order to ensure thereliable
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and affordable eectricity supply that is essentid for achieving the University’s
mandate of academic excdllence.

The Cdiforniaenergy crisis may provide both the impetus and opportunity for
investment in such projects. Gov. Davis has emphasized the role of State collegesin
consarving energy, and has identified funds through the California Energy
Commission to finance projects that could result in energy savings by summer 2001.
UCSB has submitted proposas for abroad range of energy projectsincluding
improvements in infrastructure, expanded equipment and lighting retrofits, and
ingalation of fud cdls and photo voltaic cels for on-Site power generation.

4.4.2 Environmental | mpact

Despite the fact that campus eectricity consumption has begun to decrease over the
past few yearsin response to conservation projects, the total amount of consumption
has remained high. Campus e ectricity use aone causes around 63 million tons of
CO, emissions each year, which contributes to global warming. In addition, the
campus contributes to some extent to dl of the environmental impacts that were
previoudy outlined in Table 4-2.

It isimportant to note that most of these impacts do not occur on campus directly, and
are therefore not within direct control of the University. Instead, the Campus puts
demand on alarger system of energy provision, which causes both globa and loca
environmenta impacts. Some of these impacts have direct impacts on UCSB’s
campus, such as ail spillsin the Santa Barbara Channel, while others do not directly
affect the campus at al, but harm places in other parts of the world. By reducing
energy demand and investing in dternative forms of energy production, the

University lessonsimpacts at al scaes and also helps open up markets for less
environmentally damaging technologies.

4.4.3 Institutional Framework

Funding

The main obstacles associated with energy efforts on campus result from alack of
funding. Unless paid for by bonds, energy projects must compete for funds with other
campus projects, including new building congtruction and an extensive deferred

mai ntenance budget. Alternative energy source equipment generdly requires higher
first cogts than traditiond equipment. Therefore funding is often difficult to obtain for
these types of projects when life cycle costs are not prioritized.

Energy Team

In 1989, UCSB took over the respongbility of campus energy management from the
UC Office of the President. Since that time it has conducted a complete energy survey

46



and begun a series of conservation projects. UCSB’s Energy Team, comprised by six
full time staff members, is able to look comprehensvely at energy use on Campusin
order to identify the mogt effective ways to improve on al energy issues. The gods of
the Energy Team are to increase efficiency and reliability while reducing cogts and
promoting awareness across Campus. No environmental gods are specificaly
identified, but many of the methods for increasing energy efficiency dso yield
environmenta benefits

The Energy Team at UCSB iswdll structured to work toward sustainability on
Campus. The main congraint that they face is lack of funds, which often get
channeled to other projects because of alack of aclearly stated commitment to
sugtainability from the adminigration.

Zone Structure

Facilities Management has divided Campus operations into separate Zones (Chapter 3
for more details). Zones dlow managers to become familiar with specific parts of
campus in order to ensure the mogt efficient operations. This sysemisaso well

suited to optimizing energy efficiency, aslong as staff members are properly trained

in efficiency measures. The fact that some staff members do not fed comfortable with
the new computerized Energy Management Control System prevents the potentia
advantages of this system to be redlized.

4.4.4 Financial Support

Energy Contract

The UC and Cd State systems signed a four-year ectricity contract with Houston
based Enron Energy Servicesin 1998. According to the LA Times (Peabody, 2001),
the dedl has buffered the schools from rate increases and therefore has saved them at
least $20 million across dl schools over the four-year period. While signing along-
term contract was seen as somewhat of arisk because it could have prevented savings
if rates had dropped sgnificantly, it was sSigned to bring security to these large energy
consumersin the face of uncertainty under deregulation. The Cdiforniauniversity
system (including both UC and Ca State schools) consumes 1% of the Sate's
electricity (Peabody, 2001). The ded with Enron represents one of the few cases of
users taking advantage of direct access to energy providers under State energy
deregulation.

Availability of Funds

One of the main reasons that the most energy efficient equipment is not aways used
on campusislack of funding for initid investment. Because new building projects
have fixed budgets, vaue engineering is often required to ensure that projects do not
overspend. Energy efficiency isnot a primary priority in value engineering efforts,

47



thus, efficient equipment is sometimes eliminated form projects, even though the
initid investment could result in cost savings over time. Energy conservation projects
must compete with other capita projects for funding, and priority is often given to
new buildings and congtruction, rather than energy retrofits or equipment upgrades.

Cost Savings

Because energy hills congtitute such alarge expense for the campus (more than $5
million per year), the campus does have a strong incentive to reduce energy
consumption. Projects that increase energy efficiency make sense economicaly as
wedl as environmentally. For example, energy retrofits on campus (including lighting
and mechanica equipment upgrades) save the campus more than $3 million per year
in avoided utility cogts. Energy saving feetures of Bren Hall will save $32,000 per
year. A cogt benefit andysis of the Bren Hall features reveds an initid investment of
$148,000, which should yield a net present value benefit of $88,000 over 10 years
(Dozier, 2000).

On-Site Generation

Investment in on-Site energy generation can be more difficult to justify on economic
grounds. Up front costs of fud cells and photovaltaic cdls can be quite high, athough
these costs are quickly dedlining in the face of increased demand. While investment

in solar water heaters and photovaltaic arrays can pay for themsdvesin energy
savingswithin 3-7 years, investment in fudl cdls ill have alonger payback time. For
example, the 200-kilowait fud cdl being consdered for Bren Hall will cost
approximately $950,000 to ingtdll, including infrastructure. The unit would save the
campus $46,000 in dectricity costs each year based on 1999 dlectricity prices. At that
rate, it would take more than 20 years for the campus to earn back its investment. In
an inditution where funds are limited and competition for resources is intense, this
type of investment is unlikely to be prioritized. However, there are considerations that
make investments in ont Ste generation more etractive.

Fird, the onsat of the Cdifornia energy crisswill undoubtedly result in energy price
increases that could be as much as 40% higher. Natura gas prices have dready shot
up by approximately 200%. Thus, the payback time for invetments in dternative
source on-Ste generation could have dramaticaly lower payback times. Second,
aternative energy sources such asfud cellsand PV cdls are clean running, resulting
in very little pallution or CO, emissions. Current economic evauations do not
condder these advantages, but there is dtill some vaue for the university to limit its
overd| contribution to environmenta problems, and this done could justify the
expense. Third, by utilizing co-generation technologies, waste heat can be harnessed
to provide heat or hot water to other buildings, thus increasing total annua savings,
particularly because of therisein naturd gas prices. Fourth, if the campusisableto
generate more electricity than needed to meet its own needs, it can sdll the excess
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back onto the grid at market price. In addition, organizations such asthe Cdifornia
Energy Commission and Southern Cdifornia Edison often provide direct funding or
financing programs in order to bring down theinitid price of on-Ste generation
equipment. Lastly, advances in technology and increases in consumer demand are
continuing to bring the price for aternative energy sources down, making things like
fud cdlls more affordable.

Other campusesin the UC system have dready begun to benefit from on-site power
generation. UCLA, UC Davis, UC San Francisco, UC Berkeley and UC San Diego dll
have on-site co-generation plants, which generate atota of 100 megawetts plus
additiona building heeting (Peabody, 2001). Severd funding sources, which have
been created since the onset of the Cdifornia energy criss, will likely provide
opportunities to schools to increase power-generating capacity. Most notably,
Assembly Bill 970, passed by the Cdifornia Legidature and signed by Gov. Gray
Davisin November 2000, makes available $50 million to the Cdifornia Energy
Commission to fund projects that reduce peak energy demands by summer 2001. The
Energy Team a UCSB has written proposals for 12 projects to be submitted, which
would fund arange of projects ranging from continued lighting retrofits to the

purchase of fud cdlsand PV cdls. If funded, these projects could sgnificantly

reduce both the financia burdens and environmenta impacts of campus operations
from energy use.

445 |nnovativeness

UCSB’s Energy Team and other Physica Facilities staff members have been hard at
work for the past few yearsidentifying efficient ways of reducing energy demand.
The two largest areas in this endeavor represent innovative uses of new technologies.
The new chilled water loop dlows for effective cooling of many campus buildings
with aminima amount of energy input. The system was designed specificdly for the
campus.

The campus energy team has embarked on a number of projects to increase energy
efficiency. Projectsinclude the indalation of energy-effident lighting, the
replacement of old motors with energy efficient modes, the ingtalation of varigble
ar volume HVAC capabilities, the modification and/or replacement of Iaboratory
fume hoods with energy efficient models, the increase of therma energy storage
capacity, and other miscellaneous projects.

One of the most ambitious energy saving projects on campus has been the ingtdlation
of ahighly efficient chilled water loop in the basement of the library. The chiller
currently provides cooling for 7 buildings, and severa more will be added to the
system in the next few years. When the new chiller became operationd, it replaced 13
older and less efficient chillers, aswell as associated pumps and fans. New, efficient,
varigble-frequency models replaced old pumps, so that building temperature can be
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controlled mogt efficiently. Plans to expand the system include extending the loop to
the mgority of buildings on campus, and to use the chiller to mekeice a night in
order to provide cooling during the day while shifting high demand to off-peak hours.

Ancther important energy project on campus is the ingdlation of an Energy
Management Control System. This system provides red-time data and alows energy
managers to assess and control operating systems around campus by computer in
order to manage energy loads. Thistool has become important during the Cdifornia
energy crigs, when the school has been called on to reduce energy demands in order
to prevent rolling blackoutsin the State.

The ingalation of the Energy Monitoring Control Systemn represents another
important innovation for the campus. The system dlows energy managersto have a
level of precise control that was never possble in the past. The system has played an
extremely important role during the energy criss, when campuses were caled on to
limit energy consumption by up to 7%. Energy managers have been able to shut of
different HVAC systems on arolling basis to cut down on consumption without
building users even noticing. By carefully balancing energy decreases with occupant
comfort levels, the campus has been able to reduce demands dramatically. This has
enabled UCSB energy managers to volunteer to reduce power by 1,750 kilowatts at
the request of the California Independent Systems Operator under the |ISO Demand
Rdief Program, one of the highest levels committed by any UC school.

4.4.6 Community/Education

Staff Training

One mgor areain need of improvement for campus energy operationsis continuing
education for energy personnd on effective ways to operate new computer- based
monitoring equipment. No amount of investment in high-tech equipment can be
worthwhile without a staff that is trained to take advantage of it. In addition, training
can help boost mord of the staff and encourage them to actively engage with and find
way's to maximize sugtainability on campus.

Campus Outreach

During the recent energy criss, Facilities Management sent out emailsto dl
departments on campus notifying them of the ISO declared emergencies and
requesting assstance in conserving energy. Many departments have responded by
turning off halway lights and computer monitors in order to decrease energy demand.
Other outreach projects include presentation to campus departments and
adminigration, and the formation of a campus energy committee. These effortsarein
the process of being expanded in order to increase conservation by campus users.
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4.5. Environmental Report Card

Does the Universty have an energy conservation Yes 1
program?
Isthe totd amount of energy consumption Yes 1
decreasing?
Is the amount of energy per square foot building Yes 1
Space decreasing?
Is the amount of energy use per capita Yes 1
decreasing?
Does the University meet a least 10% of its No 0
energy needs from the use of aternative sources
on-gte?
Has the University begun to replace lighting Yes 1
fixtures and bulbs to increase energy efficiency?
Has at least 75% of inefficient lighting been No 0
replaced?
Has the campus begun replacement of inefficient Yes 1
mechanica equipment?
Has a least 75% of inefficient mechanica Yes 1
equipment been replaced?
Do new buildings exceed Title 24 standards for Yes 1
energy efficiency?
Is there a campus-wide policy on energy No 0
congervation?
Are there any outreach programs to increase Yes 1
energy conservation on campus?
Total: | 9/12
Percentage: | 75%
Grade | B-
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4.6. Recommendations

4.6.1

4.6.2

4.6.3

Promote Outreach, Education and | nnovation
Increase continuing education for campus energy manager's.
Encourage energy managers to find innovetive ways to conserve
energy.

Educate building occupants, especidly office, laboratory, and
computer center staff, on ways to conserve energy.

Use information reporting of departmenta performance on energy
conservation by publishing consumption statistics on a campus web
gte.

Provide incentives for departments to conserve energy.

Educate sudents living in dorms on the importance of energy
conservation.

Use Energy Efficient Equipment and Alternative Sources
of Energy

Adopt campus-wide building standards for energy efficiency that
exceed Title 24 standards.

Conduct a comprehensve sudy on the feasibility of dternative energy
(solar, wind, fud cdl, microturbines, geothermal, etc.) generation on
campus. Employ these options wherever possible.

Require a minimum percentage of dectrica generation purchased
from the provider to come from renewable sources (must be UC and
Cd State sysem wide.)

Require that dl campus gppliances and dectrica equipment have
Energy Star labels or meet minimum energy efficiency sandards (as
outlined by the American Council on an Energy Efficient Economy’s
annud publication on appliance ratings.)

Continue Energy Retrofits

Continue efforts to upgrade aging mechanica and dectrica equipment
such as chillers, bailers, fans, pumps, lighting, etc. with high efficiency
dterndtives.
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Use high efficency lighting and fixtures and bulbs (indluding outdoor
lighting and exit Sgns))

Use task lighting to supplement ambient daylighting in work aress.
Provide variable and automated daylight- actuated controls so that only
the amount of light needed is used.

Replace older laboratory fume hoods with energy efficient models.
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5. WASTE MANAGEMENT

5.1. Introduction

This chapter investigates waste management efforts focusing on: solid waste
management, recycling efforts, hazardous waste management, and purchasing
practices. The background, environmental impacts, economic issues and campus
issues are investigated for each topic. The solid waste, recycling and purchasing
practices sections focus primarily on paper and paper goods and office supplies, given
thelr immense presence on university campuses. Although it would be quite useful to
look at the environmenta standards surrounding the purchase of non-paper items
such as computers, photocopiers and other eectronic equipment in more detall, it was
beyond the scope of the present report.

5.2. Background

Americans generate gpproximately 208 million tons of trash each year, or morethan
4.3 pounds of solid waste per person, per day (U.S. EPA, 1996a). Thisfigureistwice
as much as any other country, and waste generation in the US is expected to increase
further due to increased population and reliance upon disposable goods. The U.S.
EPA predicts that waste generation will increase to 253 million tons of waste by the
year 2010 (U.S. EPA, 19964). There are two primary sources of solid waste in the
US: resdentia waste (which includes single and multi-family dwellings) and
commercid waste (which includes schoals, industria sites and some businesses).
College campuses primarily fal in the commercid waste sector, with waste generated
from adiverse array of activities, including scientific research, the food sector, and
office operations. Although the commercid waste sector generated less than half of

dl U.S. municipd solid waste in 1995, reductions here can gtill have a mgor impact
on the surrounding ecologicd integrity.

5.2.2 Waste Management

Communities dl over the country generate large amounts of waste, much of which
could be prevented, reused or recycled. Effective waste management isavita
function for any community given concerns regarding environmenta harm associated
with the generation and disposd of wadte, limited landfill space, and economic
factors. There are three primary steps involved in successful waste management:
reduction, reuse and recycling.
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Figure 5-1. Principles of waste management

Step One: Waste prevention: “Any action undertaken by an

individual or organization to eliminate or reduce the amount or
toxicity of materials before they enter the municipal waste stream. This
action is intended to conserve resources, promote efficiency, and
reduce pollution (CIWMB, 1995).”

Waste prevention (also referred to as source reduction) includes a range of activities,
from reduced packaging to preferentia purchasing. Waste prevention plays an
important role in waste management efforts as it has the potentia to reduce the
volume of solid waste generated, and thus the amount of waste that needs to be
disposed of. This could result in subgtantia environmental and economic gains for
communities at dl levels. Wadte prevention is generaly consdered the most
important step in waste management, as there will be less need for recycling and
digposd if there isless waste generated to begin with.

Step Two: Reuse: “ The recovery or reapplication of a package or
product for uses similar or identical to its originally intended
application, without manufacturing or preparation processes that
significantly alter the original package or product (CIWMB, 1995).”

The concept of reuse is extremely important as ameans for aiding in waste
prevention/ minimization programs, as people can reuse products rather than
disposing of them. There are numerous opportunities for reuse to occur, given that
many products are smply thrown away before they reach the end of their useful
lifespan. However, at some point these products will till need to be disposed of,
which suggests that reuse should be paired with other stepsto ensure for effective
waste management.

Step Three: Recycling: “The process of collecting, sorting, cleansing,
treating and reconstituting materials that would otherwise become
solid waste, and returning them to the economic mainstream in the
form of raw material for new, reused, or reconstituted products which
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meet the quality standards necessary to be used in the marketplace
(CIWMB, 1995).”

Recyding is atwo-toned issue, for which both positive and negative arguments have
been made. On the one hand, recycling conserves resources by decreasing reliance
upon virgin materids. However, recycling isnot an entirely ‘clean’ process, asit il
requires the use of sgnificant quantities of resources and energy. Recyclingisa
beneficia way to manage materials that would otherwise become waste, and for
waste that cannot be prevented, recycling is the next best choice.

This discussion suggests that an effective waste management srategy will typicaly
incorporate one or more of these steps. However, experts agree that waste prevention
is the most effective way to control municipa solid waste, and thus dl waste
management programs should begin with afocus here.

5.2.3 Legidlation

Solid waste legidation has been implemented on both the federd and state leve. Of
utmost importance to UCSB is State L egidature Bill AB675 (AB75), which took
effect on January 1, 2000. This bill states that municipdities, including UCSB, must
reduce landfill weights by: 25% by the year 2002, and 50% by the year 2004. This
bill isa continuation of AB 939, which cdled for smilar landfill reductions by 1995
and 2000. Many communities in Cdiforniafailed to meet regulated waste reduction
levels mandated by AB939, and had to ask for extensions to avoid $10,000/day fines.
Therefore, anew chalenge now liesin meeting solid waste reduction levels as
mandated by AB75.

Over the years, the disposa of hazardous materids has become more stringently
regulated. UCSB currently has two key legidative consderations RCRA and
Cdifornia SB-14. The Resource Conservation and Recovery Act (RCRA), managed
by federd authorities, requires ‘cradle to grave’ tracking of hazardous wastes. In
1991, the U.S. EPA authorized the State of Californiato implement RCRA in this
state. In fact, the Cdifornia program is more stringent than the federa program in
many respects. Ladtly, “right-to-know” laws a both the federal and State levels
require users of hazardous materids to submit information regarding materials used
and accidenta releases of hazardous substances to regulatory agencies (Smith, 1993).

5.2.4 Environmental | mpacts

The high energy and materias requirements of today’ s industria societies may
serioudy impact the environment over time, both in terms of product manufacturing
(use of nonrenewable resources) and product disposd. Univerdties have an
important relationship with these two aress, given the large amount of goods
purchased and disposed of by students, faculty and staff. However, the true
environmenta impacts associated with the use of a product from cradle to grave are
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not fully understood. An overdl assessment of environmental impacts associated with
both waste generation and disposal is outlined below.

Waste Generation

There are dgnificant environmenta costs associated with the extraction of materids
and the manufacturing of products that are used in substantial quantities by large
ingitutions. The manufacturing of products and materids resultsin the depletion of
minerds, the use of large quantities of energy, the depletion of native forests, the non
renewable use of petroleum, and water and air pollution. The environmenta concerns
associated with the continued increase in waste generation spill over into any future
waste-management efforts. With less generation of waste to begin with, thereisless
of aneed to address treatment and disposal issues. Therefore, taking steps to target
the waste problem at the first step, waste generation, will yield the greetest future
returns.

Waste Disposal

The generdtion of large quantities of waste subsequently makesit necessary for more
means of wagte disposal to be identified, which in itsdlf is an extremdy time
consuming, controversia and cogtly activity. Each year, approximately 130 tons of
municipa solid waste (M SW) ends up in landfills across the country (Earth Work’s
Group, 1990). There are great uncertainties regarding the effectsimpacts of the
disposal of such large quantities of waste. No one knows what kinds of hazards we
will face in the future from the garbage, some of it toxic, thet is dready buried in the
ground (Rafthje and Murphy, 1992). In addition, landfill spaceislimited and other
disposa methods have not proven popular. Landfill disposdl is dangerous for many
reasons.

Landfills commonly release gasses that consst of naturdly occurring
methane and carbon dioxide. These gases form insde the landfill as
the waste decomposes. As the gases form, pressure builds up ingde a
landfill, forcing the gases to move. Some of the gases escape through
the surrounding soil or smply move upward into the atmosphere,
where they drift away. Typicdly, landfill gasesthat escape from a
landfill will carry dong toxic chemicds from sources such as paint
thinner, solvents, pesticides and other hazardous volatile organic
compounds (VOCs), many of them chlorinated (Montague, 1998).
While there are no solid data regarding the true amount of greenhouse
gasses emitted by landfills, EPA modds estimate that they may
contribute as much as 35% of total U.S. greenhouse gas emissons,
thus posing a significant threat (Phillips, 1998). The release of
methane gas, in particular, is aserious issue, as methane has been
recognized as a greenhouse gas contributing to globa climate change.
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Landfillstypicaly generate methane for decades, gradudly releasing
the gas into the atmosphere. Although technologica innovations have
been designed to deal with this problem in new landfills, exiding
landfills are ill a potentia source of danger.

In addition to gas emissions, landfills dso have the potentid to
contaminate groundwater supplies due to leskage contaminated with
toxic materials. The U.S. EPA estimates that gpproximately 75% of
the 55,000 landfillsin the U.S. are polluting groundwater reserves
(Jones-Lee and Lee, 1993). Municipad solid waste (MSW) landfill
leachate contains awide variety of hazardous chemicdss, conventiond
contaminants, and non-conventiona contaminants. Contamination of
groundwater by such leachate renders it, and the associated aquifer,
unreliable for domestic water supply and other uses (Jones-Lee and
Lee, 1993). Numerous studies have revedled a significant correlation
between the contamination of groundwater supplies and public hedth
risks, such as cancer, birth defects, and mutations. Thus, great
attention must be placed on the prevention of groundwater pollution by
MSW landfill leachate.

5.2.5 Economics

In genera, economics provide a common forum for the discussion of costs and
benefits associated with environmenta issues. However, deriving the true costs and
benefits associated with any activity israrely astraightforward activity. For example,
measuring the cogts associated with purchasing recycled- content products may be
easer to determine than the benefits associated with the decreased use of virgin
products. The waste sector, however, does provide some useful sources for measuring
economic impacts such as the price of disposd (land filling vs. recycling) for various
goods and materials.

Cost of Waste and Waste M anagement

Aswas noted with respect to the environment, there are sgnificant fisca costs
associated with the extraction of materials and the manufacturing of products. Waste
generation results in large fiscal cogts, due to the increased use of non-renewable
energy and materid sources, resulting business inefficiencies, and the mere fact that
by wasting more, you get less out of what you produce and/or purchase. Waste
management itsdlf is an activity that amountsin sgnificant cogts for individuals,
communities and regiond authorities due to labor, equipment, facility and tempord
costs.
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Municipal Solid Waste

Weaste collection is the Sngle most expengve component of a solid waste
management system, representing ~2/3's of the cost of managing MSW (APWA,
1976). By decreasing the amount of waste generated to begin with and concurrently
increasing recycling efforts, there exists agreet posshility to note sgnificant
monetary savings. Although recycling is more expensive than traditiond solid waste
management methods, many industry leaders have proven that it is possible to do
right by the environment and gtill make a profit. For example, the nations' three
largest solid waste companies, which offer collection, hauling and disposa services,
produced total revenuesin excess of $17 billion in 1994 (Phillips, 1998).

Hazar dous Waste

Hazardous waste notes fiscal issues smilar to those of MSW, athough the majority
of costs here rdlate to disposal. Hazardous waste is very expensive to dispose of,
given the serious environmenta and hed th impacts associated with exposure. Finding
an areato dispose of hazardous waste is a difficult, costly and time-consuming task in
itself. Most hazardous waste is disposed of in states such as Arkansas, Louisiana and
Utah. The safe transport of hazardous waste across thousands of milesto these areas
resultsin large fiscal cods. In addition, there are Sgnificant liability concerns for

those who use and dispose of hazardous waste. Should hazardous waste leak from its
disposd ste to contaminate the surrounding air, water or soil, those who sent their
waste to the disposal Site could face large monetary fines. Although these costs may
not be incurred for savera years, they could cause greet financid stressfor an
indtitution such as a university, and should thus be consdered carefully. By reducing
an inditution’s reliance upon and quantitative use of hazardous materids, thereis

thus a great opportunity to reduce that indtitution’s fiscal burdens.

Costs Associated with Recycled-Content Products, €tc.

In the past, most companies that shied away from the use of recycled-content
products did so for economic reasons (i.e., recycled- content goods cost sgnificantly
more than virgin goods). However, in recent years, the market has noted a smaller
price difference between these goods. In addition, many programs have now been
ingtituted to encourage the use of recycled goods. Although recycled-content goods
gill cost more than virgin goods for most products, the economic theory of economies
of scae suggests that as demand for a product grows, supply will grow, thereby
lowering the price. Thus, increased demand for recycled-content goods by ingtitutions
with great purchasing power (such as universties) will likely help drive the price

down for such goods.
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5.2.6 Campus |ssues

Solid Waste

Waste management is a serious issue a ingtitutions such as universities, where
thousands of people live and vigit daily. The average college student produces 640
pounds of solid waste each year, including 500 disposable cups and 320 pounds of
paper (Earth Works Group, 1990). Given this average, UCSB done is estimated to
generate more than 16.2 million pounds of waste each year.® Serious human hedlth
and ecologica threats may be associated with the generation and disposa of such
large quantities of waste.

Hazardous Waste

Americans discard more than 2 million tons of hazardous waste each yeer,
approximately 2/3 of which makesitsway to alandfill. Thisis a serious concern
given that sgnificant environmenta and human hedlth hazards may be associated

with landfill leekage. Although educationd inditutions typicaly produce less
hazardous waste than indugtria facilities, a 1990 EPA report estimated that colleges
and univergties generate 4,000 metric tons of awide variety of hazardous substances
each year (Keniry and Egan, 1998). Large universities offer adiverse array of
academic programs, many of which are rooted in the sciences and include the use of
hazardous chemicals and substances in laboratories. Laboratory chemicals create the
largest category of university hazardous waste, athough toxic substances are a'so
used in art, architecture, photography and thegtre departments (Smith, 1993). In
addition, maintenance work, grounds keeping and university research activitiesdso
add to the mix. Mogt chemicd usein laboratoriesistightly regulated, while
miscellaneous use for arts-and- crafts and maintenance may lack proper handling and
disposal procedures. In genera, the disposal of hazardous materids has become more
gringently regulated and more expengive in recent years. This trend, combined with
the notion that hazardous waste found on college campuses may pose a Sgnificant
threst to both the natural environment and to human hedlth, demongtrates the need for
proper hazardous waste management.

Waste Management Efforts

There are two clear solutions to the waste dilemma faced on university campuses.
One solution involves generating less waste to begin with, while the other emphasizes
diverting wagte from landfills via reuse and recycling. Reduced waste generation is
typicaly achieved in conjunction with recycling efforts, indicative of astrong
partnership between the two waste management efforts. By reusing and recycling old
materias, there will be less of aneed to procure new ones. Thus, the depletion of

3 Calculated as 640 pounds multiplied by approximately 25,000 students.
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non-renewable resources may be lessened in accordance with the principles of
sugtainability.

