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About the Climate Works for All Coalition

Climate Works for All is a broad coalition of labor, environ-

mental justice, community, faith and environmental groups

‘ united to ensure that efforts to address climate change

CLIMATE WORKS ALL in New York City also create good, career-track jobs and

prioritize low-income, climate-vulnerable communities. Cli-

' mate change present immense challenges, yet also offers

the opportunity to pursue policies that will have the biggest

impact — both environmental and economic — on our com-

munities. We believe New York City can continue to elevate

the voices of residents and communities on the front-lines

of a growing movement for climate justice, and in the process, become the national

leader on climate jobs and resiliency. In December 2014, the coalition released Climate

Works for All: A Platform for Reducing Emissions, Protecting Our Communities, and Cre-

ating Good Jobs for New Yorkers. This agenda offered a roadmap for the next mayor to

reduce New York City's greenhouse gas emissions and create green, healthy schools in
our time for recovery.
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Executive Summary

New York City public schools were among the institutions hit hardest by COVID. The shut-
down of schools disrupted the lives of countless families, students, teachers, and parents.

What happens with public schools in the coming months and years will significantly shape
recovery after COVID, especially in low-income communities of color ravaged by the pan-
demic.

This report offers the next mayor of New York City an action plan for how to create Green,
Healthy Schools for all. It's the first report to show how the installation of solar energy and
air control systems will enhance equity and safety in K-12 public schools, while creating
good-paying jobs that help the city achieve its climate goails.

Installing solar and air control systems like HVAC in public schools will allow the next mayor
to foster more resilient neighborhoods and ensure the benefits of renewable energy reach
low-income New Yorkers of color who are most impacted by COVID and climate change.

With over 1,800 school buildings, New York City has one of the largest school districts in the
country.l K-12 public schools account for one-quarter of all city-owned buildings, and they
are also among the biggest climate polluters.?

Many of those buildings are large with expansive rooftops that are suitable for solar energy,
and can provide 23.2 megawatts of solar energy to the City.2 Since the City published it's
Solar 100 report, it recognized the Department of Education (DOE) as an integral partner

in achieving its solar energy goals. Beyond the solar-ready capabilities that DOE’s buildings
provide, K-12 schools are a large portion of the City’s highest carbon emitters in its public
buildings portfolio. According to a September 2020 report by The Solar Foundation, only 2.4
percent of New York City schools have installed solar.
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— Climate Works for All

Under the next mayor, New York City needs to do more and move faster on the installation
of solar. The City has already worked with unions to successfully build Green, Healthy Schools
such as PS 62, also known as the Kathleen Grimm School for Leadership in Staten Island. PS 62
is the first net-zero school in New York City, one of the first of its kind in the world, and it har-
vests as much renewable energy as it uses annually.

Created in partnership with IBEW Local 3, the 60,000 square foot PS 62 building has solar pan-
els on the roof and its south facing walls to take advantage of the sunlight throughout the
day, allowing the building to optimize the amount of solar energy it can collect. It is com-
plete with a high-performance building envelope, day-lit corridors, a geothermal well field,
energy recovery ventilators and demand-control ventilation, as well as solar thermal panels
to provide hot water and supplement the heating system.# Other features include low-en-
ergy kitchen equipment, a greenhouse, and a vegetable garden. All New York City public
schools, including existing schools, deserve this kind of healthy and sustainable environment.
The next mayor can and should implement energy efficiency and renewable energy proj-
ects in K-12 public schools in all five boroughs, using PS 62 as a proven model.
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PS 62: Kathleen Grimm School for Leadership and Sustainability. Source: Architectural Record

This investment in creating Green, Healthy Schools can create good-paying, clean energy
jobs for New Yorkers across the city, including many women, immigrants, and people of col-
or. Successful pre-apprenticeships and apprenticeship programs can train workers for these
jobs, along with other long-term skills that are essential to maintaining sustainable careers in
clean energy.

As New York City moves toward full reopening of schools by September, 1.1 million public
school students, teachers, and staff must also have daily, equitable access to clean air and
feel safer breathing in their classrooms. Improving air quality control through HVAC systems
will be crucial, especially as questions remain about the durability of vaccines against new
variants of COVID-19.
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Climate Works for All

Indeed, evidence strongly suggests that the installation of HVAC systems, along with reliable
indoor air quality monitoring, can reduce the airborne spread of COVID-19. At the same
time, HVAC systems will enhance daily life in K-12 public schools, and support student perfor-
mance, engagement, and classroom behavior.

This work can, and should, begin in Mayor de Blasio’s final months in office, but it will fall to
the next mayoral administration to sustain investments in air quality control systems in schools
and solar energy, starting in communities hit the hardest by COVID and climate change.

These clean energy infrastructure projects can and should incorporate project labor agree-
ments, community hiring practices, and other contractual mechanisms that raise labor stan-
dards, to offer a pathway toward well-paid career-building jobs for both new-entry workers
and workers transitioning into the climate industry, across ages and genders. The Political
Economy Research Institute (UMass-Amherst) estimates for every $1 million spent on renew-
able energy projects and energy efficiency retrofit projects, 7.1 and 8.7 direct and indirect
jobs would be created respectively.® These jobs will not only put people back to work, but
help them secure more stable, well-paid positions that can become fulfilling careers in the
near future.

The Department of Citywide Administrative Services (DCAS) — the city agency in charge of
energy management — already has $3.8 billion allocated for energy efficiency and renew-
able energy measures for public buildings over ten years in the capital budget. But alloco-
tion is not the same as active investment. This $3.8 billion is just sitting there, waiting to be
used.

We have calculated that installing solar and HVACS in schools would cost $1.5 billion. In his
final months in office, Mayor de Blasio should begin the process of investing $1.5 billion in
solar panels and HVAC systems for New York City's public schools. Such action would leave
the next mayoral administration in a strong position to finish the job and invest the remaining
$2.3 billion toward energy efficiency projects on other public city-owned buildings. That full
investment of $1.5 billion would be enough to install solar panels and HVAC systems in every
New York City public school.
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Key Findings and Highlights of this Report:

e Asof 2019, the City has already allocated $3.8 billion into renewable energy and en-
ergy efficiency projects. In his final months in office, Mayor de Blasio should work with
city agencies to immediately install solar and HVAC systems in K-12 public schools over
the next ten years. The next incoming mayor must continue this effort to create Green,
Healthy Schools as part of recovery after COVID.

e All New York City public schools, including existing schools, should be healthy and sus-
tainable environments. The next mayor can and should create Green, Healthy Schools
in all five boroughs, using PS 62 in Staten Island as a proven model.

e [t will cost the City $460 million over the next four years to install solar panels on all K-12
public schools, and another $1.08 billion over the next 13 years to install HVAC systems
and other necessary energy efficiency upgrades. These solar panels and HVAC sys-
tems in public schools will make it easier for the city to meet its sustainability goals of
reducing greenhouse emissions by 2035 as defined in Local Law 97.

e Public schools are among the worst climate polluters and largest emitters of green-
house gases in the city.¢ That's why the installation of solar panels on public schools
will allow the City to make aggressive progress toward reducing climate pollution and
energy usage in buildings, and achieving the goal of 100 megawatts (MW) of solar
energy on public buildings by 2025.

e The city should start implementing energy efficiency projects by focusing on installing
HVAC systems in schools. Poor air quality not only impacts student and staff health, but
it also can also undermine learning by negatively affecting student attendance, com-
fort, and performance.
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Decades of divestment from Black, Indigenous, and communities of color has resulted in
crumbling infrastructure, outsized job loss, and increased chronic health issues. These environ-
mental justice communities — low-income neighborhoods that have historically been more
vulnerable to climate degradation and inequitable resource distribution — are left especially
vulnerable to getting sick and dying from COVID-19.Z Environmental justice communities are
also battling an unemployment crisis, with Black (16.6 percent) and Latinx (13.9 percent) res-
idents having higher unemployment rates than the average New Yorker (12.9 percent) since
March 2020.8 Nationally, women are suffering from the majority of pandemic-related job
losses, losing almost 5.4 million net jobs since February 2020.7

Economic injustice, environmental racism, and public health disparities will only worsen as
the climate crisis progresses in the midst of the pandemic. Now more than ever, it is critical
that the City focuses on reducing emissions and pollutants, creating good jobs, and ensuring
an equitable recovery for all.

Mayor de Blasio can learn from the COVID-19 crisis and take aggressive, bold action in his
final months in office to drive an equitable recovery and tackle root causes of the climate
change and COVID-19 crisis. Reducing the city’'s greenhouse gas emissions, while improving
indoor and outdoor air quality for frontline communities can have consequential positive
health outcomes and save lives, especially as clinical research attributes high mortality rates
from COVID-19 to longstanding environmental degradation.!©
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Focusing on reducing emissions from New York City’s public school buildings will help the
city make aggressive progress towards its goals of reducing climate pollution and increas-
ing energy efficiency. K-12 schools rank among the top three most numerous city building
types, and are among the top-emitting public buildings in New York City.!l Installing solar
panels and air control systems like HVAC in public schools will allow Mayor de Blasio, and
the next incoming mayor, to foster more resilient neighborhoods and ensure the benefits
of renewable energy reach low-income New Yorkers of color who are most impacted by
the pandemic and climate change.

