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Introduction

Almost one million Minnesota children and thousands of adults spend a significant
portion of their days in K-12 school buildings. Many of these buildings are old and in poor
condition, and may contain environmental conditions that inhibit learning and pose increased
risks to the health of children and staff.

School officials and appropriate public agencies have mandates and rules to ensure environmen-
tally safe and healthy school facilities. Working together, federal, state, local, and private sector
entities can ensure that resources are used effectively and efficiently to address environmental
health and safety conditions. By helping schools incorporate sustainable practices, we can reduce
operating costs and environmental impacts, while promoting a healthy environment for students
and staff.

Benefits of a healthy sustainable school

» Enhanced student health and performance
» Higher performing school buildings

» Reduced environmental impacts

» Increased attendance

» Reduced operating and maintenance costs
» Increased staff satisfaction

About this guide

This guide is designed to provide parents and school officials with resources to help them create
healthy sustainable schools. In addition to protecting the health and improving the performance
of building occupants, the actions outlined in this guide can also save schools money in the long
run.

This guide is by no means a comprehensive resource, but offers information to help and motivate
anyone interested in improving school environments and building performance. The guide’s com-
panion assessment tool will help you begin implementing healthier practices and tracking your
school’s progress.

Schools across the country are making the transition to become healthy and sustainable. Thank
you for starting (or continuing!) the journey to improve yours.

Source: Adapted from Healthy Schools Network, www.HealthySchools.org

A healthy sustainable
school is an environ-
mentally safe and healthy
learning environment that
is clean, free of environ-
mental hazards, and in
good repair.
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Steps to a creating a healthy sustainable school

Source: Adapted from Eco-Schools International, www.eco-schools.org

1.

Establish a healthy sustainable committee (green team).

The committee is the core of the green schools process, both organizing and directing school
greening activities. It should consist of the stakeholders of the school environment—students,
teachers, cleaners, caretakers, parents, and administrators. One person should coordinate the
team and ensure ideas are implemented and goals are met.

. Build awareness.

The whole school should be involved in practical initiatives such as saving water, recycling
materials, and eliminating toxics. Incorporate study of themes such as energy, water, toxics,
food, and waste into curriculum where possible. A publicity program can keep the school and
the community informed of progress through classroom displays, school assemblies, and press
coverage.

. Conduct an environmental review (see checklist in Assessment Tool).

Work begins with a review of the environmental impact of the school and identification

of issues for action. Students can be involved in this work, from assessing the level of litter

on school grounds to checking the building for inefficiencies such as leaky taps or electric
equipment left on overnight. Having students involved in the audit or assessment creates
opportunities for kids to apply their own critical thinking, problem-solving, and leadership skills,
and provides opportunities to learn about different substantive environmental issues involved
in the review.

. Develop a plan of action.

Use the information from the review to identify priorities and create an action plan that sets
realistic targets to improve environmental performance. The plan could involve and promote,
for example, a paper recycling policy, less-toxic cleaning materials, carpooling, turning off lights,
fitting push water taps, creating a garden, purchasing environmentally preferable products,
creating a litter pick-up strategy, or more!

. Involve others.

Connect with other organizations in order to benefit from their experience and expertise. In
some schools, environmental consultants have offered to take part in the environmental review
process. Others have offered advice on school grounds and energy management. Consider the
wider community when preparing action plans. For example, the Minnesota Pollution Control
Agency has experts on mercury removal, green cleaning, recycling, and waste reduction.

6. Create an environmental vision statement.

Create a pledge or green code that sets out what the school is striving to achieve. Post it around
the building. To view inspiring and beautiful posters made by kids from all over the world, visit
www.eco-schools.org/projects/ecocode/ec2004c.htm.

. Implement the action plan.

Start small with one goal, select three areas to make more healthy and sustainable, or develop
an overall comprehensive plan. Regardless, each small victory builds confidence that the team
can do more. As cost savings and measurable environmental improvements are demonstrated,
the school also gains public support and more momentum. (See case studies at www.
healthyschools.state.mn.us.)

. Monitor and evaluate.

Monitoring ensures that progress toward targets and any necessary changes to the action plan
are made and that achievement is recognized. It also ensures that environmental education is
an ongoing process in the school.
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Resources

Healthy School Environments, U.S. Environ-
mental Protection Agency. This is the federal
site for environmentally healthy and sustain-
able school information. You'll find an extensive
list of resources, as well as the Healthy School
Environmental Assessment Tool (HealthySEAT).
This new software tool helps school districts
establish and manage comprehensive school
facility self-assessment programs. HealthySEAT
contains a fully integrated environmental
health and safety checklist and is designed to
be easily customized to reflect state and local
requirements and policies.
www.epa.gov/schools

Sample School Board Resolution: Blueprint
for Healthy, Environmentally Sound Schools
www.greenschools.net/sampleresolution.html

Creating Safe Learning Zones: The ABCs of
Healthy Schools (pdf, 62pp), the Center for
Health Environment and Justice, March 2002.
Comprehensive primer on healthy schools,
including information about the special vulner-
abilities of children, common toxins found in
schools, healthier building material choices,
indoor environment, designing healthy schools,
and getting your community involved.
www.childproofing.org/ABC.pdf

