Students using vertical garden at a California school

A CALL TO ACTION

Climate Resilient
California Schools

Safeguarding Children’s Health and Opportunity to Learn in TK-12

Stanford STANFORD ?
Ot @@ .. /UNDAUNTEDK12 [ cmmmece, . (OTen Strands

Sean N. ParkerCenter for UNIVERSITY OF CALIFORNIA BERKELEY
Allergy & Asthma Research



About this report

This report was written under the leadership of Stanford University’s Sean N. Parker Center for Allergy and Asthma Research, Center
for Innovation in Global Health, Action Lab for Planetary Health (ALPHA) and the University of California, Berkeley’s Center for Cities +
Schools in collaboration with a diverse group of stakeholders and experts. Four statewide workshops were held, which gathered input

and insights from state agency leaders, educators, students, and technical partners.

Lead authors
Lisa Patel, Sean N. Parker Center for Allergy and Asthma Ken Doane. UndauntedK12

Research at Stanford University Jamie Hansen, Stanford Center for Innovation in Global Health

Jeffrey M. Vincent, Center for Cities + Schools, University of Zoe Lew, Sean N. Parker Center for Allergy and Asthma

California, Berkeley Research at Stanford University

Erika Veidis, Stanford Center for Innovation in Global Health
Jonathan Klein, UndauntedK12

Andra Yeghoian, Ten Strands

Understanding climate change as the profound health and equity crisis of our time, the Stanford
Climate, Health, and Equity Task Force at the Sean N. Parker Center for Allergy and Asthma

P Stanford Research seeks to advance solutions to climate change. We do this through interdisciplinary
MEDICINE

Sean N. Parker Center for
Allergy & Asthma Research

and intergenerational collaboration, building close ties with community partners and advocacy
organizations, and translating our work for the public and decision-makers to ensure health and equity
are being centered in climate policy as we work to rapidly transition off fossil fuels.

https://med.stanford.edu/allergyandasthma/

The Stanford Center for Innovation in Global Health enables emerging leaders and multi-disciplinary
researchers to solve global and planetary health challenges and improve health equity. CIGH is based at
@ ELANFORD the Stanford School of Medicine and hosts the Action Lab for Planetary Health (ALPHA), which partners

NNOVATION

GLOBALHEALTH \\ith Stanford researchers to develop evidence-based strategies, partnerships, and messaging to

influence policy and grassroots actions that protect people and the planet.
https://globalhealth.stanford.edu/

CENTER FOR non-partisan research that offers decision-makers innovative strategies for creating environments where
CITIES+SCHOOLS

The Center for Cities + Schools (CC+S) at the University of California, Berkeley conducts high-quality,
! i a wwvemsimvor cauromviesreier - yong people can thrive. http://citiesandschools.berkeley.edu/

UndauntedK12 is a national nonprofit focused on supporting America’s public schools to make an
17UNDAUNTEDK'|2 equitable transition to zero carbon emissions while preparing youth to build sustainable futures in a
rapidly changing climate. https://www.undauntedk12.org/

Every student in California can achieve environmental literacy, and all students deserve the opportunity
to understand, interact, and connect with their environment in meaningful ways that promote learning

OTe ﬂSJ[ rOnd$ and growth. Ten Strands acts as a connector, building partnerships and forging pathways to ensure that
California’s K-12 students receive a high-quality education with an environmental component.
https://tenstrands.org/



Acknowledgements

The lead authors thank the following individuals for their contributions to this paper and the workshop discussions. The content of this

report, along with the policy recommendations, are the authors” alone and do not necessarily reflect the opinions of contributors or

reviewers listed herein.

Working group members and contributing authors

Amy Frame, Ten Strands

Batul Hassan, Climate and Community Project

Daniel Aldana Cohen, University of California, Berkeley

Danny Sallis, Stanford University

Keith Loewen, Washington Unified School District

Kindra Britt, California County Superintendents Educational
Services Association

llana Shumsky, Stanford Distinguished Careers Institute

Mary Ann Dewan, Santa Clara County Office of Education

Patrick Murphy, PSE Healthy Energy

Reilly Loveland, New Buildings Institute

Zach Lou, California Green New Deal Coalition

Contributing authors
Alexa Norstad, Center for Ecoliteracy
Ben Maines, Stanford University School of Medicine
Chelsea Young, Private Practice Child and
Adolescent Psychiatry
Chris Ruch, National Energy Management Institute
Doron Markus, San Mateo County Office of Education
John Hamilton, National Energy Management Institute
Julien LaFortune, Public Policy Institute of California
Karen Riveles, OEHHA
Kira McDonald, ClimatetCommunity Project
Laurel Abowd, Bren School of Environmental Science and
Management, University of California, Santa Barbara
Myroslava Fisun, Sunrise Movement Bay Area
Paulette Cha, Public Policy Institute of California
Sonja Swenson, University of California, San Francisco
Medical Center
Sander Kushen, CALPIRG
Sam Heft-Neal, Stanford Center on Food Security

and the Environment

Peer reviewers

Kari Nadeau, Stanford Sean N. Parker Center for Allergy &
Asthma Research

Mary Prunicki, Stanford Sean N. Parker Center for Allergy &
Asthma Research

Nicole Ardoin, Stanford Graduate School of Education

Brian Fox, San Francisco Unified School District

Sara Ross, UndauntedK12

Amanda Pefia, LSW, Stuart Weitzman School of Design,
University of Pennsylvania

Natalie Olivas, Department of City and Regional Planning,
University of California, Berkeley

Isabelle Donohoe, Department of City and Regional Planning,
University of California, Berkeley

Rengie Chan, Lawrence Berkeley National Laboratory



SPONSOR

2" % 11th Hour Project

The Schmidt Family Foundation

SUPPORTERS

gmmunity

s New buildings
project nbl

institute

Bringing science
to energy policy

@ NIA
mnnmmu‘ \ e CENTER FOR c"umEEN
— #JN\, ECOLITERACY &%DEAL

Suggested Citation

ENVIRONMENTAL

m
LITERACY AND
SUSTAINABILITY
INITIATIVE

Son Mateo County Office of Education

D
| 7

CALIFORNIA COUNTY

SUPERINTENDENTS

Patel L, Vincent JM, Veidis E, Klein J, Doane K, Hansen J, Lew Z, Yeghoian A. (2023). A Call to Action: Climate Resilient California

Schools. Safeguarding Children’s Health and Opportunity to Learn in TK-12. Palo Alto, CA: Stanford University.

Context on Language Used in Report

Identifying words for race and ethnicity in this report, when a part of original language generated by the authors, follows the

guidelines outlined by the Stanford Diversity, Equity, and Inclusion Style Guide. Otherwise, when evidence is presented by external

authors, the identifying language for race and ethnicity reflects the categories the original authors chose to use in their work.



Contents

Introduction

1 Climate Change Is A Crisis For Our Children’s Health And Education
Heat, drought & wildfire threaten students’ physical health
Climate-related disruptions harm students’ mental health

Unhealthy conditions impede students’ ability to learn

2 Our Schools Are Not Equipped For Climate Resilience
School facilities are outmoded
School indoor air quality systems are lacking
Schools are not staffed in proportion to students’ health needs

Schools are not focused on preparing students for their climate future

3 Envisioning Climate-Resilient And Sustainable Schools
Campus: How we can create climate-resilient, sustainable school facilities
Community: How we can develop a culture of resilience in and around schools

Curriculum: How we can prepare climate-literate leaders for tomorrow’s California

4 Launching A California Master Plan For Climate-Resilient And Sustainable Schools
What should be in the plan

How we can drive the plan into action
Conclusion

Appendices
Appendix 1: Methodology for estimating health impacts
Appendix 2: Methodology for estimating the carbon footprint of California’s public schools
Appendix 3: Methodology for estimating solar plus storage microgrid installations needed for California public schools
Appendix 4: Suggested master plan process participants
Appendix 5: Schools investment and job creation

Appendix 6: Workshop participants

Endnotes

10
11

13
13
16
17
18

19
20
25
26

30
31
34

37

39
39
39
40
41
42
43

44



Introduction

Once again, California stands on the future’s edge. As the

Earth warms, Californians are confronting unprecedented
heat, drought, wildfire, and flooding - among other impacts of
climate change. In response, our state is stepping forward as a
leader in a global campaign to reduce emissions of carbon and
other greenhouse gasses. California’s commitment to achieve
carbon neutrality by 2045 is a visionary aim that compels both

our technical ingenuity and our political will.

Yet even as we race to claw back the causes of climate change,
our children are emerging into a world where its effects are

already as close as the air they breathe.

In this urgent context, a statewide coalition of nearly 50
stakeholders - including doctors, medical and environmental
health researchers, educators, youth and community

groups, and other experts - convened in 2021 to examine

the challenges of climate change from the perspective of

children’s health and education.

In this report, we present a transformative vision
for California schools that are climate-resilient and
sustainable, and we lay out a path to realize the vision.

We envision a future where schools help to mitigate both the
causes and the impacts of climate change, and where schools

are integral to their communities’ overall climate resilience.

Wildfires burning in California

These are climate-resilient sustainable schools:

When extreme weather forces local utilities to
cut power, schools remain online, powered by
renewable energy that is generated and stored
on-site.

When wildfire smoke fouls the air, school
ventilation and filtration systems maintain
clean cool air, providing respite for students -
and their families.

When temperatures soar, children play on
tree-sheltered schoolyards with pervious,
heat-deflecting surfaces and drought-
tolerant landscaping.

find balance in the face of uncertainty, their
schools offer connection, competence, and
hope in the future.

O When students struggle to make sense and
{(..9\\..)\

Importantly, we envision schools that ensure high-quality
learning environments and support student success.

To start, we must recognize that California will neither
achieve nor sustain carbon neutrality unless our
elementary and secondary schools are transformed into
sites of climate mitigation and energy efficiency. Covering
125,000 acres of ground and encompassing 730 million square
feet of buildings, the schools are a main part of the State’s
infrastructure that must be activated as part of our climate

solution.

Nonetheless, no matter how successful we are at reducing
future emissions, climate change is, and will continue to be,
a crisis of health and opportunity for California’s children.
And because, in a typical year, our children spend at least 180
days at school, whether or not they are protected from climate-
related hazards is largely determined by conditions on campus.
We must ensure that schools can safely operate during periods
of extreme heat, floods, during power blackouts, and when

outside air quality drops to unhealthy levels.



Asphalt schoolyard

Heat and unhealthy air are most threatening, both as direct
risks to children’s health and because, if schools are not
equipped to operate safely and provide shelter, then they
must shut down, disrupting students’ education and exposing
them to ambient hazards. This is especially true for the

60% of California students considered socioeconomically
disadvantaged, who disproportionately live in communities
where environmental impacts of climate change are most
intense. Disruption also harms children’s mental health and

impedes their readiness to learn.

Bottom line: schools that operate safely and reliably, provide
shelter, and help children cope are schools where teachers
can teach and students can learn. Therefore, investments in
climate-adaptive school infrastructure, which safeguard
children’s’ health, are also essential investments in
students’ learning and achievement.

Key aspects of school infrastructure include: energy
production and storage systems; heating, ventilation, and

air conditioning (HVAC) systems; water heating and cooking
equipment; schoolyard surfaces and cover structures; and bus

fleets. Our vision incorporates ways that these systems — and

school facilities and grounds as a whole - can be made more
healthful, safe, efficient, and sustainable.

For schools, however, climate adaptation cannot be limited
to infrastructure and operations. To fulfill their mission, our
schools must also prepare students to live and lead in a
world that is being fundamentally re-shaped by climate
change. This means developing students’ basic climate

literacy, engaging them in understanding, evaluating, and

designing climate solutions, and preparing them to do - and to

create —jobs in an emerging green economy.

In Parts 1 and 2 of this report, we survey the current
realities.

+ Part 1 demonstrates how climate change is impacting
children’s physical health, mental health, and access to

educational opportunity.

+ Part 2 assesses our schools’ current capacity to operate
safely and reliably, to safeguard students’ health and

wellbeing, and to develop students’ climate literacy.



In Part 3, we lay out our vision for climate-resilient and
sustainable schools. This part comprises three major

sections:

+ Asection on the school campus, both buildings and
grounds, and including critical systems such as heating,

ventilation, and air conditioning.

+ Asection on the school community, including ways that
schools can support students’ mental health in the face of

climate-caused trauma.

« Asection on ways to adapt the educational curriculum
to support students’ climate literacy and preparation for

climate-adaptive careers.

« These sections include specific recommended actions and
investments. Wherever possible, we provide estimates of
potential costs and savings that may be realized as the

recommended actions take effect.

In Part 4, we propose a statewide Master Plan process,
engaging key agencies and stakeholders, as an essential
first step toward fully operationalizing the vision for climate-
resilient and sustainable schools in the coming decade. This

part comprises two major sections:

« Thefirst section names the necessary elements of a Master
Plan that will draw the necessary actions togetherin a

coherent, powerful strategy.

+ The final section identifies current and new funding
streams that should be aligned in the Master Plan, and
lays out a three-year timeline to drive the Master Plan into

action.

Throughout the report, we celebrate many recent acts and
ongoing programs of the state government that address
climate change, support public schools, and begin to connect
the two. We also take cues from the work of county offices of
education, local school districts, and their community-based
partners. All effort and every emergent climate solution, at any

scale, deserves to be recognized.

ILS

Child in a diesel schoolbus

But let us also be clear: we cannot contrive a system of
climate-resilient schools like a puzzle, cobbling it together from
fragments of funding and pilot projects. Rather, every part of
our solution must be managed at scale, so it touches every one
of California’s 11,000-plus elementary and secondary schools,

creating both coherence and equity across the system.

What we are calling for - what we urge our State’s leaders
to embrace - is a strategic, generational investment in the

future of public education.

-]



Climate Change Is A Crisis For Our
Children’s Health And Education

Part 1 provides grounding for the remainder of the report by establishing what is at stake: our children’s wellbeing, now and in the

future. Here, we briefly summarize key evidence of harms to children’s physical health, mental health, and academic development that

are caused by environmental conditions associated with climate change and by climate-related disruptions to their schooling.

Heat, drought, floods, and wildfires threaten

students’ physical health

As climate change intensifies, worsening heat waves, wildfires,
and drought will increasingly threaten students, as well as their

teachers and school staff.

More frequent heat waves:

Internal temperatures in schools without air conditioning
can soar quickly and create unsafe learning environments for
children. Children are at risk for thermal burns or heat-related
illnesses on unshaded playgrounds with asphalt or artificial
turf.'On a 68-degree day, asphalt can reach 120°F.” Student

athletes at play risk heat-stroke as temperatures increase.”’

In September 2022, California experienced a record-
melting back-to-school heat wave that brought 110°F
Death Valley temperatures to San Jose and Sacramento.
In years to come, intense late-summer heat will be

increasingly common in much of the state.

