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PREFACE

[Jaime Lerner, former mayor of the renowned
Brazilian city of Curitiba, has said that there are] a

lot of people who are specialists in proving change

is not possible. What I try to explain to them when |
go to visit is that it takes the same energy to say why
something can’t be done as to figure out how to do it.

—Bill McKibben, Hope, Human and Wild: True Stories
of Living Lightly on the Earth

THE GOAL OF THIS BOOK is to help you figure out
how to plan, design, build, and run a sustainable school.
It can be done. It has been done in some very unlikely
places. It needs to be done in many more places.
Another goal of the book is to show you why. With
the massive demands our current way of life is making
on the resources and fellow creatures of the planet, we
need to rethink the way we are doing things and edu-
cate our children to rethink our activities some more.
Schools are a major activity on their own. Reductions
in their energy use and environmental impact would
be a good thing to achieve even if they did nothing else.
But schools are also where our children first see their
society at work, where they watch us act as much as
they hear us speak. The example we provide through
the design of our schools will grow exponentially.
The book is organized to track sustainable school
architecture through all its phases. First we look at the
urgency of the need and the benefits that accrue to the
sustainable school. Next we look at steps in bringing

the community and its team of designers and educa-
tors and contractors together to embark on creating the
school. The design chapters of the book examine the
ideas that give form to schools, the systems that make
them run, and the materials that make them real.

The bidding and construction chapters examine
how to put the construction team together and then

 how to manage the significant energy used and site

impacts accrued during construction. A large part of
sustainable school architecture is sustainable school
construction.

This is the point where many architects stop. But
sustainability is not about a snapshot or a ribbon
cutting at the start of the life of a school. It is about
creating a facility that will continue serving kids and
communities over many years of change. We look at
the roles of maintenance and operations staff in creat-
ing the culture of the school and in creating a way of
life in the school that is sustainable. We look at how
their activities should inform design. And then we
look at how schools might be made and run differ-
ently in the future.

We hope that the readers of the book include not
only other designers but also the educators, mainte-
nance people, businesspeople, contractors, parents,
and neighbors who have formed such a vital part of
the teams we have been privileged to know while cre-
ating sustainable schools. Inevitably there may be too
much of one kind of information and not enough of
another for each reader. Each chapter offers links to
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references that take you deeper into each topic. We in-
clude 20 case study schools. The accomplishments of
school communities from around the world show that
sustainable schools have been built and maintained
and can be built on as models for sustainable schools
for the future.

Green building organizations, such as the United
States Green Building Council (USGBC) and the Col-
laborative for High Performance Schools (CHPS),
have created rating systems aimed specifically at
schools. CHPS has a wonderful collection of best prac-
tice manuals to assist design teams. LEED and CHPS
rating systems can help benchmark a community’s ac-
complishments and ambitions in relation to our ¢ur-

rent understanding of sustainability. Each chapter lists
the relevant credits for the phase in LEED for Schools.
CHPS credits are similar.

For us, the benchmark for a sustainable school is
the quality of the learning environment. A sustainable
school is bright, full of fresh air, comfort, and a happy
quiet. Its campus has room for nature, just as nature
has the space for us. It is a center for the lives of the
children’s families as well as a privileged and peaceful
place for children to grow and develop. Where design
teams have accomplished this in public schools, in old
buildings, in cities, and high in the mountains, we sa-
lute them and offer their examples in the hope that
one day soon all schools will be built sustainably.
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AN INTRODUCTION TO
SUSTAINABLE SCHOOLS

Sustainable Development is development
that meets the needs of the present without
compromising the ability of future generations
to meet their own needs.
—1987 UN Brundtland Commission Report

INTRODUCTION

SUSTAINABILITY IS ABOUT TIME, the invisible di-
mension. Although the only sure thing about the fu-
ture is that it will come, concern for the future is at the
basis of concern for sustainability. The world could be
in very big trouble right now—facing inundation of
coastlines housing tens of millions of people, a die-off
of species as large as the mass extinction that made
way for mammals. Or maybe not.

But data unarguably show that humanity’s activi-
ties as builders and farmers and producers and con-
sumers have changed the world, and are changing the
world at this moment. Climates are changing. Gla-
ciers are melting. The oceans uptake one-third of the
carbon dioxide produced by human activities. Their
waters have become measurably more acidic. Due to
the relatively small change in ocean chemistry so far,

shelled creatures already produce thinner shells. The
impact of their demise on the food chain is too com-
plex to predict.

At the time of the Brundtland Commission report,
world population was about 5 billion. Almost 25 years
later, it is almost 7 billion. If all 7 billion live the life-
style of Americans, the increased impact of human ac-
tivities would be exponential. With 5% of the world’s
population, the United States already produces 25% of
the world’s greenhouse gas emissions.

. World Population: 1950-2050
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Source: U.S. Census Bureau, Intemational Data Base, December 2008 Update.