Recycling

Recycling on college campuses has grown tremendoudy in recent yearsin an effort to
protect natural resources via the transformation of solid waste into avauable
commodity. There are currently four “R’'S’ associated with campus recycling efforts
to “close the loop”: Reduce, Reuse, Recycle and Buy Recycled. Recycling is often
Seen as an extremely viable option for campuses, as many goods may be sold for a
gsmdl monetary gain. In addition, recyding isahighly visble activity thet is

relatively easy for people to engage in. This makes the chance of success more likely
than for other less tangible aspects of waste management. Although recycling has
served avita role in waste management efforts to date, there is a growing sense that
recycling efforts may have reached their peak capacity. While recyclingisan

essentid part of any campus waste management plan, a stronger focus on waste
prevention and reuse to begin with would greatly reduce the amount of materidsto be
recycled.

Purchasing

Although recycling has made greet headway in recent years, it is clear that recycling
adonewill not ensure sustainability. There is agreat need to *close the loop’, by
creating a demand for recycled products. Purchasing marks the entry of most goods
and services into the campus system, making this gateway one of the best Sites for
environmental innovation. Through careful purchasing policies, university

procurement staff can support arange of environmenta practices, while aso closng
the recycling loop. Due to the large amount of money spent and the large quantities of
goods purchased, inditutions of higher education can play akey rolein developing
the market for environmentaly friendly goods and services. Higher education
expendituresin the U.S. exceeded $186 billion in 1992-93; college students spent
another $45 hillion and college bookstore sdesin the U.S. reached $6.5 hillion in the
same year (Keniry, 1995). Although these figures are somewhat outdated, it is clear
that college campuses engage in large amounts of purchasing which could drive the
market for recycled products viatheir exercisng of “purchasing power.” There are
many economica options available today for the use of recycled products, which will
greatly complement waste prevention efforts.

Inherent in purchasing decisons is not only recycled-content, but aso genera
environmenta concerns. For example, the transport of products from far away has
sgnificant environmenta costs. By choosing to purchase goods from loca vendors,
universities can cut down on the trangport of goods from far away. Thiswill thus
reduce emissions of CO,, asgnificant contributor to the greenhouse effect and global
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warming. These problems, with both locd and globd implications, need to be
serioudy considered when making purchasing decisons.

Recycled-content Post-consumer Recyclable products can be
products are made from content refersto collected and remanufactured
materias that would materid from into new products after
otherwise have been products that were they’ ve been used. These
discarded. Itemsin this used by consumers products do not necessarily
category are made totally or businesses and contain recycled materias and
or partidly from materid would otherwise be only benefit the environment
destined for disposa or discarded as waste. if recycled after their use.
recovered from indudtrid

activities.

5.3. Reaults

A series of questions were taken and adapted from the campus environmenta audit
format in April Smith’ s book, “Campus Ecology.” Interviews were held with
members of Mary Ann Hopkins from Fecilities Management, Steve Howson and Jexi
DuBoux from Central Stores, Ken Bowers from the UCen Bookstore, Bruce Carter
from Environmenta Hedth and Safety, Lara Jensen from Associated Students
Recycling and the Santa Barbara Community Environmenta Council. All data
included were derived from these sources, dthough additiond library and Internet
research was aso performed regarding specific sections. The following questions
were asked to gauge UCSB'’ s status with respect to waste management efforts.

5.3.2 Solid Waste
1. How much solid waste does UCSB generate annually?
In 1999, UCSB disposed of 5,536.19 tons of solid waste.

2. What arethe sources and types of thiswaste?

According to awaste-compostion-study administered by Facilities Management, the
types of waste generated at UCSB may be classified in Table 5-1. However, it is not
possible to break down trash generation by source & thistime,
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Table 5-1. Types of waste at UCSB

i Material
Cardboard Chairs
Office Pack Wooden Pdlets
Shredded Paper | Electric Motors
Newspress AC & Concrete
Aluminum Computers
Clear Glass Wire
Brown Glass Antifreeze
Green Glass Batteries
Mixed Glass Radiators
Co-minged Tires
Magazines Metal
Sted Cans Green Waste
Masonry Blocks | Recycle Refuse*

3. How much solid waste was landfilled last year and what wer e the associated
costs?

UCSB landfilled approximately 3,299.35 tonsin 1999-00. Although no specific costs
are available for landfilled waste, associated costs for total trash services provided by
Marborg totaed $675,000/year, and Facilities Management considers this a good
estimate for the cost of landfilled waste.

5.3.3 Hazardous Waste
4. How much hazar dous waste does the campus gener ate annually?

Approximately 128 tons of hazardous waste were generated in 1999-2000. This
consisted of 42 tons of laboratory waste and 86 tons of asbestos abatement.

5. How isthe hazardous waste disposed of ?
Table 5-2 shows the breakdown hazardous waste disposd.

6. What arethetotal hazardous-waste disposal costsin a single academic year ?
Costs associated with the disposal and transport of hazardous wastes on campus
amount to gpproximately $106,600 / year, excluding asbestos. Most University
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Table 5-2. Hazar dous waste disposal

Material Amount Disposed

(Ibs) Disposal Method
Hammable Liquid 31302 Reused as fud
Hammeable Liquid/
Corrosive 3842 Incinerated / Treated
Corrosive 6377 Incineration
Oxidizer 1386 Incineration
Toxic Organic 3638 Incineration
Toxic Inorganic 2731 Incineration
Hammable Solid 207 Incineration
Misc, non-RCRA? 5053 Recycled / Landfilled
Batteries 1023 Recyded / Landfilled
Photo Waste 1679 Recycled / Treated
Mercury 184 Recycled
Gas Cylinders 231 Treated
Qil 805 gdlons Recycled
PCB 33999 Incinerated / Landfilled
Asbestos 102936 Landfilled

Recycled / Poured down

Sdntillation Aid? 3058 drain

! This category includes waste subject to California state regulations, but not to federal

regulations.

2 Scintillation fluid is used as amediumto detect radiation and is typically one of two types; oneis
an alcohol and the other is biodegradable.
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wastes average about $2.82/Ib. with the more reactive or toxic chemicals reaching as
much as $45/1b.

7. Doesthe campus have a history of violating hazar dous waste disposal
regulations?
The campus does not have a history of any hazardous waste violations.



8. Hasthe campusinitiated a hazar dous waste reduction program?

Y es, Senate Bill SB-14 outlines the need to reduce waste. On campus, Environmental
Hedth and Safety makes an effort to educate people as wel in the following aress:
conducting microscale experiments, using less hazardous chemicals, purchasing only
what is needed, and participating in the campus Chemica Exchange Program.

9. When wasthe hazar dous waste reduction program implemented and what
have savings been to date?

The program was established in 1989 in response to SB-14. It isnot possible to obtain
data on savings generated.

10. Istherea system in place for tracking and inventorying hazar dous chemicals
bought and used? If so, please describe.

UCSB developed atracking system for chemicas and hazardous waste brought into
the campus system in 1989. This system has sSince undergone two new versons,
however, it does not have capabilities for tracking waste exiting the UCSB system.

5.3.4 Recycling
11. Doesthe University currently have a recycling program?

Y es, the UCSB Recycling Committee was formed by Vice Chancelor David Sheldon
in 1989. This committee brought together the key players that were affected by
recycling and committed to its success on campus. The Committee was created in
response to the need for a coordinated program or collection strategy to handle the
large volumes of recyclable materia generated on campus. The committeeis
composed of gaff, faculty, and Sudents; representatives from the offices of Budget
and Planning, Facilities Management, University Center (UCen) Dining Services,
UCen Operations, Centrd Stores, Housing Environmenta Office, A.S. Recycling
Program, Community Environmental Council, and the County of Santa Barbara
Asociated Students (AS) recycling isaso involved in the collection of waste from
recycling bins around campus, as well as outreach to faculty, staff and other
Campuses.

12. What isthe budget for the UCSB recycling program? How isit funded?

Thereisno officia budget in place for Facilities Management and the UCSB
Recycling Program; however, and some money is obtained from the Refuse Bill and
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the Grounds Department (total amount not specified). In addition, A.S. recycling
receives ~$0.75 per sudent per quarter, for an annual budget of gpproximately
$15,750.

13. What types of goods ar e recycled on campus? How many tons of each
material wererecycled during the last year? What are the associated costs?

See Table 5-3.

Table 5-3. Quantitiesrecycled in 1999

Material TonsRecycled in
1999

Cost of Recycling

Cardboard 250.02 FREE
Office Pack 158.75 FREE
Shredded Paper 2.64 FREE
Newspress 135.93 FREE
Aluminum 0.26 FREE
Clear Glass 4.76 FREE
Brown Glass 2.07 FREE
Green Glass 3.05 FREE
Mixed Glass 27.67 FREE
Co-mingled 18.94 FREE
Magazines 0.44 FREE
Sted Cans 10.53 FREE
Telephone 4.15 FREE
Directories

Masonry Blocks 8.65 FREE
Chairs 1.86 FREE
Wooden Pdlets 15.28 FREE
Electric Motors 7.64 FREE
AC & Concrete 264.00 FREE
Computers 9.67 FREE
Pant 1.05 FREE
Wire 615 (Ib.) FREE
Antifreeze 220 (gdlons) FREE
Batteries 480 (Ib.) FREE
Radiators 200 (Ib.) FREE
Tires 1,820 (Ib.) FREE
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TonsRecycled in
1999

Cost of Recycling

‘ Material

Meta 314.32 $125 per ton + Dumpster
Rental

Green Wagte 96.22 $33 per ton

Recycle 896.86 $45 per ton

Refuse*

*Recycle refuse includes both trash and recyclables that are sorted through at Marborg’s
Material Reclamation Facility for recycling.

14. How does this compareto past performance?

The Campus recycled 40.4% of its solid waste in 1999, which is an increase of
~2000% since 1992-93. However, the Campus has dso noted a 7.4% increase in
landfilled waste from 1993-1999.

5.3.5 Procurement

15. What per centage of recycled paper and goods does the univer sity currently
purchase? What are the associated costs?

Table 5-4. Central storesrecycled product purchasing

Year Virgin Paper”~  Recycled Paper
1997-1998 59,073 11,028
1998-1999 52,934 20,297
1999-2000 48,305 25,739
Change 97-00 - 18.23% + 133.40%
Cost 1999 $3.26/ream $3.56/ream

*July 1 — June 30.
** All information presented in reams of paper (~500 sheets per ream).

Central Stores: Central Stores purchased 25,739 reams of recycled paper in 1999-00.
Costs, which includes price with tax and ddivery, are dightly higher for recycled

paper Vs. virgin paper.

University Bookstore: The Bookstore does not have atracking system in place for
purchases of individud items, which makesit difficult to quantify the amount of

recycled content goods purchased by the Bookstore. The head of recycled product
purchasing estimates that recycled content products occupy approximately 10% of
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total Bookstore shelf space for paper products. In addition, the gifts department’s
shelves contain ~20% recycled content cards.

16. What types of recycled paper products does the campus pur chase?

Central Stores: Central Stores purchases recycled paper for photocopiers, writing
needs, printers, etc.

The University Bookstore: The Bookstore offers avariety of recycled paper products,
including notebooks, loose-leaf paper, sketchbooks, note cards, greeting cards and
some dationary. In genera, the Bookstore attempts to offer at least one recycled
dternative for each paper product it sells.

17. Who arethe University’s major suppliers?

Central Stores: Office Supplies. Centra Stores purchases office suppliesfrom a
variety of sources including: Boise Cascade, Corporate Express, and Office Depot.
Paper: Centra Stores gets the best price on paper directly through manufacturers.
UCSB has been using Xerox for the last 8-10 years (#3R2047). However, dl
departments have funds at their discretion that alow them to purchase from any
outside vendor without tracking.

University Bookstore: The Bookstore is composed of three main sectors: 1) the core
academic department (managing textbooks, supplies, computers and general books),
2) the gift department (offering cards, stationary, wrapping paper, etc.) and 3) the
emblematic department (which offers clothing, stickers, mugs, etc. with the UCSB
indggnia). The core academic department isfed by avariety of suppliersincluding:
McGraw Hill, Prentice Hall, Thompson, Ampad, Top Hight, Essdte, Strathmore and
Macintosh. The gift department is supplied by ~250 vendors including Hallmark,
Sherman and the Recycled Content Paper Company. Findly, the emblematic
department isfed by 20-50 different suppliers.

18. Do suppliersoffer any products made from post-consumer recycled
materials?

Central Stores: Boise offers many recycled products for departments to buy from.
3M aso offers arecycled post-it- note pad, athough high costs now preclude Centra
Stores from purchasing them. Xerox offers a 30% post consumer waste recycled
content paper, which appears to be as high as they go right now. They recently
upgraded from 20% about 6-8 months ago without even telling their customers about
it.
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University Bookstore: Paper product suppliers Ampad, Top FHight, Essdlte and
Strathmore al offer recycled content products. In generd, approximately 75-80% of
Bookstore paper suppliers offer recycled content products, athough suppliers for
other products do not. The gift department was unaware of any suppliers offering
recycled content products.

19. What isthe campus purchasing policy for furniture?

UCSB is part of a UC system-wide agreement for purchasing furniture, which hasa
current contract with Steelcase. Thus, departments are supposed to buy al furniture
through Centrd Stores. This agreement significantly lowers the costs of purchases. In
fact, we get lower prices on furniture purchases than anyone else in the nation.
However, this contract is due to expire on 12/31/00. The contract will then be put out
to bid and the results of that bid will determine the next contract vendor. (The Bren
School was able to get out of this contract by demonstrating their need to purchase
environmentaly sound materids).

5.4. Analysisof Results
5.4.1 Current Progress/ Trends (Solid Waste)

In generd, materid consumption and disposa on campus has increased over the past
7 years (see Figure 5-2). Solid waste to be disposed of on campus has increased by
74% since 1993, dthough some of this may be attributed to an increase in population
and congtruction on campus. It is encouraging to note that although solid waste
generation has increased in the past decade, the amount of solid waste being recycled
has aso increased by ~2000%.

The overdl increase in waste generation from 1992-93 on may be partidly attributed
to increased congtruction on campus, large volumes of green waste resulting from El
Nifio events during that period, and a 10% increase in campus population. It is
unclear why 1997-98 registered a dip for both waste generation and recycling.

Per capita waste generation has increased by ~57% since 1993 or an average of 8%
per year (See Figure 5-3). However, there was only a 10% increase in campus
population during this time period. This suggests an overdl trend towards increased
per capitawaste generation, and points to the need for a strong source reduction
campaign a UCSB. There are three primary components of source reduction:

1. Create productsthat use fewer material and energy resources.
2. Desgn merchandise for longer life and greater duraility.
3. Reuse materidsrather than discarding them.
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Figure 5-3. Waste generation per person at UCSB

Although some of these components will have to be addressed at the point of product
design and manufacturing, UCSB can gtrive to selectively contract with vendors that
adhere to these principles whenever possible. Consumers (such as universities) have
an opportunity to drive the marketplace due to the large influence of “consumer
purchasing power.” Students, faculty and staff can choose to purchase those products
that are manufactured in an environmentally conscious manner and to boycott those
products that are not (See Purchasing Practices). Such actions would result in an
increased presence of products on campus with lesser environmenta impacts.
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L egislative I ssues

Many terms of regulation have been created in recent yearsto ded specificaly with
the issue of wagte reduction. In 1990, State L egidature Bill AB939 was put into
effect. Thishill required al municipdities to reduce landfill weights by 25% by 1995
and by 50% by the year 2000. This deadline has come and gone, leading to the
formation of State legidature bill AB675 (or AB75), which took effect on January 1,
2000. This hill gates that municipdities must reduce landfill weights by:

25% by the year 2002;
50% by the year 2004.

Although Santa Barbara as awhole failed to meet regulated waste reduction levels
mandated by State Legidature Bill AB939, UCSB exceeded AB939 levels by 10.1%
from 1995-1999. However, anew chalenge now liesin meeting solid waste reduction
levels as mandated by State Legidature Bill AB75. Although thislaw is not entirely
understood by members of the solid waste community, it is generdly believed to
pertain to waste reduction with respect to landfill weights from the year 2000. Thus,
current landfill weights will serve as a basdline for improvement over the next four
years. Although UCSB has made great strides in terms of reducing the amount of
trash making its way to the landfill, the amount of waste generated on campus is Hlill
increasing. It is clear that solid waste is still amagjor issue on this campus, and that
materid consumption needs to be cut drastically in order for sustainable efforts to
proceed.

5.4.2 Environmental | mpacts (Solid Waste)

Office Pack — A Never Ending Challenge

In 1999, UCSB kept 161.39 tons of *office pack’ from the landfill. However, a 1999
wadte stream audit showed that office pack is the main ingredient (~67%) of our
landfilled trash. Thisis a serious concern, given that the items fdling under the office
pack category are fully recyclable. In addition, preventing office pack from entering
the landfill results in sgnificant savings across many redms. The 161.39 tons of
‘office pack’ that UCSB kept from the landfill in 1999 (viarecycling) saved:

1,106,00 galons of water

316 gdlons of aill,

9,400 pounds of air pollution,
474 cubic yards of landfill space,

663,600 hours of eectricity (about 79 years of dectricity for atwo
bedroom house))
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2,686 trees, and

more recycled paper products were produced (Facilities Management,
2001).

Although we are recycling more office pack today than ever before, it isimportant to
remember that thereis till room for greet improvement by further reducing the 67%
of office pack making its way into the landfill each year. Office pack can be recycled
back to its high qudity content many times. For example, a piece of un-shredded
paper can be recycled back to paper seven times before being recycled to alesser
grade of product such as cardboard fill (Facilities Management, 2001). In generd,
athough we have done a good job in the recycling arena, we are smply going to have
to do better.

Landfill I ssues

UCSB currently sends its waste to be landfilled to Tejiguas Landfill. This 80-acre
landfill, located in a confined canyon, provides landfill disposd for the
unincorporated areas of the south coast of Santa Barbara County, the City of Santa
Barbara, and the Cuyama Valey. The Tgiguas Landfill islocated 26 miles west of
Santa Barbara, immediately north of Highway 101 dong the Cdifornia coast, and
began accepting waste in the late 1960’ s as a County-owned and operated venture. It
was dated to reach its permitted capacity early in the year 2000 unless measures are
taken to extend itslife and usefulness. This date has come and gone, and the County
isdill investigating an expansion of the current landfill space or amoveto an
dternate location. The County must prepare an Environmenta Impact Report (EIR)
to initiate either of the proposed expansion projects or an aternative project.
However, either choice raises objection from interested parties and will result in
ggnificant fiscd cogts. Both the expansion of the existing landfill or the moveto an
dternate Ste will result in environmenta damage. Therefore, any efforts undertaken
by UCSB to reduce its amount of landfilled waste could result in a subgtantid
environmental gan.

5.4.3 Institutional Framework (Solid Waste)

Committees & Partnerships

Recycdling efforts at UCSB have increased drastically since the creation of the
Recycling Committee in 1989. These efforts are primarily responsible for the
decreased |landfill loads noted in recent years. There are many key personnd involved
in the actua pick-up and management of recyclable goods disposed of on campus.
The A.S. Recycdling gaff collects materias from the exterior recycling clusters,
custodians collect * office pack’ from the interior of the buildings, and groundskeepers
collect trash in the fourth section of the recycling clusters. The A.S. Recycling staff
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a0 provides educationa outreach to University departments regarding purchasing
practices, by promoting the following ideals: purchase recycled paper, look for "post-
consumer content” when making a purchase, and support recycling by initiating a
buy-recycled policy throughout the department. The networking of many key players
on campus has contributed to the formation of a strong recycling program.

Univer sty Focus

Most waste management efforts undertaken by UCSB to date have focused on the end
products (i.e., product disposd). While the University has astrong recycling program
in place, no such source reduction campaign has yet to be developed. Thisis a serious
omission on the part of the University given that waste prevention is generdly viewed
as the mogt effective way to control municipa solid waste. With the generation of

less wadte to begin with, the University could note the following benefits: decreased
disposa weights, reduced environmenta impacts associated with manufacturing and
disposd, reduced waste digposal costs, savings in materia and supply costs, savings
from more efficient work practices, and the use of fewer resources in dedling with
waste digposal issues. Therefore, a strong source reduction campaign would result in
decreased environmental damage as a direct result of University operations.

5.4.4 Financial Issues (Solid Waste)

In 1994, the Associated Students (A.S.) Recycling Committee, which is a member of
the UCSB Recycling Committee, brought momentum to campus recycling by
successfully presenting the spring (1994) Genera Elections balot with alock-in fee
of $.75 per student per quarter. This now fundsthe A.S. Recycling Program. In just
two years, the A.S. Recycling Program was able to provide the campus with a grant to
purchase much needed outdoor containers for collecting glass, newspaper, auminum,
and plagtic. This grant has dso provided jobs and inva uable experience for many
interested students. However, no forma budget isin place for recycling efforts
undertaken by Facilities Management on campus. They receive some money from the
Grounds budget, but thisis a very negligible and inconsstent amount. In addition, it
isunclear if monies exist to aid in the promotion of a strong source reduction
campaign on campus.

M onies Saved

By increasing recycling and diverting wastes from the landfill, UCSB has avoided the
cost of disposd, which islinked to the tipping fees that are paid to landfill operators
when waste is disposed of . Based on this assumption, the University could potentialy
save $150,000 on disposal costs by increasing the use of recyclable products on
campus. Since recycling is bascdly a free-of-charge service for the University, and
land filling costs $45/ton, substantia gains could be redized by increased recycling
efforts.
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Recycling Green Waste Landfill
Free $33/ton $45/ton

The development of an on-ste composting fadility could dso result in financid
savings for the University. Green waste currently costs $33/ton to haul off campus for
composting. Given that UCSB disposed of 96.22 tons of green waste in 1999- 2000,
there exists a potentid savings of ~$3200. However, the greatest financid gains for
the Universty would likely stem from a successful source reduction campaign,
resulting in less waste to be digposed of to begin with. The completion of a successful
source reduction campaign could dlow the University to reclam a sgnificant share

of its current $675,000 annud waste disposa costs.

5.4.5 Innovativeness (Solid Waste)

BERTHAS

Facilities Management and the UCSB Recycling Committee designed recycling bins,
commonly known as BERTHAS, in 1995. These bins have four compartments for the
disposa of trash, paper, plastic & aduminum and newspaper. There are ~61 BERTHA
binslocated a various, convenient |locations around campus. The contents of these
recycling bins are picked up and hauled by A.S. Recydling bicycleriders. This
innovative recycling bin desgn has been purchased by Ventura County and many
other UC schools (such as UC San Diego and UC Davis), pointing to UCSB’srole as
aleader in the university recycling movement.

WasteWise

UCSB joined the EPA’s WasteWise program in 1999. WasteWise is afree, voluntary,
EPA program that aids U.S. organizationsin the dimination of costly municipa solid
wadte, resulting in both economic and environmenta benefits. WasteWiseisa
flexible program thet alows partnersto design their own solid waste reduction
programs tailored to their needs, focusing on reducing, reusing, and recycling solid
waste materias. The University has not reported to the WasteWise program for this
year, dthough it is expected that the results of the year 2000 waste stream audit will
soon be sent out for andysis. Waste stream audits undertaken by the University are
extremely beneficid, asthey can ad in improved waste management efforts by
identifying the percentage of waste in campus dumpsters destined for the landfill that
could be recycled.
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Associated Student Recycling

The Associated Student Recycling Program has designated outreach coordinators that
are responsible for waste management education on campus. The outreach
coordinators are respongble for educating the incoming staff and students as well as
keeping in touch with the more resident population at the University. These outresch
coordinators administer the Green Awards Program to promote their waste gods and
to recognize departments and campus organi zations thet strive to improve their waste
prevention methods, increase their use of recycled content materids, and participate
in recycling efforts (Andrande et a., 2000). This program began in 1997 and serves
severd purposes. it acts as aform of interna recognition, stimulates competition
among departments and other organizations such as the copy centers that produce
quarterly readers for students, and results in increased awareness of waste
management efforts and responsihilities. The awards are administered based on the
results of a detailed questionnaire documenting department waste management
practices, and the winners are publicized viae-mail and in campus publications, such
asthe Dally Nexus newspaper. The questionnaires serve adud role: (1) they help to
determine which departments are worthy of a Green Award, and (2) they provide
information for focusing outreach efforts, by highlighting opportunities for
improvement. In addition, A.S. Recycling uses specialy designed bicycles for the
collection of recyclable materids from BERTHASs around campus. The use of these
bikes demondtrates A.S. Recycling’'s commitment to the environment, as they emit
none of the traditiona pollutants associated with automobile trangportation and
provide high vishility for campus education.

On-Site Recycling Refuse Facility

Facilities management recently completed a design for, and received approva for, a
recyding refuse fadility on University grounds. This facility will cover ~40,250 ft?
and will feature Sx main components:

Worm composting bins (using reclaimed wood and some pre-
consumer food waste).

Recycled-concrete bins (for the reuse of small pieces of concrete on-
gte).

Two 40-yard green waste bins (collection area of green waste to be
composted off gte).

A 25-yard bin for recycled refuse (thisrefersto dl trash collected on
campus, not in aBERTHA bin, that is sorted through for recyclables
before disposa).

Three 4-yard recycle containers (to house recyclable meteridsfrom
the surrounding area for pick-up by CEC).
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Mulch storage (for reuse on campus).

The presence of thisfacility will make asmal dent on compost production for use
on-dte by the campus. However, it will divert asignificant amount of green waste
from the landfill. In addition, the presence of thisfacility on-Site servesasan
opportunity to educate the campus community about composting, green waste and
opportunities for the reuse of such materias on campus. Smilar experiments with
such afadility at UC Berkley resulted in the generation of very fine compost, which is
currently sold by UC Berkley for $3 a bag. Given time to develop, this facility on the
UCSB campus may yield smilar outputs and produce compost good enough to be
used on campus.

University Bookstore

The University Bookstore does its own recycling of cardboard boxes at the UCen.
The Bookstore also offers a container for the recycling of plastic shopping bagsin the
front of the store. The Bookstore started to |et people bring backpacks a coupl e of
years ago in order to cut back on the use of plastic, petroleum-based shopping bags.
This has worked better than they ever imagined, with an estimated 75% decrease in
the use of these bags and no need to reorder for quite some time. In line with this
activity, the Bookstore dso trains cashiers to dways ask if customers actualy need a
bag. This activity has dso proven overwhelmingly positive, as a mgority of
consumers choose to place their purchases in their backpacks.

54.6 Community & Education (Solid Waste)

In 1986, UCSB recycling formed a relationship with the Santa Barbara Community
Environmenta Council (CEC). Once discarded items make their way into the
appropriate recycling receptacles, they are taken to the blue recycling dumpsters
located on campus, which are provided and serviced by the CEC. The CEC isanon
profit environmental organization based in Santa Barbara that sdls recyclable
materias collected from UCSB. If the proceeds generated by the sde of the
recyclable materias exceed the cost of service (which is completely covered by the
CEC), the surplusis returned to UCSB. However, thistypically does not amount to a
large sum of money. Although UCSB does not regp the traditiona benefits associated
with the collection of recyclable materids (i.e., the funds from their sde), neither do
they bear the traditiona costs associated with the transport and disposal of these
materids. This has proven an efficient community partnership, aded by open lines of
communication and equd trade offs between benefits and codts.