More intense and frequent wildfires:

The amount of pollution generated by California wildfires
in 2020 was 120 times more than the amount of pollution
released by cars, trucks, and buses on the road that year.”
Evidence-based models suggest that by 2050, the amount

of smoke pollution will be 50% greater than current levels.”

Wildfire smoke is extremely toxic to children - up to ten times
more toxic than other forms of air pollution.” Wildfire smoke
exposure results in worsening childhood asthma, among a

litany of other harms.

“As a pediatrician, I’'m caring
for more children struggling
to breathe because their
airways are clamped down
from asthma triggered by
wildfires. | worked a day in our hospital
where the NICU reeked of smoke because
the wildfires were so overwhelming [that]
our filtration systems couldn’t keep up,
exposing our tiniest patients to harm. As a
parent, | worry about the air my daughter
is breathing in her public school [that
has] no HVAC system. What will it mean
for her and her peers’ long-term health
to be exposed to this year after year?”

- DR. LISA PATEL, STANFORD SCHOOL OF MEDICINE




Increasingly severe drought and flooding:
California is currently experiencing a mega-drought driven by

climate change that is affecting 37 million Californians while Children’s asthma is one of

concurrently experiencing historic flooding. These extremes the most disruptive harms to

can co-exist, representing the abnormals in climate change.’ e their learning, with an

Drought results in critical water shortages and longer, more $  estimated 1.6 million school

intense wildfire seasons, while atmospheric rivers cause days lost per year from respiratory illness,’

massive damage in the form of mudslides, physical injuries, a figure that stands to grow as the climate

and damaged homes and roads. continues warming. With worsening wildfire
smoke, by mid-century we estimate a 40-50%

Children are particularly vulnerable to these threats because increase in children’s hospitalizations for

their bodies are more sensitive to environmental hazards and respiratory complaints alone in California.’
have developed less ability to adapt, and because - perversely

- they are more likely to be exposed to heat and smoke (see

Figure 1). Heat and wildfires result in a host of adverse health
outcomes, including asthma (see Figure 1). baseline levels of air pollution, and this disparity worsens
when wildfire smoke drives air quality to unhealthy levels.”

On a population level, certain neighborhoods are exposed

to more heat and pollution at baseline, which contributes Without equitable resources to adapt to and mitigate

to disparities in health outcomes. Historically “redlined” environmental hazards, schools in high-poverty communities
neighborhoods and areas of higher poverty are less likely leave students exposed to disproportionate risk. For example,
to benefit from environmental amenities, such as tree schools in higher poverty neighborhoods have historically
canopy that lowers heat and sun exposure.” These urban had less to invest in efficient HVAC (heating, ventilation, and
neighborhoods are measurably hotter — an effect that is also air conditioning) systems; children in these schools will face
well demonstrated on school grounds that encompass more compounded risk to their health from worsening air quality
asphalt than greenspace. Children of color are more likely, due to wildfires.”

compared to their white peers, to live in areas with the highest

Figure 1. Climate change and vulnerability

000

i,

SENSITIVITY ADAPTIVE CAPACITY

Children have greater exposure to

- climate change as they spend more Schools with insufficient
Pr(.egnant individuals, young time outdoors. infastructure (lack of adequate
children, anq fche elderly are HVAC systems) during climate
the most sensitive to periods of Schools in low-income or redlined events will place the students,
extreme heat and wildfire smoke. areas are more likely teachers, and staff
to suffer from urban heat at great risk.
island effect.
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Table 1. Heat and Wildfires: Health Outcomes®®* #1314 15:18:27

Children

Coughing and asthma, renal disease from severe
dehydration, heat-related illness, bacterial
intestinal infections, ear infections, nervous
system diseases

Asthma, pneumonia, neuropsychological effects,
possible higher lifetime risk of cancer

Cardiovascular disease, respiratory disease,
dehydration, acute renal failure, heat illness

Pregnant individuals are at added risk for adverse birth
outcomes (premature birth, low birthweight infants)

Cardiovascular disease, respiratory disease, diabetes,
brain inflammation and neurodegeneration, certain
types of cancer

Pregnant individuals are at added risk for adverse birth
outcomes (premature birth, low birthweight infants)

Climate-related disruptions harm students’

mental health

In 2021, the American Academy of Pediatrics, Academy of Child
and Adolescent Psychiatry, and Children’s Hospital Association
jointly declared a national state of emergency in children’s
mental health.” Anxieties aroused by the COVID-19 pandemic
and by the national moment of reckoning with racial injustice,
they said, had combined to cause “an acceleration of trends
observable prior to 2020. Rates of childhood mental health
concerns and suicide rose steadily between 2010 and 2020
and by 2018 suicide was the second leading cause of death for

youth ages 10-24.

These alarming trends are also linked to climate-related
disruptions and anxiety. Children displaced by climate
disasters such as storms and flooding, wildfires, and extreme
heat can suffer mental health repercussions, both from

the frightful events themselves and during what is often a
lingering, stressful period of recovery.” In Sonoma County,
following a series of recent, devastating wildfires, a survey
conducted by YouthTruth found that 77% of students who
reported being personally affected by wildfires experienced
feelings of stress, anxiety, and depression as significant
obstacles to learning.” Repeated exposure to these events
worsens post-traumatic stress, especially for younger

25,26

children.

In fact, children today are expressing unprecedented levels

of anxiety related to the climate and environment. In the
largest survey ever conducted on climate anxiety in young
people, perspectives gathered from over 10,000 youth in

over 10 countries found significant levels of psychological
distress associated with climate change. Approximately three-
quarters of young people felt that the “future is frightening,”
and about half reported experiencing climate anxiety to a
degree that affected their daily lives.”

“That morning, the most destructive fire in California
history, the Camp Fire, had caught near their home in
Paradise, California. Kyson and his family resettled in the
city at the bottom of the hill, Chico, six people crammed
into a 29-foot trailer. The middle school that got set up for
the Paradise kids was not a school at all. It was a big-box
hardware store that had gone out of business... It’s also
cold, 59 degrees, everyone’s in coats. They’ve been heating
the store with propane. But one day, someone smelled

gas. The fire department showed up, and lots of the kids
freaked out... Some went catatonic, others called their
parents to pick them up. The smell brought them back to
the day they’d evacuated Paradise and hearing the sound
of propane gas tanks exploding one after another as they
fled. After that, the administration just left the heat off.”

-NATIONAL PUBLIC RADIO, “THIS AMERICAN LIFE”
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Unhealthy conditions impede students’

ability to learn

Heat and wildfire smoke exposure do not only harm students’
health; they can also negatively impact student performance
in school. Hot days are associated with measurably poorer
learning outcomes.?® Inside the classroom, heat can impair
cognitive functioning and worsen academic performance.”
These concerns are elevated for low-income students and
students of color who are more likely to be exposed to higher
levels of heat and less likely to have access to air conditioning

within their schools.®®

New research is also connecting wildfire smoke exposure
directly to negative cognitive impacts, especially among
younger students, as measured through standardized test
scores. An analysis of 11,700 school districts across the
country modeled the effect of wildfire smoke on national test
score data and found that during a year of severe smoke in
2016, average test scores decreased by 0.031% of a standard
deviation, resulting in $1.7 billion of potential lost future
income for students. While children in Western states showed
the greatest effect in this analysis, children in other regions
were affected as well, showing that spikes in unhealthy air
quality from wildfire smoke can threaten children regardless of

immediate proximity to the fire itself.*

Many schools have had to close for extended periods
as a result of climate-related hazards that make school
environments unhealthy or unsafe. In the 2018-19 academic

year, more than 1,911 schools had nearly 3,893 total closure

An estimated 5% of the
gap in standardized test
scores between Black

and Hispanic students and
their White counterparts can be attributed to
disproportionate exposure to excessively hot
classroom air.**

Lost school days have
been shown to impact
learning outcomes as
measured by standardized

test scores; in fact, each lost day of learning
can be measured in decreased academic
achievement.?

days due to wildfires, impacting 1.1 million students.* Some
schools have had to close for more than three weeks at a time
due to toxic ash and smoke from nearby wildfires — which
now drive the vast majority of school closures and tend to last

longer than school closures due to other causes.®

Precautionary power shut-offs — instituted by electric

utilities at times of elevated wildfire risk - exacerbate these
disruptions.® School districts throughout California are
expected to see an increase in the number of hot days per
school year that could require closing schools that do not have
air conditioning or place a demand on the energy grid as more
air conditioning is placed in schools, contributing to regional
blackouts, which could be avoided for schools running on

solar to battery storage back-up.*"*

School closures during the COVID-19 pandemic have widened
learning gaps for Black, Hispanic, and Indigenous students,
potentially affecting their lifetime of achievement and
earnings.” These disparities will persist, and likely worsen,
unless all schools across the state are prepared to mitigate
climate-related hazards and continue to operate safely as

conditions change.
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Our Schools Are Not Equipped
For Climate Resilience

In Part 2, we recognize ways in which the capacity of California’s schools is limited by historic under-investment in their physical

infrastructure and human resources. Operating within these boundaries, schools cannot readily adapt to emerging challenges -

whether those challenges are educational or environmental. This is not for lack of effort on the part of teachers and administrators. As

writer and naturalist Barry Lopez said, “The effort of the imagination is to turn the boundary into a horizon.”** If our children’s schools

are something less than healthy and vibrant places, then we have not yet imagined all that schools can - and need to - be.

School facilities are outmoded

There are more than 11,000 public elementary and secondary
schools in California, serving students from transitional
kindergarten (TK) to 12th grade in facilities spanning more
than 730 million square feet of buildings and grounds
encompassing 125,000 acres of land.” The age and condition
of these facilities and grounds vary widely. While the state
government does not maintain an inventory of school facilities,
an estimated 40% of California’s public schools are more than

50 years old, as shown in Table 2.

Estimated Percent
of Schools

<=25years

25to 50
years old

>50to 70
years old

>70 years old

Estimated Number

“Climate resilience is the capacity of social, economic,
and environmental systems to cope with a hazardous
event or trend or disturbance, responding or reorganizing
in ways that maintain their essential function, identity,

and structure, while also maintaining the capacity for
adaptation, learning, and transformation.”

- INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE

Estimated Square Feet

of Schools of School Buildings

109,510,919

328,532,757

219,021,838

1,105 73,007,279

100% 11,050 730,072,793

Source: Estimates calculated by Center for Cities + Schools, University of California, Berkeley based on data provided by California Department of Education’s Office of Learning Environments,
State Allocation Board new construction apportionments provided by the Office of Public School Construction, and Microsoft Building Footprint spatial data.
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Of course, just because a building is old does not mean

itisin poor condition. Many schools have had classroom
additions and some have had partial or full modernizations in
recent years. But in general, older facilities require intensive
maintenance to function as they were designed, and still
more to function as newer standards require. Nonetheless,
the U.S. Government Accountability Office finds that more
than half of the nation’s school buildings have deferred major
capital improvements such as leaking roofs or failing heating
systems, and California is hardly immune to this pattern.*

In fact, the capital and operating needs of California’s TK-12
public schools outpace their actual funding by $10.8 billion
each year.” Only about 15% of California school districts are
meeting industry standard benchmarks for annual spending

on basic operations, upkeep, and renewal of their facilities.*

The impact of these under-investments is predictable: schools
in disrepair. A 2020 analysis found that 38% of all California
students attended schools that failed to meet minimum
facility standards.“” A 2022 statewide scan of local school
district educational facility plans found that aging buildings
and deferred maintenance - of entire facilities, and especially
of critical systems - were the problems most commonly
identified.*

Older schools often rely on antiquated technologies that can
be a source of environmental hazards rather than a solution
for them. Just in the 2021-22 school year, for example,
multiple California schools were forced to evacuate due to

gas leaks.*12 Fossil gas infrastructure also contributes to
warming through leaky pipes emitting methane, a greenhouse

gas that is 25 times more potent than carbon dioxide (CO,).

About 4 in 10 California
students attend schools that

do not meet minimum
facility standards.

Within the problem of under-investment in school facilities
lies a problem of lagging priorities. Old as many of them are,
California’s public school buildings were designed to operate
in a cooler, milder climate where extreme events, such as
100-degree heat and massive wildfires, were much rarer than
they are today - and still rarer than they will be. So when
school districts do have the opportunity to repair and upgrade
their facilities, they may be extending their future reliance on

systems that are already overmatched by today’s needs.

Under-investment in school facilities also hinders expansion of
early childhood education, which is counter to the State’s plan
to provide universal access to prekindergarten, announced
with much fanfare in 2020. The developing bodies of children
under five years old are highly susceptible to environmental
stressors, including high temperatures and poor air quality.>
To successfully expand early education and care, classrooms
must be healthy environments, regardless of climate
conditions outside. Achieving these conditions in new or
expanded school sites will likely require significant renovation

and upgrades.

Moreover, California’s finance mechanism for public school

facilities disadvantages schools in lower-wealth communities.

“Local funding and bonds are typically not enough, especially from an equity perspective.
Local funding is easier to get in wealthier districts. And when the federal or

state government does give more money to socioeconomically-disadvantaged
communities, that money is specifically targeted toward student programs.

There is an urgent need for the state to step in to remedy this gap and provide
funding that simultaneously advances health and environmental aims.”

- KEITH LOEWEN, DIRECTOR OF FINANCIAL SERVICES,
WASHINGTON UNIFIED SCHOOL DISTRICT, FRESNO
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San Francisco Bay Bridge in 2020 when the sky turned orange during wildfires

California’s K-12 public
school buildings produce an
estimated 9% of all emissions
from non-residential
buildings in California,

equivalent to 783,000 gas-
powered cars on the road.
Emissions from cars and

buses going to and from
schools add to the total.”

School districts raise funds to upgrade their facilities largely
through bond measures that rely on local property taxes. As

a result, how much a district can raise is determined by local
property values. Three prominent recent analyses by the
Public Policy Institute of California, the California State Auditor,
and researchers at Stanford University all found that school
districts in wealthier communities tend to raise substantially
more revenue (from both local and state sources) to maintain
and upgrade their school facilities compared to school districts

in lower-wealth communities.””

Lastly, many school districts lack adequate staff to effectively
track and manage building maintenance and operations.
When budgets are tight, “M&0” positions are often the first

to be cut back or eliminated,” and these patterns are often

more pronounced in rural school districts and in smaller and
mid-sized districts.” Relatedly, as building systems become
more reliant on advanced technologies, maintenance and
operations staff need new and different kinds of training

to effectively maintain and operate school facilities;”
nonetheless, in a survey of 520 California school principals,
only 27% reported having someone on staff who coordinates
sustainability efforts, and only 9% compensated the person for

their time spent on such efforts.”

“Adapting to and addressing the climate crisis also
requires expanding the duties of maintenance and
facilities staff - for example, through developing

and maintaining green schoolyards. Transforming

asphalt playgrounds to carbon-sequestering,
biodiversity-promoting, and health-sustaining
fields and gardens can benefit both schools and
their communities, but requires additional staff
and training. Without a sustained workforce,
many existing school gardens are not maintained,
rendering initial investments moot.”