Greening Schools. A joint effort of the lllinois
Environmental Protection Agency and the
lllinois Waste Management and Research
Center to help schools provide a safe and
healthy environment that can save money,
improve learning conditions, and increase
efficiency. Provides teachers with standards-
based tools to introduce the concepts of waste
reduction and pollution prevention to students.
They offer a plethora of online resources for
finding funding sources and greening your
curriculum and your buildings or grounds.
www.greeningschools.org

The Green Schools Initiative. Check out The
Little Green Schoolhouse: Thinking Big About Eco-
logical Sustainability, Children’s Environmental
Health, and K-12 Education in the USA, a report
expressing a positive vision for healthy, sustain-
able schools. Learn how to make our schools
greener and healthier places for our kids.
www.greenschools.net/

Green Flag Program, The Center for Health,
Environment and Justice. The Green Flag
Program is an innovative, three-step program
to address four environmental issues at your
school: integrated pest management, nontoxic
cleaning, recycling, and indoor air quality.
www.greenflagschools.org

Healthy Schools Network is a national envi-
ronmental health not-for-profit organization,
centered on children, and dedicated to assuring
every child and school employee an environ-
mentally safe and healthy school through
research, information and referral, advocacy,
and coalition-building. The website includes a
clearinghouse of publications.
www.healthyschools.org

National Clearinghouse for Educational
Facilities. Sponsored by the U.S. Department
of Education, this website provides extensive
resource lists that cover planning, design,
financing, construction, and the operation and
maintenance of school facilities. The lists are
annotated bibliographies and include links

to full text publications and related websites,
descriptions of books, studies, reports, and
journal articles. Specific topics pertaining to
green building include daylighting, high-
performance school buildings, energy savings,
indoor air quality, and much more.
www.edfacilities.org

Look specifically for their Healthy Schools
Resource List
www.edfacilities.org/rl/healthy_schools.cfm

Research and publications

Do School Facilities Affect Academic Out-
come? National Clearinghouse for Educational
Facilities, (pdf, 24pp)
www.edfacilities.org/pubs/outcomes.pdf

Linking School Facility Conditions to Teacher
Satisfaction and Success, National Clearing-
house for Educational Facilities, (pdf, 4pp)
www.edfacilities.org/pubs/teachersurvey.pdf

Renaissance of the American School Build-
ing, (pdf, 72pp), Environmental Resource Coun-
cil. A history of the American school building,
where we are today, and where we need to go.
www.edfacilities.org/pubs/Renaissance.pdf
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A Summary of Scientific Findings on Adverse
Effects of Indoor Environments on Students’
Health, Academic Performance, and Atten-
dance, U.S. Department of Education, Office

of the Under Secretary, Washington, DC, 2004
(pdf, 36pp)
www.iehinc.com/pdf/Effects%200n%20Students.
pdf

Educational resources

Ecological Footprint Quiz, Redefining
Progress

www.myfootprint.org
www.kidsfootprint.org

Green Squad, Natural Resources Defense
Council, teaches kids about the relationship
between their schools and environmental and
health issues. The site is designed primarily
for students in fifth through eighth grade, but
also offers information for younger and older
students as well as parents and teachers.
www.nrdc.org/greensquad

SEEK website offers information on curricula
for the state of Minnesota, incorporating envi-
ronmental education with graduation stan-
dards. These curricula employ natural and built
environments as the context for learning.
www.seek.state.mn.us

For teachers: Curriculum and activities from

U.S. EPA website. Resources include project

ideas, tools, games, and activities for students

of all ages. Topics include:

« Air: acid rain, indoor air pollution, ozone

« Conservation: energy, environmental steward-
ship, natural resources, pollution prevention

« Ecosystems: ecology, endangered species,
global warming, habitats, watersheds

« Human health: drinking water, fish advisories,
indoor air, lead, pesticides, radon, smog

« In your neighborhood: databases, local issues,
maps

«» Waste and recycling: garbage, hazardous and
solid waste, landfills, superfund cleanups,
trash

o Water

www.epa.gov/epaoswer/education/teach_curric.

htm

www.epa.gov/teachers/teachresources.htm

Vermont Guide to Education for Sustainabil-
ity, Vermont Education for Sustainability
www.vtefs.org/resources/EFS%20GuideComplete-
web.pdf

Canadian Center for Pollution Prevention:
Tools for educators. This website offers cur-
ricula on product life-cycle analysis, links to the
U.S. EPA website, and links to lesson plans in
environmental education.
www.c2p2online.com/main.php3?section=41&
doc_id=661&session=

Hamline University’s Center for Global
Environmental Education links to educational
resources for teachers on water quality, clean-
ups, storm drain stenciling, soil testing, water
quality monitoring.
www.cgee.hamline.edu/watershed/action/

“Hogbusters” interactive web-based game for
K-5 dealing with energy-efficiency practices.
www.energyhog.org/childrens.htm