76



Facilities M anagement

Facilities management donates building materids such as paint, tiles and flooring to
Habitat for Humanity. Other items are also donated to the Santa Barbara Community
Environmenta Council and Art from Scrap, aloca art studio.

5.4.7 Current Progress/ Trends (Hazardous Waste)

Unfortunatdly, reliable data regarding hazardous waste purchasing is only available

for two years, 1998 and 1999. No data were available for tracking the disposal of
hazardous waste off of the UCSB campus. The current head of the campus hazardous
waste program came onboard in 1998, and he was unable to verify computer records
(many of which were quite discombobulated) prior to that date. A 16.4% increase was
noted in the purchase of hazardous materid liquidsin liters from 1998 to 1999, aong
with a 61.6% increase in the purchase hazardous waste solids. In 1999, hazardous
waste disposa was broken down as shown in Figure 5-4.

5.4.8 Environmental | mpacts (Hazardous Waste)

UCSB currently disposes of the mgority of its hazardous waste via transport to states
such as Utah and Arkansas for land filling. Hazardous waste generation and disposal
has negative environmenta impacts, as doesimproper handling. As was mentioned
previoudy, hazardous waste could potentidly lesk from its disposa Steto
contaminate the surrounding ar, water or soil. Although this could result in

irreparable damage to the surrounding environment and community, no clear link to
UCSB has been noted with respect to these activities.

Incineration or
Treatment
18%

Recycling
20%

Landfilling
62%

Figure 5-4. Disposal of hazardous waste
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5.4.9 Institutional Framework (Hazardous Waste)

The hazardous wadte facility was built in 1993, making it ardativey new
structure/program. Through a partnership with the CEC, this center has aso been
used to host a household hazardous waste program. In terms of campus operations,
the hazardous waste stream may be broken down as follows: 1) solvents (acetones,
ethanols, etc.) used in experiments and for cleaning glassware in labs, 2) lab waste
(ex. specimen preservation in the biology department); 3) other categories (ex. spray
paint cans, organic debris from mechanica engineering, pump ail, gas, and water
contaminated with ether).

The hazardous waste program recently switched their pickup procedure, which has
had alarge impact on the amount of hazardous waste now being disposed of. Prior to
July of 2000, EH& S had arecharge basis for dl labs, whereby |abs were charged a
gross amount of money for materid pickup ($40/gdlon) regardless of the materid
type. Labs now pay indirectly for pickup service viagrant money received by each
department. This change may be viewed as both an aid and a hindrance to hazardous
waste management efforts on campus. On the one hand, departments now pay for the
true costs associated with their trash disposal. Researchers now have no excuse to
illegaly dispose of hazardous waste or store it indefinitely to avoid financid cods.

On the other hand, these researchers now have no incentive to minimize the amount

of waste generated since the cost of digposa no longer hits them directly in the pocket
book. However, EH& S thinks that this new collection system is much better for the
locd environment and the safety of employees in the |aboratories.

Chemical Exchange Program (CEP)

Chemica exchange programs on other UC campuses have proven quite successful in
recent yearsin terms of reusing chemicas and reducing the amount of hazardous
wadte and chemicas making their way to disposal. Unfortunately, this program has
not yet met with such success at UCSB. Currently, other UC websites provide a
means for viewing what chemicas people are offering or people can offer something
themsalves. All UC schools were required to participate in the CEP or amilar
program because of SB-14, written in the late 1980s. This bill states that large
hazardous waste generators such as universities need some waste minimization
program in place. Another catayst for the development of the CEP at UCSB wasthe
redlization of the extremely high cost of hazardous waste disposal. Engaging in more
reuse a the University level could sgnificantly cut these high codts (See Table 5-5).
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Table 5-5. Hazar dous waste disposal costs

Material Disposal Costs ‘
55 gdlon drum of paint $270 / drum
Hammable paint ~$200 / drum
Mercury ~$35/ pound
Ordinary chemicas ~$2.50 / pound

5.4.10 Financial 1ssues (Hazardous Waste)

General Issues

Aswas gtated in the preceding survey, disposal of hazardous waste from the UCSB
campus cogts ~$106,000 a year. Land filling hazardous waste is the chegpest root for
disposdl; however it typicdly isnot a popular disposa option given that most
chemicals are restricted from being landfilled. In addition, land filling is quite risky
due to the potentid for future lidbility if the landfill lesks or if public buildings are
built on top of it after closure. Recycling and incineration cost roughly the same,
~$2.82/1b., with the more reactive or toxic chemicas reaching as much as $45/1b.
Although many costs associated with the use and disposa of hazardous waste may
not be incurred for severd years, they could cause great financia stress for UCSB,
and should thus be consdered carefully. Reduced reliance upon and quantitative use
of hazardous materias could thus greetly reduce UCSB'’ s future fisca burdens.

Chemical Exchange Program (CEP)

The detriment of the Chemica Exchange Program (CEP) at UCSB may be primarily
attributed to alack of funding and staffing for the CEP website. Thiswebsteisavitd
component of a successful program, asit alows people to easily post and view
materias avallable for exchange. Although this website is not up and running yet,
EH& S has attempted to provide some of these services themselves. For example, if
EH& S notices areusable chemica placed out for disposa and pickup, they will
contact the Chemistry department regarding reuse. However, thisisonly asmdl
effort thet likely has a smdl impact on waste minimization. The formd devel opment
of the CEP at UCSB will prove necessary for any significant improvements to occur,
improvements that could significantly decrease UCSB'’ s annud hazardous waste

disposal costs.
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5.4.11 I nnovativeness—M croscal e Experimentswith Hazardous
Waste

Science labs are the main generators of hazardous waste and chemicals on campus,
pointing to the need to addressissues a this scde. EH& S estimates that they
currently pick up ~30 gdlons of waste from Chemistry each week, composed of
solvents and solvents mixed with toxic materids. However, thislikely represents an
improvement over past performance as at least one series of the undergraduate
chemistry program has been converted to microscae experiments. Microscae
experiments were developed in the late 1970’ s, and are expanding in their use around
national colleges and universities. These experiments are miniaturized versions of
standard laboratory experiments, using quantities a hundred to a thousand times
smdler than before. Benefits associated with the use of microsca e experiments
include improved laboratory air qudity, overall |ab safety, better, more consstent
results, and lesser time requirements. In addition, the cost of purchasing chemicals
and disposing of wastes are also greatly reduced (Smith, 1993). UCSB currently uses
microsca e experiments in Methods of Organic Lab Chemidiry 6A and 6B, and in
many biochemigtry labs. The use of this technique has occurred primarily in large

labs containing hundreds of students. Smdller, upper level courses do not use
microscale techniques, given that these students need more practica lab scae
experience and there is less material used overdl. Thus, it is unclear how effective or
redigtic the future expansion of these techniques would be in the Chemistry
department. However, there may be an opportunity to further this practice in the

Biology department.
5.4.12 Community & Education (Hazardous Waste)

EH& S has formed a successtul relationship with the CEC. The EH& Sfacility isopen
on Fridaysfor use by small businesses and on weekends for use by the Santa Barbara
community. Approximately 7000 people ayear dump hazardous waste (typicdly
photowaste, paint and batteries) via the CEC household hazardous waste program.

EH&S number one stated god isto reuse and recycle hazardous waste and chemicas
on campus whenever possible. This has been accomplished, in part, by giving away
itemsin good condition through CEC' s household hazardous waste program. This
materials exchange program provides goods for free to the public. In addition, when
large quantities of a reusable product are generated on campus, EH& S may attempt to
solicit interest from businesses. For example, Facilities Management recently had a
large reserve of tar available for disposal. EH& S contacted aloca contractor/
company that could use the tar. Thisresulted in alarge cost savings of ~$4,000 for
the department. Thisisan example of an ided partnership for the campus.
Unfortunately, however, savings of this magnitude tend to be recognized only once
every few years. More common is the reuse and recycling of |ab waste (which
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represents the mgjority of hazardous waste on campus), which accounts for little cost
savings.

5.4.13 Current Progress/ Trends (Procurement Practices)

Paper & Paper Products— Central Stores

Purchasing of recycled content paper by departments at UCSB has increased a
hundred-fold in the past decade, from O reamsin 1988-89 to 25,739 reamsin 1999-
00. However, the amount of virgin paper purchased has increased over thistime
period as well, by ~28%. Given that the University’s population has only incressed
~10% over thistime period, it appears that paper use per person has increased on
campus, indicating increased reliance on paper products in generd. However, figures
from recent years paint a pogtive picture for environmentally conscious purchasing at
UCSB. From 1997-2000, virgin paper purchases decreased by ~18% and recycled-
content paper purchases increased by ~133%. This may be partialy attributed to
specific steps taken by Centra Stores and by increased qudlity of recycled-content
paper and paper productsin generd.

Paper & Paper Products— UCSB Bookstore

It s difficult to quantify the amount of recycled content paper and paper products
purchased and sold by the Bookstore or to compare current performance with past
performance due to alack of available data. However, it is clear that the Bookstore
has steadily increased their recycled content product offerings. These efforts have
been aided by the fact that increased competition in the recycled paper goods market
has led to decreased prices. However, the gift department has noted that the recycled
content craze of past years has started to die down, resulting in fewer advertised
products for them to purchase. The Bookstore currently attempts to offer at least one
recycled option for each major paper product the Bookstore offers, and to bring in
new recycled content products whenever possible. However, recycled products
currently occupy only ~10% of tota shelf space for paper goods, and ~20% of total
shelf space for greeting cards, which suggests that their presence, while growing, is
dill quite smdl. Thisis of concern given that generd supplies (which include paper
products) account for $4.03M of annua saes, and greeting cards account for
$150,000 of annua sales. Changesin these rddively large areas could significantly
impact UCSB’s environmental impact. In addition, the Bookstore does not offer
recycled content products for anything outside of paper and paper products, which
points to the fact that the environmenta movement in thisareaiisonly in the

beginning stages of success.
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5.4.14 Environmental | mpacts (Procurement Practices)

In order to accurately measure the environmenta impacts associated with a product, it
is useful to congder the environmenta costs of materid extraction, manufacturing,
product use and disposdl. Virgin products often require the extraction of non
renewable materids from the earth, significant energy and resource requirements
during manufacturing and use, large emisson of pollutants into the environment and
the permanent loss of land to land filling. In generd, the production of recycled-
content products is less polluting, chegper and more energy- efficient than taking new
meteria from the environment. For example, one ton of 100 percent post-consumer
recycled paper saves 20 trees, 7,000 galons of water, and enough energy to power a
typical home for sx months (Green Sedl, 1995). In addition, 60 pounds of air
pollutants are eiminated and three cubic yards of landfill space are spared. Thisis

just one example in aseries of many tha pointsto the Sgnificant savingsto be
redized by the production and purchase of recycled-content products.

5.4.15 Institutional Framework (Procurement Practices)

Central Stores

Although the increase in recycled content product offerings and sales noted by

Centra Stores are encouraging, these numbers do not tell the whole story, as over 200
departments engage in purchasing via an independent route. Approximately haf of

the campus has a del egation to spend $500/day per vendor (any vendor they choose),
while the other half has a delegation to spend $2500/day per vendor. Those with a
higher delegation smply have more *purchasing’ training, and can dso purchase from
any vendor they choose. Central Stores would only get involved for “equipment’
purchases — i.e,, afree standing object, with a one year life-span and a cost of $1500
or more (so the supplier of a PC under $1500 is up to the department’ s discretion).
This crestes somewhat of aproblem, asit isvirtualy impossible to track department
spending under this arrangement. In addition, departments smply choosing to
purchase chegper, virgin paper at another outlet may negate any good moves made on
Centrd Stores behdf. Thus, any sort of an environmentaly conscious purchasing
policy developed through Centra Stores for departments at UCSB would likely meet
with limited success. A change in the indtitutiona mindset is needed to make
environmentaly conscious purchasing practices apriority regardiess of the point of
se.

Furniture

Centrd Stores at UCSB is just beginning to get involved with recycled- content
furniture, in part due to the Bren School’ s request for recycled furniturein their new
building. However, recycled- content is only one facet of sustainable furniture.
Pollution prevention, waste prevention, energy conservation, regulatory compliance
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and educational outreach are dso extremely important factors to consder when
choosing afurniture vendor. The UC system currently has a contract with Steelcase
furniture for al campus furniture purchases. However, this contract is due to expire
on 12/31/00. The contract will be put out to bid and the results of that bid will
determine the next contract vendor. During a system-wide meeting in the oring of
2000, buyers from the UC campuses met to discuss the e ements of the bid document,
and it was decided that a section would be included to address the issue of recycled
content. Mogt of the large companies the UC system has dedlt with in the past offered
refurbished furniture within their line; however, this type of product was not
traditiondly part of the contract due to the large discounts dictated by the vendor's
contract for traditiond furniture. In addition, most of the companies that offer
recycled-content furniture are not large enough to handle the volume generated by the
Universty sysem. There are currently four primary companies cgpable of handling
the UC system hid: Steel case, Haworth, Herman Miller and Knoll (Westinghouse).
Although each company has a different focusin terms of their environmenta efforts,
al are committed to environmentd issues and have the ability to serve the UC system
asapractica contract vendor. Cost issues here should not be of a‘ non-environmenta
vendor vs. and environmenta vendor’ type, given that the UC system has decided
that environmental concerns should be apart of the vendor’s contract. Rather, cost
comparisons here should only be made between the four companies presented.

University Bookstore

The Bookstore has demonstrated a pretty proactive stance in seeking to enlarge
current recycled content product offerings. The Bookstore looks at the UCSB student
body as a very defined and exclusive audience with whom they need to make a strong
link with their values and interests. In this spirit, the Bookstore has been quick to
change when student concern and voices have been raised. In addition, extensive
donation regimes have been established by the Bookstore throughout al of its
departments, which aids substantialy in the campus connection with the surrounding
community. However, no policies are in place  this point to ensure for the continued
purchasing of recycled content products in the future. Although there are a number of
dedicated personnd heading Bookstore operations, a Stated environmental purchasing
policy that could be demondtrated at al levels of the Bookstore would subgtantialy
adin sugainability efforts. Thisisagreat pitfdl of the Bookstore, especidly given

that they have avery large impact on campus with ~$14M in annual sdes.

5.4.16 Financial |ssues (Procurement Practices)

Recycled paper currently costs more than virgin paper for one smple reason:
economies of scae. The production of recycled paper is actudly aless expensve
process than non-recycled papermaking (Davis and Kinsdlla, 1990). However,
recycling mills are smdl compared to traditiond paper mills, resulting in ahigher
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comparative production cost, and thus a higher price for the consumer. With
increased demand (and increased technologies) for recycled products, more suppliers
will enter the market, resulting in lower prices as aresult of increased competition.
Thus, it is clear that buying recycled products aso creates a demand, lowering the
price difference between recycle and non-recycled goods. Thisfinancid factor, aong
with increased environmental awareness, will undoubtedly greetly aid the
sudtanability movement.

Recycled Products Purchasing Cooper ative

Although recycled paper is il dightly more expensive than virgin paper, new
initiatives have been developed to encourage increased use of recycled paper. The
Recycled Products Purchasing Cooperative (RPPC) is an example of one such entity.
The RPPC is a collaborative non-profit effort aimed at increasing the amount of
recycled paper used by businesses and public entities. Membership in the program is
free, and members receive recycled paper at prices that often meet or beat the price on
nonrecycled or virgin fiber paper. The RPPC states that 2000 member purchases are
expected to reach over 50,000 cases, saving water, energy, and the equivaent of
10,000 full grown trees (RPPC, 2001). The RPPC currently provides 30% post-
consumer recycled copy paper that is thoroughly tested and recommended by the US
Government Printing Office. The RPCC plansto carry higher post-consumer paper in
the near future as well.

Central Stores

Table 5-6 displays the cost of al paper purchases at Central Storesin 1998-99. Paper
here includes envelopes, paper, tablets and padded envel opes. Spending on recycled-
content paper has clearly increased in recent years, and as aresult of the annua ‘May
sdé€ (seeinnovation section below), recycled-content paper purchases as a percent of
total paper purchases, have increased from ~33% in 1997-98 to ~46% in 1998-99.

Table 5-6. Central Stores paper purchasesfor 1998-1999

‘ Spending— Virgin  Spending - Recycled  Percent Recycled
‘ 1998-1999 ‘ $302,921 | $ 263,342 | 46.5% |

University Bookstore

Aswas previoudy mentioned, increased competition in the recycled goods market
has led to decreased prices overal. Although recycled content products are still more
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expengve to purchase than traditiona products, the Bookstore will often consider
taking asmaller profit margin in order to make them available at a price that will sl
The retail pricing decision at the Bookstore is dways tied to an awareness of the
consumer and what they will spend to acquire a product. Asfor itemsin the gifts
department, the Recycled Content Product line comes from Utah with avery high
price point. Thisis apoor seller among students, as are handmade cards and
gationary, which aso garner ahigher price. The head of the gifts department stated
that they may be willing to take a profit cut here and offer more of these types of
goodsif given some sense of overdl dedication to sustainability by the Bookstore as a
whole.

5.4.17 Innovativeness (Procurement Practices)

Central Stores

Central Stores has held alarge May sde for recycled paper the past two years. This
sdeisintended to convert virgin paper users, and actually costs Central Stores money
asthey sdl the recycled-content paper at alower mark-up price. Central Stores
currently charges asmaller markup for recycled- content paper than for virgin paper,
athough they could charge a much higher markup for their recycled paper. This
decreased price (which took effect last year) was for socialy conscious reasons, and it
demongtrated a measure of goodwill on the behdf of Central Stores.

University Bookstore

Every February the Bookstore has a big sale where customers who tradein old
sweatshirts get $10 off a new swesatshirt. They then donate these used sweatshirts to
locd charities. Over the past couple of years, the Bookstore has faced problems
regarding the manufacturing of their emblematic line and other accessories (ex,
backpacks) due to sweatshop concerns associated with their ~20-50 vendors. The
Bookgtore is currently working with sociology professor Rich Appelbaum to perform
an experiment testing if sudents redly will prefer to buy clothes made domestically.
They are trying to find two shirts of the same qudity and features to sdl Sde-by-sde:
one made from al-union production and one made in a sweatshop. The Bookstore has
taken the initiative here and is committed to working with the community to find an
equitable solution for this problem.

General Campus | ssues

There are severd campus issues regarding purchasing practices that may not fal
entirdly within ether Central Stores or the Bookstore' sjurisdiction. One such
exampleisthe purchase of photocopier machines. Photocopiers potentialy have a
large impact on the environment given the large amount of dectricity they use, the
congstency of their use, and the large quantities of paper passing through a
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photocopier per day. UCSB currently has 14 active vendors for copiers that cost more
than $2,500, including Konica, Sharp, Minolta, Xerox, Linear, Toshiba, Aficio and
others. Individua departments put out some generd specifications tailored to their
needs and present these to the bidders with the help of Central Stores. The library
recently completed a bidding process for anew fleet of copiersfor atotal copy center
that will al use recycled paper. A new vendor, using Konica copiers, stepped in in
September to handle the trangtion to all recycled paper photocopiers. Each of these
machines will cost 10 cents per copy, which islessthan it cost in previous years to
copy on the two recycled paper photocopiers previoudy offered in the library. The
switch to recycled- paper copiers has been hampered by concern regarding the
performance of recycled vs. virgin paper in photocopiers. However, a recent Garbage
meagazine article Sated that more than 80 percent of the commercid printers polled
reported that recycled paper’ s performance was equal to or better than that of non-
recycled paper (Davis and Kinsdlla, 1990). In order to deal with these concerns head
on at UCSB, A.S. Recycling is currently undertaking a study to test the performance
of recycled paper vs. virgin paper in multiple copiers around campus. Positive results
will hopefully provide an impetus for dissuading performance fearsin the

community.

Although this report focuses primarily on paper and paper products and office
supplies, the U.S. EPA is creating a growing market for environmentaly friendly
goods such as dectronic products and building materids viatherr Energy Star
program. UCSB could potentialy regp substantia financial rewards from a
converson to these products by joining the Energy Star Purchasing Initictive,

5.4.18 Community & Education (Procurement Practices)

University Bookstore

The Bookstore provides bins for people to donate used clothing and goods, which are
then donated to the Unity Shoppe, the Santa Barbara Rape Criss Center and
trangtion homes in the area. Paper goods that cannot be sold by the Bookstore due to
asmdl amount of damage are donated to local schools, dong with computer products
that are donated for reuse. In addition, seasond greeting cards that are not sold are
donated to loca schools and educational organizations around Santa Barbara for arts
and crafts activities. Backpacks that are returned to the bookstore are also donated,
further expanding the Bookstore' sideathat ‘ nothing should ever get thrown away.’

5.5. Environmental Report Card
Indicator

Solid Waste
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Has solid waste generated per capita decreased
over the past 7 years?

No

Does the University currently have awaste No
management policy in place?
Has this policy been effective in decreasing NA
waste generation?
Does the University currently have a source No
reduction program?
Has this program been effective in decreasing NA
wadte generation?
Does the University currently have areuse No
program?
Has this program been effective in decressing NA
the amount of waste to be disposed of ?
Does the University currently have arecycling Yes
program?
Has this program been effective in increasing Yes
recycling rates on campus?
Does the University provide public information Yes
regarding solid waste statistics?
Has the University increased the amount of Yes
waste being recycled in the past 7 years?
Has the University decreased the amount of Yes
waste being landfilled in the past 7 years?
Does the University have any community Yes
partnerships in place related to waste
management?
Hazardous Waste

No

Has hazardous waste generated per capitaon

VW4 -~ Y
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campus decreased over the past 3 years? (Data
were not avalable for 7 year time span)

Has the campus initiated a hazardous waste
reduction program?

Yes

Has this program been effectivein decreasing
waste generation?

No

Does the Univergity provide public information
regarding hazardous wadte datistics?

No

Does the University focus on means other than
land filling for hazardous waste disposd?

Yes

Does the Universty dispose of less than 50% of
hezardous wagte via land filling?

No

Does the campus have a history of violaing
hazardous waste digposd regulations?

No

Purchasing Practices

Does the University have criteriafor purchasing
paper and paper products according to
environmental standards’ requirements?

No

Does the University have criteriafor purchasing
furniture according to environmenta standards/
requirements?

Yes

Does the University purchase any products made
from post-consumer recycled materias?

Yes

Does the University purchase at least 50% of dll
products purchased that are made from post-
consumer recycled materias?

No

Does the University sdl any products made from
post- consumer recycled materids?

Yes

Doesthe Univergty offer at least 50% of dl
products for sde that are made from post-

No
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consumer recycled materias?
Total: 12/23
Percentage: | 52%
Grade: C-

5.5. Recommendationsfor Improvement

551 Solid Waste

Reduce the amount of materials used and the amount of waste
generated on campus by devel oping a strong source reduction
campaign for al campus operations. This activity should take priority
over other waste management efforts, asit has been successfully
documented that successin this arenawill decrease the need for future
wagte management efforts. A successful source reduction campaign
could be devel oped with the assstance of the NWF Campus Ecology
Program or the EPA Wagte Minimization Program.

Decrease the use of paper on campus by establishing an office
eectronic mail sysem and using communications networks for the
dissemination of information to sudents, faculty and staff.

Eliminate paper forms and critically review the use of dl standard
forms for routine operations. Forms should be provided on the web
and accepted by eectronic submission.

Gradudly replace al copiers and printers with those capable of
handling recycled content paper and double sded printing.

Decrease reliance on digposable items. Make durability and ability to
recycle key components of al purchasing decisons.

Develop a composting facility on campus for green waste, which takes
up vauable landfill space and cogts the University money to compost
off-site.

Develop a system for segregating waste generation by source, in order
to identify those areas of campus generating the largest amounts of
waste. Based on these results, an incentive mechanism could be
developed to promote waste prevention measures.
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552

Get involved with resource-renewd programs for replacing the
resources used by the University. Plant enough trees to replace the
paper used annualy on campus.

Provide a symposum on dternative paper products such as kendf,
bamboo, and straw/hemp paper. These materias produce more product
per acre than do trees, aleviating the pressure to replace forest habitat
worldwide with tree farms.

Print dl recruitment materids on recycled | etterhead.

Require that al professors accept double sided papers.

Require that the campus newspaper, the NEXUS, print al copieson
recycled newspaper.

Hazardous Waste

Reduce the toxicity of materids entering the campus waste stream.

Eliminate or reduce the use of hazardous materias on campus. Identify
and use suitable subgtitutes for these materids.

Expand the use of microscde experimentsto dl scientific labson
campus.

Increase funding and website development for the Chemica Exchange
Program.

Require that al new paint purchased be water-based, as this can be
recycled back into a new paint product.

Care should be taken not to purchase more of amaterid thanis
actually needed for a project.

Increase training for proper lab techniques and handling of hazardous
wadein dl Universty labs. Provide a group of seminars on proper lab
handling and disposa procedures.

Develop asystem for tracking the amounts and types of hazardous
waste leaving UCSB. | dentify the sources of this waste and means for
correcting inefficiencies.

Inform departments of the costs associated with the disposal of

hazardous waste they generate and provide incentives for decreased
wadte generation.
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5.5.3 Recycling Efforts

Egtablish aforma and adequate budget for the recycling program. The
fact that UCSB has no formd budget in place sgnifiesthelack of a
strong commitment on the part of the University as awhole to waste
management efforts on campus.

Substitute non-recyclable materia's on campus with recyclable ones.

Establish a closed loop system for products such as white and mixed
paper in which recyclable items are collected and recycled by a
manufacturer who then sdlls the recycled product back to the
Universty.

Increase the use of recycled content copier paper.

Place two boxes next to every copier on campus. one for recycling and
the other for use as scrap paper that has only been printed on one side.

Print out dl class handouts double-sided on recycled paper for
distribution to students whenever possble,

Require that double-sided, recycled paper be used for al class readers.

Allow students to hand in assignments on scrap paper (i.e., printed on
one sde), double-sded and dectronicaly whenever feasible.

Take dl newspaper, duminum, plastic #1 and 2, and glass to nearest
BERTHA bin.

Equip dl buildings with easy access to and an adequate supply of
recycling containersin order to increase the ease of recycling on
campus.

Develop a program to monitor which departments are generating the
most waste and which departments have the highest levels of
contamination.

Fine departments with high levels of contamination of recyclable
materidsin thar trash.

Develop a seminar regarding the amount of waste generated and
disposed of on campus, dong with digposa trends during freshman
orientation. Thiswill help to highlight recycling efforts on campus and
give new students a sense of place in the recycling program.
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5.5.4 Procurement Practices

Consumers a dl levels of the University should engage in precyding,
i.e,, making purchasing decisons that will reduce waste such as
buying goods with less packaging (e.g., goods in bulk or concentrated
form), choosing products that will last longer, and avoiding sSingle-use
or disposable products.

Requirethat al paper purchased by University departments contain
30% post-consumer recycled content (the best available on the
market). By increasing recycled-content paper purchases, the market
will react by decreasing prices, and UCSB can have a Sgnificant,
positive impact on the environment.