The 2008 U.S. government world population projection shows a
population of 7 billion by 2011. Source: U.S. Census Bureau
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It is about time for sustainability. In the Brundt-
land Commission definition, the first requirement is
meeting the needs of the present. The needs of nations
to feed, house, educate, and support fulfilling lives for
their growing populations are needs of the present.
How can this happen without compromising the fu-
ture? Developed, technological nations must reduce, not
just hold steady, their impacts on the biosphere. While it
isimportant to prevent irreversible harm to remaining
wild and biologically rich areas such as tropical rain
forests, sustainability must start in the over-consum-
ing homes, cities, farms, and forests of temperate zone
nations. This book examines how and why schools can
lead the way toward sustainability in general.

NEED FOR SUSTAINABLE
BUILDINGS

Constructing and operating buildings generate tre-
mendous environmental impacts. In the United States
alone, buildings account for:

72% of electricity consumption

39% of energy use

38% of all carbon dioxide (CO2) emissions

40% of raw materials use

30% of waste output (136 million tons annually)

14% of potable water consumption'

It is possible to reduce the impacts of buildings
drastically with technology, materials, and methods
available without any further research. One challenge
is that this large reward can be gained only on an in-
cremental, home-by-home, office-by-office basis. Un-
like reining in big point source air and water polluters
such as factories or power plants, any approach to re-
ducing the impact from the building sector as a whole
must include each individual building.

o -

)

]

Leaking windows, lack of insulation, and obsolete systems make this
building an energy hog. Source: Gelfand Partners Architects

New buildings comprise only a small percentage
of the building stock in any given year. To substan-
tially reduce the jmpact of the building sector as a
whole, the efficiency of existing buildings needs to be
improved. The $5 billion weatherization program ad-
opted as part of the 2009 U.S. stimulus package is an
example of the kind of program that can improve en-
ergy efficiency on a broad scale by operating at an in-
dividual building scale. New buildings with beautiful
solar panels may be the face of sustainability in 2010,
but the lowly caulk gun is likely to produce more gains
in real energy use reduction.



BENEFITS OF SUSTAINABLE
SCHOOLS

A compelling moral and educational case exists for
demonstrating environmental stewardship in schools
where children first learn what it is to be in the world
in the society of other people. And as in any other
project breaking ground today there is reason to fear
that time has run out simply to do less harm. Even
doing no harm is not enough. And if neither fear nor
virtue motivates, there is also the business case that
shows that energy efficiency and healthy environ-
ments rapidly pay back their investors.

School construction is a large market on its own,
comprising approximately 5% of all construction in
the United States in 2007. Sustainable practices in
schools would have a measurable impact on energy
and resource consumption for society as a whole.

But the benefits of sustainability are not all, or
even primarily, to the outside world. A brief look at
the advantages to the core mission of the school sup-
ports the value of sustainability in design, construc-
tion, and operation. Sustainable schools are better en-
vironments for learning.

BENEFITS OF SUSTAINABLE SCHOOLS 3

Higher Student Test Scores

An analysis of over 21,000 students in Colorado, Cali-
fornia, and Washington by the Heschong Mahone
Group showed that the controlled admission of natural
light through skylights and windows, “daylighting,” in
classrooms was strongly associated with higher student
performance in reading and standardized testing. Stu-
dents in the California classrooms with the best day-
lighting progressed 19% to 20% faster than students
in the classrooms with the least.’ Students in Colorado
and Washington similarly showed 7% to 18% higher
test scores at the end of the year in daylit classrooms
than students in classrooms with the least daylighting.
Studies of classroom acoustics have also supported
the connection between better student hearing and
better student learning. Global Green, in “Healthier,
Wealthier, Wiser: A National Report on Green Schools,”
cited a study showing students in quiet third-grade
classrooms to be 0.4 years ahead of their peers in noisy
classrooms in reading, and 0.2 years ahead in math.*

Lower Operating Costs

Energy costs schools money. It comes out of their gen-
eral fund and thus directly competes with the costs

School and education construction is a major economic activity.

Education construction: The past 10 years

| Schoolﬂistric : $17.095 | $16.039 | $21.567 | $26.777
Colleges $7330 | $13964 | $14703 | $14732
All Education $24.425 | $30.003 | $36.270 | $41.509
New Construction | $12097 | $14431 | $19.133 | $20.112
AddsMods | s123 | siss2 | smam | szaw

443 | $8.38 $29.088 $22.962 | $25.325 | $20.283
$16.205 | $19.469 | $12.186 | $14.561 $11.306 | $12.656
$40548 | $48.107 | $41.274 | $37.523 | $36.631 $32.939
$22505 | $31.596 | $20656 | $21.220 | $19.031 | $21.942
$18.043 | $16511 | $20618 | $16.303 | $17.600 | $10.997

Source: Courtesy American School & University magazine?
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related to instruction. Saving money on heat and
electricity means having more money for student sup-
plies, teachers, and books. In the United States, school
energy spending amounts to $8 billion a year, or 2%
to 4% of school budgets, more than schools spend
on textbooks. Improved operations and maintenance
practices could save up to 20% of that in existing fa-
cilities, with major additional savings also available in
design of new construction and modernization.