Installing solar panels on schools will reduce emissions, pollutants, and our dependence on
fossil fuels. Further, installing HVAC systems — in tandem with reliable indoor air quality mon-
itoring — will mitigate the airborne fransmission of COVID-19 in schools and make inroads to
addressing chronic health disparities. The City has already successfully worked with unions
to build sustainable schools such as Public School 62, also known as the Kathleen Grimm
School for Leadership in Staten Island. Built in partnership with Climate Works for All Coali-
tion member IBEW Local 3, PS 62 is the first net-zero school in New York City, one of the first
of its kind in the world, and it harvests as much renewable energy as it uses annually— a
model that should be replicated at schools across the city.

Immediate investment in the creation of Green, Healthy Schools will help solidify Mayor
de Blasio's legacy as a progressive climate leader and set up the next mayor for success
in achieving the city’s climate goals. The installation of solar panels on public schools will
allow the city to make aggressive progress toward reducing climate pollution and ener-
gy usage in buildings, and achieving the goal of 100 megawatts (MW) of solar energy on
public buildings by 2025.

Green Healthy Schools will create sustainable, clean energy jobs in renewable energy and
energy efficiency projects across New York City K-12 public schools. These jobs are in ad-
dition to the thousands of jobs that will be created by the greater Community Mobilization
Act. This also aligns with the Climate Leadership and Community Protections Act, which
sets the stage for the city to build regenerative economies that address renewable energy
generation, food security, water, tfransportation, and sustainable manufacturing .

Green Healthy Schools will set a clear standard for what other public and private buildings
must do to meet the goals outlined in Local Law 97 of 2019— the city's landmark building
emissions legislation.

The Climate Works for All coalition is calling for Mayor de Blasio to swiftly implement Local
Law 97 by ensuring $1.5 billion of the capital funding already committed to renewable
energy and energy efficiency projects go toward the creation of Green Healthy Schools,
with priority given to those located in environmental justice communities.

In his final months in office, Mayor de Blasio should play an active role in ensuring that the
Department of Citywide Administrative Services (DCAS), the School Construction Author-
ity (SCA), and the Department of Education (DOE) have a plan to access and spend the
capital funding already allocated to ensure the city meets its climate goals. It will be up to
the next incoming mayor to ensure the continued implementation of Local Law 97, and
expanded capital funding necessary for additional renewable energy and energy effi-
ciency projects.
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Our analysis references an average cost range of $3.30 - $5 per watt installed, which in-
cludes the cost of materials and labor.'2 To date, the city has only installed 8.2 MW of solar
energy in 42 schools.2 It will cost the City $460 million over the next four years to install the
remaining 21.8 MW needed to meet the 100 MW by 2025 goal. Another $1.08 billion over the
next 13 years will be needed to install HVAC systems and other energy efficiency upgrades
to meet the city’s 2035 emissions goals defined by Local Law 97.

The city already has the resources to get this done. Due to the Climate Works for All coali-
tion's leadership, the City reinforced its commitment to climate resiliency by allocating $3.8
billion for renewable energy and energy efficiency projects. But none of this funding has
been actively invested since its allocation. New York can no longer afford to push off these
investments. Mayor Bill de Blasio must take action now and ensure that these capital funds
are immediately made available for solar panels and HVAC system installation in public
schools. After Mayor de Blasio leaves office, the next incoming mayor must ensure the con-
tinued implementation of these renewable energy and energy efficiency projects, especially
in the communities hit hardest by the pandemic and climate change.

Now is the time to deeply invest in job creation strategies that support journeypersons, ap-
prentices, and new entry workers who are still grappling with unemployment caused by the
pandemic. Mayor de Blasio should invest in proven pre-apprenticeship and apprenticeship
programs that train workers on the skills needed for a sustainable career across the clean
energy sector. Green Healthy Schools will bring jobs back to the city and support women,
low-income New Yorkers, and other traditionally underrepresented workers on their paths to
attaining good, union-track jobs.

i I am currently a Journeywoman Electrician in
the International Brotherhood of Electrical
Workers (IBEW) Local Union # 3. I would never
have imagined that I would have become an
Electrician in one of the most powerful labor
unions in America as an adult. But nine years
into my career, I still believe it is one of my
most significant decisions. I would not have
made it into the union without NEW's
(Nontraditional Employment for Women)
guidance with their pre-apprenticeship
program specializing in preparing womxn for
careers in the blue-collar field”

Shauna Irving, Local 3, IBEW
‘A’ Construction Journeywoman
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There are already successful workforce development models the city can look to for further
expansion. IBEW Local 3 has successfully built an education program model that supports
both incoming apprentices and journeypersons in the electrical sector. Their apprenticeship
program works with pre-apprenticeship programs to directly place workers into union-track
jobs. This program model ensures women, low-income New Yorkers, and other traditionally
underrepresented workers have access to support programs that prepare and train them for
careers in clean energy— a rapidly growing sector of the economy. New York City should
build on this model, among other proven workforce development programs, to ensure all
New Yorkers have access to an equitable recovery.

New York City is already seeing the devastating impacts of climate change, and commu-
nities across the city are still reeling from the overlapping crises brought on by the COVID-19
pandemic. Air quality control remains a vital short-term priority that also produces long-term
benefits to public health and student performance. We owe it to New York’s more than 1.1
million students, teachers, staff, and their communities to provide clean air in schools and
create more resilient communities that will withstand the next pandemic, or catastrophic
climate event.

Why New York City Public Schools?

According to Environment America, though ranking éth in installed solar capacity, New York
City ranks 37th in installed solar per capita.* To date, New York City has only installed 8.88
megawatts (MW) of solar energy.'> The Department of Citywide Administrative Services’
(DCAS) Solar 100 report outlines the city’s progress in meeting its goal of 100 MW of solar
energy on public buildings by 2025. The report found that out of 2,008 buildings assessed, 429
buildings were ready for solar installations and had a combined capacity of 30.35 MW. This is
in addition to the 1,000 MW by 2035 goal for public and private buildings as outlined by the
city’s 80X50 plan.' To achieve it’s 100 MW by 2025 goal, DCAS must install nearly 23 MW per
year; to achieve the 2035 goal, it must install nearly 67 MW per year moving forward. Now
with Local Law 97 — the City's landmark building emissions legislation — the city must ensure
buildings also meet carbon emissions caps for their energy use.

Figure 1: Public schools make up the largest share of City buildings over the LL 97 2035 emis-
sions cap.
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Figure 2: K-12 schools are among the top-emitting public buildings in New York City.
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Figure shows total emissions by property type as reported in 2019 LL 84 benchmarking data.

Focused implementation of Local Law 97 on K-12 public schools will allow Mayor de Blasio fo make
significant progress towards the city's 100 MW solar energy goals. K-12 public schools are among the
top-emitting public buildings in New York City and rank among the top three most numerous City build-
ing types (see figures 1 and 2).2 With over 1,800 school buildings, New York City has one of the largest
school districts in the country.'® Much of the Department of Education’s (DOE) building stock features
large, expansive rooftops that are suitable for solar energy. The City estimates DOE buildings have the
potential to provide 23.2 megawatts of solar energy to the City.”2 Beyond the solar-ready capabilities
that DOE's buildings provide, K-12 schools are a large portion of the City’s highest carbon emitters in

its public buildings portfolio. According to a September 2020 report by The Solar Foundation, only 2.4
percent of New York City schools have installed solar.

Based on public DCAS data, the city has identified a total of 1,055 schools that are larger than 10,000
square feet and where solar could be installed. As of 2020, the city has installed 8.2 MW of solar energy
in 42 schools, 24 of which are in environmental justice communities.2 DCAS is currently working on in-
stalling solar PV systems in 143 schools, of which 93 are located in environmental justice zones— adding
an estimated capacity of 27.3 MW to the city. A total of 109 schools, of which 71 are in environmental
justice zones, have roofs that are ready for solar installations. If these projects were to materialize they
would add an estimated capacity of 10.5 MW to the City. Finally, there are 890 schools that have un-
dergone roof assessments. While it's still unclear if these buildings are solar ready, 625 of these schools a
in fair to good condition and 243 are in less than fair to poor condition.
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Figure 3: By 2035 LL 97 emission caps, schools will become the top-emitting public building in
New York City and significantly outrank other building types.
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Figure 4: Since 2016, more than half of DCAS’ solar projects have been in public schools.
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New York City needs to do more and move faster. The City has already worked with
unions to successfully build Green, Healthy Schools such as Public School 62, also
known as the Kathleen Grimm School for Leadership in Staten Island. PS 62 is the

first net-zero school in NYC, one of the first of its kind in the world, and it harvests as
much renewable energy as it uses annually. Built in partnership with IBEW, the 60,000
square foot building has solar panels on the roof and its south facing walls to take
advantage of the sunlight throughout the day, allowing the building to optimize the
amount of solar energy it can collect. PS 62 is complete with a high-performance
building envelope, day-lit corridors, a geothermal well field, energy recovery ven-
tilators and demand-control ventilation, as well as solar thermal panels to provide
hot water and supplement the heating system.2! Other features include low-energy
kitchen equipment, a greenhouse, and a vegetable garden. All New York City pub-
lic schools, including existing schools, deserve this kind of healthy and sustainable
environment.