- TIFFANY MOK, CALIFORNIA FEDERATION OF
TEACHERS
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School Indoor Air Quality Systems

Are Lacking

Properly-functioning HVAC

@) systems can protect against
{3 over 90% of indoor particulate

matter in schools.” But, a 2020
study of California schools found widespread
HVAC problems, and only 15% of classrooms
studied met the ventilation standard.”

Of the many health risks associated with outdated and
dilapidated school buildings, the most urgent - especially in
a hotter and smokier California - is indoor air quality (IAQ).
The best way to ensure healthy IAQ in schools is with effective
HVAC systems. When properly installed, maintained, and

adjusted to match conditions, efficient modern HVAC systems

reduce the concentration of airborne pathogens such as SARS-

CoV-2,” the virus that causes COVID-19, and filter particulate
pollution that is especially elevated in wildfire smoke.” Of
course, such systems also maintain a comfortable indoor

temperature when outside heat rises to unhealthy extremes.

Both factors - filtration and temperature regulation - affect the

wellbeing and performance of students and teachers.”

Unfortunately, there is currently no statewide inventory of
HVAC systems in public TK-12 schools. But HVAC systems

in many schools across California have been found to be
outdated, functioning incorrectly, or nonexistent.”* A 2020
California study by researchers at the University of California,
Davis and Lawrence Berkeley National Laboratory found
that only 15% of classrooms - all of which had recently
installed mechanical HVAC systems — met the State’s fresh air
ventilation standards.” The study also found that 30% of the
teachers surveyed were dissatisfied or very dissatisfied with

the temperature in their classroom, and about 10% said the

temperature interfered a lot with the learning environment for

their students.

There is every good reason to ensure all schools have
functioning HVAC systems appropriate for their locale:
Improving air quality and thermal comfort has been shown to
have positive impacts on children, including decreased school
absences, improved school performance, and reduced asthma

70,71,72,73,74

morbidity. In addition to creating safer and healthier

learning environments, improving school HVAC systems by
utilizing heat pump technology can also save energy and costs,

and reduce emissions.™™

HVAC system
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Teacher and a classroom of students

Schools are not staffed in proportion to

students’ health needs

The presence of caring adults is the most effective safeguard
for children’s health and development. As students contend
with elevated stress and anxiety related to climate change,
the support of counselors and social workers, nurses, and
psychologists becomes ever-more critical. Without support
for their basic health and wellbeing, students are denied the

opportunity to learn.

Beyond their direct support for students, school-based health
professionals also support teachers to recognize and respond
when students express trauma and distress in the classroom.
Yet, California chronically under-funds school health and
support staff positions, and many schools are unable to fill all
the positions that are allotted. Amidst a continuing teacher
shortage across the state,” counselors, at times, are pressed
into service teaching classes, further reducing the availability
of specialized mental health support for students throughout

the school.”

As the climate crisis intensifies, schools will need enhanced
support staffing and especially more staff who are trained in

trauma-informed care, with the capacity to provide mental

health and trauma therapy.” In California, it's recommended
that each school counselor should support no more than 250
students, but the actual ratio is approximately one school
counselor per 600 students.” The recommended caseload

for school social workers also is 250 to 1, but the actual

ratio is more than 7,000 to 1.* For school psychologists, the
recommended staffing ratio is one adult per 500 students,” but
California schools currently provide only one psychologist per
1,041 students.”

Commendably, California deployed a portion of its 2021
budget surplus to help schools hire more counselors; but, that
one-time boost is not enough investment to close persistent,
pervasive gaps across all categories of student-support staffing

in our schools.”

Only 4% of California students
attend schools where the

counselor-to-student
caseload is under the
recommended 250 to 1 ratio.”
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Hand-painted sign that reads “Save our planet.”

Schools are not focused on preparing students

for their climate future

California is a national leader in promoting outdoor learning
and environmental education for children and youth, with
far-sighted commitments expressed in the Blueprint for
Environmental Literacy that was produced by the California
Department of Education (CDE) in 2015 and through the
activities of the California Environmental Literacy Initiative, a
statewide coalition that was launched in 2016 and includes
community-based organizations as well as schools, school

districts, and county offices.”

Nonetheless, students report that they rarely learn about
climate change specifically, and their opportunities to

discuss environmental issues occur mainly in after-school

or co-curricular club settings or in Advanced Placement

(AP) Environmental Science courses in which relatively few
students are enrolled.” As of 2020 only 29% of teachers
reported that they had incorporated environmental principles
and concepts into instruction.” On those occasions when

the science of climate change is taught, students” inquiry

rarely explores connections to broader social and health problems
that are most likely to spark meaning for them and inspire their

participation in exploring solutions.”

Akey limiting factor here is teachers’ own understanding and
preparation to address climate topics — and this is true for science
teachers, in their own ways, as it is for other teachers. While many
school districts now offer professional development in regard to
environmental literacy, and some require it, few districts are yet

providing training on climate literacy specifically.

Climate change is a complex, emotionally resonant topic that must
be explored using lesson designs and materials that are sensitive
and age-appropriate. The Climate Change and Environmental
Justice Program, created by AB 130 of 2021, is designed to generate
freely-available materials for teacher professional development and

instruction; however, the program is just getting started.
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Envisioning Climate-Resilient
And Sustainable Schools

In Part 3, we present a transformative vision for California schools that serve as adaptive resources for their communities - defending
students’ health, wellness, and educational continuity, promoting equity and opportunity, and inspiring resilience. Our vision
is sweeping and bold, but it is grounded in appreciation for work that youth and community leaders, educators, and the state

91,92

government are already beginning to do.

We recognize that such a vision will only be realized through years of sustained initiative and investment. Accordingly, in Part 4 of the
report we call for a master plan process to orchestrate and guide statewide effort in the coming decade. In this section, however, we
keep our focus on the schools themselves. We name specific, top-priority solutions, and we urge decision-makers at all levels to use

these recommendations as tools to build a movement for climate-resilient schools.

Following the lead of climate-adaptive schools, districts, and county offices, we divide this part into three sections aligned with three

93,94,95

essential dimensions of the school: the campus, the community, and the curriculum.

Campus: How we can create climate-resilient,
sustainable school facilities

Each school facilities project - be it new construction, S IS COUO st bumblgesto ety
retrofitting and repair, or replacement - is an opportunity

to accomplish two essential goals: protect students and
teachers from climate-related health hazards and disruptions;
and move the school closer to Califronia’s target of net-zero

emissions. Accomplishing these goals at every school in

California will require well-planned and coordinated actions

Teacher teaching environmental education

to comprehensively modernize our school infrastructure,

particularly across eight critical domains: “It’s never been clearer that schools are the cornerstones of
our communities and will find a way to build resilience, even

. L . in the face of a crisis. When COVID-19 exposed the fragility of
Adopt sustainable practices in construction public education, our schools adapted. We can, and should,

Planning for all new construction, renovation, and retrofitting harness that same spirit of resilience to fight the climate crisis.”

of school bUIldmgS should be gUIded by SUStalnablllty - DEBRA DUARDO, LOS ANGELES COUNTY

criteria like those offered by Advanced Energy Design Guides, SUPERINTENDENT OF SCHOOLS & PEDRO
MARTINEZ, CEO, CHICAGO PUBLIC SCHOOLS

)

Leadership in Energy and Environmental Design (LEED),
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“My ideal sustainable school would focus on changing the
infrastructure of the school to implement more resource
efficient appliances like solar panels, water conserving
toilets, passive solar designs, more green areas, and invest
more into climate education. Having a safe space for

climate change discussions and education in classrooms
can make students more inspired to be active.”

- ALYSSA GOLDFIELD, STUDENT, ALAMEDA HIGH SCHOOL

the Collaborative for High Performance Schools (CHPS),

and Emerging Technologies Coordinating Council, which
include building with non-toxic materials that are recycled

or produced in a way that conserves raw materials. These
measures can reduce cost while streamlining water and energy
consumption and creating healthier conditions for learning.

To support our world-class climate goals, however, California
would need to regard national sustainability criteria as

minimum desired baselines, not ultimate standards.

The Division of the State Architect (DSA) has proposed changes
to the building codes for public schools through an initiative
known as CALGreen Code Development, but the proposed
changes would apply only to new construction and additions.
To ensure that all schools are climate resilient and sustainable,
the state must develop comprehensive criteria that are
applicable to all types of projects - construction, renovation,

retrofit, and replacement - across settings and contexts.

Electrify building energy systems

All indoor infrastructure - including HVAC systems, water
heaters, and cooking equipment - should be electrified,
ending schools’ dependence on fossil gas-powered machines
that emit greenhouse gasses and introduce health and safety

hazards.

The Clean Energy Jobs Act (Proposition 39) K-12 Program
helped provide momentum for California on improving energy
use in schools. By implementing a change in the corporate

tax code, Prop 39 generated $1.7 billion over 5 years to help
schools plan and install energy efficiency upgrades and clean
energy generation measures. Allowable upgrades included
switching to LED lighting, replacing inefficient air-conditioning

and heating units, and installing solar panels.

Arelevant - and promising - initiative by the Division of the
State Architect, in partnership with New Buildings Institute,

is enabling school districts to develop plans to reach zero

net energy and zero carbon across their portfolios. Districts
participating in the Getting to Zero Over Time cohort are
receiving one-on-one assistance as well as peer-to-peer
opportunities to share lessons and strategies. Just 30 districts
are currently participating, however, and scaling this high-
touch, customized support throughout the state will require

major new investments and capacity-building efforts.

Install solar power and battery storage

Schools can also decrease their carbon emissions and achieve
energy independence - a key factor in climate resilience -
by installing solar power paired with battery storage (solar
+storage). When extreme wind, heat, or other dangerous
conditions force utilities to shut down the power grid,

local solar + storage can ensure that schools stay open and
contribute to community emergency preparedness. School
districts in most parts of California can readily contract with
local providers to install solar + storage, and the payback
period - the time it takes for cost savings to cover the cost of

installation - could be as short as seven years.”

Moreover, the federal Inflation Reduction Act of 2022 provides
incentives for schools to invest in solar + storage, including
direct subsidy payments covering 30% of installation costs.
Schools can qualify for additional 10% subsidies - up to 50% in
total - if they use parts made in the US and if they are located
in so-called “energy communities.” (As of this writing, criteria
defining such communities are still in development, but likely
much of California, including most inland counties and the
north coast, will qualify.)” Solar + storage could shrink the $1.5
billion California schools currently pay for electricity each year.
Converting all schools to solar + storage could cut their total

carbon emissions by 60% or more.”

Upgrade HVAC systems

Schools should install or upgrade and regularly maintain HVAC
systems that reliably improve indoor air quality (IAQ) and
support thermal comfort. Approved supplemental, portable

air cleaners should also be deployed as schools transition
20



With HVAC upgrades, schools can realize
cost savings through energy efficiency
improvements; reduce student asthma
rates, emergency department visits,

hospitalizations, and long-term health
impacts; decrease student absences and
reduce school closures during smoke
events; and contribute to improving

99,100,101,102,103

student performance.

to reliable HVAC systems and/or when outdoor air quality

is especially hazardous; for example, as a result of wildfire
smoke. On a typical day under today’s climate conditions,
some schools-those very near the coast, for example-may be
able to maintain IAQ and thermal comfort without mechanical
HVAC systems, but our goal must be to equip all schools to
adapt as conditions change and extreme events become more

common.

Because no state agency is charged to maintain an inventory
of school facilities and systems, however, we can only
estimate the number and scope of HVAC upgrades that will be
needed to achieve these potent results. Based on stakeholder
input from the field, we estimate that between 15 and 20%

of California’s TK-12 public schools - about 2,000 school
buildings - have no functioning mechanical HVAC systems at
all, and as many as another 10% of schools need major repair

or replacement for their systems to function adequately.

As with solar installation, the federal Inflation Reduction Act
provides incentives and subsidies that could make HVAC
upgrades more affordable for schools. The state also is
offering funds for this purpose under the California Schools
Healthy Air, Plumbing, and Efficiency Program (CalSHAPE),
which was established by AB 841 of 2020 and is administered
by the California Energy Commission (CEC). The program
enables schools to upgrade HVAC systems and plumbing
systems. Through this effort, more than $600 million may be
available to school districts through 2023. In the first round
of applications for the CalSHAPE Ventilation Program, which

closed in January 2022, 84 applicants received awards totaling

about $51 million. However, this program does not provide
funds for schools that need to install entirely new HVAC

systems.

A recent bottom-line analysis by the Center for Climate
Integrity concluded that more than $40 billion will be needed
toinstall or upgrade HVAC systems and sustain healthy IAQ
in all of California’s TK-12 public schools. Moreover, once
energy-efficient, modern HVAC systems are up and running
in all schools, California school districts will need to spend
an additional $220 million each year to operate, adjust and
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maintain them.™ These are large figures, but they reflect the
fundamental importance of HVAC systems in sustaining safe
environmental conditions and ensuring students’ opportunity

to learn.

Create green schoolyards

Atypical California school campus is largely covered by asphalt
and little shaded by tree canopy. As a result, schoolyards
absorb an extraordinary amount of heat. Reducing the
amount of concrete and blacktop surfaces on school
campuses, instead covering them with shade trees and native
plants, can reduce this urban “heat island” effect, while also
enhancing carbon sequestration and improving soil health

and water retention.'”

Most importantly, a green schoolyard
benefits students’ health and education by supporting mental
and cardiovascular health, social connectedness, and learning
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outcomes.

Initial costs to develop a green schoolyard average
$340,000 more than a traditional asphalt-covered yard, but
a school could recover its investment through improved
student attendance and achievement, teacher retention,
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and reduced energy costs.

California has posted plans to rapidly scale the growth of green
schoolyards. In August 2022, the Departments of Forestry and
Fire Protection (CAL FIRE) and Education (CDE) announced

an initial $1.5 million investment in the California Schoolyard
Forest System, a statewide effort to increase tree cover on
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public school grounds. ™ Their goal is, by 2030, to plant trees
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Electric charging station

that, when mature, will cover at least 30 percent of each

school property, shading areas used most often by students
during the school day. Priority is being given to districts and
schools in under-served communities with the highest poverty
levels, hottest climates, and least tree cover. In September
2022, Governor Newsom announced an historic allocation

of $150 million over two years, to be made available to local
governments, school districts, and nonprofits to plant trees,
erect shade structures, and create gardens and other green
spaces on school campuses using native or drought-tolerant

vegetation.

As inspired as these investments are, they come only to
around $15,000 per school, and of course not every school will
be reachable within two years. To fulfill their purpose, these
bold initiatives will need to be enriched and sustained over

time.

Electrify bus fleets

California’s school bus fleet is estimated at 23,650 buses, of
which only 7.2% is currently committed to electrification.™
Diesel buses are still the default technology. Diesel creates
toxic exhaust that is linked to serious health risks, including
respiratory illnesses and cancer,” and of course runs counter
to the State’s emission-reduction goal. Transitioning from

diesel-powered to electric buses is therefore a critical piece

of a comprehensive decarbonization strategy, one that carries
significant health benefits and can also yield long-term cost

reductions.