PBS, Newton'’s Apple. Teacher guides on
environmental issues as well as other science-
related topics.
www.newtonsapple.tv/TeacherGuides_alphabet.
php

Powerpoint presentation created by Min-
nesota Office of Environmental Assistance on
strategies for students to reduce waste.
www.reduce.org

North American Association for Environ-
mental Education website with classroom
resources and curricula for teachers of grades
pre-K through 12 in all areas of environmental
education.
http://eelink.net/pages/Classroom+Resources-
Directories

Funding opportunities

Funding Opportunities List
www.greeningschools.org/resources/funding_op-
portunities.cfm
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Green building

Building or renovating to green or B3 (Buildings,
Benchmarks & Beyond) standards

Good teachers and motivated students can overcome inadequate facilities and

perform at a high level almost anywhere, but a well-designed facility can truly

enhance performance and make education a more enjoyable and rewarding

experience. Sustainable design or high-performance building provides economic, human, and ACSOVding to arecent
community benefits, as well as reduced environmental impacts. A new Minnesota study quantifies 23;';;2 ;2232;3;;'
the benefits of 41 high-performance buildings in the state. Of the buildings with available school using green
information, the payback of green design features averages less than three years. building practices

would save enough
money to pay for an

What is a green school? additional full-time

The following features define a high-performance school (also known as a green school). LG

» Healthy

High indoor environmental quality is essential. The significant amount of time that students
and teachers spend inside schools during the course of their educational career, combined with
children’s increased susceptibility to indoor pollutants, underlines the importance of healthy
schools.

» Comfortable

Teachers, students, and administrators should be neither hot nor cold as they teach and learn.
Quality lighting makes visual tasks, such as reading and following classroom presentations,
easier. The lighting for each room is “designed,” not specified. Daylight and electric light are
integrated, and glare is eliminated.

» Energy efficient

Energy-efficient schools save money while conserving nonrenewable energy resources and
reducing atmospheric emissions.

« Ahigh-performance heating, ventilation, and air-conditioning (HVAC) system uses high-
efficiency equipment, is sized correctly for the facility’s demands, and includes controls that
boost system performance.

« The school’s lighting system uses high-efficiency lights and fixtures, optimizes the number
of light fixtures in each room, incorporates controls to ensure high performance, and suc-
cessfully integrates electric lighting and daylighting strategies.

« The building shell integrates and optimizes insulation levels, glazing, shading, thermal mass,
air leakage, and light-colored exterior surfaces.
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» Material efficient

To the maximum extent possible, the school incorporates materials and products that are:
e nontoxic
« derived from sustainable yield processes
« highin recycled content
« easily recycled

» Water efficient

High-performance schools are designed to use water efficiently, saving money while conserving
water. To accomplish this, the school minimizes water consumption, controls and reduces
water runoff from its site, and recovers and reuses gray water to the extent feasible.

» Easy to maintain and operate

Building systems are simple and easy to use. Teachers have control over the temperature and
lighting in their classrooms, and are trained how to most effectively use them.

» Commissioned

The school operates the way it was designed and meets the needs of the owner by
implementing a formal commissioning process—a form of systems check for the facility. The
process tests, verifies, and fine-tunes the performance of key building systems so that they
perform at the highest levels of efficiency.

> Environmentally responsive site

Where possible, the school’s site conserves existing natural areas, restores damaged ones,
minimizes storm-water runoff, controls erosion, and enhances the school building’s high-
performance features.

» A building that teaches

By incorporating important concepts such as energy, water, and material efficiency, schools
can become tools to illustrate a wide spectrum of scientific, mathematic, and social issues.
Mechanical and lighting equipment and controls can be used to illustrate lessons on energy
use and conservation. Daylighting systems can help students understand the daily and yearly
movements of the sun.

» Safe and secure

Students and teachers feel safe anywhere in the building or on the grounds. A secure
environment is created by optimizing opportunities for natural surveillance. Security
technology is used to enhance, rather than substitute for, the design features.

» Community resource

The most successful schools have a high level of parent and community involvement. This
involvement is enhanced when schools are designed to be used for neighborhood meetings
and other community functions.

» Stimulating architecture

High-performance schools should invoke a sense of pride and be considered a genuine asset for
the community.

» Adaptable to changing needs

High-performance schools need to be able to embrace new technologies and respond to
demographic and social changes. Creating a school with these characteristics requires an
integrated, “whole building” approach to the design process. Key systems and technologies
must be considered together, from the beginning of the design process, and optimized based
on their combined impact on the comfort and productivity of students and teachers. The
result will be a finished school that is an enduring asset to its community—one that enhances
teaching and learning, reduces operating costs, and protects the environment.
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» Cost effective

When evaluating the value of high-performance design, it is necessary to consider all costs and
benefits. High-performance schools are cost-effective because they:

« Can bring more money to the school by increasing average daily attendance.
« Keep more money in the school by significantly reducing the utility bills.

« Can take advantage of available incentive programs.

« Avoid societal and district costs of workers’ compensation and litigation.