In addition to energy, other operating costs include
water and landscape maintenance as well as mainte-
nance of equipment and materials. Sustainable strate-
gies lower water use with appropriate plant selection
and high-efficiency irrigation; reduce the need for fer-
tilizers and pesticides by appropriate plant selection and

Cov. ES/

Los Altos School District: Electric/Gas Costs, Fiscal Year 2006/2007

Loyola Oak

Santa Rita Springer
DO ES ES ES ES

Schools modernized to meet CHPS standards
B Electric: Schools modernized to meet CHPS standards
B Electric: Schools modernized to meet California Title 24

uses of on-site compost; and match equipment with its
engineering requirements to improve efficiency.

Many of the aspects green schools address also ad-
dress risks that cost schools money to insure. Benefits
in worker health and safety and reduction of mold is-
sues through appropriate waterproofing and ventila-
tion are particularly direct and should be brought to
the attention of insurers.

Increased Student Attendance

A healthier environment is reflected in fewer sick
days on the part of both employees and students. The
emphasis on better indoor air quality in sustainable
design is a direct approach to reducing asthma and
other respiratory problems in schools. Displacement
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ventilation, one of the potential heating, ventilating,

Financial Benefits of

and air-conditioning (HVAC) strategies in sustain- Green Schools ($/ft?)
able schools, is directly linked to reduction of absentee
rates. In Howell Township, New Jersey, absentee rates Energy $9
declined 60% after displacement ventilation was in- Emissions $1
stalled.” Even more limited improvements in indoor Waitar anid Wistewater $1
air yield measurable results; for example, changes in .
operations methods at Charles Young Elementary Increased Earnings $49
School in Washington, D.C., increased average daily Asthma Reduction $3
attendance from 89% to 93%.°
Cold and Flu Reduction $5
Enhanced Teacher Performance and ;
. . Teacher Retention $4
Satisfaction
Teacher retention affects both quality and operating Employment Impact $2
costs of education. Gregory Kats, currently manag-
ino di - Total $74
g director of a green investment company, served as
the Director of Financing for Energy Efficiency and Cost of Greening ($3)
Renewable Energy at the U.S. Department of Energy Net Finaneial Banefits $71
(1996-2001). In Kats’ cost-benefit analysis of green de-

sign, the benefits of teacher retention alone exceed the

; Green schools give positive financial returns. Source:
cost of greening.

Courtesy Gregory Kats, Capital F/

Improvements can be made
in schools of all ages. Source:
Claire Takacs, © 2009
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Increased Building Life

Beyond new construction, the real challenge in chang-
ing the impact of the building sector is in making exist-
ing buildings more sustainable. Extending the service
life of existing buildings contributes to sustainability, as
does construction of new buildings with a goal of per-
manence. In addition to the choice of durable materials,
systems, and assemblies, the commissioning, operations,
and maintenance of sustainable buildings keep systems
running efficiently. Monitoring of building system per-
formance creates the opportunity to catch problems in
filters, balancing, or controls that can shorten system
life. Preventive maintenance is built into the sustainable
school, along with design and monitoring features that
make efficient maintenance easier to accomplish.

Lower Environmental Impact

Schools are a large sector of the building market, which
itself is a large contributor to the impacts people have
on the planet. But it is salutary to note the direct re-
duction of impact the operation of each individual
green school could accomplish. According to the Kats
report,” each year one green school could save:

1,200 pounds of nitrogen oxides—a principal
component of smog
1,300 pounds of sulfur dioxide—a principal cause
of acid rain

' 585,000 pounds of carbon dioxide—the principal
greenhouse gas and the principal product of com-
bustion
150 pounds of coarse particulate matter—a prin-
cipal cause of respiratory illness and an important
contributor to smog

In addition, substantial water and wastewater
benefits would vary by school and locality. Because of
the large physical footprint of school campuses, these
benefits could be significant, along with reductions in
fertilizer and pesticide use.

Changing Attitudes

Schools have an influence on their community that
extends beyond the education that occurs inside the
four walls of the classroom. A sustainable school will
work with its community to reduce driving, change
eating habits, and demonstrate energy saving behav-
ior. These influences can be very strong. Many solar
panel installers give good prices for panels they put on
a school because they know that seeing the panels will
bring business from parents. As students grow up in
a sustainably run organization, they will carry those
habits and expectations into the workplace and into
their own homes as adults.

Changing the mind-set of people who have grown
up with a habit of waste, the advantages of the new, and
an assumption of unlimited abundance is hard work.
But sustainable schools can take part in readjusting
these expectations and in resetting the base expecta-
tions of the next generation so that its members are
much more cognizant of their impact on the world.

Teachers in California have done wonderful

work with our children in the elementary

grades, instilling in them a deep respect for the
environment. By the time the kids reach us, they
have really bought into the conservation ethic,
intellectually and emotionally. The junior high years
for many students mark the start of a phase of
intense questioning of parental and societal values.
Children at this age develop an exquisite sensitivity
to any suggestion of hypocrisy or inauthenticity

on the part of their elders. The inclusion of serious
energy-conserving technologies at Blach makes

a powerful statement to our youth that our
commitment to environmentalism comes not only
from our hearts, but also from our wallets.

—-Arthur Harris, Principal,
Georgina Blach Intermediate School®