Electrifying a single bus can yield $7,600 per year in fuel
cost savings and $4,400 per year in reduced maintenance
costs, saving approximately $192,000 over the average 16-

year lifespan of the bus.™

The recent commitment of $1.5 billion toward electric buses
and charging stations will move California in the right direction,
allowing electrification of some 3,000 buses, a substantial step
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forward. Nonetheless, further and greater investment will be
required to replace the remaining 72% of buses on the road
from internal combustion to electric engines. California should
move aggressively to take advantage of substantial new federal
climate mitigation funds within the Bipartisan Infrastructure
Law and the Inflation Reduction Act to rapidly electrify the

school bus fleet.

Grow regenerative food systems

Campus food systems should focus on fresh, locally-
produced foods, with priority given to plant-based meals.
The collective purchasing power of public school districts
can provide critical market leverage for smaller local growers

who adopt regenerative and climate-smart practices that
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Sustainable farming

minimize energy-intensive transportation and processing
and boost local economic resilience.” Centering plant-based
foods offers additional benefits for children’s health and

the environment."* California recently made vital first steps,
such as investing $60 million in an incubator program and
developing a master plan to accelerate and scale farm-to-
school programs; still needed, however, are reliable estimates

117

of the total investment needed to take these efforts to scale.

Install water-efficient systems

Decreasing school campuses’ environmental footprint -
especially in a state subject to droughts - also requires
installing water-efficient systems. Schools’ highest water use
happens in its restrooms, landscaping, and HVAC systems,
each of which have the opportunity for implementing water-
efficient systems. Installing water-efficient plumbing systems
and appliances alone can help reduce energy use by 15%.
Schools can also explore greywater systems and stormwater

capture to reduce overall water usage.

The state is supporting upgraded plumbing fixtures and
water supply systems in schools through the CalSHAPE,
administered by the California Energy Commission (CEC).
In the first round of funding for this program, which closed
in December 2021, CEC awarded nearly $10 million to 43

applicants. Additionally, AB 1343 of 2017 encourages schools
to reduce their water use by authorizing school districts to
enter into Go Low Flow Water Conservation partnerships
with their public water utility, allowing those utilities to
provide cost-rebates to schools that implement water-saving

measures.

“California schools serve
approximately one billion
meals a year to over six
million students, who on

average receive more than a third of their calories

at school. Improving the quality of these meals

can yield enormous benéefits both for students’
health and for local regenerative food systems
that support climate and sustainability goals.”

- ALEXA NORSTAD, CENTER FOR ECOLITERACY
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Students learning about solar energy

Community: How we can develop a culture of
resilience in and around schools

On a climate-resilient campus, not only teachers and

students, but also families and neighbors can find shelter

and respite. Moreover, climate-adaptive improvements in
school infrastructure and grounds could provide models for
the development and renewal of other community sites. In
the 2021-22 state budget, $100 million was made available to
set up Community Resilience Centers across the state; but,
while schools are eligible to receive those funds, bureaucratic
barriers make it difficult for schools to apply successfully, and
few have done so. To activate schools as resilience centers, the
state will need to carve out funding specifically for schools and
provide technical assistance to ensure that schools can safely

and effectively open their facilities to the broader community.

As much as a school campus is a landmark and a material
resource, a neighborhood school is also a place where the
social fabric and feeling of a community is made. Amid the
uncertainty of climate change, schools must be places of
social-emotional support as well as physical shelter for their
students, staff, and communities.

Staff schools with students’ mental health in mind

If our schools are going to respond to and redress the

generational crisis of mental health that is facing California’s
youth, then the schools must be fully staffed by health
professionals including counselors, social workers,
psychologists, and nurses that themselves are climate-literate.
Student wellness centers should be established on every
school campus to provide routine mental health screenings
and broad-based support programs, and to respond when

individual students are in need.

Respond directly to students’ climate anxiety

The COVID-19 pandemic removed any doubt that prolonged
anxiety is a type of trauma, and it helped accelerate the broad
inclusion of trauma-informed practices - already familiar to
schools and communities recovering from wildfire or other
disasters — throughout the fields of public health, social
service, and education. Schools can continue on this beneficial
learning curve by integrating climate resilience as a goal of

trauma-informed mental health support.”

With the 2021 launch of the Children and Youth Behavioral
Health Initiative, California has already made a historic
$4.4 billion investment in youth mental health. Ensuring

new counselors and psychologists are trained in climate ,,



Children playing outdoors in the soil

change and mental health provides an opportunity to
ensure climate resilience is at the center of students’

learning and growth.

Connect students with climate allies in the community
Climate anxiety in children and youth is exacerbated by their
sense that responsible adults and institutions are failing to act

on an imminent threat."”

About half of young people in a 2021
survey reported feeling ignored or dismissed when discussing

climate change.”

Engaging with adult allies to work toward change in their
communities can serve as a powerful antidote to students’

climate anxiety.

Participating in environmental and civic stewardship projects
and organizing around issues that affect their lives contributes
to students’ sense of wellbeing and efficacy, especially as

a salve for eco-anxiety and other disruptive emotions.”**
California’s 2021 State Seal of Civic Engagement guidelines
provide a framework for recognizing the productive roles

that students can take in their communities. One example is
Y-PLAN, an initiative of UC Berkeley that fosters relationships
between civic leaders and young people and has effectively
engaged students and their teachers in planning for resiliency
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in their own schools and cities.”™ Regional youth leadership
programs such as San Mateo County’s Youth Climate
Ambassadors Leadership Program also can provide an arena
for youth to gain a sense of belonging and purpose as they

work toward climate solutions.””

“Schools played a critical part in bringing the Paradisians together and provided a sense of
community even beyond families who had kids attending schools. Following the fire, the damage,
closure, and disruption of the schools’ community activities created an additional layer of loss
for everyone in the community beyond the students and the staff. Therefore, reopening the

schools in Paradise became a priority not only for restoring the educational services but also for

encouraging residents and businesses to return and for restoring the sense of community.

- HAMIDEH ET. AL. 2021

5119
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Curriculum: How we can prepare climate-literate
leaders for tomorrow’s California

Each generation must prepare the next ones to live in a world
they cannot fully imagine; but, the challenge we face today is
extreme. Sooner or later, we know climate change will change
everything, including where and how future generations will
be able to live and develop their livelihoods. Many of the
understandings, skills, and technologies they will rely on

are unknown, or just emerging. To continue to adapt and
innovate, and ultimately to thrive, our children will need to

be climate-literate. This means that study of the environment
must become central to their educational experience and

career preparation.

Drive implementation of environmental education

By incorporating thoughtful climate-oriented discussion

into lessons across the curriculum, schools can better
prepare students for post-secondary study in fields related

to sustainability and for careers in the emerging green
economy.”’ Instruction that is oriented around problem-
based, solutions-focused experiential learning can ensure
that students gain multiple opportunities to develop relevant

“ Linking the curriculum to

knowledge, values, and skills.
ongoing campus improvements — such as energy generation,
air quality monitoring, green schoolyards, and regenerative
food systems — can transform schools into real-time, hands-on

laboratories for climate learning.

California was an innovator in environmental education
and has sustained its effort for nearly two decades;
however, with only 29% of current teachers reporting that
environmental concepts are explored in their lessons,

the state must renew and re-focus its commitment to
ensure that all students are engaged in cultivating climate
literacy.”™

In 2003, the Calfiornia legislature directed CDE to establish

a curriculum framework and model teaching units to

Pile of books

advance standards-based environmental literacy in TK-

12 education. The resulting Education and Environment
Initiative (EEI) curriculum was approved by the State Board

of Education in 2010, and California committed $10 million

to supportimplementation. In 2017, the California Regional
Environmental Education Community Network (CREEC) was
strengthened and revamped with SB 424 to support statewide
efforts.

More recently, SB 720 of 2018 updated California’s Education
Code to integrate topics related to climate change and
environmental justice, and AB 130 of 2021 provided $6 million
over two years to create model lessons and instructional
materials on climate literacy and environmental justice. The
goal of this program is for every student at every grade level to
have a minimum once-a-year, in-depth experience addressing
climate-related environmental issues that impact their own

communities and the world.

26



The project got underway in Spring 2022, driven by a coalition of
community-based organizations and curriculum development
experts working together to design, write, and field-test
materials. By Summer 2024, these curriculum units are meant

to be released as free, open education resources available to
teachers throughout the state. To fulfill its goal, this program will
need to be sustained, expanded, and scaffolded with ongoing
investments to keep the curriculum updated, and to ensure that

the rollout and training for teachers is equitable and inclusive.

Expand climate-related Career Technical Education

(CTE) pathways

Abroad TK-12 environmental literacy curriculum should open
portals to more specific and equitable opportunities for middle

and high school students to pursue higher education and career

preparation for the green economy. Through the coming decade,

for example, the number of jobs associated with wind turbine
technologies is expected to grow much faster than the overall
economy.” In addition to the energy sector, pathways and
industries of special concern include transportation, agricultural
technology, natural resource management,

and manufacturing.™

California has made significant investments in Career Technical
Education (CTE). The 2022-23 state budget includes $700
million to create the Golden State Pathways Program, aiming to
boost enrollment in high school college-and-career academies
that fulfill the requirements for admission to California public
colleges and universities, including dual-enrollment programs
where students can earn college credits while still in high
school. Science, technology, engineering, and mathematics
(STEM)-based study linked to climate resilience is a recognized
domain within the Golden State Pathways Program, along

with education, health care, and computer science. To align
with other California TK-12 curriculum frameworks, however,
the State’s model curriculum standards for these and all CTE
programs should be updated to incorporate key environmental
principles and to prioritize skills and mindsets that drive

accomplishment in climate-adaptive industries.

Enhance teacher education and professional development
School districts will need support to build their capacity and

guidance to provide adequate staffing and resources for
teachers to plan and develop effective environmental and
climate literacy programs. Teachers can work from available
“solutionary” frameworks that engage students in analyzing
environmental problems, recognizing their causes, and
considering how solutions may affect different community
members." Place-based regional networks including school
districts and community-based partners may be an important
strategy to support thoughtful implementation of these
frameworks, as members of the CREEC Network are beginning

to demonstrate.

Other existing state initiatives also will need to be sustained
and brought to scale, including the Environmental and
Climate Change Literacy Projects, which support teacher
education through UC and CSU Schools of Education;
environmental education certification programs through the
California Community Colleges system and the Association for
Environmental Outdoor Education; and the Climate Change
and Environmental Justice Program, which supports creation
of new instructional materials for climate and environmental

literacy.

“Given the uncertain and tumultuous
nature of our current times, it is of the
utmost importance that high school
students graduate with an actionable
college and career plan, and be able to
use an environmental lens that allows
them to see a direction more clearly

and how they must function within the
workforce.”

- DORON MARKUS, CAREER AND STEM
SUCCESS COORDINATOR, SAN MATEO
COUNTY OFFICE OF EDUCATION
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Launching A California Master
Plan For Climate-Resilient And
Sustainable Schools

Inspired by the State’s clarion call for carbon neutrality by 2045, communities throughout California are making significant investments
in climate adaptation and mitigation. So far, however, most school districts have been left to do climate planning on their own. State
policies that require or incentivize cities and counties to reduce greenhouse gas emissions do not consistently engage public school
districts. This is contrary to the State’s own action plan for extreme heat, which recognizes the importance of climate-smart planning
for schools, and despite a plea from the Legislative Analyst’s Office for state agencies “to collaborate and develop statewide guidance
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for ways school facilities could be modified to be more resilient to climate change.

School districts are neither being compelled nor supported to act on a date-certain timeline to eliminate fossil fuel-dependent

systems and equipment from their campuses.

Schools are beginning to gain state government support through initiatives such as the Getting to Zero Over Time cohort described in
Part 3. But if California is serious about becoming carbon neutral by 2045, then these and other solution-paths must be rapidly opened.
Few of California’s nearly 1,000 school districts have the staff capacity to manage climate adaptations without the sort of concerted,

expert assistance that the 30-member Getting to Zero cohort is drawing upon.

Regarding investment, California has enjoyed surpluses in the last two budget years, and - to the credit of state leaders — appreciable
one-time funding has been directed toward school construction and modernization projects. The 2022-23 state budget included $4.2
billion over three years to support new construction and modernization projects through the School Facility Program, as well as $1.2

billion over two years to construct and retrofit existing facilities for preschool, transitional kindergarten, and full-day kindergarten.

However, the funding all schools will need to modernize their facilities and ensure resiliency across the state far outstrip these one-
time funds. In fact, considering the scale and urgency of the climate crisis, relatively little state funding is targeted specifically to help
schools develop climate resilience and move toward zero emissions of greenhouse gasses. Recent studies estimate the current capital
needs of California’s TK-12 public school facilities to be about $15 billion per year.”*"* This level of investment (which should leverage
local, state, and federal funds) over a decade, to the tune of $150 billion, will catch up on accumulated deferred maintenance, include
needed educational enhancements, and cover much of the “green retrofitting” needed to achieve carbon neutrality and climate

resilience.

“State leadership must articulate a vision for how we ensure every school performs its most
critical function — to provide safe and inspirational spaces for children to learn without disruption
and better support and prepare them for a world shaped by climate change.”

-DR. MARY ANN DEWAN, SANTA CLARA COUNTY SUPERINTENDENT OF SCHOOLS
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We urge the governor, legislature, and state agencies to take three vital actions:

1. Develop a Master Plan for Climate-Resilient and Sustainable Schools.

2. Launch a concerted, decade-long campaign to marshal school facility and infrastructure funds and ensure that all counties and

districts are equitably resourced to build climate resilience.

3. Ensure that all school funding is aligned with California’s climate and health goals, whether that funding is from state

appropriations or other sources and whether it is for infrastructure or other needs.

The first action - creating a Master Plan for Climate-Resilient and Sustainable Schools - is key to fulfilling the others. A plan is not a

panacea; but by making the effort to plan, we will give ourselves the best chance to harness the learning and marshall the resources

that we need to achieve our goals. We will need to craft many new tools, but a Master Plan is one wheel we need not re-invent. Instead,

the planning process can mirror recent examples touching on other state priorities, such as the recent master plans for early learning

and child care, higher education, and the expansion of farm-to-school food programs.

What should be in the plan

Clear priorities, benchmarks, and milestones

The Master Plan should present a comprehensive

statewide framework incorporating and expounding on the
recommendations expressed in this report. The Master Plan
should establish as priorities actions to build climate-resilient,
sustainable school facilities (campus), to develop cultures

of resilience in and around the schools (community), and

to prepare climate-literate leaders for tomorrow’s California

(curriculum).

Within each priority, the Master Plan should express a
manageable set of impact benchmarks and developmental
milestones, supported by protocols that will enable decision-
makers and stakeholders to track progress in each school
district and county, and in aggregate across the state.