Saving money with sustainable design

School facilities are investments. State government and local communities spend billions of
dollars per year on new facilities for current and future generations of students. The separation of
operational and construction budgets can create schools that are economically, environmentally,
and educationally poor investments. Sustainable school design provides extraordinarily cost-
effective ways to enhance student learning.

Life-cycle costing is a means to calculate and compare different designs to identify which is the
best investment. Districts can use it to assess the total cost of ownership for a facility over time. All
of the building expenses that can be calculated are included in the analysis: initial costs, operating
costs, and maintenance. Only by evaluating all three of these parameters can a community under-
stand how much a new school really “costs.” Predicted costs for alternative design approaches can
then be compared and evaluated against one another.

High-performance classroom glazing, for example, may cost more upfront but may result in energy
savings that pay for the glazing in a few years and then continue to save money for the school

for years to come. Life-cycle cost analysis is the key to making these kinds of comparisons and to
creating new schools with the lowest long-term costs of ownership.

Note, however, life-cycle costing will only address some of the benefits of high-performance de-
sign. Many benefits, such as improved health and test scores, are valuable, but difficult to quantify
monetarily.

» Reduced operating expenses

High-performance schools cost less to operate. School districts spend less for electricity, gas,
water, maintenance, and other ongoing facility operating costs. Thus more of a school’s budget
is made available to be spent on salaries, books, teaching supplies, and other items with a more
immediate connection to the true mission of schools: educating students. Integrated design is
the key to savings of this magnitude.

» Increased funds

Investing in high-performance measures that increase the health of the school can bring
monetary returns to your school. District funds come from a variety of state, federal, and local
sources, and every district has a unique blend of sources.

High-performance schools can increase the amount of school funding by increasing average
daily attendance. Many studies have correlated characteristics of the indoor environment

to changes in student health, behavior, and performance. Estimating the degree to which
absenteeism might be reduced by a given investment in high-performance design is unknown.

» Financial incentive and technical assistance programs

Financial and technical assistance is currently available to districts and designers in creating
high-performance schools. Use the resource list at the end of this section to help you find these
programs.

» Avoided costs and litigation risk

Poor indoor environmental quality in schools can cause both short-term (reversible) and long-
term (chronic) effects in students and staff. The costs associated with poor health, reduced
learning effectiveness, and increased frustration when indoor environmental quality problems




become unmanageable are difficult to quantify. Conversely, the cost of strained budgets
and staff resources expended by districts for facility repairs due to insufficient maintenance,
community-relations damage control, litigation, and workers’ compensation claims are
more easily measured. In addressing such problems, schools must use resources that would
otherwise be available for educational and other programs.

To make high-performance design a reality, school districts need to focus on five
key elements:

» Set goals.
Develop your high-performance goals early. Incorporating high-performance goals into your
educational specifications is an excellent way to clearly specify what you want and how it
correlates with your educational and architectural programs.

» Communicate goals to designers.

Include these goals in the educational specifications and designer request for proposals to
communicate early your design intentions.

» Pursue integrated design.

Insist on the development of an integrated design team to take full benefit of design options
that affect all of the other building performance.

» Monitor construction.

Communicate goals to contractor, and be wary of substitutions or changes to the design during
construction without consulting the designer.

> Verify goals.

Commission the building to prove that you are getting what you paid for, and that the building
has been built as designed, and designed to your specifications.

Green schools in Minnesota

Westwood Elementary is an example of a LEED-certified school with a growing population of students in the Twin
Cities metro area. Westwood Elementary is the first LEED-certified school in Minnesota with construction of the build-
ing focusing on energy conservation and efficiency, water conservation and efficiency, site maximization, use of natural
daylight, and student and community leadership in an ongoing effort to reduce the overall ecological footprint of the
school. For further information, see Marie Norman, Principal, or go to www.westwood.elkriver.k12.mn.us/aboutourSchool/
aboutourschool.htm

Hassan Elementary School in Rogers is part of the Elk River School District. This building is designed to be 51 percent
more energy efficient than is required by Minnesota building code, and will have a projected $64,000 in costs savings
from reduced energy consumption (based on energy costs in 2004 when the building was designed).

The School of Environmental Studies at the Minnesota Zoo is a charter school for juniors and seniors in high school
within the Apple Valley, Eagan, and Rosemount school district in the southern metro area. There are approximately 200
students and 20 to 30 faculty and staff. SES was designed with water and energy efficiency in mind, as well as good
indoor air quality. The school has been in operation for more than 10 years. This year will be a milestone—the school is
installing a wind turbine to power the school sustainably. Contact Principal Dan Bodette for information about SES's site,
structure, and operations, 952-431-8750, 12155 Johnny Cake Ridge Road Apple Valley, Minnesota 55124.

For more information on high-performance schools built within Minnesota, contact Laura Millberg, MPCA: 651-215-
0219, Laura.Millberg@pca.state.mn.us
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Smart growth

Taken in part from: Council of Educational Facility Planners International. “Schools for Successful Communities: An Element
of Smart Growth.” Sept. 2004. Shawn Allee. Great Lakes Radio Consortium. “School Districts Encouraging Urban Sprawl,”
transcript. 2004. 212th Congress. State of New Jersey. A3529 Moriarty, Mayer. 2006. www.sustainableschools.dgs.ca.gov/
SustainableSchools/sustainabledesign/siting/siting.html. The Division of the State Architect’s Sustainable Schools Resource.