Require that dl emblematic paper products offered by the University
contain at least 30% post-consumer recycled content (i.e. notebooks,
journas, planner, etc.). Thiswould point to a clear commitment on the
Bookstore s behdf to increase sustainability in their operations.

Increase purchases of recycled- content goodsin generd by Centra
Stores, the Bookstore and al campus departments.

Become a member in the Recycled Products Purchasing Cooperative
(RPPC) asameansfor increasing the use of recycled paper on
campus.

Require that the University purchese only Energy Star approved office
supplies and equipment.

Establish an eco-labding purchesng initiative, in which the Universty
preferentialy purchases goods from suppliers that have received an
acknowledged eco-sed demondrating their environmenta
friendliness.

Centrdize al department purchases through Centrd Stores. This
would alow departments to ask for specific vendors or they could ask
Centrd Stores to find them the best dedl. In either case, thiswould
provide a mechanism for tracking purchasing practices and ensure that
minimum recycled content purchase guidelines are adhered to.

Alternatively, a monitoring system could be put in place to determine
where departments are spending money on supplies outsde of Centra
Stores, and perhaps guiddines could be enforced regarding the types
of products that may be purchased (ex. only buy recycled content
paper or some certain percentage).
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Convert department ordering through Central Storesto an dl on-line
system in order to cut down on paper waste associated with orders.

Care should be taken to purchase products that are sturdy and capable
of repeated use.

Require that al University purchasing contracts adhereto a
sugtainability policy asimplemented by the campus (and include
gpecific environmental pecs).

Purchases should be made from loca vendors whenever judtified by a
cost- benefit andysis (or whenever possible — wording choice). This
reduces environmenta pollution associated with the transport of goods
from far away, and by increasing the demand for such products, the
price of those goods will be effectively lowered.

Seek vendors and companies with good environmental and socia track
records.

Undertake research by al bookstore departments to determine if
current vendors offer recycled content products, as there appears to be
somewhat of an overal weskness in this knowledge. For example,
Bookgtore gift department staff were unaware of any vendors other
than * Recycled Content Cards' offering recycled content greetings
cards. However, when contacted, Hallmark stated that at |east 50% of
the cards they produce and sdle for retail stores contain at least 10%
PCR content.

Increase student awareness of current bookstore practices. Recycled
products should be marketed at the front of the store continuoudly.

Increase the marketing of recycled content products by both Central
Stores and the Bookstore.

In order to increase campus education, the Bookstore could host a
week long lunch hour specid in which Environmenta Studies, Bren
and other professors could conduct an informationa lecture series.
These could include different topics each day designed to increase
campus environmental awareness. The bookstoreis agood forum
giventha it isavery socid and intimate gathering place during the
lunch hour.
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6. AIR QUALITY AND TRANSPORTATION AT
UCSB

6.1. Introduction

Automobiles are inextricably linked to ar pollution, athough the qudity of the air
surrounding usis aso diminished by other factors such as Sationary sources of
pollution, and heating and cooling equipment in buildings. The mgor portion of this
chapter will address transportation practices and policies on campus with the
intention of describing inputsto the locd air and how those inputs could be lessened
or better controlled. Thisisthe best way to describe the campus air qudity, given that
there is currently no monitoring of pollutant concentrations on campus. In addition, it
ismore useful to characterize the potentia sources of air pollutants on campus than
the condition of the air so that improvements can be directly linked to campus
operations and policy. The smdler portion of this chapter will then cover the
environmenta impacts of the emissons generated by heating and cooling equipment
on campus and describe the extent to which these items are utilized on campus.

6.2. Background

Air qudity in the US has improved in the last decade in terms of concentrations and
emissions of the EPA’ssix criteria pollutants: carbon monoxide (CO), lead, nitrogen
dioxide (NO-), ozone, particulate matter (PM) and sulfur dioxide (U.S. DOT, 1999).
However, it isimportant not to lose Sght of the magnitude of the air pollution

problem that ill remains. The Office of Air Qudity Planning and Standards
(OAQPS) National Toxics Inventory (NTI) estimates that 75% of the 3.7 million tons
of air toxics that are released to the air annualy are from mobile and area sources. On
road vehicles done produce 57% of tota CO emissions, 31% of tota NO, emissons,
and 29% of totd VOC (volatile organic compounds) emissonsin the nation. The
EPA reports that approximately 100 million people in the US Hill reside in counties
that did not meet the air qudity standard for at least one of the criteria pollutantsin
1996 (U.S. EPA, 1996b). In 1998, Cdifornia had the highest emissons of CO inthe
country, the second highest emissions of nitrogen oxides (NOy) and VOCs, and the
third highest emissions of PM 10 and PM 5 (U.S. EPA, 1996b). Mogt of the state of
Cdiforniaincluding Santa Barbara County, as shown in Figure 3-1, wasin non
attainment for federal ozone standards in 2000 aswell (CARB, 2000).

In 1997 the EPA revised the slandard for PM and 0zone because neither existing
standard was regarded as adequately protecting people from the negative hedlth
effects associated with the pollutants. It is estimated that these standard revisons will
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prevent approximately 15,000 premature deaths, 350,000 cases of aggravated asthma,
and 1 million cases of sgnificantly decressad lung function in children.

2000
State Area Designations

OQzone

|:| Undassified
- Atfninment
|:| Nenattaimmene-Transitional
- Nonattaimment

Figure 6-1. California Air Resources Board air quality zones

Automobiles and other vehicles are far more efficient today than at the Sart of the
energy criss of 1973 due to manufacturing and technologica improvements such as
improved combustion control by fuel injection enginesingtead of carburetors.
However, since 1988, essentidly dl of the gain in new motor vehicle efficiency has
been offset by increases in weight and power within classes, and by consumer shifts
to lower economy vehicles, especidly light duty trucks (SUV's, minivans, and pickup
trucks). Thistrend in consumer preference has serious implications for energy
consumption due to the lower fud economy of light duty trucks. Compounding the
impact of this trend on energy consumption, vehicle milestraveled hasincreased over
100% and real gasoline prices have decreased 17% since 1970 (U.S. DOT, 1999).

On amore globd leve, ozone depletion and globa warming have dso become
serious ar quaity concernsin the last twenty years. The Montred Protocol was
adopted in September 1987 in an international effort to phase out the production of
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the most damaging ozone depleting chemicalss, chlorofluorocarbons (CFCs) by 1996
and HFCFs by deadlines ranging from 2003 to 2030. Similarly, the Kyoto Protocol
was internationally agreed upon in 1997 (dthough no binding agreements have been
ratified by the US) to reduce the emissions of the mgor globa warming gases. carbon
dioxide, nitrous oxide, methane, perfluorocarbons (PFCs), sulfur hexafluoride, and
hydrofluorocarbons (HFCs). Under Section 608 of the CAA, EPA has established
regulation that requires service practices to maximize recycling of ozone-depleting
compounds (both chlorofluorocarbons [ CFCs] and hydrochlorofluorocarbons
[HCFCg] and their blends) during the servicing and disposal of air-conditioning and
refrigeration equipment. Thisis achieved by adhering to the following five
guiddines.
1. Set certification requirements for recycling and recovery equipment, technicians
and reclamers.

2. Redrict the sdle of refrigerant to certified technicians.

3. Require persons sarvicing or disposing of air-conditioning and refrigeration
equipment to certify to EPA that they have acquired recycling or recovery
equipment and are complying with the requirements of the rule.

4. Reguirethe repair of substantial lesksin air-conditioning and refrigeration
equipment with acharge of greater than 50 pounds.

5. Prohibit individuds from knowingly venting ozone depleting compounds
(generdly CFCs and HCFCs) used as refrigerants into the atmosphere while
maintaining, servicing, repairing, or digposing of ar-conditioning or refrigeration
equipment.

6.2.1 Environmental | mpacts

Transportation practices, policies and infrastructure have sgnificant environmenta
impacts on both the local and globa environment in terms of air quality, resource
consumption and land use. Heavy dependence on petroleum is the root of most
environmenta problems related to the transportation sector with respect to both
petroleum extraction and the emissions associated with fuel combustion by
automobiles. Compounds with o0zone depleting and globa warming potentid used as
coolantsin chillers and carbon dioxide and NOy emissons from boilers arethe main
source of harmful emissonsto the air associated with indtitutiona buildings. An
overd| assessment of the environmenta impacts associated with the use of
automobiles and HVAC systemsin buildingsis outlined below.

Petroleum Extraction

Qil drilling and pipedines directly harm the habitat and ecosystemn in which they are
located. The roads and infrastructure that accompany them aso disrupt the loca

96



Setting, attract poachers and facilitate increased traffic. In addition, spillsand leaksin
the transport and nearby storage of petroleum are common, contaminating the soil
and disrupting the food chain.

Emissons from Automobiles and Boilers

Despite mgor improvements in emisson rates over the last two decades, automobiles
continue to be the primary source of pollutants that diminish air quaity. Boilersburn
natural gasto heat water used to heat buildings and therefore emit the burnt fuel as
CO,, smdl amounts of CO, NOy and water vapor.

Ground level 0zone, commonly known as smog, is the most common
locd environmenta problem resulting from the combination of severd
pollutants caused by the combustion of fudl. Smog is produced when
nitrogen oxides and volatile organic compounds react chemicdly in
the presence of sunlight. The formation of smog remainsa
locd/regiond ar qudity problem becauseit is not sable in the lower
atmosphere, and therefore exists as smog for only a short period of
time without globa diperson. Smog damages infrastructure,
especialy rubber and some plastics, and causes serious reductionsin
vishility and therefore locd aesthetic quality (Byrd, 1999).

Since carbon dioxide is alight and well dispersed molecule, thereisa
direct link between loca automobile and boiler operations and the
globa build up of carbon dioxide in the aamosphere. The carbon
dioxide crested by the combustion of petroleum in the transportation
sector comprised about 26% of al greenhouse gases emitted in the US,
which in turn accounts for about one quarter of dl anthropogenic
emissonsof greenhouse gasesin theworld (U.S. DOT, 1999). Carbon
dioxide, the most abundant greenhouse gas, acts as an insulator of long
wave thermd radiation. Globd dimate change is potentialy a serious
result of heet insulated near the earth’s surface. The effects of globa
climate change are widdly variable, but revolve around the fact thet all
areas will experience different climate conditions than the inhabitants
of those areas are currently accustomed and adjusted. Some potential
impacts include changesin sealeve and precipitation patterns, and
increased temperatures at high dtitude.

Nitrogen oxides are an important precursor to acidic deposition, which
can lead to eutrophication of water bodies and leaching of forest soils.
Eutrophication can make water bodies extremey unhedlthy as a result
of toxic dga blooms, excessve phytoplankton growth, low or no
dissolved oxygen in bottom waters, and losses in submerged aquatic
vegetation. Forest soils exposed to acidic deposition will be deficient
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in the vitd minerd's necessary to support hedthy vegetation and
anima ecosystems.

Transportation Infrastructure

Environmenta impacts associated with automobile infrastructure
relate primarily to the congtruction of roadways and parking lots
requires moving extremely large amounts of landmass and disrupts
and/or destroys the local habitat and ecosystem.

Heating and Cooling Equipment

Environmenta impacts associated with machinery and research labs
relate to the refrigerants used in chillers and the chemicas released
through laboratory fume hoods. Refrigerants are ozone depleting and
globa warming compounds that escape into the aimosphere from the
cooling system regularly vialesks, servicing and accidents. Ozone
depletion is harmful to humans and ecosystems because less ozone
alows more damaging UV sunlight to reach the earth’ s surface.
Currently, we are experiencing annua 0zone depletion of
goproximately 5 percent at mid-latitudes (U.S. EPA, 2001b). Virtudly
al chemicas used in scientific laboratories are released in very low
concentrations via fume hoods. These concentrations do not cause an
ar quaity problem unless the mechanics of the hood are operating
substandard, in which case the concentrations of chemicals released
through the hood could be high, causing loca hedth hazards and

damage to landscaping.
6.2.2 Economic | mpacts

Poor air quality and transportation practices have significant economic impacts on
two fronts: 1) the costs of mitigating negative effects or decreased value absent
mitigation and 2) US dependence on aresource that we are not naturally endowed
with and the ways in which we choose to use that resource.

Mitigation of Negative mpacts

Private and governmenta expenditure to mitigate the negative effects of poor air
quality isagood indicator of the magnitude of the problem and an expenditure that
could be avoided if the environmenta impacts of air pollution were lessened. If
mitigation efforts are not undertaken, ether asocia or private loss occurs in the vaue
of public or private lands or hedth.

Nitrogen oxides contribute to pollutant haze, which impairs vishility
and can reduce residentid property vaues and revenues from tourism.
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They dso cause acid deposition that corrodes buildings and
infrastructure, in turn requiring more intensve maintenance and
frequent replacement.

Ozoneisresponsgble for saverd billion dollars worth of agricultura
crop loss and causes noticeable foliar damage in many crops and
species of trees (U.S. EPA, 1996b).

There are adverse hedlth affects associated with dl of the main
pollutants in automobile emissons pertaining to bresthing difficulties
and lung tissue damage. Hedlth care spending can be considered a
sgnd for the necessity for abatement of these adverse hedth affects.
Meta-andyss of time series studies suggests that for each 50-ppb
increase in peak ozone levels, hospitdization rates increase 6-10% for
asthma, pneumonia, and chronic obstructive pulmonary disease. Ozone
ar pollution episodes have been associated with increasesin
emergency department use from 8 - 15% (New Jersey) to 43%
(Mexico City) (Dickey, 1996).

Ozone depletion could lead to higher rates of skin cancer, premature
aging of the skin, cataracts and other eye damage and immune system
depression. Therefore spending to either protect oneself from the sun
or to treat skin/eye efflictions related to UV exposureis an economic
impact of ozone depletion. A United Nations Environment Programme
(UNEP) study shows that a sustained 1 percent decrease in
sratospheric ozone will result in about a 2 percent increasein the
incidence of nor-melanoma skin cancer, which can be fata. With the
successful phase-out of CFCs, however, EPA expects 295 million
fewer cases of thisform of skin cancer over the next century (U.S.
EPA, 2001b).

Dependence on Foreign Petroleum

The trangportation sector uses over 65% of al the petroleum consumed in this
country, while over hdf of the petroleum used in the US must now be imported.
Currently, the United States gets hdf of its oil imports from OPEC and half of thet
amount - aquarter overal - from the Persian Gulf. Worldwide, OPEC accounts for
43% of world oil production and 60% of the ail traded internationdly, but holds 75%
of the world's proven ail reserves. The Persian Gulf aone has 30% of world
production, 45% of exports, and 63% of proven reserves. That OPEC holds larger
shares of reserves than of current production and exports means that its share of
production and exportsis likely to increase over time (Holdren, 2000). This suggests
that the USisvulnerable to the palitical ingability of these nations and the supply
shocks that may accompany that ingtability. US 1999 foreign-oil expenditurestotaing
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0.6% of GDP are by no means an upper limit: if oil prices stayed near the $34 per
barrd figure they reached in early 2000 and U.S. oil imports nonetheless did not
decline, U.S. ail-import costs would reach about 1.3% of GDP.

6.2.3 Campus | ssues

College campuses play asgnificant rolein locd, regiond and globd air qudity
problems due to a concentrated area of energy consumption, the operation of heating
and cooling equipment, and the generation of densely populated residentia space and
traffic commuting to/from campus on adally basis.

Air Quality

Univerdties must be especidly aware and proactive in maintaining hedthy locd ar
quality because of the large proportion of students living and working in the relatively
amdl space of campus grounds. Thisinvolvesinvesment in efficient technology for
boilers, chillers and ventilation systems and constant re-evaluation of how best to
maintain the life and usefulness of this machinery without Smply purchasing more
equipment.

Trangportation

Unlike smdl universties where mogt of the students live on campus, large

universties usudly do not house the mgjority of students, faculty or staff. Therefore,
large universities must accommodate commuters to and from campus on adaily bass
in order to make the commute convenient, managegble, and environmentaly and
economicaly efficient. Since 35% of the studert body and almost 100% of the
faculty/staff of UCSB live beyond a two-mile radius from campus, UCSB must ded
with the large amount of people commuting to/from campus each day. Thisinvolves
providing parking, roadways, bike paths and racks, adequate walkways into campus,
and amass trangit system. In order to keep UCSB’s and the loca community’s
environment hedthy, the Univerdty must dso take into account the effects of its
commuters and attempt to mitigate them. Thisinvolves designing trangportation

policy to manage the demand and supply of parking and single occupancy vehicle
commutes to/from campus. For example, high parking permit prices will limit the
willingness of people to drive an automobile to school and therefore influences their
behavior. The environmental impact of automobile use dso requires that
environmental god's be incorporated into campus planning for new parking lots and
infrastructure.

6.3. Reaults

A series of questions were taken and adapted from the campus environmenta audit
format in April Smith’s book, “Campus Ecology.” Interviews were held with or
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information was obtained from members of Parking Services, Environmenta Hedth

& Safety, Trangportation Alternatives Program, Fecilities Management and the Office
of Budget & Planning. All dataincluded were derived from these sources, dthough
additiond research was obtained from the US EPA and US Department of Energy
web gtes. The following questions were asked to gauge UCSB’ s current status with
respect to campus air quality and transportation practices and policies.

1. What arethe campus stationary sources of pollution and does the campus
monitor these emissions? “Pollution” in this question refersto the six pollutants
for which the EPA has set federal air quality standards.

Although there are no bailer plants on campus, every large building (approximeatdy

20 to 30) has abailer to heat the building. These boilers al burn natura gas to heet
water or steam to heat the buildings. In this ares, the natural gas burned has trace
amounts of sulfur in it, which when mixed with water becomes sulfuric acid, whichis
released through the flues in campus buildings. The other emissions are carbon
dioxide, NOy and water vapor. There are sometimes smal amounts of carbon
monoxide released, but there were no visble signs of CO release (black smoke) when
the flues were observed for this survey. Some boilers on campus are low NOy
burners, which are more expensive to purchase and operate, but have a better impact
on the environment. Actua concentrations of pollutants in the flue emissons are not
monitored. Mogt of the boilers on campus have been running for at least 20 years.

2. What equipment on campus uses ozone depleting or global war ming
compounds? Are the emissons monitored?

Chillers are used for cooling in dmost every large building on campus. These chillers
use refrigerants (coolants) to remove heat from the circulating water that cools the
buildings. Coolant emissions are not directly monitored, but the replacement rate is
goproximately equa to the lesk rate. Only approximately 100 Ibs. of refrigerant has
had to be added to the highly efficient chillersin the last four years. The 1200 Ton
chiller inthe main library is the largest chiller in Santa Barbara County. All of the
high effidency chillers have been on line for dightly lessthan ayear.

3. What percent of the campusisdevoted to vehicular transportation such as
parking spaces and roadways? Does this supply meet demand for parking?

Thetotd acreage of the UCSB campusis 815 acres, 52 of which are devoted to
parking spaces. This means that 6.4% of the campus is covered with parking aress,
which trandatesinto 6,185 parking spaces available to the over 20,000 students and
faculty commuting to the campus on adaily basis. It is campus palicy that
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undergraduates and graduates not employed by the University living within atwo
mile radius of campus are not eigible to obtain a parking permit to drive to campus,
which technicaly diminates 65% of the student body from demanding a parking
space resulting in enough spaces to meet about half of the daily demand for parking.*
Thereis not an available gatistic regarding the acreage covered by roadways on the
campus.

4. What isthe average daily commute to campus by automobile? How doesthis
trandate into car bon dioxide and nitrogen oxide emissons?

There were 8,907 annua and quarterly parking permits issued for the 1999-2000
school year. This may be adight overestimate of the number of people owning a
parking permit a any one point in time because there is no distinction between
quarterly and annua permitsin this count. Of the total 8,907, only a set of 4,652
could be used to caculate the average daily commute to campus because not every
permit provided alocal address. The number of permitsissued in each location was
counted in the set of 4,652 permits and then used to estimate the total number permits
in each location. Then, therest of the calculations (totd Vehide M iles Traveled
(VMT), gas consumption and CO, emissions) were based on that estimate of the total
number of permitsissued in each location.

Table 6-1. Location of UCSB parking permitsissued

L ocation # PermitsCounted | Portion of Sample

Santa Barbara 2,603 56%
Goleta 1950 42%
Carpinteria 86 1.8%
Summerland 13 0.2%

* There are approximately 18,000 students, 35% of which are eligible for a permit (6,300). Thereis
roughly the same number of faculty/staff (6,300) resulting in atotal of 12,600 people commuting to
campusto park in 6,185 parking spaces.
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Table 6-2. Estimated emissions from automobile transportation to UCSB

Estimated Driving

# of Distanceto Total Total Gas Total CO, Total NOy
Location Permits campus’ VMT?  Consumption® | emissions* | emissions®
SB 4,987 9.9 98,742 | 39500¢d. 78,994 217 |bs.
Ibs.
Goleta 3,740 3.9 29,172 | 1,167 gdl. 23,338 64 |bs.
|bs.
Carp. 161 23.6 7,599 304 gd. 6,079 Ibs. 17 lbs.
Summ. 19 17.5 655 26 0d. 524 |bs. 151bs.
10One Way (miles)
Round Trip
3Using average mileage of 25 miles/gallon
420 Ibs. of CO,/gallon gasoline burned
®1 gram of NO/mile traveled

It is useful to understand these datain terms of daily averages (Table 6-3) — i.e. if
the average person commutes 15 miles round trip to/from campus per day, the total
VMT, gdlons of gas consumed, and emissions generated by the UCSB campus.

Table 6-3. Average daily emissions from automobiletransportation

Round Trip Commute 15 miles

VMT Totd 133,605 miles
Gas Consumption 5,344 gdlons
CO, Emissons 106,884 Ibs.
NOy Emissons 294 |bs.

5. Doestheuniversity operate any vehiclesthat use alter native fuels?

The campus vehidle fleet congsts of 295 vehicles on campus. Nine of those are
electric vehicles and ten operate on natural gas. There are dso 36 campus owned
vehicles that operate off campus, none of which use dternative fudls.

6. How do the parking permit prices compare with other UC campus parking
prices?

The parking prices & UCSB are about average within the UC system. Thiscan
partidly be explained by thelocal surroundings of the campus, and therefore the
supply of parking space, as compared to more urban settings such as Los Angeles or
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San Francisco. It should be noted that there is no specid carpool rate and parking
after 5pm and on weekendsis free at UCSB.

Table 6-4. Parking fees on UC campuses
Campus = Average Monthly Parking

| Rate ($)
UCSB 45
UCI 35
UCR 24
UucCDh 38
UCSC 38
uCcsD 50
UCLA 54
uCB 52

7. What arethe other optionsto commute to campus and how doesthe
University promote these options?

The parking and transportation department at UCSB founded a well-developed
Transportation Alternatives Program (TAP) in the 1992-93 school year to provide
dternative commuting options for UCSB faculty, staff, and students. It strivesto
conserve energy, reduce campus parking demand, traffic congestion, air pollution,

and globd warming. Alternative trangportation includes the use of vanpools, carpoal,
bicycles, and transit buses. Anyone who qudifies for aparking permit but does not
own one can register with TAP to get six free days of parking per quarter and benefit
from an emergency ride home program, monthly drawings for gift certificates, and

specid 3+ person carpool parking spaces.
Vanpool Program

The vanpool program provides inexpensive transportation for long-distance
commuters, from Santa Maria, Lompoc, the Santa 'Y nez Valley, Carpinteria,
Ventura, and Camarillo. Monthly fares are $75-$90 with an option to ride stand-
by for $2.50 each way. Monthly fares fluctuate depending on van ridership and
the distance each van travels. In March 2001, there were 119 members of the

vanpool program.
Carpool Program

There is an option to purchase a carpool parking pass, by which the purchasers
split the price of the permit between them and the passes are distributed so that
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only one car can actudly display the pass a atime. If there are three or more
people sharing a pass they able to park in carpool parking spaces which are more
ideally located and readily available than the sudent “C” parking spaces. The
parking and transportation office aso maintains a database of people interested in
carpooling for the purpose of matching potentid car-poolers. In March 2001,
there were 185 members of the carpool program.

Bicycle Programs

Thereisan intricate system of bicyde paths approximately 9 miles long within

the UCSB campus where bicyclists dmost dways have theright of way to
pedestrians. There were severa bicycle facility improvements over the 1999/2000
school year including repair and resurfacing of the north UCen lot, the Campbell
Hdll lot and the path to that |ot from the north, the Bus Loop path and lot, and the
path intersections southwest and southeast of the library. There was dso the
expangon of severd lots, curb cuts a path intersections with roads, and sign
ingalations. The near future gods of the bicycling program are to expand and
repair the bike lot north of the Music building and congtruct two new bike circles
a Parddl at the border of IdaVisaand a the SAASB building.

The TAP program provides a comments form on the web for anyone to fill out
regarding bicycle paths, lots, or policy suggestions to further improve the system

to make biking to school aredigtic option for as many commuters as possible.
Biking is the main form of trangportation to/from campus for the students that are
not eigible for parking passes because they live within atwo-mile radius of

campus. While the Universty maintains awell-kept and practical bike path

system, the redlity of students biking to school is aso improved because the city

of Santa Barbara maintains bike paths from the campus aong the coadtline. TAP
estimated 14,000 bicycle commuters to UCSB in March 2001, 625 of whom were
registered with TAP to reap the benefits of the TAP program.

Bus Programs

There are nearly 300 buses per day connecting the UCSB campus with Goleta,
IdaVida, Santa Barbara, and Carpinteria. The MTD busrideis free for USCB
students who can provide proof of current regigtration. Thisis accomplished by a
$7.50 aquarter lock in fee through the Associated Students, where students pay
the fee with tuition fees even if they do not ride the bus. Thisfeeis periodicaly
voted on by the studentsto keep it in place. An occasiona two-day MTD Survey
isdone on lines that serve UCSB to determine UCSB ridership. The last survey
took place during the 1999/2000 school year and showed an average of 6,000
student rides per day. This number is an estimate based on that two-day survey. In
addition, MTD tracks the actua number of students using bus passeson a
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monthly basis. The most recent one available was for March of 2000 showing that
Students used their bus passes 67,000 times during that month.

8. How isthe TAP funded? How isit administratively supported?

The TAP program is funded by the reserves from the fines and forfeiture budget of
parking services. According to Cdifornia Codes Education Code, Section 89700
89710, these reserves may not be utilized to purchase land or to construct any parking
facility. Instead they must be used for the devel opment, enhancement, and operation
of aternative methods of transportation of students and employees of UCSB and the
mitigetion of the impact of off-campus student and employee parking in University
communities. The amounts added to the Fines and Forfeitures were $25,000 for 1999-
2000, $46,000 for 1998-1999, and $61,000 for 1997-1998 demonstrating thet the
reserves fluctuate considerably from year to year based on factors completely out of
the hands of the TAP gaff. The TAP gtaff conssts of a program manager who works
within the parking services divison, and a hdf time vanpool coordinator.