These data should be collected and monitored under the
sponsorship of one or more state agencies, which could then
recognize and celebrate progress, lifting up examples of local

and regional innovation.

The road to carbon neutrality in schools will involve new
construction, major modernization, retrofits, and system

replacements, as illustrated in Figure 2.

“Good data on school infrastructure is not collected
systematically in California. Making sure all schools
are healthy, equitable learning environments requires
better understanding the gaps that need to be filled.

We need good information to guide our investments.”

- JEFF VINCENT, CENTER FOR CITIES + SCHOOLS,
UNIVERSITY OF CALIFORNIA, BERKELEY

Budget projections and guidance for ongoing state investment
The Master Plan should include a comprehensive, multi-year
budget framework, reflecting both current state appropriations
and a prospectus that agencies can use to forecast, design, and
manage their spending. To ensure that schools no longer miss out
on funding opportunities for which they are eligible - including
both state and federal infrastructure programs - the Master Plan
should clarify and streamline eligibility guidelines and application

processes.

Recommended language to align state and local investments
with the priorities
An assessment of past and present State climate investments

should inform design standards for future measures. This element
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Figure 2: Getting to Zero in Schools: A Decarbonization Roadmap Guide for School System Decision-Makers
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of the Master Plan will provide a resource to the Governor’s

office and the legislature, intended to help these leaders steer
education infrastructure spending into fuller alignment with

the State’s climate goals and initiatives.

Promising opportunities for alignment and leverage include
the California Clean Energy Jobs Act (Proposition 39 of 2012),
which supported schools to make energy efficiency upgrades
and to plan clean energy generation projects in school
facilities, and the California Schools Healthy Air, Plumbing,
and Efficiency Program (CalSHAPE, authorized by AB 841 of
2020), which currently supports schools to upgrade their HVAC

systems.

Itis equally important that local investments and initiatives

align with state-level climate goals, so the Master Plan should
alsoinclude guidance and sample language that can be used
by county and school district leaders to develop local funding

measures.

Q New Construction
O Major Modernization
Q Retrofits

O System Replacement

Capacity and coordination across state agencies

A dedicated team of climate resiliency and sustainability
coordinators should be distributed across key state agencies to
ensure that each agency is provided with the necessary capacity
to doits part in enacting the Master Plan and that the state as a
whole provides consistent, robust communication and support
for local education leaders. Participating agencies could include
the Energy Commission, the Governor’s Office of Planning and
Research, the Department of Education, the State Board of
Education, the State Allocation Board, the Natural Resources
Agency, the Department of General Services, the Division of the

State Architect, and the Air Resources Board.

Capacity and coordination in County Offices of Education
and local school districts

To fulfill the vision for climate-resilient schools, we must rally
a generational cohort of professionals who are prepared

to master emergent domains of knowledge and practice.

The Master Plan should anticipate a pipeline of training and
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capacity-building for sustainability managers and technical
trade workers, school mental health providers, and climate

literacy educators.

The Master Plan should suggest staffing models, position
descriptions, and other specifications to help county offices
and school districts add, organize, and support the staff they
will need to make and manage effective climate resilience and
sustainability plans. Some county offices have already begun
to roll out robust environmental literacy and sustainability
initiatives, and their plans and reflections can be offered as
resources to help scale similar, locally-adapted efforts across

137,138

the state.

The Master Plan should recommend training programs,

network structures, and other opportunities to boost capacity

in county offices and local school districts and raise awareness

of the priorities, benchmarks and milestones, and funding

opportunities.

Differentiated technical assistance for County Offices of
Education and local school districts

To achieve meaningful impact benchmarks of climate-
resiliency and sustainability, school districts will need to
conduct needs assessments, asset mapping exercises, and
energy audits, among other self-evaluations, and they will
need to develop technically sound decarbonization and
resilience plans. County offices already provide technical
assistance to districts on a broad range of issues, and they will
likely need the partnership of state agencies and community-
based organizations to extend their range in these new ways.
The Master Plan should anticipate a cohort of advisors and
providers including engineers, energy auditors, designers,
developers, and managers who can help schools liaise with

contractors.

The DSA already advises local decision-makers and ensures
compliance with the CALGreen building standards for schools.
And of course, the CDE assists schools with facilities and
transportation planning, promotes sustainability through the
Green Ribbon Schools recognition program, and provides
schools disaster and emergency management assistance.

The Master Plan should incorporate these and other existing

Solar panels on rooftop

supports, and recommend ways to align and expand them
within the sustainability plans developed by city, county, and
state agencies and, where applicable, in collaboration with
non-governmental entities developing useful resources and

tools in this arena.

Equity criteria identifying climate-vulnerable communities
for priority investment

The Master Plan should identify and utilize criteria that
equitably identifies needs and risks, such as the California
Healthy Places Index developed by the Public Health Alliance
of Southern California, the Climate Change and Health
Vulnerability Indicator developed by the California Department
of Public Health (CDPH), CalEnviroScreen developed by the
Office of Environmental Health Hazard Assessment, or similar

tools.

These tools allow geographic cross-referencing between
areas where climate-related hazards such as heat indices
and air pollution are elevated, and where there are schools
serving concentrated populations of students who may be
especially vulnerable to stresses and disruptions, including
socioeconomically disadvantaged students, students of color,
English Language Learners, and students with disabilities.
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How we can drive the plan into action

Now is the moment to raise up a scaffold that will support
the necessary transformation of our schools. A Master Plan
process is the start of a generational, statewide effort that will

continue through 2045 - and on toward the next horizon.

Because the Master Plan will guide coordination and
investment across the state, it is critical that the process has
the full support of the governor, legislature, and relevant state
agencies. While the process could be run by one state agency,
such as the California Energy Commission, it will require
funding to enable the necessary research, cross-agency
collaboration, and stakeholder engagement. See Appendix 4

for a list of suggested participants and relevant groups.

To make that start, we propose the two-year launch period

thatis summarized in Table 3 below.

Students writing observations about nature

Table 3: Overview of a California Master Planning Process and Investment Timeline for Climate-Resilient, Sustainable Schools.

Year 1

Launch Master Plan either through prioritization of already

budgeted dollars or through legislative action « Release final Master Plan report in Year 2
Release preliminary Master Plan report to inform Governor’s

next budget proposal

Master Plan

Budget action to:
Budget action to:
Investment Ensure County Offices of Education have capacity to support -

in technical climate-ready school operations and education + Continue support for technical assistance

infrastructure to Engage districts and schools within regional climate to support district implementation toward

support local school resilience and sustainability networks decarbonization and climate resilience in

district efforts Launch grant programs for districts to develop and enact school buildings and grounds
decarbonization and climate-resilience plans

Budget action to invest in climate-resilient
schools based on recommendations from the
Master Plan

Policy action to align with recommendations

. Budget action to enhance previous state budget allocations
Next generation for school HVAC upgrades and electrification
statewide programs i
- invest:ner%ts Snd slcltw‘oolyatr.d grteenAmg ot tunities ¢ from the Master Plan
eglg(ja VEACHONTO {%’d‘ve Sﬁ < I/O frs oppor U';' |e§ o California voters consider next school
R R e infrastructure bond, which is aligned with goals

from the master planning process

32



CA districts make 40% Emissions

HVAC decisions Reduction

100% Carbon
Neutral Reduction

80% Emissions

2023 2030

2045 2050

30-year lifespan of HVAC units extends beyond state’s current carbon-neutral targets

Capital-intensive school infrastructure projects, such as new
school construction, modernizations of older buildings,

full campus renovations, and even more narrowly-targeted
maintenance projects such as replacements of school HVAC
systems can have lifespans of 30 years or more. As a result,
Local bond measures will be necessary but not sufficient to
meet districts’ needs. California will have to drive investment
in implementing the Master Plan, especially on behalf of
school districts serving lower-wealth communities and those
with lower property tax bases. State appropriations across the
next three budget cycles can be highly leveraged in the event
of a successful statewide school bond measure, which is likely
to be proposed in an upcoming legislative session. The impact
of those early investments will then ripple through succeeding

decades.

Current state and federal funding opportunities are priming
the system to make efficient use of future investments,

but these programs could also be better aligned and more
vigorously marketed to ensure that the greatest number of

eligible schools can take advantage. These programs include:

« California Climate Investments funds under the California Air
Resources Board’s Cap-and-Trade program

« Federal ESSER Il Funds and CalSHAPE Program for
upgrading and repairing school HVAC systems

+ Federal and state funds to electrify school bus fleets under
the Bipartisan Infrastructure Law the Hybrid & Zero-

Emission Truck & Bus Voucher Incentive Project

how school districts decide to handle such projects in the

2020s will determine what part the schools will play in meeting

the State’s climate goals in the run-up to 2045. Figure 3

illustrates how fossil-gas powered HVAC installed today will

pollute beyond state’s goals for carbon neutrality.

« State grants for partnerships between county mental health
agencies and local education agencies to deliver school
based mental health services under the Mental Health
Student Services Act

« Funds to augment community climate resilience through
the Strategic Growth Council

« Incentives for solar, battery storage, and electric heat pump

HVAC systems in the Inflation Reduction Act

As they come online, new state funding programs supporting
climate-resilient and sustainable schools will need to be
designed to provide flexibility and ensure equity, recognizing
the wide variability among school districts in regard to costs,
capacity and resources, and to the current condition of their

buildings and campuses.

If school districts make decisions
from a position of resource scarcity,
in a mindset of expediency, then we

will have missed a mission-critical
opportunity to activate our schools
in response to climate change.
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Conclusion

As Californians, we are heirs to vast resources and a tradition
of innovation that includes, in our own time, bold enterprises
and far-sighted public initiatives that aim to alleviate climate
change. Even as this report was being written, for example, the
State laid down new rules banning the sale of gas-fired home
furnaces and water heaters after 2029 and requiring, by 2035,
that all new passenger cars and light trucks must be electric or

other emissions-free models.

We must be no less audacious about remaking our
elementary and secondary schools than we are in
regulating the appliances in our homes and the vehicles on

our roads.

A Transformative Investment in Climate-Resilient Schools
is Needed

California school districts spent about $7 billion per year in
recent years on capital expenditures for new construction
and facility modernizations and upgrades, deploying a
combination of local and state funding.“** Yet, it is clear that
many schools need more significant upgrades to be climate

resilient.

To face the climate future forthrightly and ensure that all
school facilities and campuses will be safe, healthful, and
carbon neutral by 2045, California - meaning the state and
local communities together - will need to double annual
investment over the next decade: to about $15 billion per
year, $150 billion in total.*>*** This level of investment will be
transformative for schools and communities across California
by taking care of long-standing deferred maintenance, provide
needed educational enhancements to schools, and fund the
“oreen retrofitting” needed to achieve carbon neutrality and

climate resilience.

Climate change threatens our children’s health and their
opportunities to learn undisrupted and achieve their
undiminished potential. These threats, which we cataloged in
the first parts of this report, are more than foreseeable: they
are present today, already affecting students and schools. It’s
essential that schools protect their students from harm - and
they can do more than that. By streamlining their operations
and making climate resilience a central part of their 21st-
century mission, schools can play a vital role in our overall

climate solution.
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Desks in an empty classroom

This situation demands that we redouble our commitment
to public education - even as we reimagine how our schools
are built, how they operate, and how they prepare our youth
to engage the future. No matter how much money we are
prepared to spend, we cannot secure our children’s future by

educating them in yesterday’s schools.

Every education dollar we commit today or pledge
tomorrow must be considered as an investment in

sustainable transformation.

As demonstrated in the middle sections of this report,
investments in climate resilience and sustainability can return
savings for school districts - through lower energy costs and
improved attendance, for example - as well as improvements
in health and education outcomes for students. And, like
producing electric vehicles, installing household solar systems,
and other burgeoning climate-adaptive enterprises, the effort

to make our schools climate-resilient and sustainable will put

Californians to work in green, growing, future-facing sectors of

the economy.

Investment in Climate-Resilient Schools Will Create

Good Jobs

Strategic investment in climate-resilient schools will also yield
major economic benefits for all Californians. A transformative
investment for climate resiliency in California’s school facility

infrastructure of $150 billion over the next decade will create

155

nearly 150,000 new jobs.™” These will be well-paid jobs in
growing industries, advancing green technologies, and

building a sustainable 21st-century California economy.

In the latter parts of this report, we proposed a comprehensive
strategy for action, including design specifications for climate-
resilient, sustainable schools and a policy blueprint - the
Master Plan process - to launch and guide the work. To

sustain this generational effort, we will need sponsorship and
investment from every part of the state government, supported
by robust partnerships with philanthropies, businesses,

and social sector agencies. And we will need to activate and
connect county and local education leaders, teachers and
counselors, community-based organizations, parents and

youth and neighbors across California.

Our children’s climate
future will not wait; so let
us begin.
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Appendices

Appendix 1: Methodology

for estimating health impacts

By Sam Heft-Neal, Stanford Center on Food Security and the Environment

Wildfire Smoke

Wildfire smoke is expected to dramatically worsen air quality
over the coming decades. Recent estimates suggest that

by 2050 smoke pollution along the West Coast will be 50%

139

higher than current levels.” Drawing on historical data we
estimate that from 2006-2010 the average child in California
was exposed to 11 smoky days per year with AQI greater than
50."" However, between 2016 and 2020 this average more than
doubled to 24 days per year. The impact of these changes are
also being seen in child health. A recent study of pediatric
respiratory visits to emergency and urgent care centers in

San Diego found that for every 10 ug/m3 increase in PM2.5

attributable to wildfire smoke, visits increased by 30%.™"

We estimate that between 2006 and 2017 the average child in
California was exposed to only 3.6 ug/m3 of wildfire smoke
PM2.5 per year. However, in the high fire years of 2018 and
2020, the average exposure increased to more than 15 ug/m3.
Extrapolating results from the pediatric respiratory emergency
study to these recent exposures statewide suggests a more
than 30% increase in pediatric respiratory hospitalizations.
Further taking into consideration the 50% increase in wildfire
smoke projected by 2050 suggests that bad wildfire years in
midcentury could lead to upwards of a 40-50% increase in

pediatric respiratory visits at average exposure levels with even

larger impacts in the more affected parts of the state.

Heat

The impact of climate change on temperatures in California
has already caused widespread impacts™ and future
temperatures are expected to further increase. Over the past
20 years average daily maximum temperature in California
has been 72°F. Under RCP4.5 (moderate emissions scenario)
daily maximum temperature is forecast to increase by 2.4°F
and under RCP8.5 they are forecast to increase by 3.6°F.""
Temperature extremes are an important driver of health

with recent estimates finding that extreme temperatures
were responsible for 31% of child heat related emergency
department (ED) visits and 12% of all-cause child emergency
department visits across the U.S. during the warm season.

" Taking into account the 2-4°F projected rise in maximum
temperatures across California suggests that by 2050 extreme
temperature could account for more than 1-in-3 heat related
ED visits and nearly 1-in-5 all-cause ED visits in California

during the summer.
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Appendix 2: Methodology for estimating
the carbon footprint of Califonia’s

public schools

By Reilly Loveland, New Buildings Institute

Estimated CO2e emission reductions are based on analysis of
data from a variety of sources, with methodology described
below.