“The success of PS 62R is the perfect
example of what highly skilled qualified
tradespeople bring to the table. The school,
which features a photovoltaic exoskeleton,
a wind turbine, energy generating exercise
bikes, a geothermal heating and cooling
system and a highly efficient LED lighting
system with daylight harvesting and
dimming capabilities, will serve as a pilot
site for schools across the country.”

Local 3 Business Manager
Christopher Erikson

=7 05 4%
= #n Creating Green, Healthy Schools — 11



— Climate Works for All

Most mitigation measures since the onset of the COVID-19 pandemic have focused on
hygiene, physical distancing and contact tracing, despite experts expressing the impor-
tance of ventilation. Typical sources of indoor air pollution come from outdoor sources,
building equipment, furnishings, among other sources. The Environmental Protection Agency
found that failing to prevent, or respond to, indoor air quality can increase long- and short-
term health effects for students and staff including coughing, headaches, and respiratory
illnesses like aggravated asthma.? Nationally, the EPA found that nearly 1 in 13 children of
school-age are already diagnosed with asthma.2 In the Bronx, approximately 15.5 percent
of 4-5-year-old children have asthma, compared to 9.2 percent of New York City students
overall and 8.9 percent of US children 2 to 17 years of age.?* Air quality control in schools
continues to be a highlighted mitigation strategy by the EPA—a recommendation that de-
mands more attention especially in the wake of the pandemic.

Poor air quality not only impacts student and staff health, research also shows it can impact
student attendance, comfort, and performance.z The National Bureau of ECconomic Re-
search found inhaling car and fruck fumes can lead to long-term respiratory issues, and chil-
dren in schools closer to highly-polluting infrastructure — like highways — performed worse than
their peers in less polluted areas.? Other impacts include reduced student, teacher, and staff
performance; increased potential for school closings or relocation; and strained relationships
among school administration, parents, staff, and community members.

As schools fully reopen in September, Mayor de Blasio must ensure New York's over 1.1 mil-
lion students, their communities, teachers, and staff have access to clean air and feel safer
breathing in their classrooms. Air quality control remains a vital short-term priority that also
produces long-term benefits to public health and student performance. It is critical that the
city install air quality control systems for schools in the communities hit hardest by historic cli-
mate degradation as part of its COVID-19 recovery efforts.

Focusing on schools within environmental justice communities will help mitigate the current
COVID-19 crises, and also make inroads to addressing the root causes which allowed for the
foundation of their existence.
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City-wide Implementation of Solar and Energy Efficiency in
K-12 Public Schools

New York City is simply not making the progress it needs in energy efficiency and renew-
able energy to meet its climate goals. Local Law 97 implementation must happen com-
prehensively to meet the needs of communities still reeling from the COVID-19 pandem-
ic. Implementing renewable energy and energy efficiency projects will allow the city to
meet its climate goals and ensure well paying jobs are put back into its most impacted
communities. The city can start this work by prioritizing the installation of solar and HVAC
systems on K-12 public schools.

Solar in K-12 Public Schools

As a starting point, the Climate Works for All coalition is calling for New York City to swiftly
implement Local Law 97 by ensuring $460 million of the capital funding already commit-
ted to renewable energy to go toward the installation of solar PV systems in K-12 public
schools, starting with those located in environmental justice communities.

Our analysis references an average cost range of $3.30 - $5 per waftt installed, which
includes the cost of materials and labor.# To date, the city has only installed 8.2 MW of
solar energy in 42 schools.2 It will cost the City $460 million over the next four years to
install the remaining 91.8 MW needed to meet the 100 MW by 2025 goal. That is, the city
must spend at least $115 million every year for the next four years to meet its 100 MW
solar goals.

Stephen A Halsey JHS 157 in Queens.
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My career with IBEW local 3 has provided me with
opportunities beyond a great salary, pension,
college degree, and job security. From the time I
started In the pre-apprentice program
"Construction Skills" I was encouraged to pursue a
variety of my interests within the union including
community involvement, mentorship programs,
and now helping to advocate for the use of
alternative energy, which will ultimately promote
the growth of jobs for the community and new
members into our union to have the same
opportunities as myself."

Manny Yllescas, Local 3 IBEW,
'‘A' Construction Journeyman

AF

In our current climate reality, it is crucial that cities move towards sustainable and resilient
energy sources that improve our outdoor air quality at the local level. We need to move
quickly because we're running out of time to avoid the looming threat of warming the
planet by two degrees Celsius, and we need to stop harming frontline and environmental
justice communities with localized emissions. Solar power generation emits 96 percent less
greenhouse gases than electricity from coal,? and 91 percent fewer than electricity from
natural gas.® Calculations from the National Renewable Energy Laboratory show that
most emissions from solar energy occur during the raw material extraction, and during the
manufacturing and installation of solar panels. In other words, if we change the way we
extract resources and produce products, solar PV systems can materialize further emissions
reductions.

Environmental justice advocates have long alerted the general public about the links
between local, hazardous environmental conditions and the health of New Yorkers. The
pandemic has made that link undeniable. New York communities that have lived with
long-term air pollution have some of the highest rates of COVID-19.31 A nationwide study
from Harvard University found that an increase of one microgram PM2.5 is associated with
an eight percent increase in the death rate from COVID-19.2 That is, a small increase in
long-term exposure to pollution can cause a large increase in the probability of dying from
COVID-19. Solar energy can help reduce and avoid the air pollutants that have continu-
ously harmed communities and has tangible benefits on the environment. For example, a
71.3 kW solar PV system — which is the average potential size of a City solar project® — that
receives an average of 4.58 kWh/m2/day of solar radiation, and could produce approxi-
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mately 93,630 kWh of electricity in one year of operation. That translates into 39 tons® of an-
nual avoided carbon dioxide emissions— the equivalent of avoiding more than 4,300 gallons
of gasoline and the amount of carbon sequestered by nearly 51 acres of U.S. forests in one
year.3¢

Solar PV systems produce most of their energy when it is sunny with potentially high tem-
peratures, which are also the times of day when energy demands tend to increase. On a
hot and sunny day, people turn on their air conditioners and drive up energy demand— this
is precisely when peaker plants are needed. If large buildings — like schools — had solar pan-
els installed, energy from that system could be used to replace power from peaker plants,
especially if the system is bolstered by energy storage.*” Most New York City peaker plants
were constructed between the 1960s and 1970s, and were only supposed to be in operation
for occasional usage. However, in the last 20 years peakers have become part of the city’s
permanent energy infrastructure, and are used constantly .28 Moreover, given that they emit
twice as much carbon dioxide per unit of electricity and emit 20 times as much nitfrogen
dioxide as compared to regular power plants,® the City’s peaker plants are another contrib-
utor to respiratory health problems.® There's been local momentum building around reduc-
ing the city’'s reliance on peaker plants, as indicated by the PEAK coalition’s work to replace
peaker power plants with renewable energy and energy storage alternatives. Installing solar
PV systems in schools will permit the city to shift fo cleaner, renewable energy sources espe-
cially in communities that have historically battled with environmental injustice.

When solar panels are bolstered by battery systems that can be used as onsite energy stor-
age, schools can serve as public centers that respond to climate emergencies and can
increase the resiliency of the school itself and the surrounding community. A report by the
National Renewable Energy Laboratory (NREL) and the City University of New York (CUNY)
modeled the economic benefit of installing PV systems supported by battery storage in mul-
tiple locations across the City. Susan Wagner High School was identified as one of the sites
that could support such a system and become a climate resiliency resource for its surround-
ing community. In 2012, during Hurricane Sandy, the school was used as an emergency shel-
ter, and diesel generators were needed to provide energy when power was cut. A solar PV
system with battery storage could have provided power for the school, and reduced or elim-
inated the need for a generator during the aftermath of Hurricane Sandy. According to the
NREL and CUNY report, PV systems can be used as alternatives to existing forms of backup
enerqy like generators and, at the very least, can reduce the amount of fuel used by gen-
erators by 9 to 36 percent 4 Expanding the city's solar network will help create more resilient
neighborhoods that are better prepared to tackle the next catastrophic climate event.