9. What arethe proceduresfor hood vent usage for laboratories on campus?

There are 450 (+/- 5%) fume hoods on campus. Only16-20 stacks are higher than 7
feet (ranging from 10-40 feet), while the rest of the stacks are 7 feet highin
accordance with the minimum height standard. In the 1999-2000 school year,
approximatdly 15-25 hoods were identified dightly above or below UCSB
performance criteria and facilities adjusted those hoods accordingly. These hoods are
used for exhaugting any volatile substance to maintain hedthy indoor air quaity
within the lab.®> The hoods are maintained by campus facilities management and
annudlly ingpected and certified by EH& S. The most common defect of the fume
hoods results in either not enough air combined with the substance or alow velocity
of ar flowing through the hood. These defects are usudly smpleto repair. Asa
result, it is common practice to repair the existing technology instead of replacing it
with more energy efficient structures.

® The fume hood simply combines the volatile substance with enough air at a high enough velocity to
dispel the substance out of lab through the hood to reach outside at alow enough concentration to meet
standards.
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6.4. Analysisof Results
6.4.1 Current Progress and Trends

Trangportation

Enrollment a UCSB has not increased enough in the last decade to cause adrastic
increase in commuting rates to and from campus due to Smple enrollment increases.
However, the bus subsidy has decreased single occupancy vehicle travel to and from
campus. Therefore the impact of automobile transportation generated by UCSB has
decreased somewhat in the last decade.

Thetrends for bike path use are more difficult to assess. The bike path infrastructure
has essentialy remained consistent over the last decade and therefore the travel
to/from campus using bike paths could be assumed to be close to what it was ten
years ago. Y e, the TAP has undoubtedly had some positive influence in encouraging
commuting by bicycle because of the additiona perks the program provides for bike
riders such asrainy day driving passes and emergency ride home services. The
number of bike racks has aso increased over the last decade, presumably because the
demand for bike racks was increasing. However, there are till not enough bike racks
to meet demand, which could suggest that the demand for bike racks, and therefore
bike ridership, is till increasing.

Parking supply will increase along with the parking permit prices over the next
decade. Since these are two opposing forces when it comes to parking supply and
demand managemernt, it is difficult to predict whether the outcome will be more or
less single occupancy vehicle commuting to/from campus. There are currently Six
plans for increasing parking supply under consideration by UCSB budget and
planning. For each of the Sx options, there are a different number of find parking
gpaces available on campus and an accompanying parking permit price. The two
options with the lowest increase in parking spaces, and therefore the lowest increase
in permit prices, would result in 7,366 parking spacesin the 2014- 15 school year.
That isan incresse of 1,185 spaces over afourteen-year period. The accompanying
permit price in 2014- 15 would be $87/month as opposed to the current price of
$45/month. The two plans with the highest increase in parking spaces would result in
9,033 parking spacesin the 2014- 15 school year and a permit price of $150 or
$154/month depending on the option. Thisis anet increase of 2,852 parking spaces
over the same fourteenyear period.

Heating and Cooling Equipment

There currently are or are expected to be seven chillers that are high efficiency (.46 to
49 kW/Ton) on campus. There are a couple chillersthat ill use a CFC (CFC-11/R-
11), but these are expected to go off linein the next sx months so that no chiller on
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campus will operate with CFCs. The fact that no chillers on campus will use CFCs by
the end of 2001 isagood sign of the campus commitment to abiding by the “ spirit”
of the Montred Protocol.

The high efficiency chillers are dso low- pressure chillers, meaning that if thereisa
leak, mosily air escapes instead of refrigerant. The rate of replacement of low
effidency chillers by high efficiency chillers could be increased; only about 28% of
al chillers on campus are high efficiency chillers that conserve energy and limit
emissons

6.4.2 Environmental | mpacts

Trangportation

Asalarge public inditution, UCSB should be highly concerned with its contribution
to the high ozone and particulate matter concentrations that currently plague the air
quaity of Santa Barbara County. Since automobile emissons are the main cause of
the air quality problems and UCSB generates approximately 71,082 VMT per day,
there is a srong connection between the air qudity problems of the county and the
travel generated by campus commuters. Simply dtering the methods of trangportation
used by Universty students, faculty and staff to commute to/from campus could
sgnificantly reduce the current daily emissions of gpproximately 106,884 Ibs. of
carbon dioxide and 294 Ibs. of nitrogen oxides. Taking into account al of the
negeative environmenta and economic impacts from automobile emissons and the
scae of the emissons generated by UCSB, the environmenta impact of
trangportation policies and practices related to UCSB contribute largely to locd,
regiond and globd environmenta degradation.

Heating and Cooling Equipment

HCFCs (R-123 and R-22), therefrigerants used in dl chillers on campus, are
contributors to globa warming and ozone depletion; however, there is asignificant
trade off between chiller efficiency and the use of these compounds. If FHCs (fluoro-
hydrocarbons — no chlorine) are used as refrigerants, the chillers operate at amuch
lower efficiency and therefore require more energy to operate, which contributes to
globa warming as well. HCFCs have much less potentid for globa warming and
ozone depletion than CFCs but are much more efficient coolers than FHCs, and
therefore the gradud (five year) switch from chillers usng CFCs on campus has
inevitably lessened the impact of the campus on globa warming and ozone depletion.
The other source of emissonsisin the operation of the purge. The purge removes ar
that getsingde the chiller, and when it isfull it will discharge the air, where some
coolant may escgpe Smultaneoudly.
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6.4.3 Institutional Framework

Trangportation

Ovedl, it ssemsthat the TAP has been successful in utilizing parking demand
management fundamentas to lower the impact of automobile commuting to/from
campus on the environment. Thisis epecidly impressve consdering the

ingtitutiona congtraints the program faces. One person runs the entire program with a
haf time assgtant to aid in vanpool coordination. The details of operations on adaily
basis limit the time and resources available to implement innovative and effective
ideas. The program makes very dow to no progress in terms of adding new priorities
and methods to pursue those priorities. Aside from the issue of “personpower”
dedicated to run the TAP, thereis dso the issue of support of TAP priorities from
campus “higher ups” and within the indtitution itsdlf. There is a disconnect between
what the TAP atempts to accomplish in the everyday aspects of transportation policy
and what the campus budget and planning office attempts to accomplish in the long
range planning of trangportation policy. The two necessary aspects of trangportation
policy on campus — influencing individud behavior from the bottom up and setting
campus priorities from the top down — are not well coordinated in an effort to redly
mitigate the environmental impact of commuting to/from campus every day. The fact
that the number of parking spaces added and permit prices are pogtively corrdated in
the parking expangon options demongtrates that the priority for choosing an option is
paying for the congtruction of the parking spaces and not squeezing the supply and
demand of parking spaces to influence commuting to/from campus. To effectively
sgueeze the demand and supply for spaces, the permit rates should be higher when
thereisalower supply of spaces, yet thisis clearly not the priority in designing the
parking supply options. The fundamentas of parking supply management (i.e. keep
the additions of parking spaces to aminimum while increasing permit prices to lessen
the demand) are not fully incorporated into the priorities of UCSB' s transportation
policy.

With regards to parking permit designation, the way in which permits are distributed
isnot highly successful. Permits are technicaly only available to those living outsde
of atwo-mileradius of campus, yet thisis not always the case and often people living
within the two-mile radius obtain parking permits. In addition, aternate permit
designation patterns such as differentid rates depending on location or In Vehide
Parking M eters (IVPM) could increase the number of commuters accommodated by

each exigting parking space.
Heating and Cooling Equipment

Facilities management (FM) isin charge of heating and cooling sysemsfor dl
buildings on campus. FM personnd are divided into zones depending on geographic
location on campus. There does not seem to be any organizationa problems within
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FM that impede the campus' ability to gppropriately operate dl heating and cooling
Systems on campus.

6.4.4 Financial |ssues

Trangportation

The budget of the TAP program is highly variable because it does not haveits own
set budget based on needs and expenses. Rather, it has a budget based on the
expenses and income of the parking services department of which TAP isapart.
Thus, when the reserves of the parking services fines and forfeitures change, the
resources available for TAP spending change aswell. In addition, there is constant
negotiation regarding whether TAP, AS Bikes, parking services, or facilities
management pays for bike path, bike parking lot and bike rack improvements.
Financid issues of maintaining and promoting TAP priorities on campus are not
clearly delineated between departments. Each project is a negotiation to dicit ample
funding from a department outside of the TAP whether it be parking services or
facilities management. The bulk of the income from parking permits goesto
"operations’ and "reserves' (savings for more parking structure construction) for
parking services, and is not directed towards TAP. Thisisformerly set forth in the
Parking Principles of UCSB’s Parking Facilities Replacement Policy which States that
funds from parking permits should not be used for new roads, bike parking and paths,
ceremonia places of arrival, pedestrian plazas etc. The Parking Principles were
promulgated by the UC-wide Faculty Welfare Committee. They were not further
acted on or accepted, so they have no "officid™ statusin the UC system or UCSB, but
they continue to influence how parking funds are thought appropriatey spent. The
permit fees should be treated as a Pigouvian tax, which isatax levied on an agent
causing an environmenta externdity (environmental damage) as an incentive to avert
or mitigate such damage. In this case, the purpose of the permit fee should be to deter
individuds from driving to campus. Therefore, a portion of the revenues from the
permit fees should fund the transportation aternatives program, as the active office

on campus in deterring individuas driving to campus, ingtead of funding operations
and reserves for the parking services department.

The resarves from fines and forfeitures account for about 15% of parking services
income and about the same proportion of its expenses. Permit sales are 60% of the
parking services revenues, but only 14% of the department’ s expenditure. In addition,
only about 4% of total expenditure for parking servicesis spent on the TAP program
athough TAP bringsin about 3% of its revenues. Thus, the TAP isbascdly sdf
auffident — its revenues bring in dmost enough to maintain the bare minimum of
activity, but there is no room for program growth. Since adminigtration of the parking
permitsis carried out by parking services, enough revenue from the permits should go
to parking services to fund the adminigtration of the permits and the amount sent to
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reserves should be substantidly decreased. Thiswould leave alarge portion of the
revenue from permit fees as a permanent source of income for the TAP, which would
greetly enhance its ability to innovatively and effectively manage parking demand. If
the TAP were more gptly funded and therefore more successful, it could be argued
that there would be less need for spending on future parking lots.

Heating and Cooling Equipment

The high efficency chillersand low NO boilers are much more expengive (upfront)
than the lower efficiency dternaives. However, facilities management takes the
savings in operating cogts for high efficiency eguipment into account when
consdering purchasing new equipment. It is not financia congraints that are
preventing old chillers from being replaced with more efficient ones; it ismore a
matter of not needing to replace the old equipment yet because it il runsraively
well.

6.4.5 Innovativeness

Trangportation

The policy makers at UCSB have badcdly done two things to innovatively influence
transportation policy: 1) create the TAP and 2) regulate digibility for parking

permits. Since the TAP was cregted, it has been faced with ingtitutional and financial
condraints limiting its ability to continualy be effective. Buses and carpooling are
pretty standard methods for lessening automobile use, yet vanpools from longer
distances are less common. Bike paths, which are not in themsdvesinnovative, are 0
on UCSB’ s campus because of the extent to which they dominate the campus in terms
of right of way over pedestrians, and the physica convenience of the bike lots, racks
and paths. However, there are many campuses, such as University of Colorado at
Boulder and University of Washington, that are much more innovative in their
methods of reducing single-occupancy vehicle commuting to/from campus.

The rule that sudents living within atwo-mile radius are not digible for a parking
permit is innovative and technically diminates approximatdy 65% of the student
body from driving to campus. This Sgnificantly affectsindividud transportation
practices and the associated environmenta impacts. Thisruleis consdered an
innovative sep in theright direction. Obvioudy, the VMT is not a big issue with
people commuting to/from campus from within atwo-mile radius, the problem is that
those peopl e take up vauable parking spaces, which makes parking supply tighter
than it should be.

Ladtly, it isagart in the right direction that a smdl fraction of the campus vehicle
fleet operates using natura gas or dectricity, yet the University should move towards
operaing the mgority of campus vehicles on dternative fuds.
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Heating and Cooling Equipment

A huge chiller loop has recently been instaled on campus to cool severd large
buildings on campus with one centrd chiller and cooling tower. Thisis more efficient
than each building cooling itsdlf because of economies of scae and diminating the
need to shut down and start up the equipment periodically.

6.4.6 Community/Education

Trangportation

The TAP promotes community awareness through awell developed and maintained
website and congtant information provision viaflyers etc. on campus. The Santa
Barbara Air Qudity Control Digtrict has occasondly funded various projects at
UCSB to “green” transportation on campus. The subsidy of MTD fares by students
has demonstrated a commitment by the students who voted to enact the lock in fee
and the Universty who dlowed it to be incorporated into the tuition to reducing
sngle occupancy vehicle commutes to/from campus.

6.5. Environmental Report Card

Question Answer Score

Transportation

Isthere an dternative trangportation program? Yes 1
Does the dternative transportation program offer Yes 1
specid benefits to participants?

Has participation in the dternative trangportation Yes 1
program been increasing?

Isthere preferentia parking for carpoolers? Yes 1
Is the dlternative trangportation program No 0
adequately supported (adminigtratively and

finencidly)?

Do any campus fleet vehicles operate on Yes 1
dternative fuds?
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Isasubgtantia portion (>50%) of the campus
vehicle fleet operated on dternative fuels?

No

Does a subsgtantia portion (>50%) of the student
body commute to campus by methods other than
vehicles?

Yes

Isthere a highly developed and well-maintained
bike path system on campus and in the loca
community?

Yes

Are student rides on loca mass transportation
subsidized?

Yes

Are employee rides on loca mass trangportation
subsidized?

No

Does the current system of parking permit
desgnation maximize use of existing spaces?

No

Are the revenues from parking permits directed
towards encouraging dternative trangportation?

No

Is congtruction of new parking spaces the
absolute last resort to managing parking supply
and demand?

No

Isless than 10% of the campus devoted to
parking lots/structures?

Yes

Air Quality

Are the laboratory fume hoods well maintained
and in accord with Universty EH& S policy?

Yes

Has dl equipment using CFC's been (or planned
to be) replaced/ retrofitted?

Yes

113




Is effidency and globd warming/ozone Yes 1
depletion potentid the priority in purchasing

new chillers?
Are asubstantia portion (>50%) of the chillers No 0
high efficiency, low-pressure chillers?
Are asubgtantia portion (>50%) of the boilers No 0
low NOx burners?
Islife cycle cogting taken into account when Yes 1
making HVAC purchasing decisions?
Isthe oversght department for HVAC systems Yes 1
well organized?

Total: 14/22

Percentage: | 64%

Grade C+

6.6. Recommendations

6.6.1 Transportation

Direct parking permit revenues towards aternative trangportation
measures.

Redtructure the funding available to the TAP so that it isless varidble
and more clearly itemized.

Subgdize faculty and staff MTD rides.

Increase MTD capacity for bicyclesto more completely integrate the
two travel options.

Creste redl time car pool matching on the TAP website.

Integrate TAP priorities into campus budget and planning priorities so
that new parking structures are not the main form of parking supply
management.

Squeeze parking demand by increasing parking prices.
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6.6.2 Air Quality

Continue to replace low efficiency chillerswith high efficiency
chillers.

Invest in chillers that do not use HCFCs.
Invest in low NOy boilers.
Invest in more energy efficient fume hood technology.

Form a partnership with the Santa Barbara Air Pollution Control

Didtrict for community programs, bicycle subsidies, and additiona
vanpools.

Invest in dternative fud vehides for campus fledt.
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7. WATER MANAGEMENT

7.1. Introduction

Asabasic dement of everyday life, ardiable supply of freshwater is commonly

taken for granted. The ease a which most Americans can access a seemingly endless
water supply stands in stark contrast to the complex redlity of water policy. The U.S.
isthe largest user of water in the world (WRI, 2001) and Cdiforniaisthe largest user
inthe U.S. (Solley et. d, 1998). The history of water management in Cdiforniahas
been a cycle of surplus and shortage. A constant struggle has been underway to
maintain the necessary resources for the ever-growing sate. Currently, the Cdifornia
Department of Water Resources (CDWR) estimates shortages in six of the ten water
regionsin the State. The Central Coast Regior® (CCR), which includes Santa Barbara
County, is one such region. Estimates of current and future water use suggest thet the
CCR isfacing awater shortage’ that is expected to exist well into the future (CDWR,
1998). Water use dso has impacts on the landscape, as water withdrawas used for
irrigating non-native vegetation takes water away from environmenta uses, such as
maintaining aguatic ecosystems. Ladly, universties generate large quantities of
wastewater that can impact the quality of surface and coastal waters. Thus, mitigation
of theseimpactsisacrucia step in the path toward a more sustainable university.

7.2. Background

7.2.1 Water

Water management can be discussed at different levels of resolution. Many globaly
oriented governmental and non-governmenta organi zations have produced
comprehengve sudies of globa water use, mostly in response to growing scarcity in
many aress of the globe. At the nationa leve, the United States Geologica Society
(USGS) has produced an estimate of water use every five years beginning in 1950, in
order to “collect reliable and uniform information on the sources, uses, and
dispogitions of water in the United States’ in order to “ assess the effectiveness of
dternative water-management policies, regulations, and conservation activities, and
to make projections of future demands’ (Solley et. d, 1998). The EPA has avariety
of programs and studies directed toward water management issues (see U.S. EPA,
2000). The careful management of water resources also takes place a state, regiond,
and loca levels. The Background section of this chapter introduces the major issues

® This region includes parts of San Mateo, Santa Clara, San Benito, and Ventura Counties and all of
Santa Cruz, Santa Barbara, San L uis Obispo, and Monterey Counties.
" Shortage is defined by CDWR as the difference between water supply and demand.
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involved in water management: water supply, user demand, water qudity, and water
rights.

Supply

Water originates as either groundwater or surface water. An estimated 20 percent of
water used in the United States comes from groundwater (Solley et. a, 1998) that is
dored in aquifers—layers of rock and soil that contain enough space in the form of
pores and fractures to hold large amounts of water. Since recharge rates are normaly
very dow, groundwater isonly renewableif the withdrawa rates are very dow as
well (to match the recharge rates). Non-renewable or “fossil water” iscontained in
underground aquifersthat are recharged at rates that make them available for
sugtainable use only a smdl rates of withdrawa (Ashley and Smith, 1999). In
Cdifornia, groundwater withdrawals account for over 30 percent of water use, with
over 75 percent of the water used in the CCR obtained from groundwater sources
(CDWR, 1998). Higtorically, the Goleta North/Central Groundwater Basin has been
in asevere date of overdraft. The Wright Judgment of 1989 mandated the Goleta
Weater Didrict (GWD) to bring the basin into hydrologica baance by 1998. Thiswas
accomplished through the importation of water through the State Water Project and
other supplemental sources (Rodriguez and Lang, 2000).

Surface water is contained in streams, rivers, and lakes and is usesble by trapping or
diverting runoff in reservoirs, cands, and aqueduct piping systems. Surface water can
be used at more rapid rates than groundwater due to its much faster rechargerates. In
Cdifornia, asin the rest of the country, the mgority of the water used is surface
water. Ddlivery of surface water in Cdiforniais complicated by the fact that the
mgority of the people live in the southern haf of the Sate, while the mgority of the
water falsin the northern haf, “necessitating an extensive system of dams,

reservoirs, pipelines, and agueducts to service these areas’ (Schamandt et d., 1988,
58). It was for this purpose that the State Water Plan was initiated. The year 1933 saw
the beginnings of the State Water Plan with the passage of the Centra Vadley Project
Act by the Cdlifornia Legidature, designed to transport water from the Sacramento
River to the San Joaquin Valley and Los Angeles (Schamandt et ., 1988, 60). The
last mgjor project of the State Water Plan was the 1960 State Water Project (SWP),
which, according to the Metropolitan Water Didtrict, is*“the largest aqueduct system
in higory.” This system transfers water from the * Sacramento and San Joaquin rivers
through a network of dams, reservoirs, six power plants, and 58 miles of agueducts,”
to satisfy the needs of agricultural and urban interests to the south (Gottlieb, 1988, 6-
8). In 1991, Santa Barbara, Goleta and severa other communities voted to begin
importing their alocation of State Water and the SWP Coastd Branch began ddlivery
in 1997 (CDWR, 1998).
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Offstream use: water diverted or withdrawn from a surface- or
ground water source and conveyed to a place of use (Solley et. d,
1998).

Demand

The United States is the largest consumer of water in the world (WRI, 2001). Total
water withdrawals (fresh and sdine) in the United Statesin 1995 equaled 402,000
Mgd/d or 1,500 gal/d per capitafor offstream uses (Solley et. d, 1998). This Sgnifies
a2 percent decrease in use since 1990 and a 10 percent decline since 1980. The
decrease in water useis even more significant in light of the 16 percent increase in
population from 1980 to 1990 (Solley et. d, 1998). Asthe USGS dtatesin its 5-year
compilation series of estimated water use, “[t]his decline Sgnds that we are

12% Domestic/
Commmercial

41%
Agriculture

8% Industrial

39%
Thermoelectric

Figure 7-1. U.S. water use for 1995

managing our water resources more effectively, that water use does respond to
economic and regulatory factors, and that the generd public has an enhanced
awareness about water-resources and conservation issues’ (Solley et. a, 1998).
Cdifornia has the highest offstream withdrawals in the nation a 45,900 Mgdl/d,
athough the state has seen a decrease since 1980, the peak year in water usage
(Solley . d, 1998). Despite this decrease in use, Cdiforniais projected to face future
water shortages. The CDWR estimates water shortages of between 2.4 and 6.2
million acre-feet by 2020 (CDWR, 1998). In the Central Coast Regior? thereisa
current shortage of 214 thousand acre-feet (taf) during an average year and 282 taf in

8 According to the California Department of Water Resource, the Central Coast Region extends from
southern San Mateo County in the North to the northwestern tip of Ventura County in the south and
includes all of Santa Cruz, Monterey, San L uis Obispo and Santa Barabara Counties. Also included are
parts of San Mateo, Santa Clara and San Benito Counties (CDWR, 1998).
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Figure 7-2. South Coast water use for 1995

adrought year (CDWR, 1998). Therefore, by CDWR estimates, water usein
Cdiforniamust decrease or supplies must increase in order to avoid mgjor shortages
in the future. Expected increases in dtate population of 15 million (a46% increase)
over the next 20 years will require more conservation.

Water Quality

Water quality has been a sdlient national issue since the 1960s. However, strong
federd regulation did not emerge until the 1972 Federd Water Pollution Act
(Switzer, 1998). This Act was passed following amgjor public policy queuing event:
the Cuyahoga River in Ohio caught firein 1969. In 1977 groundwater pollution
ganed nationd atention with the discovery of contamination of soil and groundwater
a Love Cand, New Y ork athough no federal groundwater regulations were
subsequently developed® (Rosenbaum, 1998). Currently “nearly 40 percent of the
nation’ s assessed waters are not meeting the standards states have set for them,”
potentidly resulting in Sgnificant harm to both environmenta and human hedlth.

(U.S. EPA, 2000).

Pricing and Property Rights

Allocation of water property rights has historically had an enormous impact on the
price and use of water across the United States (Cahn, 1995; Haddad, 2000; Ashley
and Smith, 1999). In the agrarian societies water was seen as a community resource
where everyone had common access and equd right. This “system of riparian rights’
was common in early American society (Cahn, 1995). As the United States devel oped
into an industrid society, water was increasingly viewed as private property smilar to
land or minerds (Cahn, 1995). In most of the West, the doctrine of prior

9 Although the Safe Drinking Water Act was passed in 1974, and CERCLA in 1980-both of which
address groundwater contamination.
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gppropriation or “firg intime, firg in right” is dominant. It assgnsrights to the first
user to put the water to beneficid use (Ashley and Smith, 1999; Cahn, 1995). In
Cdiforniathereisa*hybrid doctring’ that includes both riparian and gppropriative
rights (Haddad, 2000; Ashley and Smith, 1999). The doctrine of prior appropriation
encourages over consumption of water resources because users that have a*“ prior
right” are “required to use the water available to them or dseloseit” (Hartwick and
Olewiler, 1998). This can lead to a Stuation where farmers are flooding their fields to
grow water intensive crops such asrice or dfdfawhile urban areas are struggling to
meet basic demand. Hartwick and Olewiler sate:

“In times of shortfdl in water supply, prior appropriative rights indicate that those
users who acquired rightsfirgt in time may draw on the supply ahead of
subsequent users...[ €] conomic waste occurs because urban users have higher
vaues of the water for amounts [wasted by rurd users] (Hartwick and Olewiler,
1998).”

7.2.2 Environmental | mpacts

Environmenta impacts relating to water use fall under the two broad categories of
withdrawd and inputs.

Withdrawals: Impacts from water withdrawals have severa causes, such as water
supply development projects and the overdrafting of aquifers. Water devel opment
projects such as dams and cand's disrupt the naturd flow of rivers, which changes the
natural characteristics of aguatic ecosystems. Studies of sdmon populations on
dammed rivers show maor impacts on the migrating fish (Raymond, 1979;
Lichatowich et d., 1999). Diverting flows from surface waters leave less available for
the maintenance of natural systems, thus changing the physical characteridtics of the
ecosystem. Postel and Carpenter Sate: “ Freshwater remaining in its naturd channdls
helps keep water quality parameters at levels safe for fish, other aguatic organisms,
and people” (Postel and Carpenter, 1997). A clear exampleis Mono Lake in Southern
Cdifornia. Beginning in 1940, the city of Los Angeles beganto redirect the water
flows from four of the five streams feeding Mono Lake. As aresult, “the level of the
lake has dropped and increased sdinity levels, which threaten the entire food chain”
(Switzer, 1998). Alterations in the flow of rivers and the drainage or drowning of
wetlands affect aguatic ecosystemns, with consequences for environmenta quaity and
humen well-being that are diverse and not yet fully understood. “During the era of
major water development, the US lost over 60% of its inland wetlands, polluted half
of its streams and lost or badly degraded many mgor fish runs’ (Hawken et d.,
1999). In addition, overdrafting of groundwater can lower water tables, cause land
subsidence, and reduce storage capacity (Ashley and Smith 1999). Lower water tables
can be epecialy harmful in coastd areas due to sdltwater intrusion that can pollute
the remaining resource (Ashley and Smith, 1999).

120



I nputs: We use water for waste remova and as asink for wastes. There are two main
types of pollution sources, point and nonpoint. Point sources include * hazardous
wadte gtes, landfills, wastewater-disposa Stes, and leskage of refined petroleum
products (Ashley and Smith, 1999). Nonpoint sources include agriculturd, urban and
mining runoff; seepage septic tanks; salt from road de-icing and acid precipitation
(Ashley and Smith, 1999; Cahn, 1995; Switzer, 1998). Table 7-1 summarizestypes of
pollutants, their sources and impacts. Point and nonpoint sources pollute both ground
and surface water. Nonpoint pollution “is estimated to be the mgor cause of pollution
in 65 percent of the siream miles not meeting state standards’ and the EPA has
identified nonpoint sources as “actud or potentia sources of groundwater
contamination” (Rosenbaum, 1998, 210 and 214). In addition, the U.S. releases an
estimated 41,000 Mgal/d of treated wastewater per year, typicaly into surface waters

(Rosenbaum, 1998).