The California Commercial End-Use Survey (CEUS)™ provides
an estimate of the electricity use of K-12 schools as a percent
of all electricity use in California, and the percentage of
education buildings that are K-12 schools. These percentages
can be applied to CARB’s estimate of the CO2 emissions
associated with electricity and fuel consumption statewide
and by sector (e.g., education buildings) to determine the

146

share of emissions of K-12 schools.

The California Department of Education provides an

estimate of the number of TK-12 students in California (with

147

charter school students excluded). " The Federal Highway

Administration’s data on mode of transport to and from
school was then used to create an estimate of the number

of children riding the bus and riding in a passenger vehicle

in California." EPA assumptions'® on passenger vehicle and
school bus CO2 emissions were used along with assumptions
of fuel efficiency,”™ commute distance,” and total number of

" to estimate the total CO2 emissions

California school buses
associated with TK-12 school-related transportation. This

estimate was compared against CARB’s total on-road vehicle
emissions in California to determine TK-12 schools’ share of

emissions.
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Appendix 3: Methodology for estimating solar plus
storage microgrid installations needed for California

public schools

By Patrick Murphy, Physicians, Scientists, and Engineers for Healthy Energy

We estimate potential for solar and solar plus storage
(solar+storage) at California’s K-12 public schools to offset
utility bills, replace grid energy with renewable energy, and to
provide some resilience during grid outages. Using California
Department of Education 2018-19 data on school locations, we
identified a sample of 3,988 school campuses (out of the total
10,003 active schools in the CDE data). For these, we: (1)
determined the school’s location (latitude and longitude); (2)
estimated roof space available for solar panels; (3) estimated

hourly energy use for a year; and (4) estimated electricity cost

per kilowatt hour (kWh). To inform resiliency potential we also
identified/estimated: (5) a target electricity outage duration;
and (6) the hourly energy use during the outage. With these
factors, we use the National Renewable Energy Laboratory’s
ReOpt™ tool to simulate the economic and resilience

operations for each school in our sample.

A more detailed description of these methods can be
found here: https://www.psehealthyenergy.org/our-work/

publications/archive/climate-resilient-california-schools/

Appendix 4: Suggested master plan

process participants

(Note - this includes potential participants but is not fully comprehensive)

« Governor Gavin Newsom

California Energy Commission

California Department of Education

Division of State Architect

State Allocation Board

California Natural Resources Agency / CAL FIRE
California School Finance Authority
Governor’s Office of Planning and Research
California Health and Human Services Agency
Strategic Growth Council

California Air Resources Board

California Environmental Literacy Initiative

County Offices of Education

Local Education Agencies

Youth representatives
Family/parent/caregiver representatives
Education representatives
Environmental justice representatives
Labor representatives

Healthcare representatives

Technical assistance practitioners

Design and engineering practitioners
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Appendix 5: Methodology for
estimating job creation associated with
recommended investments

By Kira McDonald, Climate + Community Project

We estimate that our proposed infrastructure investments

in California schools will result in 1,402,110 new job-years in

California, or 140,211 new jobs over a 10-year spending period.

This was estimated using the RIMS Il input-output model from
the Bureau of Economic Analysis (BEA). Using the RIMS model
requires estimating demand shocks from new investments
across economic sectors, using North American Industry
Classification System (NAICS) industries.

We allocated the proposed investments in school greenyards,
electric school buses, HVAC systems, solar, and general
building retrofit work across NAICS industries using “composite
weights” that mapped renewable energy investments to NAICS
industries. For HVAC, solar, and building retrofits, we adapted
weights from Heidi Garrett-Peltier 2017 to our proposed
investments. For electric school buses and greenyards, we

estimated the investments across sectors ourselves.

Appendix 6: Workshop participants

The authors are grateful to the following individuals who contributed their knowledge

and insight to the development of this report.

Aaron Davis, California School Boards Association

Alicia Morales, Los Angeles Alliance for a New Economy (LAANE)
Alyssa Goldfield, Alameda High School

Andrew Elrod, United Teachers Los Angeles

Annemarie Charlesworth, University of California San Francisco
Becky Doe, Washington Department of Health

Brian Moore, California Air Resources Board

Cady Chen, The Harker School

Carrie Brown, Resource Refocus

Charlie Hart, Sonoma Academy

Cole Greene, Sonoma Academy

Collin Weigel, California Air Resources Board

Dan Woo, California Department of Public Health

Dion Abril, International Association of Sheet Metal Air Rail

and Transportation

Emma Shah, Martin Luther King High School
Eric Driever, Division of the State Architect
Genavieve Koenigshofer, Sonoma Academy
Ida Clair, Division of the State Architect
Jeff Becker, Fresno County Office of Education
Jody London, Contra Costa County,
formerly Oakland School Board
Josh Dean, California Enerqy Alliance
Julie Fox, Washington Department of Health
Karen Riveles, California Office of Environmental
Health Hazard Assessment
Lesley Taylor, California Department of Education
Lianne Dillon, Public Health Institute
Lily Gelb, Sonoma Academy

Lisa Hu, Governor’s Office of Planning and Research
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Mark Miller, Western States Pediatric Environmental Health
Specialty Unit

Nancy Bernard, Washington Department of Health

Naomi Beyeler, University of California, San Francisco Climate
Health Equity Center

Rad Cunningham, Washington Department of Health

Randy Newman, Washington Department of Health

Reilly Loveland, New Buildings Institute

Ria Babaria, Sonoma Academy

Rudy Gonzalves, Los Angeles Alliance for a New Economy

Saanvi Arora, The Harker School

Scott Black, affiliation unlisted

Sierra Greene, Sonoma Academy

Sophia Rizzo, Washington Unified

Stephanie Holm, Western States Pediatric Environmental Health
Specialty Unit

Sydney Maves, University of California, Berkeley Center for Cities
and Schools

Taylor Carnevale, Governor’s Office of Planning and Research

Theresa Pistochini, University of California, Davis Western
Cooling Efficiency Center

Tiffany Mok, California Federation of Teachers, A Union of
Educators & Classified Professionals

Veronica Wilson, Labor Network for Sustainability

40



Endnotes

"Olsen, H., Kennedy, E., & Vanos, J. (2019). Shade provision in public playgrounds for thermal safety and sun protection: A case
study across 100 play spaces in the United States. Landscape and Urban Planning, 189, 200-211. https://doi.org/10.1016/].
landurbplan.2019.04.003

“Danks, S. (2018). A vision for green schoolyards across California. Ten Strands. https://tenstrands.org/green-schools/a-vision-for-
green-schoolyards-across-california/#:~:text=Children%20also%20receive%20health%20benefits,reduce%20the%20effects%20
of%20trauma.

Wald, A, & Demorest, S. (2022). Race to Beat the Heat: Climate Change Impacts Physical Activity. The Journal for Nurse Practitioners,
18(4). https://doi.org/10.1016/j.nurpra.2021.12.005

“Cart, J. (2021). California’s 2020 fire siege: wildfires by the numbers. CalMatters. https://calmatters.org/environment/2021/07/
california-fires-2020/

’Xie, Y., Lin, M., Decharme, B., Delire, C., Horowitz, LW., & Séférian R. (2022). Tripling of western US particulate pollution from wildfires
in a warming climate. The Proceedings of the National Academy of Sciences. https://www.pnas.org/doi/10.1073/pnas.2111372119

*Aguilera, R., Corringham, T., Gershunov, A, Leibel, S., & Benmarhnia, T. (2021). Fine Particles in Wildfire Smoke and Pediatric
Respiratory Health in California. American Academy of Pediatrics. https://publications.aap.org/pediatrics/article-abstract/147/4/
€2020027128/180791/Fine-Particles-in-Wildfire-Smoke-and-Pediatric?redirected From=fulltext

"California Air Resources Board. (2022). Draft 2022 Scoping Plan. https://ww2.arb.ca.gov/sites/default/files/2022-05/2022-draft-sp.pdf

‘Meng, Y., Babey, S., & Wolstein, J. (2012). Asthma-Related School Absenteeism and School Concentration of Low-Income Students in
California. Centers for Disease Control and Prevention. https://www.cdc.gov/pcd/issues/2012/11_0312.htm

’See Appendix 1 for a description of how this estimate was calculated.

“Guirguis, K., Gershunov, A, Tardy, A., & Basu, R. (2014). The Impact of Recent Heat Waves on Human Health in California. Journal of
Applied Meteorology and Climatology, 53(1), 3-19. https://doi.org/10.1175/JAMC-D-13-0130.1.

"Cushing, L., Morello-Frosch, R., & Hubbard, A. (2021). Extreme heat and its association with social disparities in the risk of spontaneous
preterm birth. Pediatric and Perinatal Epidemiology, 36(1), 13-22. https://doi.org/10.1111/ppe.12834

“Heft-Neal, S., Driscoll, A, Yang, W., Shaw, G., & Burke, M. (2022). Associations between wildfire smoke exposure during pregnancy and
risk of preterm birth in California. Environmental Research, 203, 111872. https://doi.org/10.1016/j.envres.2021.111872

“Xu, Z., Etzel, R., Su, H., Huang, C., Guo, Y., & Tong, S. (2012). Impact of ambient temperature on children’s health: A systematic review.
Environmental Research, 117, 120-131. https://doi.org/10.1016/j.envres.2012.07.002

“Bernstein, A, Sun, S., Weinberger, K., Spangler, K., Sheffield, P, & Wellenius, G. (2022). Warm Season and Emergency Department Visits
to U.S. Children’s Hospitals. Environmental Health Perspectives. https://ehp.niehs.nih.gov/doi/10.1289/EHP8083#:~:text=T0%20
address%20this%20knowledge%20gap,visits%20among%20children%20and%20 adolescents.

“Holm, S. M., Miller, M. D., & Balmes, J. R. (2020). Health effects of wildfire smoke in children and public health tools: a narrative review.
Journal of Exposure Science & Environmental Epidemiology, 1-20. https://doi.org/10.1038/s41370-020-00267-4

**Kim, J., Prunicki M., Haddad, F,, Dant, C., Sampath, V., Patel, R., Smith, E., Akdis, C., Balmes J., Snyder M.P, Wu, J., & Nadeau, K.C.
(2020). Cumulative Lifetime Burden of Cardiovascular Disease From Early Exposure to Air Pollution. Journal of the American Heart
Association. https://www.ahajournals.org/doi/10.1161/JAHA.119.014944

"Brockmeyer, S., & D’Angiulli, A. (2016). How air pollution alters brain development: the role of neuroinflammation. Translational
Neuroscience, 7(1). https://doi.org/10.1515/tnsci-2016-0005

*Hoffman, J. S., Shandas, V., & Pendleton, N. (2020). The Effects of Historical Housing Policies on Resident Exposure to Intra-Urban Heat:
A Study of 108 US Urban Areas. Climate, 8(1), 12. https://doi.org/10.3390/cli8010012

41



“Tessum, C. W, Paolella, D. A, Chambliss, S. E., Apte, J. S, Hill, J. D., & Marshall, J. D. (2021). PM2.5 polluters disproportionately and
systemically affect people of color in the United States. Science Advances, 7(18), eabf4491. https://doi.org/10.1126/sciadv.abf4491

“Laurel, A, Julien, L., & Paulette, C. (2021, September). Unhealthy Air May Threaten Educational Outcomes. Public Policy Institute of
California. https://www.ppic.org/blog/unhealthy-air-may-threaten-educational-outcomes/

“Worth, K. (2022). My Lying Eyes [Audio Podcast]. This American Life. National Public Radio. https://www.thisamericanlife.org/770/
transcript

“American Academy of Pediatrics. (2021). AAP-AACAP-CHA Declaration of a National Emergency in Child and Adolescent Mental Health.
https://www.aap.org/en/advocacy/child-and-adolescent-healthy-mental-development/aap-aacap-cha-declaration-of-a-national-
emergency-in-child-and-adolescent-mental-health/

“Barkin, J., Buoli, M., Curry, C., Von Esenwein, S., Upadhyay, S., Kearney, M., & Mach, K. (2021). Effects of extreme weather events on
child mood and behavior. National Library of Medicine. https://pubmed.ncbi.nlm.nih.gov/33720406/

“YouthTruth. (2021). Leading through listening: student and community voices in Sonoma County. http://youthtruthsurvey.org/wp-
content/uploads/2021/05/YouthTruth-Leading-through-Listening-in-Sonoma-County.pdf

“Yelland, C., Robinson, P, Lock, C., La Greca, A., Kokegei, B., Ridgway, V., & Lai, B. (2021). Bushfire impact on youth. Journal of Traumatic
Stress: Official Publication of The International Society for Traumatic Stress Studies. National Library of Medicine. https://pubmed.
ncbi.nlm.nih.gov/20419736/

*McDermott, & B., Palmer, L. (2002). Postdisaster emotional distress, depression and event-related variables: findings across child and
adolescent developmental stages. Australian & New Zealand Journal of Psychiatry. https://pubmed.ncbi.nlm.nih.gov/12406117/

“Marks, E., Hickman, C., Pihkala, P, Clayton, S., Lewandowski, E.R., Mayall, E.E., Wray, B., Mellor, C., &van Susteren, L. (2021). Young
People’s Voices on Climate Anxiety, Governmental Betrayal and Moral Injury: A Global Phenomenon. Social Science Research Network
https://papers.ssrn.com/sol3/papers.cfim?abstract_id=3918955

*Wargocki, P, Porras-Salazar, J., & Contreras-Espinoza, S. (2019). The relationship between classroom temperature and children’s
performance in school. Building and Environment, 157, 197-204. https://doi.org/10.1016/].buildenv.2019.04.046

“Eitland, E., Klingensmith, L., MacNaughton, P, Laurent., J.C., Spengler, J., Bernstein, A., & Allen, J.G. (2017). Foundations for Student
Success: How School Buildings Influence Student Health, Thinking and Performance. Cambridge, MA: Harvard TH Chan School of
Public Health. https://forhealth.org/Harvard.Schools_For_Health.Foundations_for_Student_Success.pdf

“Goodman. J, Hurwitz, M., Park, J., Smith, J. (2018). Heat and Learning. National Bureau of Economic Research. https://www.nber.org/
papers/w24639

“Park, R., Goodman, J., Hurwitz, M., Smith, J. (2020). Heat and Learning. American Economic Journal: Economic Policy. https://www.
aeaweb.org/articles?id=10.1257%2Fpol.20180612

“Wen J., & Burke M. (2021). Wildfire Smoke Exposure Worsens Learning Outcomes [Manuscript submitted for publication]. Earth ArXiv.
https://eartharxiv.org/repository/view/2928/

“Abowd, L., Lafortune, J., & Cha, P. (2021). Unhealthy Air May Threaten Educational Outcomes. Public Policy Institute of California.
https://www.ppic.org/blog/unhealthy-air-may-threaten-educational-outcomes/

*CalMatters. (2019). Disaster Days: California Public School Closure Database 2002-2019. https://disasterdays.calmatters.org/california-
school-closures

“Miller, R., & Hui, I. (2022). Impact of short school closures (1-5 days) on overall academic performance of schools in California.
Scientific Reports. https://www.nature.com/articles/s41598-022-06050-9

*Cano, R. (2019). This week’s wildfires and blackouts have now kept nearly a quarter-million CA kids out of school. CalMatters. https://
calmatters.org/education/k-12-education/2019/10/pge-power-outage-blackout-schools-closed-100000-kids-home-from-school/

“'Center for Climate Integrity. (2022). Hotter days, higher costs: The cooling crisis in America’s classrooms. https://coolingcrisis.org/

uploads/media/CCl-StateReport-California.pdf

42



*Guzman-Lopez, A. (2016). Long Beach teachers say heat grinds learning to a stop. KPCC. https://www.kpcc.org/
news/2016/10/19/65674/long-beach-teachers-heat-grinds-learning-to-a-stop/

“Kuhfeld, M., Soland, J., Tarasawa, B., Johnson, A., Ruzek, E., & Liu, J. (2020). Projecting the potential impacts of COVID-19 school
closures on academic achievement. Ed Working Papers: Annenberg Institute at Brown University. https://doi.org/10.26300/cdrv-yw05

“Dorn, E., Hancock, B., Sarakatsannis, J., & Viruleg, E. (2020). COVID-19 and learning loss—disparities grow and students need help.
McKinsey & Company. https://wasa-oly.org/WASA/images/WASA/5.0%20Professional%20Development/4.2%20Conference%?2
Resources/Winter/2021/covid-19-and-learning-loss-disparities-grow-and-students-need-help-v3.pdf

“United Nations Intergovernmental Panel on Climate Change. (2014). Climate Change 2014 Impacts, Adaptations, and Vulnerability:
Summary for Policymakers. Part A: Global and Sectoral Aspects. https://www.ipcc.ch/site/assets/uploads/2018/02/ar5_wgll_spm_
en.pdf.