The U.S. Department of Education estimates that by 2030, the U.S. student population will reach

or exceed 60 million, (according to National Center for Education Statistics, Baby Boom, 2000).
Schools will need to be constructed or expanded to serve the growing need for quality educational
facilities. “Where and how schools are built or rebuilt will profoundly affect the communities they
serve. In making the decisions these projects demand, school boards, educational facility planners,
and communities will have to meet many goals—educational, environmental, economic, social,
and fiscal,” (Council of Educational Facility Planners International, 2004).

Smart growth encompasses several principles to meet these goals, which include:

» Mixing land uses: Housing, shops, offices, schools, etc. in neighborhood. Close proximity to
necessary goods and services decreases transportation costs.

» Efficient and compact building design: This decreases costs. Water, sewer, electricity, phone
service, etc. are cheaper to provide and maintain when compared to more dispersed communi-
ties.

» Investing in walk-able neighborhoods and transportation options: Transportation options
encourages daily physical activity, reduces air pollution and traffic. To encourage walking, mix
land uses, build compactly, and ensure safe/inviting walkways.

» Sense of place: Development should consider a community’s history, culture, economy, and
geography for defined neighborhoods. Preservation of buildings which are assets over time
should be encouraged.

» Redevelopment: Existing infrastructure, stronger tax bases, greater range of jobs/services, and
reduced fringe development are all benefits.

» Predictable, fair, and cost-effective development decisions: Government creates attractive
investment climate for private sector, as well as funding structure that is adequate for densely
populated neighborhoods with smaller schools.

» Encouragement of community and stakeholder collaboration: This involves obtaining input
from residents, parents, businesses, and others early and often in development process.

Specific advantages of including school facility planning into smart growth strategies include an
increased sense of community; decreased use of transportation (and the economic, environmental,
social costs associated with it); decreased allocation of funds to infrastructure costs; a strong local
economy; and strong sense of place. Incorporate smart growth concepts very early on in design
and planning meetings. Take site selection into account when in the planning and design process.

Site planning

Site planning is much more than choosing a site and the orientation of the building on the prop-
erty. Site planning for a healthy sustainable school is highly dynamic and should be given great
consideration. School development should be avoided on property that has been repurposed from
industrial use, hazardous material storage or use, or where there is suspected environmental con-
tamination. Greenfield (undeveloped land) use should be avoided as much as possible. Protection
of topsoil, soil erosion, and minimizing particulate matter in air should be considered as well.

Other concepts to consider during site planning include transportation for students and
employees (including alternative forms of transportation); impacts to green spaces; stormwater
management (during and post construction); decreasing water runoff (during and post construc-
tion); decreasing impervious surfaces; decreasing “heat island” effect; optimization of daylighting,
natural ventilation, as well as passive solar heating; and consideration for endangered species
and wetlands.




The benefits to the school and the community are strong connections between the school and
surrounding area, student and parent engagement, decreased environmental degradation, de-
creased transportation and infrastructure costs, reduction of urban sprawl, and decreased operat-
ing costs.

Planning for healthy sustainable schools

There are many factors to consider when planning for construction or renovation of a school. The
Minnesota Department of Education has a detailed guide for planning school construction proj-
ects, including information regarding state and local laws which must be followed.

The following is a list of factors that are a priority for planning a healthy sustainable school.

» Educational programs and services, environmental education.
» Student and community demographics in short and long term.

» Site size and location: The site will have a strong impact on the environment, energy consump-
tion, and indoor environmental quality.

» Avoiding development on sites that were once used for industrial, storage, or high hazard pur-
poses (unless cleanup of site is feasible).

» Partnering with local businesses and groups: For example, building school by YMCA to share
facilities.

» Cost analysis of:

« Renovation when compared to new construction.
« Life-cycle costing for building components.
« Reuse of site or structures.

» Local planning and zoning policies.
» Economic impacts.
» Environmental health, human health, safety, and sustainability.

Case study: John A. Johnson Achievement Plus Elementary

Type of Project: Public/education

Buildingpsize: 75,000 renovation/15,000 addition
Location: St. Paul, Minnesota

Cost: $21 million

Completed: September 2000

Johnson Elementary, a former high school builtin 1911, was renovated beginning in 2000 to serve the East Side neigh-
borhood as a K-6 school for 300+ students. The school has a family resource center, parenting classes, housing and job
referrals, child care, before and after school activities, public access to phones and computers, as well as health and den-
tal services. Inside the school, the design incorporates energy efficiency and indoor environmental quality through the
use of light sensors, daylighting and natural ventilation (operable windows), and no- or low-VOC finishes. Furthermore,
the location of the school is within walking distance for students, a small percentage of the student population rides the
bus to school.