Table 7-1. Water pollution categories

Contaminants Sour ce | mpact
Organisms Biologica Sewage discharge, Human health
contaminants cattle feedlots,
including bacteria, leaching septic tanks
parasites and viruses
Suspended and Soil particles, Agricultural and Increased
Dissolved Solids inorganic sats urban runoff turbidity and may
carry bacteria
Nutrients Phosphates, nitrates, Agricultural and Eutrophication
etc. urban runoff, septic and human hedth
systems
Metals and Toxics Lead, duminum, Pesticides from Reproductive and
cadmium, mercury, agricultura and endocrine
arsenic, radioactive urban runoff and disorders,
mineras, chemica landfill lesks; nervous system
solvents, sulfur and chemical solvents damage and
nitrogen oxides, from industrial cancers
trihalomethanes, PCBs | sources; underground
or synthetic organic petroleum storage
compounds, tanks, nuclear testing
radioactive waste, and | and medical waste
metallic compounds
Physica Increased temperature | Manufacturing and Aquatic life

power generation

Sources: Ashley and Smith, 1999; Cahn, 1995; Switzer, 1998; Sampat, 2000.
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7.2.3 Economics

There are Sgnificant costs associated with al phases of water management. Since
1960 the US has spent over $114 hillion on wastewater trestment facilities and $400
billion on water resources overdl in thelast 100 years. In 1960 Cdifornia voters
approved $1.75 hillion to build the State Water Project, sgnally the large capital
expenditures required to develop water management systems (Rodriguez and Lang,
2000). Water is used for severd different economic activities: to create hydropower,
for irrigation, for waste disposd, for variousindustrid purposes, and for various
household uses. In fact, every sector of our industrial economy is directly dependent
on sources of clean water and al sectors of our economy is dependent on the power
generated by water flowing through our rivers (U.S. EPA, 2000). For example:

$197 billion worth of food and fiber comes from irrigated crops and
livestock each year;

$44 billion is spent by Americans visiting coastd aress each year;

industry uses an estimated nine trillion gallons of fresh water per year;
and

commercid fishing depends on functioning wetlands and coastd
waters (U.S. EPA, 2000).

However, freshwater resources are often “overexploited relative to economic
effidency” (Cohen, 1995). Thismay be partidly attributed to the use of subsidiesin
the form of pricing structures that benefit irrigated agriculture (Hartwick and

Olewiler, 1998). Agriculturd interests enjoy a substantia price advantage over urban
and industrid users, leading many to criticsto charge that greet waste occurs in some
agricultura aress. In the CCR agriculture is the largest user of water and is expected
to stay that way for the foreseeable future—CDWR estimates aloss of less than one
percent of irrigated crop acreage in CCR over the next 20 years (CDWR, 1998). The
pricing structure of loca purveyors givesirrigated agriculture a significantly reduced
price (Goleta Water Didtrict, 2001).

Economicdly efficient dlocation of weter is hampered by what economigscall a
market-falure. In theory, the market should allocate water at low cost to those who
need it mog, i.e. those who have the highest willingness to pay. For the market

system to function correctly the commodity must exhibit the characterigtics of a

private good: “rivary in consumption and excludability of ownership” (Weimer and
Vining, 1999). Water is generally considered an openaccess public good because it is
nonexcludable—more than one individuad may have the right to use the same water
resource (Weimer and Vining, 1999). This can lead to a“tragedy of the commons’
scenario where users of apublic good see it as being intheir saf-interest to degrade
the commons (Hardin, 1968).
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Beyond the redm of economic efficiency, vaues and politicsadso play arolein
determining the distribution of water. As Hartwick and Olewiler Sate:

“Governments are unlikely to alow the market to reach equilibrium where a
group of people cannot afford water. Markets are therefore not necessarily the
ideal mechanism for digtributing an essential good such as water (Hartwick and
Olewiler, 1998).”

The government has responded by assigning property rights to some water
resources—riparian and appropriative—and they have established public control of
other water supplies as well as delivery systems. Neither response has established
economic efficiency and over consumption has continued.

The problem is dso rdevant with respect to pollution, given that water pollutionisan
externdity (i.e., polluters do not have to pay for damage they cause to the
environment). Dirty water is cogtly in terms of lost ecosystem services and in hedth
treatment costs. Water pollution may be termed an externdity or Stuation “in which
the actions of one individua (perhaps a person, perhgps afirm or government) affect
the welfare of another” without the full cost of those actions being redized (Stokey
and Zeckhauser, 1978). For example:

“Externdities, and the market failures they generate, are amgjor reason for
government intervention in private markets. The most familiar and most widdy
discussed externdities relate to the environment. Given present pricing
arrangements, we cannot expect market processesto yield air and water that are
aufficiently pure (Stokey and Zeckhauser, 1978).”

The codt of lost ecosystem services is unknown and difficult to measure. However,
the U.S. Environmental Protection Agency has put together information on some of
the hedlth effects associated with water pollution:

“In 1998 about one-third of the 1,062 beaches reporting to the EPA
hed at least one hedlth advisory or closing.

In 1998 2,506 fish consumption advisories or bans were issued in areas
where fish were too contaminated to eat.

Seventeen dtates reported 37 recreational water outbreaks caused by
microorganismsin the latest (1995-1996) available data from the
Center for Disease Control.

The EPA currently estimates that at least a hdf-million cases of illness
annudly can be atributed to microbid contamination in drinking
waeter.”
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“Over atrillion dollars...has been spent to upgrade and expand
wastewater treatment facilities’ (U.S. EPA, 2000).

7.2.4 Campus | ssues

Water Use

Water useis an important issue on college and university campuses. Current campus
greening literature identifies water use and water qudity asimportant factorsin
determining the environmental impact of universities (Green Destiny Council, 1995;
Thurlow, 1999a,b; Fetter and Mudd, 1993). University water use includes: irrigation,
water appliances (toilets, showers, clothes and dishwashers), chillers, cooling towers,
and food preparation (Fetter and Mudd, 1993). Depending upon regiona or loca
abundance or scarcity, universities can have alarge impact on water supplies.
However, even in regions where water is usudly abundant, shortages and droughts
can occur. Cogt savings are often possible from the implementation of water
conservation grategies. In their book Green Investment, Green Return, the National
Wildlife Federation lists the cost savings and use reductions after conservation
measures were taken at severd universties. Two examples highlight the possible
benefits of conservation programs. Columbia University noted the following savings
after retrofitting the campus with water conserving showerheads, toilets and facets:

25-30% reduction in water use
Annua savings of $203,000
Payback period of 1.8 years

In addition, Brown Univergty noted the following savings after retrofitting resdence
halswith low flow showerheads:

50% reduction in water use
Annua savings of $45,800
Payback period of 8 months

Water Quality

Critical water qudity issues on university campuses include runoff from impermesble
surfaces and the generation of wastewater (NWF, 1996). Runoff either is connected to
wastewater and goes to the treatment plant or is separated into its own drainage
system that emptiesinto nearby surface water. At coastdl campuses like UCSB, the
mgjority of the runoff emptiesinto the Pacific Ocean. Runoff can pollute lakes, rivers,
wetlands, and sensitive coastd habitats and potentialy contributes to hedth risks for
surfers and other beach goers. Wastewater generation is another issue thet is
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important for campuses to consider. The amount of wastewater generated depends
upon the amount of water that comes into campus. In ecologicaly sensitive aress,
wadtewater generation and trestment can have sgnificant environmenta impacts.
Both water use and wastewater generation can be reduced through conservation
messures like low flow showerheeds, ultralow flush or composting toilets, and
automatic faucets. The amounts of water used for everyday activities are summarized
inTable 7-2.

Table 7-2. Water requirementsfor common campus activities

Brushing Testh 2 gdlons
Shower 25-50 gdlons
Shave with water running 10-15 gdlons
HushaToilet 5-7 gdlons
Run a dishwasher 12 gdlons
Hand wash dishes 20 gdlons
Wash aload of clothes 59 gdlons

Source: Switzer, 1998

7.3. Reaults

A series of questions were taken and adapted from the campus environmenta audit
format in April Smith’sbook, “Campus Ecology”. Interviews were held with Jon
Cook and David Inouye in Facilities Management, Jm Dewey in Physicd Facilities,
and Ali Aghayan from Environmental Hedlth and Safety. All dataincluded were
derived from these sources, athough additional research was obtained from U.S.
EPA, CDWR and Santa Barbara County resources. The following questions were
asked to gauge UCSB’ s current status with respect to campus water management
practices and policies.
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1. How much water isused by UCSB per year? Over the past 10 years?
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Table 7-3. Historical UCSB annual water use

Y ear Total Water Used
(gallons)

1993 194,091
1994 216,827
1995 234,140
1996 283,011
1997 240,608
1998 264,832
1999 273,197
Change +41%
AN -

f_\/::‘/ﬁ//i\; —e—Total

—&— Potable

—&— Reclaimed
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Figure 7-3. Historical UCSB annual water use

2. How much water isused indoors? Outdoors (irrigation)?

About one third of useisfor irrigation and two thirds for indoor use. Someirrigation
aress are not hooked up to reclaimed water (Residence Halls, University Center, and
Parking areas). However, areas that use reclaimed water useit exdusvdy.
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Table 7-4. Potable and reclaimed water use

Y ear Potable (Indoor and Reclaimed (Outdoor
Outdoor) only)
1993 177,260 16,831
1994 158,745 58,082
1995 170,858 63,282
1996 214,183 68,828
1997 192,294 48,314
1998 196,020 68,812
1999 204,995 68,202
Change +16% +305%

3. How much reclaimed water isused? What per cent of outdoor use? What
percent of total use?

Reclaimed water came online in 1993-94. Reclaimed water use as a percent of
outdoor useis not known. See Figure 7-4 for more information.

Table 7-5. Historical use of reclaimed water

Y ear Reclaimed % of Total Water Used
(gallons)

1993 16,831 8.67%

1994 58,082 26.79%

1995 63,282 27.03%

1996 68,828 24.32%

1997 48,314 20.08%

1998 68,812 25.98%

1999 68,202 24.96%
Change | +305% +16%
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Figure 7-4. Reclaimed water use as a per cent of total use
4. How much was spent on water over the past 7 years?
See Figure 7-5.
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Figure 7-5. Total Water Expenditures: 1994-2000

5. How much wastewater is produced per year? Over thelast 5 years?

An estimated 400,000 gallons of wastewater is produced per day, for atota of
146,000,000 gallons ayear. See Figure 7-6.
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Figure 7-6. Total annual wastewater generation at UCSB

6. Isstorm water runoff measured? If so, how much?

No, storm water runoff on campusis not currently measured.

7. Arethereany mitigation measuresin place?

All newly congtructed drains must have ail filters. An estimated 25 percent of sorm
drains have mitigation measures currently in place,

8. Where doestherunoff go?

Campus runoff proceeds to the Pacific Ocean (1.V. Beach and Goleta Beach), Goleta
Sough, Campus Lagoon, and meadows north of campus.

9. What water conservation strategiesarein place?

The mgor conservation measure is the use of reclaimed water. Outdoor watering is
only performed from 7pm to 7am.

10. Where does UCSB get itswater?
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UCSB obtains water from the following sources: Lake Cachuma, the Cdifornia State
Water Project, and local groundwater sources.

11. What regulations apply to water issues on campus?

There are four main government agencies that regulate either water supply or water
pollution a UCSB. Water supply (including reclaimed water) is under the auspices of
Goleta Water Didrict. Water pollution is regulated by the U.S. Environmental
Protection Agency (EPA), State Water Resources Board (SWRB), and the Regional
Water Quality Control Board (RWQCB). SWRB isthe lead state agency, while the
RWQCB isthe primary point of contact for UCSB for compliance, enforcement,
permits, etc. The primary statutes of concern are the federal Clean Water Act and
CdiforniaWater Code.

12. What isthe relationship between land use and water use on campus?

The amount and type of plants used for landscaping determines how much water is
used for irrigation purposes. More specificaly, the horticutura requirements of the
plants must be met. Not only iswater a physiologica necessity initsdf, it isaso the
medium that dlows nutrients to passinto the plant.

7.4. Analysisof Results

7.4.1 Current trends

Water Use: Water use has increased steadily over the past Sx years (both per capita
and tota use). Water use has increased 40% overal since 1993, but has decreased
from ahigh in 1996. Potable and reclaimed water uses have shown similar increases.
The most troubling aspect noted with respect to water useis that potable water use
has increased even as reclaimed increased. Over the same Six-year period per capita
potable water use has increased by amost ten percent and tota per capita use has
increased by 33 percent (see Figure 7-7). When reclamed water came onlinein fully
in 1994, there was a noticeable decrease in potable water use. However, this decrease
was subsequently accompanied by a steady increase to alevel well above pre-
reclamed usage levels. Expenditures for water have increased by 25% since 1994
(see Figure 7-5).

Runoff: An estimated 25% of storm water drains have mitigation measuresin place.
It is now arequirement that al new congtruction that includes storm drains must have
mitigation measures. However, the direct impacts on water quality associated with
runoff are difficult to measure. In the past year the Shoreline Preservation Fund has
funded water qudity testing in Campus Lagoon and dong the shore around UCSB.
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Figure 7-7. Per capita water use

Loca and state agencies test ocean water quality regularly. Runoff from UCSB adds
to runoff from loca streams and other urban runoff. It islikely that impacts have
increased as UCSB has become more developed (see Chapters 2 and 3 of this report
for more on campus development).

Wastewater: Trendsin wastewater match trends in water use; total wastewater
generation hasincreased by approximately 40 percent since 1993. Wastewater
outflow from campusis generaly 60 percent of total water use. In other words 40
percent of water that is used on campus is consumed—evaporated, transpired,
incorporated into products or plants, consumed by humans—and 60 percent leaves
campus to be treated as wastewater.

7.4.2 Environmental | mpact

Water Use: Datafrom UCSB shows atrend of increasing water use over the past
seven years. Thisistroubling in the face of growing water scarcity in the Centra
Coast Region of Cdifornia. Loca groundwater basin overdraft is not a problem for
GWD sources because of adjudication of the North/Centra Goleta Groundwater
Basin in 1989. The Wright Judgment established a safe-yield and dlocations for the
basin aswdl asrequiring “a gate of hydrologic baance by 1998" (Rodriguez and
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Lang, 2000). The GWD “has achieved compliance with this order through
importation of State Water and the development of other supplementa supplies’
(Gibbs, 2001). The supplemental supplies are surplus alocations from the Cachuma
Project purchased from the City of Santa Barbara, which may or may not be available
in the future. Thus, the GWD will have to rely on regiond and statewide surface
water supplies adding to the aready substantia burden on these sources. Severd
other area groundwater basins are in a date of overdraft including Santa Maria
Vadley, San Antonio Vdley, Santa'Y nez Uplands, Lompoc Uplands, and Cuyama
Vdley. Since supplies are limited, any use takes away from other potentia uses
including environmental and reduction of groundwater overdraft in other basins,
Everybody has aresponghility to conserve to help mitigate the current shortages
across the region and State.

Runoff: Theimpact of sorm water runoff is difficult to measure. Severd public and
private agencies measure water quality in the coastal waters around UCSB and even
at the campus lagoon. The Shordline Preservation Fund considers runoff from campus
and IdaVigato be harmful to coasta water quality north of campus. The mgor
impacts for coastd water quaity are considered to be streams during the rainy winter,
athough extensive data are not available for the comprehensive assessment of
environmenta impacts resulting from runoff et UCSB.

Wastewater: Wagtewater from UCSB istreated at the Goleta Sanitary Digtrict (GSD)
plant and discharged into the Pacific Ocean gpproximately one mile from shore a a
depth of 92 feet. The GSD takes monthly water quality profiles of coastal waters at
eight ocean gations and they run bacteria tests weekly in the “surf zone” from Ida
Vigtato Moore Mesa. The Pursuant to their NPDES permit authorized by the EPA
and Regiond Water Qudity Control Board the GSD have effluent limits for grease
and ail, suspended solids, biologica oxygen demand, ammonia, turbidity, and feca
caliform. They have had no permit violations sSince at least 1996.

7.4.3 Institutional Framework

The Grounds Department, a subsection of Facilities Management, manages outdoor
water use. There is no committee or department on campus that manages overdl

water use. Indoor water conservation is on a project-by-project basis. The Goleta
Water Digrict (GWD) supplies water for the University of Caifornia, Santa Barbara
and the surrounding area. Goleta Water Didtrict serves gpproximately 75,000 people.
Water suppliesinclude Goleta North/Central Groundweter Basin, the Cachuma
Project and the State Water Project. Cachuma Project built in early 1950sto deliver
water to South Coast and Santa Y nez Valley. Total water usein the GWD is
estimated at 8,863 acre-feet per year, per capitauseis 103 galons per day (Rodriguez
and Lang, 2000). UCSB used 627 acre-feet of water in 1999 or saven percent of total
use in the Goleta Water Didtrict.
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7.4.4 Financial |ssues

Water is purchased from the Goleta Water Didtrict, the loca water purveyor, as part
of the utilities budget. Water purchases from this source accounts for 10- 12 percent of
totd utility expenditures. Improvements to water conservation and mitigation for

pollution do not have separate budgets. Rather, most improvements at this time must
come from new capital projects.

The GWD has atiered pricing structure that gives a Sgnificant price advantage for
agriculturd irrigation and a smdler advantage for recreetiond irrigation as presented
in Table 7-6 below. In the past ten years, UCSB has paid anywhere from two dollars
to well over five dallars per hundred cubic feet of water supplied.

Table 7-6. Water pricing according to use

Type of Use Water Rates (per hundred cubic feet)

Urban $3.13
Reclaimed Irrigation $1.74
Recregtion Irrigation $1.74
Agriculturd Irrigation $0.90

7.4.5 Innovation

The mgor water innovation noted at UCSB isthe use of reclaimed water. The use of
reclamed water has resulted ininitid dropsin water use and may have averted even
greater increases. Reclaimed water is trested wastewater that can “legdly be
subgtituted for drinking weter in agriculture, landscape irrigation, and flushing toilets’
(GWD, 2001). The water istreated a the Goleta Sanitary Digtrict (GSD) water
reclamation plant where it undergoes tertiary trestment and is distributed to UCSB for
irigation purposes. The plant was built in 1993 in a partnership between GWD and
GSD and supplies approximately 1,000 acre-feet per year for irrigetion at “Goleta
Beach, UC SantaBarbara, Goletd s post office, and various parks and golf courses’
(GWD, 2001). Reclaimed water mesets bathing water sandards but is high in nitrogen
content. It is not very dangerous but could be harmful if aperson drank alot.
Reclaimed came onlinein 1994 & UCSB. Reclaimed areas are isolated from other
areas, human contact is minimized, and al reclamed water lines are marked in

purple. The amount of areairrigated has remained constant since 1994, while
gpproximately 1-1.5 million gallons of water gets reclamed per day.

In addition to the use of reclaimed water, UCSB has increased the use of ail filterson
gorm water drains for new construction with significant amounts of paved surface.

All congtruction in the past seven years required that storm drains have filters. UCSB
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has ds0 atempted to use the naturd filtration of the landscape. There are monitoring
wellsin catch basins near buildings that use chemicals that test for pollution, and
there have been retro fittings of some water gppliances and buildings.

Lagtly, there have been retrofittings of some water appliances on campus. For
example, in 1989, campus residence hdls were retrofitted with 100 low flush toilets.

7.4.6 Community/Education

Groups such as the Surfrider Foundation, Environmental Defense Center, and the
Earth Action Board Heal the Ocean and Shordine Preservation Fund are active on
campus and in the community promoting environmenta issues and conducting
studies regarding water use and water quality issues.

7.5. Environmental Report Card

Isthere a Universty water conservation policy? No 0
Has per capitawater consumption decreased in No 0
the since 19937
Has absolute water use decreased? No 0
Isthere any water qudity monitoring by the No 0
University?
Isreclaimed water used on campus? Yes 1
Does amgority of the water used for irrigation Yes 1
come from reclaimed water?
Has wastewater generation per capita decreased No 0
in the past since 19937
Have there been any water conservation Yes 1
retrofits?
Total: 3/8
Per centage: 38%
Grade: D
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7.6. Recommendations

76.1

7.6.2

Water Use

Monthly data should be generated and easily accessible by building
and by use category (irrigation or indoor).

Extend the use of reclaimed water to the entire campus.
Use drip irrigation dong sdewaks and buildings.
Mandate high efficiency gppliancesin new buildings.

Set schedule for eventud retrofitting of dl “inefficient” water
appliances.

Conduct awater audit.

Water Pollution

Caculate sorm water runoff on campus.
Test water qudity near sorm drain outfall.

Place ail filterson dl drains.
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8. LANDSCAPE MANAGEMENT

8.1. Introduction

The term landscape can apply to severd different levels of andlysis. At its broadest
level landscape is defined as the “ heterogeneous mosaic of habitat patches created by
variations in topography and soils’ within aregion at the kilometer scale (Ricklefs,
1997, 91). More often in common usage, terms like urban landscape or natural
landscape are used to dgnify different types of land use (Perry, 1992). At an even
smaller scale are managed |landscapes such as corporate and university campuses,
parks, and persond gardens. The concept of sustainable landscaping refers primarily
to these types of managed landscapes (Perry, 1992; Corbett and Corbett, 2000).
Sugtainable landscaping is congstent with the principles sustainability defined in the
introduction of the paper: minimize the use of resources (such as water, fertilizers and
pesticides), minimize waste (in the form of contaminated runoff); and conserve the
naturd environment by usng native plants that fit with the natura landscape of the
region. This section then investigates landscape management at UCSB with an
assessment, analys's and recommendations.

8.1.2 Background

A growing population in Cdiforniaand the development that accompanies such

growth are putting increasing pressure on the naturd environment. According to

estimates by the Cdifornia Department of Finance, by 2020 California population

will grow by amaost 11 million people, an incresse of dmost 31 percent (Cdifornia

Department of Finance, 1998). Over the same time period Santa Barbara County is
expected to grow by 34 percent, from
412 thousand people to 553 thousand

600000 (Cdifornia Department of Finance,
500000 1998). Such population growth will
400000 1 lead to a more devel oped landscape

S
% 300000 and make habitat preservation an even
& 200000 more important god. As Lester

100000 Brown of the Worldwatch Ingtitute
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Figure 8-1. Population of Santa Barbara County.
Source: California Department of Finance, 1998.
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Ecosystems are being threatened by habitat |oss, the introduction of aien species, and
the fragmentation of naturd areas caused by “bulldozing, paving, plowing, draining,
dredging, trawling, dynamiting, and damming” (Baskin, 1998, 9). For example, as of
1991, wetlandsin the United States had been reduced from an origina 221 million
acresin the lower forty-eight states, to 103.3 million acres (Switzer, 1998, 153). At
least onein eght plant speciesin the world—and nearly onein threein the United
States—is dready threatened by extinction (Vig and Kraft, 2000, 374). By 1980, 85
percent of the virgin forests throughout the U.S. had been destroyed, with losses
edtimated at 95-98 percent in the lower 48 states (Sierra Club, 1998). The state of
Cdifornia slandscape is dso troubling and has experienced the following habitat
losses:

99 percent of its native grasdands
70-90 percent of coasta sage scrub
Over 85 percent of coastal redwoods

91 percent decline of dl wetland types, a 94 percent loss of inland wetlands,
and a 66-88 percent loss of Centrd Valey vernd pools.

80 percent of the coastal wetlands have been converted to urban or
agricultural uses and 62 percent of the salt marshes are gone (Serra Club,
1998).

The new field of invasion ecology has developed to assess the impacts of the
anthropocentric introduction of exotic or invasive species (Cox, 1999). According to
George W. Cox: “Ddiberate introductions for biological control have led to the
establishment of over 237 exatic insects and severa plant pathogensin the United
States’ (Cox, 1999). The Nationa Parks Service calls the invasion of exotic species,
“one of the most serious threats that parks face today” because “ exotic species disrupt
complex ecosystems, reduce biodiversity, jeopardize endangered plants and animas
an degrade habitats’ (Nationa Parks Service, 1997). Humans have introduced exotic
plant species intentiondly for use as agricultura crops, forages, medicina uses, and
horticultura uses (Cox, 1999). “Many of the same traits that make a plant ahighly
desirable ornamental, such as pralific flowering and seeding or cold and heat
tolerance, dso may make them ideal weeds. Every new plant introduction is an
experiment with an unknown outcome” (Westbrooks, 1998).

8.1.3 Environmental | mpacts

Landscape management can have serious environmenta impacts through the
introduction of invasive species, the pollution of water bodies from pesticide and
fertilizer use, the fragmentation of naturd habitats, water use, and soil impaction.
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Pedticides are aleading stressor and cause water qudity impairment in11% of U.S.
lakes (Rosenbaum, 1998). Nonpoint pollution is estimated to be the mgor cause of
pollution in 65% of the stream miles not meeting Sate standards for their designated
use (Rosenbaum, 1998, 210). Agriculture isthe largest contributor to nonpoint
pollution (metabolic wastes from animals, sediment, fertilizers, pesticides, and
dissolved solid), accounting for and estimated one-third of pollution to the nation's
streams (Rosenbaum, 1998, 211). Nutrients from nonpoint sources can lead to
eutrophication. Many managed landscapes often use large inputs of pesticides and
fertilizers. The most extreme cases are for agriculture but large areas of managed
landscapes can aso have impacts. Private gardens and lawns can dso add up to a
large impact. Scholars have found evidence of anthropogenic changein the globa
carbon and phosphorus cycles (Schlesinger, 1997).

L andscape management commonly requires inputs of pesticides, herbicides and
fertilizers. These inputs can lead to water pollution from storm water runoff,
commonly referred to as non-point pollution. Runoff collects pollutants from
managed landscapes and oil and chemicals from urban landscapes and bacteria
Nonpoaint pollution isthe most common source of surface water pollution. It can
impact both surface and groundwater; its sources are urban and agricultura runoff.
Runoff is the largest contributor because of anima wastes, sediment, fertilizers,
pesticides, dissolved solids, etc., isthe mgor cause of the eutrophication of lakes and
wetlands. An extreme example of the damage caused by runoff isthe 7,000- square-
mile“dead zone’ off the coast of Louisana. Agriculturd fertilizers are washed down
the Missssippi River and end up in the Gulf of Mexico and cause a depletion of
oxygen in the coastal waters (Hawken et d., 1999, 149). “But the mgority pollution
problems are caused by runoff from city streets, rura areas and other diffuse sources’
(U.S. EPA, 2000).

8.1.4 Economics

Ecosysems play a crucid role in sustaining our health and well-being. They provide
clean air for usto breathe, clean water to drink, productive soilsto grow our food,
sinksfor our wastes, and many other services (Hawken, 1997; Daily, 1997; Prugh et
al., 1999). Most importantly, al these services are rendered at dmost no cost to
humans. Recent scholarship estimating the monetary vaue of ecosystem servicesis
contained in the book Nature's Services: Societal Dependence on Natural Ecosystems
(Daily, 1997). Dollar vaues are estimated for the services provided by “major
biomes’ (marine, freshwater, forest, and grasdand ecosystems) and “overarching
sarvices’ (climate Sabilization, genetic variation, productive soils, pollinators, and
natura pest control). Costanza uses these studies and others to estimate an aggregate
vaue for “17 ecosystem services for 16 biomes’ a $33 trillion per year (Costanza,
1997). In comparison, the “[g]lobal gross national product tota is around US $18
trillion per year” (Costanza, 1997). Humankind cannot reproduce most of these
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services at any price (Hawken, 1997). Some of the services the naturd environment
provides are summarized in Table 8-1.