If onsite solar energy is embedded into a school’s curriculum, the PV system could be used
to tfeach students about broad ideas related to climate change and climate sustainability
and resiliency. It can also provide an incredible opportunity to dive deeper into STEM sub-
jects as well as solar power, energy systems and markets, and electrical systems. The New
York City Department of Education and the nonprofit Solar One are currently partnering on
a climate change and renewable energy curriculum for 3-12th graders.# The curriculum is
designed to provide hands-on learning on installing solar panels.# If most schools had solar
panels installed, these systems could be an excellent opportunity to not only focus on STEM
subjects, but could also encourage workforce development programs to guide students into
well-paying green jobs out of high school.
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‘ Participating in 'Construction
Skills' was an opportunity I will

always be grateful for. It gave
me a mindset of unity to make
changes that will benefit

everyone. As a working-class
member, it helped me see the
opportunity beyond what's
presented.”

Saudia Khan, Local 3 IBEW,
'‘A' Construction Journeywoman

According fto the U.S. Department of Energy, “K-12 schools spend more than $8 billion on
energy annually, making energy the second highest operating expenditure for schools after
personnel costs.”# Solar energy can help schools reduce operating costs and focus funds

on other priorities that directly help teachers and students. For example, the Tucson Arizona
School District — the third largest school district in Arizona — recently installed 23.8 MW in 80
schools. The district will save over $43 million over 20 years. A limited solar installation project
for seven schools in Arkansas is saving $2.4 million over 20 years. The school district has decid-
ed to use some of those savings to retain teachers by raising salaries at an average increase
of $2,000 to $3,000 per year.22 New York City should look to the installation of solar as a source
of long-term cost-savings for schools as part of its recovery plan, especially as the schools
fully reopen in September.

Effective Energy Efficiency in K-12 Public Schools

To ensure the spirit of the Local Law is upheld by the private sector and to reduce green-
house gas emissions by 40 percent by 2030, New York City must lead by example and retrofit
public buildings with the urgency the issue deserves. As a starting point, the Climate Works
for All coalition is calling for New York City to swiftly implement Local Law 97 by ensuring
$1.08 billion goes toward energy efficiency projects dedicated to air quality control. Prioritiz-
ing energy efficiency projects dedicated to air quality control will help the city mitigate the
airborne transmission of COVID-19 in schools, and also produce long-term benefits to public
health and student performance. The coalition recommends for $1.08 billion of the capital
funding allocated for energy efficiency projects to go towards installing air control systems
like HVAC in schools that are currently emitting above 2030 - 2034 standards, starting with
those located in environmental justice communities.
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Approximately 1,132 K-12 schools with a total of 143,869,137 square feet, are emitting at levels
beyond LL 97's 2030 - 2034 period of compliance. At an average cost of $7.55 per square foot
to refrofit buildings, the city would need over $1.08 billion throughout the next 13 years to meet
LL97 emission targets. That is, the City needs about $80 million every year for the next 13 years
to meet its LL 97 2030 emissions goals.

Research shows the COVID-19 virus can remain airborne for longer periods of time and for
further distances than originally thought. In fact, SARS-CoV-2 viral particles actually spread
between people more readily indoors than outdoors.® When indoors, ventilation helps offset
and reduce the concentration of viral particles in the air. The lower concentration of particles
there are in the air, the less likely they are to enter someone’s system through inhalation, or by
making contact with the eyes, nose, and mouth; and the less likely that the virus accumulates
on surfaces.*? Research shows sealed buildings with appropriately designed and maintained
HVAC systems can provide better indoor air quality than a building with operable windows.*
The EPA recommends increased ventilation, with outdoor air and air filiration, as important
components of a larger strategy that includes social distancing, wearing face masks, surface
cleaning and disinfecting, hand washing, and other precautions.2! HVAC systems will help mit-
igate the airborne spread of COVID-19, and help students and staff feel safer to breathe the
air in their classrooms.

Highly-polluting infrastructure such as power plants, landfills, and highways are often in envi-
ronmental justice communities. This results in increased rates of asthma and increased chanc-
es of mortality from COVID-19 concentrated in these communities.?? In fact, nearly 1in 13
school-age children have asthma.2® A 2019 study found almost 250 New York public schools
were located within 500 feet of a highway or major roadway— a distance which the EPA
says pollution risk is at its highest.>* Academic research shows that when properly installed and
maintained, HVAC systems significantly improve indoor air quality and air ventilation in schools.
Scientific data also suggests that inflammation, respiratory infections, asthma symptoms and
short-term sick leave increase with lower ventilation rates.2> With HVAC, every classroom can
have access to a system that cleans and cools air, which is critical for protecting the health
and well-being of students and teachers during hot weather (which is expected to become
more frequent and severe as a result of the climate change).

In 2019, The National Bureau of Economic Research conducted a study that found exposure
to pollution negatively impacts student performance, classroom behavior, and attendance .
The study found students in the school with higher exposure to localized pollution had lower
test scores, missed more school time, and were more likely to develop behavioral issues than
their peers. Researchers noted the impacts are even greater in areas with heavily-trafficked
roads - like highways — and the effects appear to persist after the student moves away from
the highly-polluted area.*’

It is clear that the installation of solar and HVAC systems in K-12 public schools will help New
York City drive an equitable recovery, and tackle root causes of climate change and the
COVID-19 crisis. Mayor de Blasio must work with DCAS, SCA, and the DOE to ensure the city is
actively utilizing the $3.8 billion of capital funding it's already set aside for this work, and it will
be up to the next incoming mayor to continue to invest in long term infrastructure projects that
to continue this effort across all other New York City buildings.
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"The way that I got connected to my union’s
apprenticeship program was through Non-Traditional
Employment for Women (NEW), a pre-apprenticeship
program that prepares and places women in careers in
skilled construction. After completing NEW’s pre-
apprenticeship and IBEW Local 3’s electrical
apprenticeship, I became a Sub-foreman, then Foreman,
and finally General Foreman on some of the most iconic
projects in NYC. I've worked on the tracks of our
subway system, I've rehabilitated NYCHA housing,
energy efficiency systems at 3 World Trade Center, and
PS62R in Staten Island—the first net-zero energy
school in the Northeast. Words cannot express the
immeasurable amount of pride I feel as an IBEW
tradeswoman having contributed to a stronger, greener,
and more resilient New York City.”

Allison Ziogas, Local 3 IBEW,
'‘A' Construction Journeywoman

An Equitable Recovery for All

Communities across New York City are sfill battling an unemployment crisis brought on by the
COVID-19 pandemic. Since March 2020, unemployment rates among Black (16.6 percent)
and Latinx (13.9 percent) New Yorkers have been higher than the general city average (12.9
percent).® Research shows women suffered the majority of pandemic-related job losses,
losing 5.4 million net jobs during the pandemic— almost 1 million more than men.?? Green
Healthy Schools can offer the city a plan to put good, public sector jobs back into Black
and brown environmental justice communities. By investing in clean energy infrastructure
projects that incorporate project labor agreements, community hiring practices, and other
contractual mechanisms that raise labor standards, New York City would offer a pathway to
well-paid career-building jobs for both new-entry workers and workers transitioning into the
climate industry, across ages and genders.

The Political Economy Research Institute (PERI) estimates for every $1 million spent on renew-
able energy projects 7.1 direct and indirect jobs would be created. The average cost of
solar PV systems in New York City is $3.50 per watt.¢t However, industry experts say including
prevailing wages in the solar industry would increase this cost to $5 per watt. To install 6,124
kW in schools that are solar-ready, it would cost the city $30,620,750. The city would need
over $460 million over the next four years to reach 100 megawatts of solar energy in public
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schools. Alternatively, though the average cost of HVAC systems vary by type and size, PERI
estimates for every $1 million spent on energy efficiency retrofit projects, up to 8.7 direct and
indirect jobs will be created.’? These careers can include positions in manufacturing such as
process control technicians, quality assurance specialists, electronics technicians, and ad-
vanced manufacturing technicians. It can also include installation and operations jobs such
as solar assemblers and basic installers, as well as HVYAC technicians, roofers, plumbers with
solar expertise, in addition to sheet metal workers, heat and frost insulators, and bricklayers.

‘ Nontraditional Employment
for Women

Hard Hats. Strong Women. Building the Future.

Nontraditional Employment for Women (NEW) is a training
program that prepares women to participate in the con-
struction, utility and maintenance trades in New York City.
NEW’s goal is to provide paths to fields of employment that
have been traditionally harder to access for women, in-
creasing the number of women employed in the construc-
tion trades. NEW has placed over 3,000 women into frades
B careers in the last ten years. The average starting wage of
¥ a NEW graduate is 19 dollars an hour.

As of 2021, the City is now mandated to incorporate project labor agreements in public-
ly-funded renewable energy projects. These rigorous labor standards ensure the creation of
good quality, career-tfrack jobs. When PLAs do not apply, the City must ensure projects pay
prevailing wages and include other contractual agreements that further workers’ rights. PLAs
and prevailing wages can make the difference between a low-wage job and a sustaining
long-term career. Contractors should also prioritize implementing community hiring practic-
es, such as explicitly employing local low-income residents, residents of NYCHA, women, and
long-term unemployed New Yorkers in new hiring opportunities.