The site is co-located with a YMCA. This partnership has saved the county a substantial amount of money by providing
social services through shared programs such as the teen center, swimming lessons, use of the track, and health and
special education classes. Restoration of the school and co-locating with the YMCA invigorated the neighborhood and
encouraged other redevelopment projects.
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Resources for
sustainable design

Minnesota Sustainable Building Guidelines
are designed to document the actual costs and
benefits of sustainable school building into
five categories: performance management,
site and water, energy and atmosphere,

indoor environmental quality, and materials
and waste. (Use of the Minnesota Sustainable
Building Guidelines is now required for all

new buildings that receive financing from
state bond fund proceeds.) The Minnesota
Sustainable Design Guide assists educators,
administrators, architects, and contractors in
the design and planning of a high-performance
building.

www.msdg.umn.edu

Sustainable Schools Minnesota: High-
Performance Schools for Higher Performing
Students. Prepared as a result of a 2000 project
with involvement from LHB Engineers and
Architects, Factor 10, LLC, Intep/AW Consult-
ing, and Elk River Area School District-ISD 728
with funding from the Office of Environmental
Assistance (now part of the MPCA). This free
56-page document is aimed at school board
members and other decision-makers involved
in the design, construction, and management
of schools, and aims to help them with pre-de-
sign decisions that can lead to higher perform-
ing schools and students. Free copies of the
report are available from the MPCA'’s Learning
Resource Center at 651-215-0232 or 800-877-

6300, or download from:
www.pca.state.mn.us/oea/ee/highperformance.
cfm

This California collaborative was formed to fa-

CHPS has developed a comprehensive best
practices manual, with separate volumes for
planning, design, and criteria to be designated
a CHPS school. Material specifications, includ-
ing Section 01350 indoor air quality standards,
are posted for free download.
www.chps.net/manual/index.htm

Collaborative for High-Performance Schools.

cilitate the design of high-performance schools.

Blueprint for a Green School, (Jayni Chase,
Scholastic, Inc., 1995). This book covers several
green building components in schools, such as
water and energy conservation, waste reduc-
tion and recycling, indoor air quality, and sus-
tainable gardening. A useful resource for proj-
ects in existing school buildings. Also provides
a thorough guide to environmental education
materials for teachers. Order from Scholastic,
Inc., 800-325-6149, ISBN 0-590-49830-4 ($26).

High-Performance School Design online
training. Interactive courses on this site are
offered free of charge as a public benefit for de-
sign and engineering professionals specializing
in sustainable design for K-12 schools.
www.hpschooldesigntraining.com/nyserda/home.
jsp

The U.S. Green Building Council (USGBC) is
the nation’s foremost coalition of leaders from
every sector of the building industry working
to promote buildings that are environmentally
responsible, profitable, and healthy places

to live and work. More than 6,000 member
organizations work together to develop a
variety of programs and services, and forge
strategic alliances with key industry and
research organizations and federal, state, and
local government agencies. As of September
2006, they are reviewing new guidelines

for schools. Go to their website and search

“schools.”
www.usgbc.org/DisplayPage.aspx?CMS
PagelD=1586

National Clearinghouse for Educational
Facilities High-Performance School Resource
List. NCEF's resource list of documents, reports,
links, books, and journal articles exploring high-
performance schools, including sustainability
and green design issues, cost and funding
concerns, and educational and community

benefits.
www.edfacilities.org/rl/high_performance.cfm

The Costs and Financial Benefits of Green
Buildings, California Integrated Waste Manage-
ment Board, Sacramento, October 2003, (pdf,

120pp)
www.ciwmb.ca.gov/greenbuilding/design/cost-
benefit/report.pdf
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Energy conservation

Sources: U.S. Department of Energy, Rebuild America EnergySmart Schools: www.rebuild.org/attachments/SolutionCenter/
ASBOFinancial(1).pdf and National Best Practices Manual (except where otherwise indicated).

An enormous opportunity exists to substantially improve the quality of existing
schools and those yet to be built by incorporating energy-saving measures and
smart practices into school design and construction. The 118,000 public and private K-12
schools in the nation are spending about $6 billion annually on energy costs—much more than
they need to. That money could be used to hire 30,000 new teachers or purchase 40 million new
textbooks each year.

Energy-saving tips for schools

Source: The Alliance to Save Energy: www.ase.org/content/article/detail/625

Current energy modeling indicates school districts could save up to 50 percent in energy costs by
incorporating energy-saving measures—daylighting, energy controls, and upgrades in electrical
lighting, HVAC systems, and the building envelope—into the design and renovation of school
buildings.

» Electric lighting and daylighting. Properly designed systems can substantially reduce the
need for electric lighting, which can account for 35 percent of a school’s electrical energy
consumption. As an added benefit, waste heat from the lighting system is reduced, lowering
demands on the school’s cooling equipment. Daylighting provides these savings during the day
when electricity rates are at their highest.

« Turn off lights when not in use. Have students make signs and stickers to remind people to
turn off the lights when they leave a room. Put light switches where people can find and
operate them.

« Remove unneeded light fixtures near windows, especially in unused corners or along banks
of windows.

« Use energy-efficient compact fluorescent light bulbs (CFLs) and light-emitting diode (LED)
bulbs.