“Seifert, J. (Director). (2021). Horizons [Film]. Emergence Magazine. https://emergencemagazine.org/film/horizons/

“UC Berkeley’s Center for Cities + Schools assembled a geo-spatial inventory of all land and existing buildings under the ownership of
California’s local education agencies (LEAs), including all K-12 school districts and county offices of education. The spatial inventory
was created in partnership with Greeninfo Network and uses the California Department of Education school list, county assessor
parcel ownership data from all 58 counties, and imagery (aerial and street view) to accurately define all of California’s public K-12
school campuses. The research team then assembled Microsoft building footprint data (a set of deep learning generated building
footprints covering the entire U.S) on LEA-owned properties for analysis in a Geographic Information System (GIS). Initial analysis
of these spatial data was published in: Center for Cities + Schools, cityLAB, Terner Center for Housing Innovation, & California School
Boards Association. (2022). Education Workforce Housing in California: Developing the 21st Century Public School Campus. https://
csba.org/workforcehousing

“U.S. Government Accountability Office. (2020). K-12 Education: School Districts Frequently Identified Multiple Building Systems
Needing Updates or Replacement (Publication No. GAO-20-494). https://www.gao.gov/assets/gao-20-494.pdf

“Filardo, M. (2021). 2021 State of Our Schools: America’s PK-12 Public School Facilities 2021. 21st Century School Fund. http://
stateofourschools2021.org/

“Vincent, J. Gebrekristos, S., & Nienstedt, L. (2022). Gauging Good Stewardship: Is California Adequately and Equitably Investing in its
Public School Facilities? Berkeley: Center for Cities + Schools, University of California-Berkeley.

“'Gao N. & Lafortune, J. (2020). Improving K-12 School Facilities in California. Public Policy Institute of California. https://www.ppic.org/

wp-content/uploads/improving-k-12-school-facilities-in-california-august-2020.pdf

“Analysis of 23 school district educational facility master plans in California, conducted in 2021-22 by Jeff Vincent, PhD of the Center for
Cities + School at the University of California-Berkeley.

“Vainshtein, A. (2021). A gas leak, rats, falling debris: “Horrendous” S.F. school conditions scrutinized at city meeting. San Francisco
Chronicle. https://www.sfchronicle.com/sf/article/A-gas-leak-rats-an-electric-shock-falling-16520023.php

“Tadayon, A. (2021). UPDATE: Three schools in Richmond close due to gas leak. EdSource. https://edsource.org/updates/three-s
chools-in-richmond-close-due-to-gas-leak

“Kiley, T. (2022). Shadow Hills High School and Desert Ridge Academy evacuated due to gas leak. KESQ. https://kesqg.com/news/news-
headlines/2022/03/25/shadow-hills-high-school-and-desert-ridge-academy-evacuated-due-to-gas-leak/

“Radach, J. (2022). Davis High School students evacuated due to gas leak. FOX 40. https://fox40.com/news/local-news/davis-high-
school-students-evacuated-due-to-potential-gas-leak/

”See Appendix 2 for a description of how this estimate was calculated.

*World Health Organization. (2018). More than 90% of the world’s children breathe toxic air every day. World Health Organization.

https://www.who.int/news/item/29-10-2018-more-than-90-of-the-worlds-children-breathe-toxic-air-every-day

43



* California State Auditor. (2022). School Facilities Program: California Needs Additional Funding and a More Equitable Approach for
Modernizing Its School Facilities. California State Auditor. https://www.auditor.ca.gov/pdfs/reports/2021-115.pdf

*Gao N. & Lafortune J. (2020). Improving K-12 School Facilities in California. Public Policy Institute of California. https://www.ppic.org/
publication/improving-k-12-school-facilities-in-california/

Brunner, E. J., &Vincent, J. M. (2018). Financing School Facilities in California: A Ten-year Perspective. Getting Down to Facts Il Project,
Stanford University. https://www.gettingdowntofacts.com/publications/financing-school-facilities-california-10-year-perspective

*Vincent, J. & Jain, L. (2015). Going it Alone: Can California’s K-12 School Districts Adequately and Equitably Fund School Facilities?
Berkeley: Center for Cities + Schools, University of California. https://citiesandschools.berkeley.edu/uploads/Vincent__Jain_2015_
Going_it_Alone_final.pdf

?SchoolDude. (2016). How do you stack up? What Schools are Saying about Budget and Staffing Levels: Facilities Budget, Staffing,
and Operations Survey Results. https://explore.schooldude.com/rs/583-1UG-201/images/DOC%20PDF%20Budget-&-Staffing-
Survey-Results.pdf

“U.S. Department of Education, National Center for Education Statistics, National Forum on Education Statistics. (2003). Planning
Guide for Maintaining School Facilities. NCES. https://nces.ed.gov/pubs2003/2003347.pdf

“’Chapman, P. (2014). Environmental Education and Sustainability in California Public Schools. Inverness Associates. https://www.
invernessassociates.org/sites/default/files/CAGreenSchools12114.pdf

“The Lancet COVID-19 Commission, Task Force on Safe Work, Safe School, and Safe Travel. (2021). Designing infectious disease
resilience into school buildings through improvements to ventilation and air cleaning. https://staticl.squarespace.com/
static/5ef3652ab722df11fcb2ba5d/t/60a3d1251fcec67243e91119/162134864631
Safe+Work+TF+Desigining+infectioustdisease+resilience+April+2021.pdf

“California Air Resource Board. (2019). Memo: Get smart about wildfire smoke - clear guidelines for schools and wildfire smoke.
https://www.cde.ca.gov/ls/ep/documents/airqualityguidance.pdf

*Eitland, E., Klingensmith, L., MacNaughton, P, Laurent., J.C., Spengler, J., Bernstein, A, & Allen, J.G. (2017). Foundations for Student
Success: How School Buildings Influence Student Health, Thinking and Performance. Cambridge, MA: Harvard TH Chan School of
Public Health. https://schools.forhealth.org. https://forhealth.org/Harvard.Schools_For_Health.Foundations_for_Student_Success.
pdf.

“Vincent, J. (2020). To safely reopen schools, we have to talk about indoor air quality and ventilation. EdSource. https://edsource.
org/2020/to-safely-reopen-schools-we-have-to-talk-about-indoor-air-quality-and-ventilation /640701

*Ruch, C., & Pistochini, T. (2020). Proposed Ventilation and Energy Efficiency Verification/Repair Program for School Reopening. UC
Davis Energy and Efficiency Institute, University of California-Davis. https://wcec.ucdavis.edu/wp-content/uploads/White-Paper-on
Proposed-School-Ventilation-and-Efficiency-Verification-and-Repair-Program_Energy-Focus_V3_200827.pdf

*"Chan, W. R., Li, X,, Singer, B. C., Pistochini, T., Vernon, D., Outcault, S., Sanguinetti, A, & Modera, M. (2020). Ventilation rates in California
classrooms: Why many recent HVAC retrofits are not delivering sufficient ventilation. Building and Environment, 167. https://doi.
org/10.1016/j.buildenv.2019.106426

*Laguerre, A, George, L., & Gall, E. (2020). High-Efficiency Air Cleaning Reduces Indoor Traffic-Related Air Pollution and Alters Indoor
Air Chemistry in a Near-Roadway School. Environmental Science & Technology, 54(19), 11798-11808. https://doi.org/10.1021/acs
est.0c02792

*Chan, W. R., Li, X,, Singer, B. C., Pistochini, T., Vernon, D., Outcault, S., Sanguinetti, A, & Modera, M. (2020). Ventilation rates in California
classrooms: Why many recent HVAC retrofits are not delivering sufficient ventilation. Building and Environment, 167. https://doi.
org/10.1016/j.buildenv.2019.106426

“Mendell, M.J., Eliseeva, E.A., Davies, M.M., Spears, M., Lobscheid, A,, Fisk, W.J., & Apte, M.G. (2013). Association of classroom ventilation

with reduced illness absence: a prospective study in California elementary schools. Indoor Air. 23: 515-28.

a4



"Martenies, S.E., & Batterman, S.A. (2018). Effectiveness of Using Enhanced Filters in Schools and Homes to Reduce Indoor Exposures
to PM2.5 from Outdoor Sources and Subsequent Health Benefits for Children with Asthma. Environmental Science & Technology,
52(18), 10767-10776. https://doi.org/10.1021/acs.est.8b02053

“Gilraine M. (2020). Air filters, pollution and student achievement. Ed Working Papers: Annenberg Brown University. https://www.
edworkingpapers.com/ai20-188

"“Ruch, C., & Pistochini, T. (2020). Proposed Ventilation and Energy Efficiency Verification/Repair Program for School Reopening. UC
Davis Energy and Efficiency Institute, University of California-Davis. https://wcec.ucdavis.edu/wp-content/uploads/White-Paper-on-
Proposed-School-Ventilation-and-Efficiency-Verification-and-Repair-Program_Energy-Focus_V3_200827.pdf

“The NetZED Laboratory. (2021). The Impact of School Facilities on Student Learning and Engagement. NetZED. https://netzedlab.
uoregon.edu/impact-of-school-facilities-on-student-engagement-and-learning/

"Ruch, C., & Pistochini, T. (2020). Proposed Ventilation and Energy Efficiency Verification/Repair Program for School Reopening. UC
Davis Energy and Efficiency Institute, University of California-Davis. https://wcec.ucdavis.edu/wp-content/uploads/White-Paper-on-
Proposed-School-Ventilation-and-Efficiency-Verification-and-Repair-Program_Energy-Focus_V3_200827.pdf

“Tech Primer. (2019). Dedicated Outdoor Air Systems (DOAS) and Energy Recovery Ventilators (ERV) Controlled ventilation for
enhanced comfort and savings. Be-Exchange. https://be-exchange.org/wp-content/uploads/2019/06/HPRT _techprimer_DOAS_.pdf

""Hammond, L., Sutcher, L., & Thomas, D. (2018). Teacher shortages in California: status, sources, and potential solutions. Learning
Policy Institute. https://files.eric.ed.gov/fulltext/ED606601.pdf

" Del Castillo, A., (2021). Teacher shortage: Substituting becoming a norm for counselors at SJ’s largest school district. ABC7 San
Francisco. https://abc7news.com/teacher-shortage-san-jose-unified-district-sjsu/11082368/

“American School Counselor Association. (2020). Student to school counselor ratios 2019-2020. https://www.schoolcounselor-ca.org/
files/Student-to-Counselor%20Ratios%202019-20.pdf

“Environmental Literacy and Sustainability Initiative. (2022). Integrating environmental literacy and climate resilience into
school based trauma informed practices. San Mateo County Office of Education. https://docs.google.com/document/d/1-ar77-
Eo7SnLVIN35C4cBzG_pAwekinklkU9_tnju30/edit?usp=sharing

“ American Civil Liberties Union. (2022). Cops and no counselors. https://www.aclu.org/issues/juvenile-justice/school-prison-pipeline/
cops-and-no-counselors

“Kidsdata.org. (n.d.) Ratio of Students to Pupil Support Service Personnel, by Type of Personnel. https://www.kidsdata.org/topic/126/
pupil-support-ratio/table#fmt=2740&loc=2

“National Association of School Psychologists. (2021). Shortage of school psychologists. https://www.nasponline.org/research-and-
policy/policy-priorities/critical-policy-issues/shortage-of-school-psychologists

“Population Reference Bureau. (n.d). Ratio of students to pupil support service personnel, by type of personnel. https://www.kidsdata.
org/topic/126/pupil-support-ratio/table

¥ Jones, C. (2022). California made a historic investment in school counselors. Is it enough? EdSource. https://edsource.org/2022/
california-made-a-historic-investment-in-school-counselors-is-it-enough/668168

*Californians Dedicated to Education Foundation. (2015). A Blueprint for Environmental Literacy Educating Every California Student In,
About, and for the Environment. State Superintendent of Public Instruction Tom Torlakson’s Environmental Literacy Task Force.
https://www.cde.ca.gov/pd/ca/sc/documents/environliteracyblueprint.pdf

“’Sonali, K. (2019) Students want climate change lessons. Schools aren’t ready. Los Angeles Times. https://www.latimes.com/california/
story/2019-12-23/students-want-climate-change-lessons-schools-arent-ready

*California Association of Science Educators. (2020). Report of Findings: Status of Science Implementation in California 2019-2020.
https://cascience.org/application/files/2816/3458/4826/NGSS_Survey_Report_v1.pdf.