Now is the time to deeply invest in job creation strategies that support journeypersons, ap-
prentices, and new entry workers who've suffered pandemic-related job losses. The mayor
should invest in proven pre-apprenticeship and apprenticeship programs that train workers
on the skills needed for a sustainable career across the clean energy sector. Green Healthy
Schools will bring jobs back to the city and support women, low-income New Yorkers, and
other traditionally underrepresented workers on their paths to attaining good, union-track
jobs.
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There are already successful workforce development models the city can look to for further
expansion. Climate Works for All coalition member IBEW Local 3 has successfully built an ed-
ucation program model that supports both incoming apprentices and journeypersons in the
electrical sector. Their apprenticeship program works with pre-apprenticeship programs to
directly place workers into union-track jobs. This program model ensures women, low-income
New Yorkers, and other traditionally underrepresented workers have access to support pro-
grams that prepare and train them for the sustainability sector. New York City can and should
build on this model, to ensure all New Yorkers have access to an equitable recovery.

New York City should adopt the Federal government’s supportive services framework to
ensure that up to 1.5 percent of funding appropriated to city renewable energy projects go
directly to pre-apprenticeship programs that train new entry workers how to properly install
and maintain solar PV and HVAC systems, some of which include:

e Nonfraditional Employment for Women (NEW) places women in careers in the skilled
construction, utility and maintenance trades.

e Pathways 2 Apprenticeship assists people from low-income communities to access
union construction apprenticeships, striving to serve justice involved individuals, resi-
dents of public housing, and the under-employed.

e The Edward J. Malloy Initiative for Construction Skills supports adults and young people
of color interested in securing a career in the unionized construction industry. They work
closely with the New York City Department of Small Business Services and the City Work-
force One.

e Consortium for Worker Education (CWE) partners with 35 unions and 40 communi-
ty-based organizations to provide workforce preparation, industry specific fraining, and
employment services to over 60,000 New York City workers annually.

e Helmets to Hard Hats's New York chapter helps veterans to get back to work.

The job creation strategies outlined in this report offer the city a plan to put good, public sec-
tor jobs back into Black and brown environmental justice communities. New York City should
invest in certification training programs in addition to apprenticeship programs across all sec-
tors to fully support the growing clean energy industry. Some training programs that the city
and other renewable sectors can look to model include:

32BJ’'s Green Building Training Program
Green City Force

Association for Energy Affordability, Inc. (AEA)
CUNY Building Performance Lab

The Hope Program

Solar One
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https://p2atrades.org/
http://www.constructionskills.org/pages/pat.html
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A Look Ahead

The main financing models that cities use to install solar energy in schools are direct purchase,
land leasing through cash, grants, donations, or bonds, and third party ownership. Under the
direct purchase model the city pays for the solar energy system, which includes construction,
installation, operations, and maintenance. Under the third party ownership model — the most
common - cities purchase solar energy for a portion of their electricity needs through a long-
term conftract, often a power purchase agreement or PPA. Under this model a private sector
company owns the energy system and is responsible for installation, operations and main-
tenance. DCAS should use this opportunity to reevaluate its PPAs and consider alternative
financing models that will offer communities a larger share of the economic benefits tied to
solar.

According to The Solar Foundation, 79 percent of solar installed in schools is financed through
third party ownership using PPAs. Only 14 percent is financed through bonds, loans, or cash,
and seven percent is financed through grants or donations. New York City schools follow a
similar frend. Between 2005 and 2018, most school solar projects were completed using cap-
ital funds. However, 79 percent of projects that are currently in progress are being financed
through PPAs (see Figure 5).

Figure 5: A majority of the City’s current solar projects are being financed by Power Purchas-
ing Agreements.

Completed Projects Projects In Progress

Financing Mechar
. Agency Funded
B ceia

B -

Financing Mechanism

. Capital
B

Figure shows percentage of New York City solar projects completed by various financing
mechanisms. (Used 2020 LL 24 data from DCAS)

Financing solar through PPAs poses a myriad of equity, economic development, and work-
force development issues. Implementing solar energy through PPAs with private sector com-
panies does not maximize the public benefit that such a large infrastructure investment in
New York City could have. Solar installation and other public works projects are typically
subject to quality jobs standards, such as prevailing wage, health and safety standards, and
other benefits to the project’s workforce. These job standards are safeguarded through PLAs.
Currently, solar energy in public buildings financed through PPAs are not subject to PLAs.
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Instead, they follow labor practices that are below quality job standards. For example, it
is common for private sector companies working on renewable energy to hire and lay off
workers within three months to avoid paying unemployment benefits as required by law.
Reaching climate goals will cost millions of dollars; taxpayer funds should be used to solve
both the climate crisis, and to tackle inequality highlighted by COVID-19 as well.

In previous reports and in its advocacy work, the Climate Works for All coalition has urged
the City to assess the full range of financing options that include public financing, control,
and ownership of solar power projects so that equity issues can be tackled through the im-
plementation of these projects. PPAs do not maximize the potential savings from solar.¢4
Rather, they shift most of the cost savings that come from solar energy to private solar de-
velopers, thereby reducing the City’s ability to reinvest in communities hit hardest by climate
change. The City should not move forward with PPAs for solar installation to ensure more
savings to be returned to public funds and low-income communities. Only by focusing on
how we implement climate initiatives can we make progress on economic equity and focus
resources on frontline and environmental justice communities.
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Conclusion

As New York City moves toward full reopening of schools in September, all public schools
need and deserve daily, equitable access to clean air in their classrooms.

Improving air quality control through HVAC systems will be crucial, especially as questions
remain about the durability of vaccines against new variants of COVID-19.

As New York City moves toward full reopening of schools in September, all public schools
need and deserve daily, equitable access to clean air in their classrooms.

Mayor de Blasio should use his final months in office to begin investing $1.5 billion in HYAC
systems and solar panels for New York City's public schools.

Such a move by de Blasio would put the next mayoral administration in a strong position to
finish the job of creating net-zero schools across the city. The full investment of $1.5 billion
would be enough for the next Mayor to install solar panels and HVAC systems in every New
York City public school. And that would still leave a remaining $2.3 billion to be invested in
necessary energy efficiency projects on other city-owned public buildings.

The next Mayor can and should create net-zero schools in all five boroughs, using PS 62 as

a proven model. This investment in net-zero schools can create good-paying, clean energy
jobs for New Yorkers across the city, including many women, immigrants, and people of col-
or.

Installing solar panels and air control systems like HVAC in public schools will allow the next
Mayor to foster more resilient neighborhoods and ensure the benefits of renewable energy
reach low-income New Yorkers of color most impacted by COVID-19 and climate change.

':"":'/' _] [} ’. -'.“-
= fﬁ{” Creating Green, Healthy Schools — 23



— Climate Works for All

Endnotes

1. The Solar Foundation. (Sep 2020). “Brighter Future: A Study on Solar in Schools.”

2. Urban Green Council. (2020). “New York City's Water and Energy Use Report.” Data from
2019 LL84 Benchmarking Data with Urban Green Council Quality Data Flags found at bottom
of landing page: https://www.urbangreencouncil.org/content/projects/new-york-citys-2020-
energy-and-water-use-report

3. DCAS. (Dec 2016). “Solar 100: New York City's Municipal Solar Strategy.” https://www].
nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/Solar100 Locdal

Law 24 2016.pdf.

4. New York City Mayor's Office of Sustainability. (2016). “New York City's Roadmap to 80 X
50."

5. Pollen, R. & Chakraborty, S. (Sep 2020). “Job Creation Estimates Through Proposed Eco-
nomic Stimulus Measures.” Political Economic Research Institute (PERI). hitps://www.peri.
umass.edu/images/Pollin--Sierra Club Job Creation----92-9-20--FINAL.pdf.

6. Urban Green Council. (2020). “New York City's Water and Energy Use Report.” Data from
2019 LL84 Benchmarking Data with Urban Green Council Quality Data Flags found at bottom
of landing page: https://www.urbangreencouncil.org/content/projects/new-york-citys-2020-
energy-and-water-use-report

7. Wu, X. Et al. (2020). *2020. Air pollution and COVID-19 mortality in the United States:
Strengths and limitations of an ecological regression analysis.” Science Advances. https://
projects.ig.harvard.edu/covid-pm.

8. NYC Comptroller Scott Stringer. (29 Mar 2021). “New York by The Numbers. Weekly Eco-
nomic and Fiscal Outlook.” https://comptroller.nyc.gov/newsroom/new-york-by-the-num-
bers-weekly-economic-and-fiscal-outlook-no-40-march-29th-2021/.

9. Ewing-Nelson, C. (Jan 2021). “All of The Jobs Lost in December Were Women Jobs.” The
National Women's Law Center. https://nwlc.org/wp-content/uploads/2021/01/Decem-
ber-Jobs-Day.pdf

10. Wu, X. Et al. (2020). *2020. Air pollution and COVID-19 mortality in the United States:
Strengths and limitations of an ecological regression analysis.” Science Advances. https://
projects.ig.harvard.edu/covid-pm.