Table 8-1. Nature's services

Production of oxygen

Maintenance of biologica and genetic diversity

Purification of water and air

Storage, cycling, and globd distribution of freshwater

Regulation of the chemica compostion of the atmosphere
Maintenance of migration and nursery habitats for wildlife
Decomposition of organic wastes

Sequestration and detoxification of human and indudtrid waste
Natural pest and disease control by insects, birds, bats, and other
organisams

Production of genetic library for food, fibers, pharmaceuticas, and
meterids

Fixation of solar energy and converson into raw materids
Management of soil eroson and sediment control

Flood prevention and regulation of runoff

Protection againgt harmful cosmic radiation

Regulation of the chemicd composition of the oceans

Regulation of the locd and globa climate

Formation of topsoil and maintenance of soil fertility

Production of grassands, fertilizers and food

Storage and recycling of nutrients
Source Hawken et al., 1999.

8.1.5 Campus |Issues

The mgjor landscaping issues that must be addressed at the campus level are resource
consumption (water and fertilizers), loss of natura habitat, and water pollution from
the runoff of fertilizers and pesticides and herbicides. These problems are addressed
through new approaches to landscaping such as “ greenscaping” (NWF, 1996) and
“sustainable landscaping” (Perry, 1992). These terms have come to describe the
growing trend of vauing both aesthetic and ecologica benefitsin designing and
maintaining landscapes (Corbett and Corbett, 2000). Sustainable landscaping places
an emphasis on protecting native organisms, preserving natura habitat, reducing the
use of resources and viewing the landscaped campus as part of the local or regiona
ecosystem (Keniry, 1995; Lerner, 1994).

139



In addition, sustainable landscape can have the sgnificant side benefit of reducing
landscaping costs while heping to protect the environment (Keniry, 1995). Reducing
pesticides and fertilizers reduce pollution of surface and groundwater from storm
water runoff. Pesticides can dso be harmful to humans, and beneficid organisms.
Therefore, incluson of water conservation in landscape planning can reduce water
costs and reduce demand of a scarce resource.

Techniques for reducing pesticide use include * planting appropriate native species
which are naturdly pest resstant; pulling weeds by hand; and introducing appropriate
native predators like bats, birds, reptiles, other insects, and amphibians to diminate
problem insects’ (NWF, 1996). Fertilizers can often be reduced or diminated through
the use of compost or mulch. Water conservation isdso a crucid part of susainable
landscaping. Water savings can be redlized by using mulch to increase water

retention, using grey water and/or reclaimed water for irrigation, and the development
of adrip irrigation system (NWF, 1996).

Sustainable landscaping has become a sdlient issue a many universities across the
United States (see Green Destiny Council, 1997; Keniry, 1995; Lerner, 1994). In the
book, Ecodemia: Campus Environmental Stewar dship, Julian Keniry provides severd
examples of universties that are moving towards sustainable landscaping via the
following means: the use of native plants, integrated pest management, and
community outreach (Keniry, 1995). The use of native plantsis a step in theright
direction as they are adapted to natura conditions without the need of lots of inputs,
and can be used to gradudly replace exotic and annual vegetation with perennia and
native plants (Keniry, 1995). For example, Wedeyan Nebraska University has
redlized sgnificant gains from the use of native plantsincluding reducing fertilizer

use, avoiding cost of nursery bought plants, increased habitat for birds, and
educational opportunities (Keniry, 1995).

Integrated Pest Management (IPM) is another strategy for decreasing the intensive
use of pesticides on campus. This gpproach uses spraying only as alast resort, when
other dtrategies have been ineffective and pests threaten to damage economically
vauable vegetation (Keniry, 1995). For example, srategies include exchanging
blanket spraying for oot spraying and increased use of mechanical controls (i.e.
dicky trgps and diminating pests by hand), and better planning (choosing plants with
natural resistance and putting them in the proper place). Biologica controls are dso
often utilized such as insect diseases and “ beneficid insects’ that prey on or
paragitize pests (Keniry, 1995). Examples of beneficid insects are ladybugs,
lacewings, assassin bugs, parasitic wasps, and praying mantises (Keniry, 1995). IPM
policies on many campuses have enjoyed consderable success, as demonstrated by
the drastic reduction of spraying practices.

Community building and education can aso be an important tool in sustaingble
landscaping through horticultura lectures and hands-on programs for students and
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gaff. For example, Texas Southern University gives students and faculty a chance to
participate in managing the campus landscape through an “Adopt-a-Plot” program
where participants develop and mange their own pieces of the campus landscape
(Keniry, 1995). This program encourages the use of native and other well-adapted
plants and works to develop and expand drip irrigation under sidewalks and around
buildings. Drip irrigation is often congdered to be more specific and efficient than
typica sprinkler systems, “which often water sdewaks and buildings and everything
but thelr intended Sites” (Keniry, 1995). Participants in the Adopt-a-Plot program use
mulching and composting instead of fertilizers. Campus generated compost is used
and participants aso contribute their organic debris to the compost pile.

8.2. Reaults

A series of questions were taken and adapted from the campus environmenta audit
format in April Smith’s book, “Campus Ecology”. Interviews were held with David
Inouye, Jon Cook and Mary Ann Hopkins from Facilities Management and Ray
Aronson, Ali Aghayan and Wayne Ferren. All dataincluded were derived from these
sources, athough additional research was obtained from library and Internet
resources. The following questions were asked to gauge UCSB’s current status with
respect to campus landscape management practices and policies.

1. What plants are used for landscaping on the UCSB campus?
A wide variety of vegetation is used on campus—everything from turf to palm trees.

2. What arethecriteriafor choosing landscaping materials? | s preference given
to drought tolerant or native plants?

Visud impact is of primary concern, dthough criteria have varied over time. There
are no formaly specified criteriafor landscgping at UCSB.

3. What isthe process by which landscaping materials are chosen for new
projects?

The Design and Review Committee dictates what plants are used for landscaping of
new congtruction projects. The Committee is a Chancellor’ s committee staffed on a
rotating bagis.

4. What type of landscaperegion isUCSB in?
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UCSB islocated in a Southern Coastal Edge landscape region with a Mediterranean
climate. Mild wesather is common for both winter and summer months. The mgority

of rainfdl in Santa Barbara (average of 18.67 inches) is during the winter months,
December through March (City of Santa Barbara, 2000). Temperature varies from an
average high of 75.4° F in August to an average low of 40.1° F in December. Thereis
“virtua year round moisture stress on landscape plants’ with annua

evapotranspiration of 40 inches (Perry, 1992, 20). “Naturd vegetation is dominated
by coastal strand, coastal sage scrub, and chaparra plant communities’ (Perry, 1992,
20). The South Central Coast region provides habitat for 1,400 native species, with
140 endemic to the region (CCP, 2000).

5. What connection does UCSB campus have with regional ecology? IsUCSB a
rural or urban campus? Arethere natural areas?

UCSB is primarily an urban campus and becoming more so as campus devel opment
increases. UCSB manages a number of naturd areasincluding Environmentaly
Sengtive Habitat areas (as designated by the Coasta Commission). The primary
naturd areas include Campus Lagoon, North, South, East, and West Bluffs, Storke
Wetland and Cod Oil Point Reserve. The Museum of Systermetics and Ecology
(MSE) within the Department of Ecology, Evolution, and Marine Biology (EEMB)
manages these projects with the exception of Cod Oil Point reserve, which is
managed by the Univergty of Cdifornia Naturd Reserve System. MSE dso hasa
Restoration Intern Program, Restoration Ecology Seminar, a course entitled Field
Work in Restoration, and thisfall it started work on the Lagoon Park Enhancement
Plan in association with the new student housing project, Manzanita Village

6. Have campus natural areas been maintained over the past 10 years?

No, the Coast Live Oak Grove near the Recreational Center was removed to make
way for the Environmenta Health and Safety building.

7. Arethere any programsto connect the campus with the region ecologically?

Groups such as the Surfrider Foundation, Audubon Society, Environmental Defense
Center, and the Earth Action Board are active on campus and in the community
promoting environmental issues. Other groups such as the Conception Coast Project
(CCP) and the Gaviota Coast Conservancy (GCC) are focused on protecting and
restoring ecologica integrity to the region (CCP, 2000).

8. What Univerdty departments are active in landscaping?
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The mgority of landscaping is managed by Physicd Fadilities, dthough Univeraty
Housing, the University Center, and Parking also manage some landscaped aress.

9. What isthe pest management strategy?

UCSB has an Integrated Pest Management policy (IPM). The IPM uses a“common
sense and environmentally sengitive gpproach to managing pests and minimizing pest
damage while causing the least possible hazard to people and environment” and doing
it economicaly (UCSB Policy 5435).

10. What pesticides are used on campus? In what quantities?

Roundup is used in smdl quantities for spot treatment for weeds. Tota quantities
used are not known.

11. Isthereany treatment for storm water runoff? Wher e does the outflow go?

Storm water runoff from campus drains directly into the Pacific Ocean, Campus
Lagoon, and Goleta Sough. All storm drainsingaled in the past 7 years have ail
filters and filters are required for al future drains. An estimated 25 percent of the total
storm drains on campus have filters measures.

12. Arethere any endanger ed species on campus (state and federal)?

Yes. Brown Pelicans, Coulter’s Sdtbush, Coastdl Bluff Herbs, Dune Scrub, Lesst
Tern, Bad Eagle, Willow Hycaicher, Peregrine Falcon, White-tailed Kite, Golden
Eagle and Snowy Plover. An additiona 22 species are listed as Species of Concern by
the Cdifornia Department of Fish and Game (Ferren and Thomas, 1995).

8.3. Analysisof Results

8.3.1 Current trends

Campus Development: The UCSB campus has atotd area of gpproximately 980
acres. Of that total area, 100 acres are consdered environmentaly sengitive habitat,
160 acres are consdered undevel oped and the remaining 720 acres are classified as
managed landscape, buildings, roads and parking lots. The square footage of campus
has not changed sgnificantly since the 1960s; however, there have been trade offs
between developed and undevel oped areas on campus.
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Pest Management: Since UCSB indtituted its [PM in 1985 (which was subsequently
sgned by Chancellor Yang in 2000, Policy 5435) it has seen a decrease in the use of
pesticides. Pegticide use has been dmost phased out as a means for protecting the
campus from insects as aresult of this policy.

Runoff: An estimated 25% of storm water drains on campus have mitigation
measures in place. It is now arequirement that al new congtruction that includes
storm drains must have mitigetion measures.

8.3.2 Environmental | mpact

Habitat Loss: Development pressure on campusiis putting strains on the naturd areas
that surround campus (Campus Planning, 2000b). There has been significant
fragmentation of habitat, resulting in potential ecological deterioration. However, the
extent of environmental impact associated with habitat loss on campusis not known.

Runoff: Storm water runoff may have sgnificant environmenta impacts on the

natural areas surrounding UCSB campus. Although loca and state agencies test ocean
water quality regularly, the direct impacts on water quality associated with campus
runoff are difficult to measure. The Shoreline Preservation Fund (the Fund) has
recently contributed resources for the testing of the Campus Lagoon and the shordline
near UCSB. The Fund studies consider runoff from campus and Ida Vigato be
harmful to coastal water qudity north of campus.

The University of California, Santa Barbara Natural Areas Plan (the Plan),
completed in 1995, discusses the negative impact of storm water runoff on Campus
Lagoon. According the Plan, Campus Lagoon receives water from three sources.

“Generd storm water run-off from ground surfaces surrounding the
lagoon.

Outfal from eight gorm drains. This outfdl originates as perched
groundwater discharged from building sub-drains and vault sump

pumps, storm water from roof drains, lawns, parking lots and sireets,
and irrigation water from sprinkler systems.

Discharge from Biologica Sciences Seawater System (BSSS). This
indudes surplus seawater and wastewater. Surplus seawater comes
from overflow from the head tanks near the Marine laboratory...Waste
filtered seawater is piped from the aguaria and holding tanksin the
Marine Laboratory and the Marine Biotechnology Laboratory” (Ferren
and Thomas, 1995).

These inputs are thought to have negative impacts on the water quaity of the lagoon.
As gated in the Plan: “ Storm drain discharge was shown to carry contaminantsinto
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Campus Lagoon from roads, parking areas, and landscape grounds’ (Ferren and
Thomas, 1995). Inputs of nutrients come from “bird droppings, aguaria wastewate,
fertilizer-enriched runoff, and organic matter from surrounding vegetation (Ferren
and Thomas, 1995). Also stated in the Plan: “ Compared with coastal seawater
samples, lagoon water was highly enriched in phosphate, nitrates, nitrites, and
dlicates and generdly low in sdinity and oxygen” (Ferren and Thomas, 1995). Due
to these factors, Campus Lagoon has noted many of the characteritics of
eutrophication: “massve dgd growths and die-off. ..accompanied by die-off of fish
and aguatic organisms and generation of hydrogen sulfide’ and alow diversity of
zoologica species (Ferren and Thomas, 1995). Other impacts to the lagoon area are
degraded habitats by exotic species such as “Hottentot, Fig, Sea Fig, New Zedand
Spinach, and Giant Reed” (Ferren and Thomas, 1995). Endangered species found in
this areainclude Coulter’ s Sdtbrush, Spiney Tarweed, the Brown Pdlican, and
CdiforniaLeast Tern (Ferren and Thomas, 1995). Various other birds, insects,
mammals, reptiles, plants, and benthic organisms aso inhabit the Campus Lagoon
area

8.3.3 Institutional Framework

The Long Range Development Plan (LRDP) for UCSB sets severd physicd planning
principles for maintaining quality of life on campus

“Retain the unique sense of place of the campus by preserving and
enhancing its environmenta quality”.

“Opportunities for interaction for al members of the campus
community” should be strengthened.

UCSB should “engage the surrounding communities’ in campuslife.

Growth on campus should not degrade the qudlity of life for its
occupants (Campus Planning, 2000b).

There are several campus committees on campus that are responsible for upholding
these god's. The most important with respect to landscape management isthe Design
and Review Committee (DRC). It is charged with “ achieving architecturd and
landscape design of the highest possible qudity for UCSB” (UCSB, 1998).
Specificdly, the DRC “reviews’ landscape and environmenta matters and “campus
design guiddines and master planning” (UCSB, 1998). The DRC reports to the
Chancellor and Campus Planning Committee and is responsible for what plants are
used for landscaping of new congtruction projects and the overal landscaping theme
on campus. The committee membership consists of consulting architects, faculty
members, one undergraduate student, one graduate student, one staff member, and
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several members of the Committee on Capital Projects (UCSB, 1998). The committee
is required to consult at least one landscape architect but the membership

requirements make no mention of consulting with an ecologist or any physica

scientists or members of Facilities Management. In contrast, the Subcommittee on
Campus Landscape (SCL) is co-chaired by Bruce Tiffney from Geologica Sciences.
The subcommittee includes saverd representatives from Facilities Management and a
representative from Santa Barbara Botanic Garden, Geologica Sciences, Housing and
Resdentia Services, Budget and Planning, as well as student and community
representatives (Wallace et d., 1992). The SCL was charged with developing a“more
comprehensive planning approach and maintenance of our campus landscape. ..[and]
will be respongble for reviewing landscape plans’ for new campus development
(Ferren and Thomas, 1995).

The Campus Landscape Plan (the Plan) was commissioned by the SCL in 1992 to
study the horticultura areas on Main Campus. This plan ddineated godsto inform
future landscaping at UCSB.

“The Plan is not intended to be a condraining or explicit planning document. The
Plan isintended to act as an outline for detailed landscape projects. It isto be used
asaquide for desgning and implementing a more cohesive and practica
landscape’ (Walace et d., 1992).

The primary focus of the Plan is on creating an aestheticdly pleasing campus
landscape. However, the Plan outlines saverd other important goas including
“reflecting the influences of the regiond landscape—the man-made, urban garden
landscape of Santa Barbara; the natural landscape of ocean, mountains, wetlands and
marine shelf” (emphasis added), and recommends maintaining the “urban, cultivated
character” in the center of Main Campus (Wallace et d., 1992). The Plan designates
the center of campus as a*“ garden zone” where the use of non-native, resource
intensve plantsis possible because of “ahigher leve of irrigation and maintenance
alocated to this zone,” though drought resistant and low-maintenance plants are
encouraged (Walace et d., 1992.) The Plan aso encourages the devel opment of
“theme areas’ where plant selection should represent a“regiond, climatic, taxonomic
or aesthetic theme” (Wadlace et d., 1992). In addition, the Plan suggests using plants
from Audrdian, Africa, Cdifornia, South America, and European Mediterranean
climate regions.

There are two sections of the Plan that provide examples of what should be the focus
of asustainable landscaping policy: Resource Conservation and Environment and
Educationd use. The Plan states. “ The campus landscape should be responsive to the
regiona natura landscape and conserve scarce natura resources’ and “ should
function as an arboretum, displaying adiverse collection of plant species as an
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educationa resource for the campus and community” (Walace et a., 1992). The Plan
suggests the following gods:

“Regtore naturd areas, primarily on the perimeter of campus
development.

Preserve and enhance wildlife habitats.
Congder micro-habitats when sdecting plants.
Use water-conserving plants.

Congder long-term maintenance requirements

Collections of species native to California and other Mediterranean
climates...should be developed for reference and teaching. Collections
may illugtrate natura plant ations, regiondly rare and

endangered taxa, taxonomic relaionships and landscape themes’
(Wallace et d., 1992).

The Campus Landscape Plan shows encouraging sgns of awillingnessto include
sugtainability in landscape management. However, many of the gods stated in the
Pan are not consgtent with the principles of sustainability, including the use of more
resource intensive plants at the campus core and the use of non-native vegetation
throughout the main campus. In addition, the Plan is not a detailed document and
does not provide criteriafor plant selection or acoherent campus-wide unifying
landscape theme. Sustainable landscaping could provide the criteria and guide the
future of landscape management at UCSB.

8.3.4 Financial |Issues

Facilities Management is in charge of most maintaining the campus landscape
including pest management. Areas not managed by Facilities Management are
managed by either the Parking Department or Housing and Residentia Services.
Most improvements at this time must come from new capital projects or Facilities
Management maintenance budget. At thistime sustainable landscaping is not a
priority on campus. It is possible that more sustainable practices could result in
consderable cost savings. For example, native plants generdly require smaller inputs
of labor, irrigation weter, fertilizers and pesticides. The Integrated Pest Management
Policy isthought to have reduced pesticide expenses since itsinception in 1985 (as
well as reducing environmental and human hedlth hazards). After an initid expense
of approximately $150,000 the current yearly expense for pest management is near
$22,000.
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8.3.5 Innovation

The Integrated Pest Management Policy (Policy 5432) isthefirst signed by a
chancellor of aUniversity of Cdiforniacampus. The policy has been in effect snce
1985 and was signed by Chancellor Yang in 2000. The IPM policy is described as:

[A]n effective common sense and environmentaly sensitive approach to
managing pests and minimizing pest damage. The approach causes the least
possible hazard to people and the environment and employs the most economical
means. This ecosystem (the relations between organisms and their environment)
based srategy employs a combination of tactics including, but not limited to,
sanitation, monitoring, habitat modification, biologica control, and modification
of cultura practices...[p]est control materials are salected and gpplied in a
manner that minimizes risks to human hedlth, other cregtures, and the
environment (Policy 5435).

Human hedth concerns were amgjor catalys for indtituting the IPM palicy, asthis
policy has sgnificantly decreased the use of chemicas on campus. The IPM drategy
employed a UCSB assumes that the human occupants of the campus must live with
some amount of pests and focuses on controlling, rather than eradicating, such pedts.
The UCSB campus is surrounded by heavy nature areas that provide natura
harborage for many types of wildlife including raccoons, skunks, mosquitoes, and
many other types of rodents and insects. In this environment eradication of pesisis
impossble.

Pest problems are prioritized in terms of public hedth risk and threat to campus
dructures. Different places on campus need different levels of control (for example it
islessimportant to grictly control insects in a classroom than in the Student Hedlth
Center). A large part of IPM is based on prevention and a focus on the structure and
sanitation of buildings and their immediate surroundings. For example, it is
imperaive to diminate insect “runways’ into buildings. For thisreason, dl foliageis
kept a minimum of three feet from buildings. The key to sanitation is to make the
habitat indde buildings less inviting than the habitat outsde. Naturd ingredients, ail
based soap, and alarge amount of man-hours are the main tactics used for degling
with unwanted insects and animas. Pesticides are now the last option for controlling
pests on campus, not the first. Under the IPM philasophy, the best way to do anything
isto let nature take care of it. UCSB has been experimenting with biological
management methods such as releasing predator insects to control insect pest
populations. A recent example on campus of insect treatment is the use of white flies
and ladybugs to control gphid populations.
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8.3.6 Community/Education

There is congderable outreach from the campus to the community through the
Museum of Evolution and Systematics. Groups such as the Audubon Society,
Environmenta Defense Center, and the Earth Action Board are active on campus and
in the community promoting environmenta issues. Other groups such as the
Conception Coast Project (CCP) and the Gaviota Coast Conservancy (GCC) are
focused on protecting and restoring ecological integrity to the region (CCP, 2000) and
have connections to the campus community.

8.4. Environmental Report Card

I ndicator Answer Score
Is there long-range landscaping plan? No 0
Arethere specific criteriafor sdlecting No 0
landscaping plants?

Do those criteriainclude energy conservetion No 0
characteristics?
Do those criteriaiinclude water conservation No 0
characteristics?
Do those criteriainclude excluson of non No 0
native plants?
Are there naturd areas on campus maintained Yes 1
by the Universty?
Is there anaturd areas conservation plan? Yes 1
Arethere any programs to connect the campus Yes 1
with the region ecologicaly?
Istherean IPM policy? Yes 1
Hasthe IPM policy reduced the use of Yes 1
pesticides?
Total: 5/10
Per centage: 50%
Grade: C-
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8.5. Recommendations
Develop a campus-wide landscaping policy/plan.
Implement pro-native criteriafor dl landscaping projects.
Orient landscape towards the regiona ecological setting.
Replace invasve plants with natives in non-devel oped aress.
Integrate the IPM and plant selection process.
Integrate water conservation with the plant selection process.
Utilize landscaping for dimate contral.
Increase cooperation with local conservation groups.
Update the campus plant inventory.
Enhance educationa opportunities by cultivating endemic vegetation.
Increase funding for the “greening” of the campus landscape.

Conduct a study of ways to increase habitat qudity and connectivity
through campus landscaping (perhaps as a student research project).
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9. PoLIcY FRAMEWORK

The find component of this report isthe policy framework, composed of a draft
policy statement and agenerd feadbility sudy for increasing the sustainability of
University operations. The draft policy statement provides a foundetion for
edtablishing sustainability as a core priority of the campus and identifies ways thet

this priority can be incorporated into al campus policies and practices. In the process
of conducting our campus assessment, it became clear that while sustainability goas
may be met on a project-by-project bagis, this results mainly from the effort of
dedicated staff members, rather than from a broad scale campusiinitiative. In order to
ensure that sustainability measures will continue to be prioritized over time, atop-
down comprehensive policy is needed.

Our god isto offer a gpringboard for the development of such a campus-wide
sustainability policy to be adopted by the Chancellor and Academic Senate. The
policy statement contains information regarding energy conservation, water
consarvation, waste minimization, green building practices and dternative
trangportation, and provides a garting point for implementing ideas and creating
departmental procedures. The draft policy was then discussed with severa key
personnel in the upper and lower tiers of the Universty to determine the feagbility of
such apolicy & UCSB. Thisfeasbility study identified both inditutional and externa
barriers to change of this scae at the University and offered some suggestions for
ading the adoption and implementation of such apolicy & UCSB.

9.1. Empirical & Theoretical Rationale

Research has shown that the formation and publishing of an environmenta policy in
corporations is a necessary step in the quest for improved environmenta performance
(Ramus and Steger, 2000). The university isalarge ingtitution thet shares many
attributes with corporations. universities provide a service for afee, employ

specidists and generdists throughout the system and are influenced by stakeholders
and the regulatory sector. Thus, research documenting the importance of corporate
environmental policies on sustainability may be gpplied to the university stting.

Research investigating the relationship between environmenta policy and employee
environmentd initiatives provides some interesting ingghts that can be applied in the
university context. An “ecoinitiative’ is defined as any action taken by an employee
that she or he thought would improve the environmenta performance of the
company. Ecoinnovation isameans for corporations to become more
environmentally and economically sustaingblein their activities (Davis, 1991 and
Fusder, 1996). Previous research has suggested that business' trangition towards
sugtainability would be enhanced by their ability to implement employee s credtive
environmental solutions (Fusder, 1996). Further research has supported the assertion
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that the ecologicd sustainability of businesses depends on innovative solutions (such
as ecoinitiatives (World Business Council for Sustainable Development, 1996a,
1996b). Thus, it is clear that a strong link exigs between inditutiond sustainability
and employee innovation.

Therole of apublished environmentd policy in enhancing the link between
sugtainability and employee ecoinitiatives is Sgnificant. Barret and Murphy (1996)
suggest that the degree of organizationa support for employee actions determines the
success of environmentd efforts. In the absence of supportive management behaviors
and/or the organization’s communication of a corporate vison of sustainable
activities as sgnaed by an environmenta policy, research has found few employee
generated eco-initiatives (Ramus and Steger, 2000). In addition, a number of
researchers have shown that environmental policy is an important precursor to
employee engagement in environmenta activities (Brophy, 1996; Barret and Murphy,
1996). Ramus and Steger (2000) noted the following conclusons regarding the role
of an environmenta policy in increasing an inditution’s environmenta performance:

The presence of a published environmenta policy postively impacts
the presence of employee environmentd initiatives.

Employees who perceive strong signas of organizationa supervisory
encouragement are more likely to develop and implement creetive
idess that pogtivey affect the natural environment than employees
who do not percelve such sgnals.

The strong link between the existence of a published environmenta
policy and the willingness of employeesto atempt sdf-described
environmentd initiatives demongtrates that employees responded
postively with cregtive ideasin the environmenta arealif they
perceive a strong organizationd commitment to the environment. In
fact, the presence of an environmenta policy triples the probability of
employee eco-initigtives.

There are thus two main conclusions to draw from this body of empirica and
theoretica research: (1) employees are more likely to perform in apogtive,
environmenta manner when the company’ s environmenta policies are known, and
(2) it isimportant for an indtitution to have a published environmenta policy asit has
adirect impact on the levd of eco-innovation. These findings acted as a catay<t for
our draft policy on sustainability.

9.2. UCSB Draft Palicy

We drafted a campus policy for sustainability that encompasses the primary
principles of sustainability outlined in the introduction (see Appendix C for policy
text):
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The minimization of resource consumption.
The minimization of waste/pallution.

The consarvation of the naturd environment.
The promotion of environmenta education.
An expanded sense of community.

o g A~ w DN

The need to think in terms of generations.
7. Theneed to think holidicaly.