» The HVAC system is one of the largest energy consumers in a school. It's expensive to heat and
cool school buildings, but indoor temperatures must be comfortable so teachers can concen-
trate on teaching and kids can concentrate on learning. Even modest improvements in system
efficiency can represent relatively large savings to a school’s operating budget. You can save on
energy costs without sacrificing comfort.

« Consider setting thermostats at 68 degrees for heating and 78 degrees for cooling.

« Using fans can make people feel degrees cooler, at much less cost than air conditioning.

« Where classrooms or other areas are uncomfortably cold or drafty, find out why and fix the
problem. Custodians, teachers, and students should work together to increase building
comfort.

« Do not block the airflow around vents. Keep bookcases and other bulky items away from
the heating and cooling units so they do not block and/or absorb the warm (or cool) air that
should be coming into the room.

« Install programmable thermostats in areas like the cafeteria to minimize operating hours of
the heating and cooling systems during low-occupancy periods.

« Turn down heat in the hallways, and keep classroom doors closed. Otherwise, the heat runs
down the hall and outside—where it is wasted to the outdoors.

« Clean furnace filters regularly.

« Stop leaks to avoid infiltration in conditioned spaces.

« Work with facility staff to install permanent weather stripping, caulking, and insulation.

Rebuild America
EnergySmart Schools
has introduced energy-
saving measures in
174 million square feet
of school buildings,
resulting in annual
savings of more than
$72 million.




» Renewable energy systems. The nation’s energy needs are expected to grow by 33 percent
during the next 20 years. Renewable energy sources not only release fewer pollutants into the
environment than traditional energy sources, but they save school districts money in the long
term while also serving as valuable teaching tools for students and faculty. Ground source heat
pumps can provide a 20 percent to 50 percent energy cost savings over traditional heating and
cooling systems.

» Computers, equipment, and appliances use a significant amount of electricity.

« If your school computers have power-management features, make sure controls are set so
they will go into the sleep mode when not in active use.

« Students should turn off monitors that will not be used for the next class period. All com-
puter equipment should be turned off at the end of the day and on weekends, unless your
network technicians specifically instruct otherwise.

« Save on energy costs by using Energy Star computers, monitors, printers, fax machines,
copiers, and other equipment.

« Maintain appliances and replace old appliances.

« Clean refrigerator coils regularly.

« Restrict the use of personal refrigerators, heaters, and other appliances in classrooms and
offices.

> Involve the school district. See if your district administrators would be willing to return a per-
centage of the dollars saved from your school’s no-cost energy-efficiency changes.

Snapshots of schools

> Lighting: The Broward County School District in Florida replaced 40-watt incandescent light bulbs in their exit signs
with 3-watt LED bulbs, saving $22.68 per bulb per year, resulting in annual savings of $100,000.

» Retrofitting: Ohio’s Springfield Local School District retrofitted 521,000 square feet of school building space and
reduced its energy costs by 25 percent, saving the district $234,000 each year.

> Air quality: Wausau West High School in Wisconsin uses 100 percent outdoor air for heating and cooling, which has
improved the school’s indoor air quality and cut the school’s natural gas costs in half, saving $100,000 annually.

» Integrated design: The Dalles School in Oregon, which opened in September 2002, was designed to use 50 percent
less energy than traditionally built schools. The 97,000 square-foot school incorporates geothermal heating and cool-
ing with a heat-recovery system, an adjustable fresh air ventilation system, and natural lighting. The use of horizontal
sunscreens, light shelves and sensors, combined with solar tubes in each classroom, add up to substantial energy
savings.

» An example from Minnesota: “Prior to benchmarking the energy performance of our buildings at ISD 622, we had
no idea where to start. Benchmarking the 19 buildings gave us a clear indication of where to first focus our atten-
tion. After about one year of work concentrating on our least performing buildings, one of those buildings yielded 31
percent energy savings! Our best performing building maintained its excellent performance without our having to
divert additional resources. Overall, our average improvement was 11 percent, made possible by focusing our efforts
on the buildings with the greatest opportunities for cost-effective energy savings. In 2005, the school district’s energy
cost avoidance is a quarter of a million dollars.”—Laurie Hawkins, Safety and Energy Efficiency Coordinator for North
St. Paul, Maplewood, and Oakdale Schools, Independent School District 622.




Building and operations

Guide for Change

~

Elements of a successful energy program

Source: Minnesota Department of Commerce, State Energy Office

Even the simplest program designed to save energy can be effective. Often it's only a matter of
getting people to change wasteful habits. Getting your school district to start saving energy and
money may be as simple as putting in writing a few logical energy guidelines.

» Establish an energy-tracking system and appoint a person to maintain it.

» Benchmark past energy performance of all buildings. (Minnesota Buildings, Benchmarks, and Beyond is
available at no charge to all public schools. Contact Darin Aguilar, The Weidt Group, 952- 938-1588, dka@twgi.com.)

» Track monthly and yearly energy and electrical power demand and provide monthly reports.

» Build school board and top-level administrative support and develop a supporting policy.