. Data from 2019 LL84 Benchmarking Data with Urban Green Council Quality Data Flags.
Found at boftom of landing page: https://www.urbangreencouncil.org/content/projects/
new-york-citys-2020-energy-and-water-use-report.

12. EnergySage. (2 Mar 2021). “Solar Panels in New York City, NY.” https://www.energysage.
com/local-data/solar-panel-cost/ny/new-york-county/new-york-city/#:~text=As%200f%20
March%202021%2C%20the, NY%20coming%20in%20at%20%2416%2C400.

13. In their 2018 Solar Readiness Assessment Report, DCAS included the following definition
of environmental justice zones: *as defined by Local Law 64 of 2017, a low-income communi-
ty or minority community, as determined by U.S. Census Bureau, 2011 — 2015 American Com-
munity Survey.”

14. Pforzheimer, A. Et Al. (Jun 2020). “Shining Cities 2020.” Frontier Group and Environment
America Research & Policy Center. hitps://environmentamerica.org/sites/environment/files/
reports/Shining-Cities-2020/CA Shining Cities scrn.pdf.

15. DCAS. (Dec 2016). “Solar 100: New York City's Municipal Solar Strategy.” https://www1.

_/-'-"1'5" [ftﬁg Creating Green, Healthy Schools — 24


https://www.urbangreencouncil.org/sites/default/files/2019_ll84_with_urban_green_flags.xlsx
https://www.urbangreencouncil.org/content/projects/new-york-citys-2020-energy-and-water-use-report
https://www.urbangreencouncil.org/content/projects/new-york-citys-2020-energy-and-water-use-report
https://www1.nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/Solar100_Local_Law_24_2016.pdf
https://www1.nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/Solar100_Local_Law_24_2016.pdf
https://www1.nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/Solar100_Local_Law_24_2016.pdf
https://www.peri.umass.edu/images/Pollin--Sierra_Club_Job_Creation----9-9-20--FINAL.pdf
https://www.peri.umass.edu/images/Pollin--Sierra_Club_Job_Creation----9-9-20--FINAL.pdf
https://www.urbangreencouncil.org/sites/default/files/2019_ll84_with_urban_green_flags.xlsx
https://www.urbangreencouncil.org/content/projects/new-york-citys-2020-energy-and-water-use-report
https://www.urbangreencouncil.org/content/projects/new-york-citys-2020-energy-and-water-use-report
https://projects.iq.harvard.edu/covid-pm
https://projects.iq.harvard.edu/covid-pm
https://comptroller.nyc.gov/newsroom/new-york-by-the-numbers-weekly-economic-and-fiscal-outlook-no-40-march-29th-2021/
https://comptroller.nyc.gov/newsroom/new-york-by-the-numbers-weekly-economic-and-fiscal-outlook-no-40-march-29th-2021/
https://nwlc.org/wp-content/uploads/2021/01/December-Jobs-Day.pdf
https://nwlc.org/wp-content/uploads/2021/01/December-Jobs-Day.pdf
https://projects.iq.harvard.edu/covid-pm
https://projects.iq.harvard.edu/covid-pm
https://www.urbangreencouncil.org/sites/default/files/2019_ll84_with_urban_green_flags.xlsx
https://www.urbangreencouncil.org/content/projects/new-york-citys-2020-energy-and-water-use-report
https://www.urbangreencouncil.org/content/projects/new-york-citys-2020-energy-and-water-use-report
https://www.energysage.com/local-data/solar-panel-cost/ny/new-york-county/new-york-city/#:~:text=As%20of%20March%202021%2C%20the,NY%20coming%20in%20at%20%2416%2C400
https://www.energysage.com/local-data/solar-panel-cost/ny/new-york-county/new-york-city/#:~:text=As%20of%20March%202021%2C%20the,NY%20coming%20in%20at%20%2416%2C400
https://www.energysage.com/local-data/solar-panel-cost/ny/new-york-county/new-york-city/#:~:text=As%20of%20March%202021%2C%20the,NY%20coming%20in%20at%20%2416%2C400
https://www.energysage.com/local-data/solar-panel-cost/ny/new-york-county/new-york-city/#:~:text=As%20of%20March%202021%2C%20the,NY%20coming%20in%20at%20%2416%2C400
https://www1.nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/LL24_Solar_Readiness_Assessment_Report_2018.pdf
https://environmentamerica.org/sites/environment/files/reports/Shining-Cities-2020/CA_Shining_Cities_scrn.pdf
https://environmentamerica.org/sites/environment/files/reports/Shining-Cities-2020/CA_Shining_Cities_scrn.pdf
https://www1.nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/Solar100_Local_Law_24_2016.pdf

— Climate Works for All

nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/Solar100 Local

Law 24 2016.pdf.

16. Mayor's Office of Sustainability. (2014). “New York City’s Roadmap to 80 x 50". https://
www 1.nyc.gov/assets/sustainability/downloads/pdf/publications/New%20Y ork%20City's%20
Roadmap%20t0%2080%20x%2050 Final.pdf

17. Data from 2019 LL84 Benchmarking Data with Urban Green Council Quality Data Flags.
Found at bottom of landing page: https://www.urbangreencouncil.org/content/projects/
new-york-citys-2020-energy-and-water-use-report

18. The Solar Foundation. (Sep 2020). “Brighter Future: A Study on Solar in Schools.”

19. DCAS. (Dec 2016). “Solar 100: New York City's Municipal Solar Strategy.” hitps://www .
nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/Solar100 Local

Law 24 2016.pdf.

20. In their 2018 Solar Readiness Assessment Report, DCAS included the following definition of
environmental justice zones: “as defined by Local Law 64 of 2017, a low-income community
or minority community, as determined by U.S. Census Bureau, 2011 - 2015 American Commu-
nity Survey.”

21. New York City Mayor’s Office of Sustainability. (2016). “New York City's Roadmap to 80 X
50."

22. U.S. Environmental Protection Agency (EPA). “Indoor Air is Important to Schools.” Ac-
cessed April 7, 2021. hitps://www.epa.gov/iag-schools/why-indoor-air-quality-import-
ant-schools.

23. NYS Department of Health. (Jan 2019). “Asthma Information.” https://health.ny.gov/dis-
eases/asthma/.

24. Warman, K. Et. Al. (28 Jun 2010). “Modifiable Risk Factors for Asthma Morbidi-

ty in Bronx Versus Other Inner-City Children.” Journal of Asthma; 46(10): 995-1000.
10.3109/02770900903350481.

25. IBID.

26. Heissel, J. Ef. Al (Jan 2019). “Does Pollution Drive Achievement?¢ The Effect of Traffic Pollu-
tion on Academic Performance.” The National Bureau of Economic Research. https://www.
nber.org/papers/w25489.

27. EnergySage. (2 Mar 2021). “Solar Panels in New York City, NY.” https://www.energysage.
com/local-data/solar-panel-cost/ny/new-york-county/new-york-city/#:~:text=As%2001%20
March%202021%2C%20the, NY%20coming%20in%20at%20%2416%2C400.

28. In their 2018 Solar Readiness Assessment Report, DCAS included the following definition of
environmental justice zones: “as defined by Local Law 64 of 2017, a low-income community
or minority community, as determined by U.S. Census Bureau, 2011 - 2015 American Commu-
nity Survey.”

29. National Renewable Energy Laboratory. (2013). “Life Cycle Greenhouse Gas Emissions
from Solar Photovoltaics.” U.S. Department of Energy. https://www.nrel.gov/docs/fy130s-
ti/56487.pdf.

30. Bradford, A. & Fanshaw, B. (Apr 2018). “Shining Cities 2018: How Smart Policies are Ex-
panding Solar Power in America.” Frontier Group and Environment America Research & Poli-
cy Center.