UCSB has taken some preliminary steps towards sustainability, although more are
greetly needed. UCSB signed the Talloires Declaration of 1990, whichis an
agreement between Universty Leaders for a Sustainable Future and 279 universities
worldwide. This declaration cdls for a commitment to furthering environmenta
education and promoting sustainable devel opment (see Appendix D). However, this
initiative has not been very well publicized and has not spurred a meaningful
discussion regarding the steps to be taken at UCSB to further sustainability.

Our policy was designed to enhance sustainability efforts by UCSB and the UC
system and to indtigate action on sustainability issues. This policy calsfor UCSB to
be aleader in environmenta stewardship, environmental research and environmenta
education, and complements the University’s Academic Planning Statement (APS).
The APS “establishes goa's and objectives for UCSB to assume a position of greater
leadership among state, nationa and world academic communities” It isintended to
sarve as the standard againgt which to assess progress toward the fulfillment of three
primary missons ensuring:
strong programs of research that adhere to high standards of academic
excellence while addressing the changing needs of society,

an outstanding environment for teaching and learning in which
sudents will acquire life-long habits of learning, thus providing an
excdlent basisfor ther future role in the world community, and

afaculty, sudent body, and staff characterized by diversity and
exceptiona quality” (UCSB, 1993).

The components of sustainability defined in our report could dl easly be
incorporated into these three core components of the APS. In fact, the omission of
such adiscussion runs contrary to the University’ s stated goals of teaching people to
improve their ability to influence the world after graduating, and to focus research
efforts to reflect the changing needs of society. The goals of the APS cannot be
accomplished without addressing sustainability. We believe our draft policy satement
on sudtainability enhances the missions outlined in the APS, while dso outlining a
more definitive plan for action.
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Thispolicy cdlsfor action by the Universty to acknowledge and work to reduce the
impacts of its activities on the environment a alocal, national and globa levd. This
policy outlines solutions to environmental problems by adopting sound principles and
best practice, and calls for the University to demondrate environmenta protection
and enhancement through appropriate operational, educationa, research and
indtitutional practices. The specific ams of the policy are categorized asfollows:

To maximize campus energy efficiency.
To engage in green building practices in campus devel opment.
To reduce solid waste generation.

To reduce hazardous waste generation.

o s~ w DN P

To implement an environmentaly responsible purchasing and campus stores
policy.

To reduce air pollution associated with trangportation.

To maximize dternative trangportation efficiency.

To optimize and control the use of water on campus.

To reduce impacts associated with landscaping in the built environment.

10. To enhance natura areas on and around the campus.

© © N o

11. To increase communication between individuds and departments working toward
sudanability.

In addition, this policy cdlsfor the maintenance of a baance between ecosystem
well-being, economic viability and human hedth as ameans for progressing towards
enduring sustainability (Figure 9-1). To thisend, dl University departments and
individuas are asked to incorporate ided's of sustainability into everyday decisions
and actions, including purchasing, transportation, energy and water usage, and waste
disposa practices. The Universty has aresponsibility to teach environmenta
sewardship, not only in the classroom, but dso in al campus operations. By striving
to make Univerdty operations and policies more efficient and environmentaly-sound,
UCSB can increase its environmenta performance while also saving money and
resources.
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Ecosystem
Well-Being

Sugtainability

Vitality

Figure 9-1. Balanced view of sustainability

9.3. Feadbility & Ingtitutional Barriers

A siesof interviews with University personne in Facilities Managemernt,
Environmental Hedth and Safety (EH& S), The Campus Energy Team, the Office of
the Chancellor and Vice Chancdllor, AS Recycling, the Transportation Alternative
Program (TAP), the Office of Budget and Planning (BAP), and numerous faculty,
gaff and students from various campus departments provided us with information
regarding the feasibility of adopting such a policy on the UCSB campus. The main
ingtitutiona barriers to environmenta change, as determined from the interviews, are:

I ngtitutional and organizational barriers. Thisincludesthelack of a
campus sustainability policy, alack of communication and advocacy
from the top down and the lack of a clear environmental leader on
campus.

Financial barriers Thisrefersto the lack of adequate resource
adlocation for environmenta programs and initiatives. In addition, the
typica manner in which the University’ s financid framework is
designed does not consider the potential long-term savings to offset
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high up-front costs for environmentaly sound technologies and
systems.

Informational barriers Thereisalack of readily available
information measuring campus environmenta performance in many
key campus sectors. In addition, analyses of available information are
not made reedily available to the community &t large.

Organizational Culturebarriers. Sustanability is currently not atop
priority for the entire campus community.

In addition, the following externd factors were noted as barriers to environmenta
change:

Resource barriers: Thisrefersto alack of environmentaly-sound
resources, such as large quantities of renewable energy for purchase by
the University.

Technological barriers. Environmentaly-sound aternatives to
inefficient or polluting products and syslems may not exi<, are of
lower qudity, or are financidly prohibitive.

Supply barriers: In some cases, it is difficult to find suppliers for
environmentally sound products and to change your relaionship with
them.

9.4. Successful Policy Adoption & Implementation

A full discussion outlining a strategy for the adoption and implementation of this
policy was beyond the scope of the current report. However, it is clear from both
literature reviews and discussions with the campus community thet a combination,
top-down/bottom:-up gpproach will be needed. Thereis clearly a strong impetus for
top-down support of environmentd issues, as noted in the empirica research
literature (Ramus and Steger, 2000). Likewise, there is a strong argument for the
upweling of environmenta support from students, faculty and staff, as they will be
the ones to implement the directives of sustainability on a day-to-day basis. Aswe
gathered information for our environmental assessment, we observed that the
magority of sustainability efforts on campus to date have semmed from concerned
gtaff members, suggesting the presence of bottom-up support. In order to dlow this
support to reach its full potentid, it needs be met by a stated commitment to
sudtainability from the highest levels of University administration.

In order to facilitate the adoption and implementation of our draft policy statement on
sustainability, we have compiled the following tips
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Provide a campus community review of policy statement for public
commentary before policy adoption.

Make the policy statement available to the public, and hold regular
meetings to inform the public regarding progress.

Provide ameans for effectively communicating the policy Satement to
al campus employees.

Provide training for saff to learn how to adhere to policy statement
godls, and how to use new equipment mandated by the policy
Satement.

Encourage staff initiatives for environmental improvement and
provide aforum for these ideas to be discussed and adopted.

Establish a documenting and monitoring system so that adherence to
the policy can be marked and easily accessible. In addition, a system
should be developed for measuring the campus’ progressin
accomplishing the gods set by the policy satement.

Establish a protocol for detecting and addressing unmet policy
imperatives.
Egtablish an information reporting system. The amount of resources

used by campus as well as notes on increased environmental
performance by the campus should be published on a public website,

Periodicaly review the policy statement for necessary changesin
scope due to changing environmenta conditions and available
technologies.

Focus on continua improvement and changing levels of what's
congdered agood environmentd god for the campus based on
societd and environmentd shifts.
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10. CONCLUSION

10.1 Overall Campus Assessment

Our dudy of the environmenta performance of UCSB highlights two mgjor trends:
(2) anincreased use of our natura resources, waste generation, and pollution of the
environment, and (2) the development of important innovations in some aress of
campus operations. These innovations, such as the IPM policy, the use of reclamed
water, the formation of the Energy Team, the recycling committee, and the TAP
program, have had positive impacts on campus sustainability. We hope that these
innovations mark the beginnings of a campus-wide move toward sustainability.
However, to date, the first trend has been dominant. As aresult, UCSB scored fairly
low marks on our sustainability scorecard: one B-,one C, one C, two C-'s, and one D.
Individuas with avison of cost savings, efficient operations and environmenta
performance are leading the progressive effort toward sustainability. However, their
ability to sgnificantly increase the sugtainability of the campusis severdy hampered
by alack of overdl, indtitutiona support. We have identified two core indtitutional
barriers to sustainability at UCSB:

Lack of aclear commitment to sustainability. There currently exists
no dear commitment to sustainability in the indtitutiona framework of
the University, asis demondtrated by the abosence of a policy statement
on sudtainability. Although efforts undertaken by individuas within

the University are important for initiating and sustaining

environmentd initiatives, they cannot replace a commitment from the
president or chancdllor of auniversty (Smith, 1993).

Lack of funding for environmental technologies and initiatives.
Funding is aclear barrier to sustainability efforts, given that more
efficient technologies generdly have higher up-front costs. For
example, conservation projects must compete with capital projects (i.e.
new buildings, parking lots) for funding and are rarely given priority.
However, this report has demongtrated that ingtalling such equipment
and funding environmentd initiatives can result in Sgnificant savings
over time. The need to fully consder life-cycle cogts should thus
become a core component of al campus operations.

It is our contention that these barriers will continue to hinder sustainability efforts on
campus unless adequately dedlt with. Our policy statement provides a building block
for addressing these issues by establishing sustainability as a priority in dl campus
operations. Adopting this policy statement may have repercussions beyond the UCSB
campus, given that UC Santa Barbara may serve asamodd for the entire UC system.
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In addition, anew UC campus will be completed in 2004 in Merced. This policy
gtatement could have a profound influence on the sustainability of this campus by
ensuring green building design, environmentaly friendly campus lay out and the
ingdlation of the mogt efficient equipment right from the Sart.

10.2 Research in Campus Greening

Thefield of campus greening has grown in recent years, resulting in avariety of
campus audits. We believe that our research compliments scholarship previoudy
undertaken by students and faculty at ingtitutions such as Penn State, UC San Diego
and Brown, as well as the Campus Ecology Program sponsored by the National
Wildlife Federation. Similar to these earlier sudies, we developed a methodology for
ng the sustainability of UCSB across awide range of campus operations,
educationd efforts, and the Universty’srolein creating a sense of community.
However, the scope of our project went beyond these studies to develop and
incorporate the principles of sustainability into a campus policy on sugtanability.

Although we andlyzed awide variety of issues relating to campus environmenta
performance, there were several areas of campus operations that were omitted from
our study as they were beyond our scope. These areas include: food services,
operations of the Universty Center, residence hdls, university curriculum, off

campus land holdings, University business and research ties and sources of University
funding. Future research targeting these issues would greatly compliment this piece of
research while dso ensuring for a broader view of sustainability at the campus leve.

In addition, this research was undertaken without the assstance of any clearly defined
indices or measures of sustainability. Although it is possible to track improvementsin
any one area of campus operations, it is not clear what actions or numbers would
actudly condtitute a sustainable campus. The Univergity of Michigan’s Center for
Sustainable Systems (CSS) is currently working to advance these efforts by
developing metrics for quantifying and assessing campus environmenta performance
(NWF, 1999). This research isintended to create a template for use by campuses
nationwide to measure environmenta performance in terms of standardized metrics
S0 that we may characterize campus sustainability on afunctiondly rdaive scae
(NWF, 1999). Future environmenta assessments at UCSB would be greetly aided by
the use of such atool, which would alow for more comparison between UCSB and
other campuses.

10.3 General Recommendations

During the course of this research we came across a variety of resources designed to
ad campuses in the quest for sustainability. It isour bdief that adherence to the
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following recommendations could greetly compliment the present research and
develop the path for future sustainability endeavors.

Join the Campus Ecology program. This program is acomponent of
the Nationd Wildlife Federation that asssts students, faculty, staff and
adminigrators in transforming colleges and universtiesinto learning
and teaching models of environmenta sugtainability, by asssting with
the design and implementation of practica conservation projects,
providing training and incentives, and by helping to document and
share lessons learned nationaly and beyond (Nicholson et d., 2000).
Thisis achieved through the maintenance of a database of campus
environmenta audits and policies, seminars and training programs. In
addition, athough we have completed an environmenta assessment of
UCSB'’s environmentd performance, it is difficult to view UCSB in
the context of nationwide campus environmenta performance.
Campus Ecology is developing a new large-scale environmentd
performance survey of U.S. colleges and universties, which could
provide UCSB with a point of comparison for measuring progress.

Engage Participation from the Campus Community on this|ssue.
Members of the immediate and surrounding campus community need
to have input on this move towards sustainability to prevent future
roadblocks. Enlisting support and participation from a diversty of
campus stakeholders will help legitimize environmentd efforts, while
aso ensuring their survivdl.

Establish an Environmental Fund. Lack of financia resourcesisthe
most commonly sighted barrier to sustainability initiatives on campus.
Therefore, an environmenta fund should be established at UCSB to
ad in the purchasing of efficient technologies, pay for training and
seminars, fund environmental programs on campus, and provide for
future research on environmenta issues. Examples of projects that
could be implemented include energy and water conservation retrofits,
mitigation measures for gorm drains, landscape restoration projects.

Develop a M echanism for Monitoring Progress. During our
research we interviewed a variety of saff membersinterested in
working toward a more sustainable campus. It is crucid that these
people have the opportunity to exchange information and idess. To
this end we recommend the establishment of a campus committee on
sudtainability. This committee would monitor campus sustainability
and prioritize research needs and changes in policy, operations, and
infrastructure.
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Compile and publish data on sustainability. Thereisa ggnificant
information deficit on campus sudtanability issues. Data on resource
use should be readily available to students and members of the
community and monitored over time. Proposals such as a frequently
updated website containing energy use data by building areastepin
the right direction.

10.4 Choosing a Path

This project’ s vison extends beyond the border of the UCSB Campus. We believe the
concept of sustainability is the future of environmental policy-making at the locd,
dtate, national, and global level. This report seeks to contribute to the recent literature
on the development of sustainable communities (See Mazmanian and Kraft, 1999 and
Kamieniecki et d., 1997). Ever since theissuing of the Brundtland Commission
report, sustainability has been part of the discourse. However, now it istimeto
advance the theoreticd discussion into a functiona idea of how sugtainability can be
goplied in the red world. We took on the extraordinary task of analyzing al the mgor
issues involved with sustainability—Building Design, Energy Use, Weste
Management, Air Quality and Trangportation, Water Management and L andscape
Management—with the hope of eva uating the current Stuation at UCSB and
developing recommendeations and policy that will lead the University in the right
direction, while aso establishing amode for other universtiesto follow in the future,

The University of Cdifornia, Santa Barbara is facing a choice that is andlogous to the
famous poem by Robert Frost: The Road Not Taken. Two roads do diverge ahead of
us, one path leads to an acknowledgement of our respongbility to the present and
future generations to take action to protect our natural resources and establish a
society that istruly susainable. The other is the well-worn path resstant to change,
leading to a future of dwindling resources and possible drastic changes to the natura
environment. When we “shdl be telling thiswith a sigh, somewhere ages and ages
hence” will we be secure in the knowledge that we made the correct choice or will we
regret the lost opportunities of the past?
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GLOSSARY

Co-gener ation: the trapping and utilization of waste heet from on-Site generation
systems for supplying heet or hot water to buildings.

Green Building: the use of efficient designs and technologies to decrease the total
environmenta impacts of congtruction, operation and maintenance of a building.

Hazar dous Waste: waste which because of its quantity, concentration, or physicd,
chemica or infectious characteristics may ether: (1) cause or Sgnificantly contribute
to an increase in mortdity or seriousillness, or (2) pose a substantia present or
potentid hazard to human health or the environment if it isimproperly managed.

Life-cycle costing: an andyss of the full cost of a product, including the initid
purchase price and the costs of usage over time.

Micropower: the amdl-scae generation of electrica power closer to whereit is used
through renewable energy sources.

Municipal Solid Waste: discarded materid including garbage, refuse, and dudge
that can be solid, semisolid, liquid or contain gaseous materias.

Net metering: an agreement with a utility company to sdl power from on site
generatorsin excess of what is needed back onto the power grid. When power is
supplied onto the grid, eectricity meters run backwards and result in an offset of
eectricty hills equa to a maximum of what the customer would normally use
without the use of onSte generation.

Non-point pollution: pollution arisng from diffuse, multiple sources rether than
from a point source.

Off-stream use: water diverted or withdrawn from a surface- or ground water source
and conveyed to a place of use.

Passive solar design: building orientation and design that utilize the naturd lighting,
heating and cooling properties of sun and wind instead of or supplementa to
mechanica systems.

Post-consumer content: materia from products that were used by consumers or
businesses and would otherwise be discarded as waste.

Precycling: making purchasing decisons that will reduce waste such as buying
goods with less packagng (e.g., goods in bulk or concentrated form), choosing
products that will last longer, and avoiding single-use or disposable products.

Recyclable products can be collected and remanufactured into new products after
they’ ve been used. These products do not necessarily contain recycled materids and
only benefit the environment if recycled after their use.
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Recycled-content products are made from materids that would otherwise have been
discarded. Itemsin this category are made totally or partialy from materia destined
for digposdl or recovered from industrid activities.

Recycling: the process of collecting, sorting, cleansing, tresting and recondtituting
materids that would otherwise become solid waste, and returning them to the
economic maingream in the form of raw materia for new, reused, or recongtituted
products which meet the quality standards necessary to be used in the marketplace.

Reuse: the recovery or regpplication of a package or product for uses smilar or
identicdl to its origindly intended application, without manufacturing or preparation
processes that significantly dter the original package or product.

Waste Prevention: any action undertaken by an individud or organization to
eliminate or reduce the amount or toxicity of materias before they enter the
municipal waste stream. This action isintended to conserve resources, promote
efficiency, and reduce pollution.

Wastewater: water that carries wastes from homes, businesses, and industries.
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APPENDIX A: ENERGY CONSUMPTION
CALCULATIONS

To estimate the total amount of CO, that campus energy consumption is responsible
for, we used two methods outlined by David Vitaver of the Cdifornia Energy
Commission (persond communication).

Assumptions:

1.

2.

9.

A kWh consumed at UCSB is representative of a kWh consumed in the rest of
Cdifornia
Energy consumption in Cdifornia comes from the following sources

31% natura gas

20% coa

20% hydrodlectric

16% nuclear

12% renewable

1% other
The only sources of dectricity-related CO; in the Cdiforniaare natural gas and
sub-bituminous cod (a tenuous assumption).
Natura gasis burned on average a 10,000 BtwkWh and has a CO, content of 119
IbsmBtu.
When naturd gasis used directly on-gte, it burns at 100,000Btu/therm.
Sub-bituminous cod is burned on average at 9,500 Btw/kWh and has a CO,
content of 238 Ibs/mBtu.
The eectricity consumption of UCSB was 83,014,663 kWh in fiscal year 1999
2000.
Thetotal direct consumption of naturd gas at UCSB was 3,000,000 thermsin
fiscal year 1999-2000.
For reference, 1 therm = 29.3 kWh.

Based on these assumptions and approximations, we can caculate the amount of CO,
emissons per kWh and per therm and then multiply by the total campus
consumption:

Electricity:

COz /kWh = (0.20 * 2.26 Ibs CO, /kWh) + (0.31 * 1.19 Ibs CO, /kWh) = .8209 Ibs
CO; CO2 /kWh

.8209 Ibs CO, /kWh * 83,014,663 kWh/year = 68,146,736 |bs CO, /year

Natural gas:
CO, /therm = 11.9 Ibs CO»/therm
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11.9lbs CO, /therm * 3,031,218 therms/year = 36,071,494 |bs CO,/year

Total energy related CO, emissions:
68,146,736 |bs CO; /year + 36,071,494 lbs CO, /year = 104,218,230 Ibs CO,/year
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APPENDIX B: CARBON DIOXIDE EMISSION
CALCULATIONS

Margind Method for estimating the amount of CO, emission reductions that would
be achieved by reducing campus demand by 1 kWh during peak demand (winter and
umme).

Marginad emission reduction is determined by the type of plant that would most likely
be turned off if campus demand were reduced. Generd rules of thumb about which
plants are on margin in Cdifornia a different times are as follows:

1. Hydrodectric plants are generally the chegpest and cleanest to run, and so they
remain on more of the time. Therefore they are on margin a the times when the
least amount of energy isbeing used (e.g. in the middle of the night.)

2. Natura gas powered plants vary in efficiency. Those with least efficiency areon
margin only during the most consumptive times of summer pegks, while dightly
more efficient plants are on margin during winter peeks. Because natura gas
plants cost more to run than some other types of facilities and because natura gas
plants can be eadily shut off, natura gas plants are on margin whenever they are
running.

3. Cod plantstake time to start and stop, and so they are often let to run all of the
time, rather than coming on line solely for pesk demand service.

4. Because uranium is rddively inexpensve and nuclear plants cannot eesily be
switched on and off, functioning nuclear plants are never on margin.

5. Wind generators are never on margin since they cost virtualy nothing to run.

Thus we can assume that reducing peek eectricity demand a UCSB will mogt likely
result in the shutting down of anaturd gas powered generating facility. The
efficiency of the facilities that would be shut down first depends on the season

To cdculate the margina CO, reduction from reduced power demand on campus, we
assumed that:

Naturd gas plants running during pesk demand in the summer range in efficiency
from 14-16 million BTUSKWh.

Natural gas plants running during pesk demand in the winter range in efficiency
from 10-12 million BTUSKWh.

Natural gas emits 119 Ibs of CO,/mBTU.

Therefore we estimate that the margind amount of CO, emisson reduction is.
1.79 IbskWh in the summer and 1.31 Ibs’kWh in the winter.
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APPENDIX C: DRAFT PoLicy ON
SUSTAINABILITY FOR UCSB

The University of Cdiforniaat Santa Barbara recognizes that the principles of
sugtainability and environmental stewardship are not only compatible with the gods
of academia, but are essentiad to the long term existence of this inditution.

For the purposes of this document, we used the word sustainability to refer to all
projects that reduce environmenta impact by:

1. Minimizing resource consumption
2. Minimizing pallution, and
3. Consarving the naturd environment.

In order to encourage such efforts, the University adopts the following objectives as
core priorities.

I ncrease ener gy efficiency:

- Replace inefficient equipment with energy conserving dternatives.
Install monitoring and control systems to reduce energy demand.
Reduce peak energy demand.
Exceed title 24 specifications whenever feasible based on life cycle cost andyss.
Incorporate energy efficiency into new building design.
Purchase energy efficient eectrica equipment, gppliances and mechanicd
gystems.

I ncrease use of renewable/green energy sour ces.
Incorporate requirement for aminimum percentage of renewable energy sources
in contractud agreements with energy suppliers.
Increase use of on-Ste power generation.

Engage in green building practicesin campus development:
Adopt LEED Silver Medd standards as minimum criteriafor al new buildings.
Incorporate sustainable building practicesinto adl new development and
congtruction:
Examine locd, regiond and globa impacts of campus planning and devel opment.
Incorporate green building requirements into contracts with architects and
contractors.
Use environmentaly sound building materias.
Manage exidting building for sugaingbility.
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Engage in waste reduction efforts:
Exceed AB675 levels for waste prevention when justified by a cost benefit
andyss.
Engage in source reduction a dl levels of the University (adminigtration, faculty,
saff, students, etc.).
Reduce the use of, reuse and recycle materids.
Incorporate sustainability gods into purchasing contracts.
Close the recycling loop by purchasing recycled-content products.
Appropriately manage solid and liquid wastes, especialy hazardous wastes.

Reduce pollution sour ces on-site:
Minimize campus amospheric emissions of toxics, greenhouse gases, criteria
pollutants, and ozone depleting chemicals through efficient design and operations
of laboratory chemica fume hoods and building hegting/cooling systems.
Reduce sources of indoor air pollution.

Reduce environmental impact associated with transportation to and from
campus.
- Incresse the avail ability and effectiveness of aternative forms of trangportation.
Minimize the number of parking permits sold to individua users.
Congtruct new parking structures only when it is clearly established that parking
demand or supply cannot be sufficiently atered by other means.
Redtrict vehicular traffic to the perimeter of campus to keep the interior safe and
accessible to pedestrians and bicycles.

Conserve water:
Replace inefficient equipment with water consarving dternatives.
Maximize use of reclaimed water.
Maximize efficiency of irrigation sysems.

Reduce impacts associated with landscaping in the built environment:
Minimize soil eroson and manage runoff.
Minimize the total area of impermesable surfaces.
Avoid the use of invagve plant species.
Give preference to vegetation native to the region or adapted to the Mediterranean
climate.
Utilize integrated pest management strategies to reduce or iminate the need for
pesticides and chemicd fertilizers
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Enhance natural areas on and around the campus.
Maintain the campus non-built environment in its natural Sate.
Restore degraded natura areas on campus to increase the quality of wildlife
habitats.
Maximize connectivity between campus natural areas and the regional ecology.

I ncrease communication between individuals and departments working toward
sustainability:
Incorporate operations and maintenance staff into the decision making process.
I ncrease communication between Budget and Planning, Design and Congtruction
and Maintenance departments.
Educate faculty, staff and students about campus sustainability efforts.
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APPENDIX D: TALLOIRES DECLARATION:
UNIVERSITY PRESIDENTS FOR A
SUSTAINABLE FUTURE

We, the presidents, rectors, and vice chancellors of universities from dl regions of the
world are deeply concerned about the unprecedented scale and speed of
environmental pollution and degradetion, and the depletion of natural resources.
Locd, regiond, and globa air pollution; accumulation and didtribution of toxic
wastes; destruction and depletion of forests, soil, and water; depletion of the ozone
layer and emission of "green house" gases thresten the survival of humans and
thousands of other living species, the integrity of the earth and its biodiversity, the
security of nations, and the heritage of future generations. These environmenta
changes are caused by inequitable and unsustainable production and consumption
patterns that aggravate poverty in many regions of the world.

We believe that urgent actions are needed to address these fundamenta problems and
reverse the trends. Stabilization of human population, adoption of environmentaly
sound industrial and agricultura technologies, reforestation, and ecologicdl

restoration are cruciad eementsin creating an equitable and sustainable future for dl
humankind in harmony with nature. Universties have amgor role in the education,
research, policy formation, and information exchange necessary to make these gods

possible.

The university heads must provide the leadership and support to mohilize interna and
externd resources o that their ingtitutions respond to this urgent chalenge. We,
therefore, agree to take the following actions:

1. Useevery opportunity to raise public, government, industry,
foundation, and university awareness by publicly addressing
the urgent need to move toward an environmentaly sustainable
future.

2. Encourage dl universties to engage in education, research,
policy formation, and information exchange on population,
environment, and development to move toward a sustainable
future.

3. Edablish programs to produce expertise in environmental
management, sustainable economic devel opment, population,
and related fid ds to ensure that al university graduates are
environmentadly literate and respongble citizers.
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10.

Create programs to deve op the capability of univeraty faculty
to teach environmental literacy to al undergraduate, graduate,
and professona school students.

Sat an example of environmenta responghility by establishing
programs of resource conservation, recycling, and waste
reduction & the universties.

Encourage the involvement of government (et dl levels),
foundations, and industry in supporting university research,
education, policy formation, and information exchangein
environmentaly sustainable development. Expand work with
nongovernmenta organizationsto asss in finding solutions to
environmenta problems.

Convene school deans and environmenta practitionersto
develop research, palicy, information exchange programs, and
curriculafor an environmentaly sustainable future.

Establish partnerships with primary and secondary schools to
help develop the capability of their faculty to teach about
population, environment, and sustainable development issues.

Work with the UN Conference on Environmental and
Development, the UN Environment Programme, and other
nationa and international organizations to promote a
worldwide university effort toward a sustainable future.

Egtablish a steering committee and a secretariat to continue this
momentum and inform and support each other's effortsin
carrying out this declaration.
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