» Provide training for maintenance and operations staff.

» Integrate energy education with energy management.

Energy resources

Minnesota Department of Commerce State
Energy Office, Bruce Nelson, phone: 651-297-

2313, fax: 651-297-7891, e-mail: Bruce.Nelson@
state.mn.us

Energy Star for K-12 School Districts, The U.S.
Environmental Protection Agency’s website to
aid schools with energy issues, includes curricu-
lum and funding sources.
www.energystar.gov/index.cfm?c=k12_schools.
bus_schoolsk12

Energy Performance Benchmarking Tool,
Energy Star Buildings, U.S. Environmental
Protection Agency. The free, online tool is
password protected, and rates schools on a
scale of 1to 100. Schools that score a 75 or over
and meet indoor environmental criteria earn
the Energy Star label and a plaque to display on
top-performing buildings.
www.energystar.gov/benchmark

Schools for Energy Efficiency (SEE). SEE

is a self-implemented program in which

each district works at its own pace initiating
the SEE systemized plan of operational and
behavioral energy-efficient strategies. Since the
program was introduced in 2003, participating
Minnesota school districts have saved an
average of 11 percent on their total annual
energy use. This equates to over $2 million in
avoided energy costs. SEE is currently active

in 250 schools within Minnesota’s 14 school
districts. Schools for Energy Efficiency, Hallberg
Engineering, Inc., 1750 Commerce Court,
White Bear Lake, MN 55110, 651-748-1100, fax:
651-748-9370, SEE Program Manager, Sheri
Rosenthal.

www.seeprograms.com/overview.htm

School Building Survey, The Need Project,
2001 (pdf, 3pp). A basic survey to identify
potential weaknesses in your school’s current
energy program.
www.eia.doe.gov/kids/classactivities/SchoolSur-
veySecondary.pdf

Alliance to Save Energy—Green Schools
Program. Engages students in creating energy-
saving activities in their schools, using hands-
on, real-world projects. Through basic changes
in operations, maintenance, and individual
behavior, Green Schools has achieved reduc-
tions in energy use of 5 to 15 percent among
participating schools.

Curriculum: www.ase.org/section/program/
greenschl

School Operations and Maintenance: Best Prac-
tices for Controlling Energy Costs (pdf, 132pp):
www.ase.org/uploaded_files/greenschools/School
%20Energy%20Guidebook_9-04.pdf

Energy Savings in School Buildings,
National Clearinghouse for Educational
Facilities. Includes extensive resource list.
www.edfacilities.org/rl/energy.cfm#10126
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Water conservation

The world’s supply of fresh water is limited. As the demand for water continues to
grow, water conservation will be vital to maintaining fresh water supplies. Schools
use a tremendous amount of water every day, and require water for their heating and cooling
systems, restrooms, drinking and water faucets, locker rooms, cafeteria, laboratories, and outdoor
playing fields and lawns.

What your school can do?

» Conserve water indoors

Don't let water run. For example, when washing hands, water is only needed to wet hands,
and then rinse them off.

Report leaks to maintenance staff immediately.

Purchase efficient faucets and toilets when it is time to replace old models; newer models
that use less water will cost less over the life of the fixture.

Install timed or motion sensor faucets that will turn off automatically when not in use.

Use toilet dams. In schools with toilet tanks, put toilet dams inside the tank to take up space
that would otherwise be filled with water.

Install aerators. These devices go inside faucets to reduce water flow and keep water pres-
sure feeling strong.

Use low-flow shower heads and timer shut-off devices to reduce water use during showers
in locker rooms.

» Conserve water outdoors

Maximize natural cover, and limit the amount of lawn area in landscaping designs.
Consider planting more trees, shrubs, and ground covers—and less grass. These plants usu-
ally demand less water. Native species are particularly suited for this, as they have adapted
to rainfall conditions.

When mowing lawn and field areas, set the mower blades higher by two to three inches.
Longer grass shades the soil, improves moisture retention, and grows thicker.

Only water when necessary. Usually once a week will be enough, if rainfall is not sufficient.
Water in the morning or evening to reduce evaporation.

Do not over water. Put down no more than one inch to encourage deep grass roots. If an
automatic irrigation system is used, make sure that it is properly installed and programmed
to deliver the appropriate amount of water as well as to have rain shut-off capabilities.
Apply mulch around trees, beds, and shrubs to control weeds, reduce evaporation, and
promote plant growth.

Add compost or other organic matter to the soil if necessary. This will help soil retain water
so that schools will not have to water as frequently.

Adapted from the following sources: Natural Resources Defense Council’s Green Squad and www.epa.gov
“Water Conservation Tips for Schools” U.S. EPA. www.epa.gov/region1/eco/drinkwater/water_conservation_schools.html
Fact Sheet: Schools and Water Efficiency. Natural Resource Defense Council’s Green Squad

The world'’s supply of
fresh water is limited.
Only about 3 percent
of the world's water

is fresh water—and

of that 3 percent is
located in ice caps.
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Water Efficiency. U.S. EPA’s website on water
efficiency with resources, tips, and tools,