31. Ramirez, R. (21 Apr 2020). “A Threat Multiplier: The Hidden Factors Contributing to New
York City's Coronavirus Disparities.” Grist. https://qgrist.org/justice/a-threat-multiplier-the-hid-

-9:::-:-:-7 = 5 =
—i—_[FIEE fr}( Creating Green, Healthy Schools — 25


https://www1.nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/Solar100_Local_Law_24_2016.pdf
https://www1.nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/Solar100_Local_Law_24_2016.pdf
https://www1.nyc.gov/assets/sustainability/downloads/pdf/publications/New%20York%20City's%20Roadmap%20to%2080%20x%2050_Final.pdf
https://www1.nyc.gov/assets/sustainability/downloads/pdf/publications/New%20York%20City's%20Roadmap%20to%2080%20x%2050_Final.pdf
https://www1.nyc.gov/assets/sustainability/downloads/pdf/publications/New%20York%20City's%20Roadmap%20to%2080%20x%2050_Final.pdf
https://www.urbangreencouncil.org/sites/default/files/2019_ll84_with_urban_green_flags.xlsx
https://www.urbangreencouncil.org/content/projects/new-york-citys-2020-energy-and-water-use-report
https://www.urbangreencouncil.org/content/projects/new-york-citys-2020-energy-and-water-use-report
https://www1.nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/Solar100_Local_Law_24_2016.pdf
https://www1.nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/Solar100_Local_Law_24_2016.pdf
https://www1.nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/Solar100_Local_Law_24_2016.pdf
https://www1.nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/LL24_Solar_Readiness_Assessment_Report_2018.pdf
https://www.epa.gov/iaq-schools/why-indoor-air-quality-important-schools
https://www.epa.gov/iaq-schools/why-indoor-air-quality-important-schools
https://health.ny.gov/diseases/asthma/
https://health.ny.gov/diseases/asthma/
https://dx.doi.org/10.3109%2F02770900903350481
https://www.nber.org/papers/w25489
https://www.nber.org/papers/w25489
https://www.energysage.com/local-data/solar-panel-cost/ny/new-york-county/new-york-city/#:~:text=As%20of%20March%202021%2C%20the,NY%20coming%20in%20at%20%2416%2C400
https://www.energysage.com/local-data/solar-panel-cost/ny/new-york-county/new-york-city/#:~:text=As%20of%20March%202021%2C%20the,NY%20coming%20in%20at%20%2416%2C400
https://www.energysage.com/local-data/solar-panel-cost/ny/new-york-county/new-york-city/#:~:text=As%20of%20March%202021%2C%20the,NY%20coming%20in%20at%20%2416%2C400
https://www.energysage.com/local-data/solar-panel-cost/ny/new-york-county/new-york-city/#:~:text=As%20of%20March%202021%2C%20the,NY%20coming%20in%20at%20%2416%2C400
https://www1.nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/LL24_Solar_Readiness_Assessment_Report_2018.pdf
https://www.nrel.gov/docs/fy13osti/56487.pdf
https://www.nrel.gov/docs/fy13osti/56487.pdf
https://grist.org/justice/a-threat-multiplier-the-hidden-factors-contributing-to-new-york-citys-coronavirus-disparities/

— Climate Works for All

den-factors-contributing-to-new-york-citys-coronavirus-disparities/

32. Wu, X. Et al. (2020). “2020. Air pollution and COVID-19 mortality in the United States:
Strengths and limitations of an ecological regression analysis.” Science Advances. https://proj-
ects.ig.harvard.edu/covid-pm.

33. DCAS. (Dec 2016). “Solar 100: New York City's Municipal Solar Strategy.” https://www]1.nyc.
gov/assets/dcas/downloads/pdf/energy/reportsandpublication/Solar100 Local Law 24 2016.
pdf.

34. Calculations based on a general New York City query in the National Renewable Energy
Laboratory’s PV calculator. Last Accessed March 9, 2021. https://pvwatts.nrel.gov/pvwatts.
php

35. Calculations were done using 2019 U.S. average of 0.92 pounds of CO2 emissions per kWh.
36. Greenhouse gas equivalencies are based on estimates provided by the U.S. EPA Green-
house Gas Equivalencies Calculator: https://www.epa.gov/energy/greenhouse-gas-equiva-
lencies-calculator

37. John, J. (17 Jan 2014). “Dueling Charts of the Day: Peaker Plants vs Green Power.” Gre-
enfech Media. https://www.greentechmedia.com/articles/read/dueling-charts-of-the-day-
peaker-plants-vs-green-power

38. Diaz, C. (7 Jul 2020). “The Push To Turn NYC's Polluting Peaker Plants Into Publicly-Owned
Solar Power.” Gothamist. https://gothamist.com/news/the-push-to-turn-nycs-polluting-peaker-
plants-into-publicly-owned-solar-power

39. IBID.

40. Peak Coadlition. (May 2020). “Dirty Energy, Big Money."” https://nylpi.org/wp-content/up-
loads/2020/05/PEAK-report-Dirty-Energy-Clean-Money-May-2020.pdf

41. Anderson, K. Et al. (2013). “New York Solar Smart DG HubResilient Solar Project: Economic
and Resiliency Impact of PV and Storage on New York Critical Infrastructure.” National Renew-
able Energy Laboratory. https://nysolarmap.com/media/1636/economic-and-resiliency-im-
pact-of-pv-and-storage.pdf.

42. Solar 1 Design Lab. (2020). “*NYC Solar Schools Education.” https://thegreendesignlab.org/
nyc-solar-schools-education/

43. Building Energy Exchange. (5 Jun 2019). “NYC Solar Schools Education Program.” https://
be-exchange.org/case study/nyc-solar-education-program/

44. Office of Energy Efficiency and Renewable Energy. (16 Sep 2008). “Guide to Financing
EnergySmart Schools.” U.S. Department of Energy. https://www]l.eere.energy.gov/buildings/
publications/pdfs/energysmartschools/ess financeguide 0708.pdf

45. The Solar Foundation. (Sep 2020). “Brighter Future: A Study on Solar in Schools.”

46. As calculated by the Climate Works for All Coalition using the Energy and Water Data
Disclosure for Local Law 84 2020 (Data for Calendar Year 2019). Last accessed on January 4,
2021. https://data.cityofnewyork.us/Environment/Energy-and-Water-Data-Disclosure-for-Lo-
cal-Law-84-/gb3v-bbre

47. “Reftrofit Market Analysis,” Urban Green Council. June 18, 2019. https://www.urbangreen-
council.org/sites/default/files/urban _green retrofit market analysis.pdf

48. The Centers for Disease Control and Prevention (CDC). (23 Mar 2021). “Ventilation in Build-
ings.” https://www.cdc.gov/coronavirus/2019-ncov/community/ventilation.html.

49. IBID.

50. U.S. Environmental Protection Agency (EPA). “Heating, Ventilation and Air-Condition-

ing Systems, Part of Indoor Air Quality Design Tools for Schools.” Accessed April 6, 2021.

=7 05 4%
= f{}( Creating Green, Healthy Schools — 26


https://grist.org/justice/a-threat-multiplier-the-hidden-factors-contributing-to-new-york-citys-coronavirus-disparities/
https://projects.iq.harvard.edu/covid-pm
https://projects.iq.harvard.edu/covid-pm
https://www1.nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/Solar100_Local_Law_24_2016.pdf
https://www1.nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/Solar100_Local_Law_24_2016.pdf
https://www1.nyc.gov/assets/dcas/downloads/pdf/energy/reportsandpublication/Solar100_Local_Law_24_2016.pdf
https://pvwatts.nrel.gov/pvwatts.php
https://pvwatts.nrel.gov/pvwatts.php
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
https://www.greentechmedia.com/articles/read/dueling-charts-of-the-day-peaker-plants-vs-green-power
https://www.greentechmedia.com/articles/read/dueling-charts-of-the-day-peaker-plants-vs-green-power
https://gothamist.com/news/the-push-to-turn-nycs-polluting-peaker-plants-into-publicly-owned-solar-power
https://gothamist.com/news/the-push-to-turn-nycs-polluting-peaker-plants-into-publicly-owned-solar-power
https://nylpi.org/wp-content/uploads/2020/05/PEAK-report-Dirty-Energy-Clean-Money-May-2020.pdf
https://nylpi.org/wp-content/uploads/2020/05/PEAK-report-Dirty-Energy-Clean-Money-May-2020.pdf
https://nysolarmap.com/media/1636/economic-and-resiliency-impact-of-pv-and-storage.pdf
https://nysolarmap.com/media/1636/economic-and-resiliency-impact-of-pv-and-storage.pdf
https://thegreendesignlab.org/nyc-solar-schools-education/
https://thegreendesignlab.org/nyc-solar-schools-education/
https://be-exchange.org/case_study/nyc-solar-education-program/
https://be-exchange.org/case_study/nyc-solar-education-program/
https://www1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_financeguide_0708.pdf
https://www1.eere.energy.gov/buildings/publications/pdfs/energysmartschools/ess_financeguide_0708.pdf
https://data.cityofnewyork.us/Environment/Energy-and-Water-Data-Disclosure-for-Local-Law-84-/qb3v-bbre
https://data.cityofnewyork.us/Environment/Energy-and-Water-Data-Disclosure-for-Local-Law-84-/qb3v-bbre
https://www.urbangreencouncil.org/sites/default/files/urban_green_retrofit_market_analysis.pdf
https://www.urbangreencouncil.org/sites/default/files/urban_green_retrofit_market_analysis.pdf
https://www.cdc.gov/coronavirus/2019-ncov/community/ventilation.html

— Climate Works for All

https://www.epa.gov/iag-schools/heating-ventilation-and-air-conditioning-systems-part-in-
door-air-quality-design-tools.

51. Itisimportant to note that HVAC systems are not enough to curb COVID-19. The CDC has
shared other prevention measures that should be taken, like using ultraviolet germicidal irradia-
tion (UVGI) as a supplement to help inactivate SARS-CoV-2, especially if options for increasing
room ventilation are limited.