45



“Busch, K. (2015). Polar Bears or People? Exploring Ways in Which Teachers Frame Climate Change in the Classroom. International
Journal of Science Education, 6(2):137-165. https://www.tandfonline.com/doi/abs/10.1080/21548455.2015.1027320

“Duardo, D., & Martinez, P. (2021). Schools Can’t Hide From Climate Change. They Must Be Part of the Solution. Education Week.
https://www.edweek.org/leadership/opinion-schools-cant-hide-from-climate-change-they-must-be-part-of-the-solution/2021/11

*Better Buildings Challenge. (2021). L.A. Unified School District Fosters Environmental Stewardship, Committing to 100% Clean,
Renewable Energy by 2030. Los Angeles Better Buildings Challenge. https://www.la-bbc.com/case-studies/la-unified-school-district-
fosters-environmental-stewardship-committing-to-100-clean-renewable-energy-by-2030

“New Buildings Institute. (2021). Newcastle Elementary School. https://newbuildings.org/wp-content/uploads/2018/01/NBI_Case-
StudyProp39_Newcastle.pdf

”San Mateo County Office of Education, the San Mateo County Youth Commission, and the San Mateo County Office of Sustainability.
(2021). Sustainable & Climate ready schools action plan. https://docs.google.com/document/d/1XQ3zjflildczqoxAOURyDheZZiKZh
6Vc/edit?usp=sharing&ouid=110896223136361197765&rtpof=true&sd=true

“Yeghoian, A. (2013). 4Cs Sustainable and Climate-Resilient Schools Whole Systems Integration Framework. Center for Sustainable and
Climate Resilient Schools Changemakers. https://sites.google.com/view/scrs-center/vision-and-framework/4cs-framework

*California Environmental Literacy Initiative Innovation Hub. (2022). County Offices of Education as Catalyst for Regional Change
Towards Sustainable and Climate Ready Schools. https://docs.google.com/document/d/1gUoNwybWbEt2FalHG2x6pyMI2AgIwZG8
MU9K3J9GNNI/edittbookmark=id.svbpmvelgmmk

*See Appendix 4 for a description of how this estimate was calculated.

“Raimi, D. & Pesek, S. (2022). What is an “Energy Community”? Resources for the Future. https://www.rff.org/publications/reports/
what-is-an-energy-community-alternative-approaches-for-geographically-targeted-energy-policy/

*See Appendix 4 for a description of how this estimate was calculated.

“Indoor Air Quality Scientific Findings Resources Bank, Berkeley Lab. (2022). Ventilation Rates and Absences in Offices and Schools
https://iagscience.lbl.gov/ventilation-rates-and-absences-offices-and-schools

Martenies, S. E., & Batterman, S. A. (2018). Effectiveness of Using Enhanced Filters in Schools and Homes to Reduce Indoor Exposures

to PM2.5 from Outdoor Sources and Subsequent Health Benefits for Children with Asthma. Environmental Science & Technology,

52(18),10767-10776. https://doi.org/10.1021/acs.est.8b02053

" Chan, W. R., Parthasarathy, S., Fisk, W. J., & McKone, T. E. (2015). Estimated effect of ventilation and filtration on chronic health risks in
U.S. offices, schools, and retail stores. Indoor Air, 26(2), 331-343. https://doi.org/10.1111/ina.12189

"Fisk, W. J. (2017). The ventilation problem in schools: literature review. Indoor Air, 27(6), 1039-1051. https://doi.org/10.1111/
ina.12403

" Cano, R. (2019). This week’s wildfires and blackouts have now kept nearly a quarter-million CA kids out of school. CalMatters. https://
calmatters.org/education/k-12-education/2019/10/pge-power-outage-blackout-schools-closed-100000-kids-home-from-school/

"LeRoy, Sverre, Megan Matthews, and Richard Wiles. (2021). Hotter Days, Higher Costs: The Cooling Crisis in America’s Classrooms.

Center for Climate integrity. http://www.coolingcrisis.org.

”Lanza, K., Alcazar, M., Hoelscher D.M., & Kohl, H.W. (2021). Effects of trees, gardens, and nature trails on heat index and child health:
design and methods of the Green Schoolyards Project. BMC Public Health, 21(1):98. doi: 10.1186/512889-020-10128-2.

“The Trust for Public Land. (n.d). Greener Schoolyards for Oakland. https://www.tpl.org/sites/default/files/Greener_Schoolyards_for_
Oakland.pdf

“"Bates, C., Bohnert, A, & Gerstein, D. (2018). Green schoolyards in low income urban neighborhoods: natural spaces for positive youth
developmental outcomes. Frontiers in Psychology. https://www.frontiersin.org/articles/10.3389/fpsyg.2018.00805/full#B32

Pont, S., Zaplatosch, J., Lamar, M., Milligan-Toffler, S., Louv, R., Frumkin, H., & Jordan, C. (2018). Green Schoolyards Support Healthy
Bodies, Minds and Communities. Pediatrics, 142, 440-440. https://doi.org/10.1542/peds.142.1MA5.440

46



109

National School Boards Association. (2022). Playground Power. https://www.nsba.org/ASBJ/2022/august/playground-

powertt:~:text=After%20the%20initial%20investment%2C%20green

"Green Schoolyards America. (2022). Introducing an Initiative to Plant Forests in California Schoolyards. California Schoolyard Forest

System. https://www.greenschoolyards.org/blog/2022/08/30/california-schoolyard-forest-system

"World Resources Institute. (2022). Dataset of Electric School Bus Adoption in the United States https://datasets.wri.org/dataset/

electric_school_bus_adoption

"*Solomon, G.M., Campbell, TR., Feuer, G.R., Masters, J., Samkian, A., & Paul, KA. (2001). No Breathing in the Aisles: Diesel Exhaust
inside School. Natural Resources Defense Council, Inc. and the Coalition for Clean Air, Inc. https://files.eric.ed.gov/fulltext/ED450878.
pdf

"U.S. PIRG. (2021). Accelerating the Transition to Electric School Buses How Schools, Lawmakers and Utilities Can Work Together to
Speed the Transition to Zero Emissions Buses. https://uspirgedfund.org/sites/pirg/files/reports/US_EL%20buses%202021%20
scrn_1.pdf

"Casale, M. (2022). State, federal laws make it easier than ever to transition to electric school buses. PIRG. https://pirg.org/articles/

state-federal-laws-make-it-easier-than-ever-to-transition-to-electric-school-buses/

" Cleveland, D., Miiller, N., Tranovich, A, Mazaroli, D., & Hinson, K. (2014). Local food hubs for alternative food systems: A case study

from Santa Barbara County, California. Journal of Rural Studies,35, 26-36. https://doi.org/10.1016/j.jrurstud.2014.03.008

EAT Lancet Commission. (2019). Food Planet Health Healthy Diets From Sustainable Food Systems. https://eatforum.org/content/

116

uploads/2019/07/EAT-Lancet_Commission_Summary_Report.pdf

""Newsom, J., Secretary, C., & Ross, K. (2022). Planting the Seed: Farm to School Roadmap for Success. California Department of Food

and Agriculture. https://www.gov.ca.gov/wp-content/uploads/2022/02/Farm_To_School_Report_20220222-small.pdf

"U.S. Environmental Protection Agency (2012). The Business Case for Water Efficiency. https://www.epa.gov/sites/default/

files/2017-01/documents/ws-commercial-factsheet-educational-facilities.pdf

"Hamideh, S., Sen, P,, & Fischer, E. (2021). Wildfire impacts on education and healthcare: Paradise, California, after the Camp Fire.
Natural Hazards. https://doi.org/10.1007/s11069-021-05057-1

“Yeghoian (2022). Integrating Environmental Literacy and Climate Resilience Into School Trauma Informed Practices. https://docs.

google.com/document/d/1-ar77-Eo7SnLVIh35C4cBzG_pAwekinklkU9_tnju30/edit?usp=sharing

“Marks, E., & Hickman, C. (2021). Young People’s Voices on Climate Anxiety, Government Betrayal and Moral Injury: A Global
Phenomenon. [Unpublished manuscript]. Social Science Research Network. https://ssrn.com/abstract=3918955

“Hickman, C., Marks, E., Pihkala, P., Clayton, S., Lewandowski, R., Mayall, E., Wray, B., Mellor, C., &van Susteren, L. (2021). Climate
anxiety in children and young people and their beliefs about government responses to climate change: a global survey. The Lancet
Planetary Health. https://www.thelancet.com/journals/lanplh/article/PlIS2542-5196(21)00278-3/fulltext

“Van, A, Hudson, K., Chen, X., & Hwong, A. (2021). The Effects of Climate Change on Child and Adolescent Mental Health: Clinical
Considerations. National Library of Medicine. https://pubmed.ncbi.nlm.nih.gov/34874507/

“Pinsky, E., et al. (2020). Our house is on fire: child and adolescent psychiatrists in the era of climate crisis. Journal of the American

Academy of Child and Adolescent Psychiatry. https://www.jaacap.org/article/S0890-8567(20)30062-9/fulltext#relatedArticles

McKoy, D., Eppley, A, and Buss, S. (2022). Planning Cities With Young People and Schools: Forging Justice, Generating Joy.

125

Routledge.

126

Office of Sustainability County of San Mateo. (n.d). Youth climate ambassadors leadership program. San Mateo County

Sustainability. https://www.smcsustainability.org/climate-change/youth-programs/youth-climate-ambassador/

! Jimenez, L. (2020). Preparing American students for the workforce of the future. Center for American Progress. https://www.

americanprogress.org/article/preparing-american-students-workforce-future/

128

California Department of Education. (2019). Climate Change. https://www.cde.ca.gov/pd/ca/sc/climatechange.asp

a7



YRamanathan, V., Sudrez-Orozco, M., Grenot-Scheyer, M., Uy, F., Arum, R., Cowe, K., Grace, J., Murchison, B., Ney, C., & Schell, E. (2019).
Achieving Climate Stability and Environment Sustainability: PK-12 education as part of the solution for bending the curve. UC-CSU
Environmental and Climate Change Literacy Project. https://drive.google.com/file/d/10S]SZHPTLNOg53Yaa5I Td74wcl-KzSmL view

“U.S. Bureau of Labor Statistics (2022). Wind turbine technicians. https://www.bls.gov/ooh/installation-maintenance-and-repair/
wind-turbine-technicians.htm

! California Workforce Development Board. (2020). Putting California on the high road: A jobs and climate action plan for 2030. https://

cwdb.ca.gov/wp-content/uploads/sites/43/2020/09/AB-398-Report-Putting-California-on-the-High-Road-ADA-Final.pdf

" Center for Sustainable and Climate Resilient Schools. (n.d.). Solutionary teaching and learning resources. https://sites.google.com/

view/scrs-center/curriculum-resources/solutionary-teaching-and-learning

" State of California (2022). Protecting Californians From Extreme Heat: A State Action Plan to Build Community Resilience. California
Natural Resources Agency. https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Climate-Resilience/2022-Final-Extreme-
Heat-Action-Plan.pdf

“Petek, G. (2022). Climate Change Impacts across California K-12 Education. California Legislative Analyst’s Office. https://lao.ca.gov/
reports/2022/4586/Climate-Change-Impacts-K-12-Education-040522.pdf

“Filardo, M. (2021). 2021 State of Our Schools: America’s PK-12 Public School Facilities 2021. Washington, D.C.: 21st Century School
Fund. http://stateofourschools2021.org/

“Vincent, J. Gebrekristos, S., & Nienstedt, L. (2022). Gauging Good Stewardship: Is California Adequately and Equitably Investing in its
Public School Facilities? Berkeley: Center for Cities + Schools, University of California-Berkeley.

' California Environmental Literacy Initiative. (n.d). County Office of Education. https://ca-eli.org/innovation-hubs/county-office-of-

education/

“*Environmental Literacy and Sustainability Initiative. (2022). San Mateo county regional staffing model for sustainable and climate

ready K-12 school efforts. https://drive.google.com/file/d/1sQz8--ewhD35ynCcXGfN6-8rz8gT99fc/view?usp=sharing

“Xie, Y., Lin, M., Decharme, B., Delire, C., Horowitz, LW., & Séférian R. (2022). Tripling of western US particulate pollution from wildfires
in a warming climate. The Proceedings of the National Academy of Sciences. https://www.pnas.org/doi/10.1073/pnas.2111372119

“*O’Dell, K., Bonne Ford, EV. Fischer, and Jeffrey R. Pierce. (2019). Contribution of wildland-fire smoke to US PM2. 5 and its influence on
recent trends. Environmental Science & Technology. https://pubs.acs.org/doi/abs/10.1021/acs.est.8b05430

" Aguilera R, Corringham T, Gershunov A, Leibel S, Benmarhnia T. (2021). Fine Particles in Wildfire Smoke and Pediatric Respiratory

Health in California. National Library for Medicine. https://pubmed.ncbi.nlm.nih.gov/33757996/

California’s Fourth Climate Change Assessment. (2019). Statewide Summary Report. https://www.energy.ca.gov/sites/default/

files/2019-11/Statewide_Reports-SUM-CCCA4-2018-013_Statewide_Summary_Report_ADA.pdf

Author calculation relying on Cal-Adapt 2018 data.

142

143

*Bernstein, A, Sun, S., Weinberger, K., Spangler, K., Sheffield, P., & Wellenius, G. (2022). Warm Season and Emergency Department
Visits to U.S. Children’s Hospitals. Environmental Health Perspectives. https://ehp.niehs.nih.gov/doi/10.1289/EHP8083

“California Energy Commission. (2006). California Commercial End-Use Survey. https://www.energy.ca.gov/data-reports/surveys/
california-commercial-end-use-survey/2006-california-commercial-end-use-survey

" California Air Resource Board. (2021). 2000-2019 GHG Inventory Edition. https://ww2.arb.ca.gov/ghg-inventory-data

“California Department of Education. (2022). Fingertip Facts on Education in California. https://www.cde.ca.gov/ds/ad/

ceffingertipfacts.asp

*U.S. Federal Highway Administration. (2017). National Household Travel Survey. https://nhts.ornl.gov/

“U.S. EPA. (2018). Greenhouse Gas Emissions from a Typical Passenger Vehicle. https://www.epa.gov/greenvehicles/greenhouse-gas-
emissions-typical-passenger-vehicle#fburning

""U.S. Department of Energy. (2021). Alternative Fuels Data Center. https://afdc.energy.gov/data/10310

1siDuran, A. and Walkowicz, K. (2013). A Statistical Characterization of School Bus Drive Cycles Collected via Onboard Logging Systems.
SAE International. https://www.nrel.gov/docs/fyl4osti/60068.pdf

48



152

153

154

155

California Department of Education. (2021). Stronger Together: School Services. https://www.cde.ca.gov/ls/he/hn/
sandtschservtranspotation.asp

Reopt. (n.d.). Renewable energy integration and optimization. NREL. https://reopt.nrel.gov/

Filardo, M. (2021). 2021 State of Our Schools: America’s PK-12 Public School Facilities 2021 Washington, D.C.: 21st Century School
Fund. http://stateofourschools2021.org/

Jobs estimates calculated by Kira McDonald, Climate+Community Project, using the RIMS Il input-output model from the Bureau of

Economic Analysis (BEA).

49



p Stanford & TANEEHRD IR

e Q3 T o SUNDAUNTEDK12  [54 mereor,os  (OTen Strands

N. Parker Center for
UNIVERSITY OF CALIFORNIA BERKELEY
& Asthma Research

>an