52. Wu, X. Et al. (2020). “2020. Air pollution and COVID-19 mortality in the United States:
Strengths and limitations of an ecological regression analysis.” Science Advances. https://proj-
ects.ig.harvard.edu/covid-pm.

53. NYS Department of Health. (Jan 2019). “Asthma Information.” https://health.ny.gov/diseas-
es/asthma/.

54. Elsen-Rooney, M. (1 Sep 2019). “Rooms Near the Fumes: Analysis Shows Nearly 250 City
Schools Sit Near High-Pollution Highways.” Daily News. hitps://www.nydailynews.com/new-
york/education/ny-schools-pollution-highways-20190901-ugmoivewgvasritttifrivmjag-story.html.
55. H. Levin. Etf. al. (7 Dec 2010). “Ventilation rates and health: multidisciplinary review of the
scientific literature.” Indoor Transmission of Infection and Intervention. hitps://onlinelibrary.wiley.
com/doi/abs/10.1111/j.1600-0668.2010.00703.x.

56. Heissel, J. Ef. Al. (Jan 2019). “Does Pollution Drive Achievement?¢ The Effect of Traffic Pollu-
tion on Academic Performance.” The National Bureau of Economic Research. https://www.
nber.org/papers/w25489.

57. IBID.

58. NYC Comptroller Scoftt Stringer. (29 Mar 2021). “New York by The Numbers. Weekly Eco-
nomic and Fiscal Outlook.” https://compiroller.nyc.gov/newsroom/new-york-by-the-numbers-
weekly-economic-and-fiscal-outlook-no-40-march-29th-2021/.

59. Ewing-Nelson, C. (Jan 2021). “All of The Jobs Lost in December Were Women Jobs.” The
National Women's Law Center. https://nwic.org/wp-content/uploads/2021/01/Decem-
ber-Jobs-Day.pdf

60. Pollen, R. & Chakraborty, S. (Sep 2020). *Job Creation Estimates Through Proposed Eco-
nomic Stimulus Measures.” Political Economic Research Institute (PERI). https://www.peri.umass.
edu/images/Pollin--Sierra Club Job Creation----9-2-20--FINAL.pdf.

61. EnergySage. (2 Mar 2021). “Solar Panels in New York City, NY."” https://www.energysage.
com/local-data/solar-panel-cost/ny/new-york-county/new-york-city/#:~:text=As%2001%20
March%202021%2C%20the, NY%20coming%20in%20at%20%2416%2C400.

62. Pollen, R. & Chakraborty, S. (Sep 2020). *Job Creation Estimates Through Proposed Eco-
nomic Stimulus Measures.” Political Economic Research Institute (PERI). https://www.peri.umass.
edu/images/Pollin--Sierra Club Job Creation----9-2-20--FINAL.pdf.

63. U.S. Department of Energy and the Interstate Renewable Energy Council. “Solar Career
Map.” Last Accessed March 24, 2021. hitps://irecsolarcareermap.org/

64. Climate Works for All Coalition. (3 May 2017). “Restart Solar. Energizing Environmental Jus-
tice Communities.” https://alignny.org/resource/restart-solar-energizing-environmental-jus-
tice-communities/

@ O
1= PlAF f(}(’ Creating Green, Healthy Schools — 27


https://www.epa.gov/iaq-schools/heating-ventilation-and-air-conditioning-systems-part-indoor-air-quality-design-tools
https://www.epa.gov/iaq-schools/heating-ventilation-and-air-conditioning-systems-part-indoor-air-quality-design-tools
https://www.epa.gov/coronavirus/indoor-air-and-coronavirus-covid-19
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/index.html
https://projects.iq.harvard.edu/covid-pm
https://projects.iq.harvard.edu/covid-pm
https://health.ny.gov/diseases/asthma/
https://health.ny.gov/diseases/asthma/
https://www.nydailynews.com/new-york/education/ny-schools-pollution-highways-20190901-uqmoivcwgva5ritttifrlvmjaq-story.html
https://www.nydailynews.com/new-york/education/ny-schools-pollution-highways-20190901-uqmoivcwgva5ritttifrlvmjaq-story.html
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0668.2010.00703.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0668.2010.00703.x
https://www.nber.org/papers/w25489
https://www.nber.org/papers/w25489
https://comptroller.nyc.gov/newsroom/new-york-by-the-numbers-weekly-economic-and-fiscal-outlook-no-40-march-29th-2021/
https://comptroller.nyc.gov/newsroom/new-york-by-the-numbers-weekly-economic-and-fiscal-outlook-no-40-march-29th-2021/
https://nwlc.org/wp-content/uploads/2021/01/December-Jobs-Day.pdf
https://nwlc.org/wp-content/uploads/2021/01/December-Jobs-Day.pdf
https://www.peri.umass.edu/images/Pollin--Sierra_Club_Job_Creation----9-9-20--FINAL.pdf
https://www.peri.umass.edu/images/Pollin--Sierra_Club_Job_Creation----9-9-20--FINAL.pdf
https://www.energysage.com/local-data/solar-panel-cost/ny/new-york-county/new-york-city/#:~:text=As%20of%20March%202021%2C%20the,NY%20coming%20in%20at%20%2416%2C400
https://www.energysage.com/local-data/solar-panel-cost/ny/new-york-county/new-york-city/#:~:text=As%20of%20March%202021%2C%20the,NY%20coming%20in%20at%20%2416%2C400
https://www.energysage.com/local-data/solar-panel-cost/ny/new-york-county/new-york-city/#:~:text=As%20of%20March%202021%2C%20the,NY%20coming%20in%20at%20%2416%2C400
https://www.energysage.com/local-data/solar-panel-cost/ny/new-york-county/new-york-city/#:~:text=As%20of%20March%202021%2C%20the,NY%20coming%20in%20at%20%2416%2C400
https://www.peri.umass.edu/images/Pollin--Sierra_Club_Job_Creation----9-9-20--FINAL.pdf
https://www.peri.umass.edu/images/Pollin--Sierra_Club_Job_Creation----9-9-20--FINAL.pdf
https://irecsolarcareermap.org/
https://alignny.org/resource/restart-solar-energizing-environmental-justice-communities/
https://alignny.org/resource/restart-solar-energizing-environmental-justice-communities/

	u8zrcqp8kmlz
	4ltyukqcdy49
	hq6znrdnvo3a
	c805et5nf4as
	95x6d828od8m
	4insp9qnnry
	xx6krzdarq1b
	t6p2oobb920c
	6lu33j83okb3
	jiat7q9i4pn6
	vz0gsqnihji8
	7xt7lx6tzz88
	2xbfisc9mr5p
	mv90m37zwbiu
	5pout052o1cd
	za005kesh3ab
	78rwh53u0lu9
	6wmzr7jfk00p
	g8g8rsb03dve
	vx7x2m3as09g
	723gx1xhq4a8
	kasr6xgf6fu5
	4imh2zxgnqy7
	q90dmtudfwlr
	yb4g4hrjt4dp
	3qkvjrkz2h4l
	vzbowkswnaq7
	rhjqfmwvjxig
	p63k2ewim31f
	2dxr45mitwtu
	ovx8j34j494c
	o0l6t9unlcun
	tfws79mt61py
	4rho991e8pmr
	u52n8vtxohh2
	ivn5ov11odzm
	6hxsgjigfccc
	bgo6yl1rrpph
	mhu0vvi0a4w0
	wm5smxxj20us
	aayxj6tl942w
	tjm8da337au2
	pamh9khprmcv
	weom7032c5d9
	nwvg1ari6u1r
	h60pu6uvsu0m
	gs6xxwgay33f
	hl1qaflbg220
	68guj3owkj6k
	cyeuyd1oz4q5
	3dflaopr6k8h
	jmqxqhv9v2ow
	snoluz3938y8
	gmk972k0urib
	spjn58yuip92
	4a0cvt3hupvc
	9art4ekox0u4
	re6dojj2ltdc
	vuiydn953aqq
	cao175nil0hs
	v991cyhotkiv
	am65wierrzic
	py3c9wizyx8d
	8uxh7mmpxq3h
	h10raa99j4hr
	ysagnknt23ra
	qzei4h93rjd5
	8g79qutls7z3
	au4j776svwe6
	xl79tnkv3ekw
	11410yxpw8tv
	gv49s99mtdbz
	yzjyhq1vlfll
	wxucjknqakrc
	qzb726825jar
	l0o345trl1xw
	3fevnp6cuzy5
	zhi00dwyh3e5
	sm1uoswyy753
	9797c0wjdt9f
	93don09i2emm
	l85ylvhpmy83
	4t4t96njjgz
	9s055qkdg5o3
	cmhlnsccbqhv
	azcar513otro
	wn1j1zwuw2zn
	o1di0dslr2pl
	fo7vfhf0xvrw
	wvs86ne4iifm
	h6w6da9kth90
	d0l0sibibu7r
	q918msaelyqj
	9ngudt70rnr7
	16c56ne7swqu
	r27rrae9zdwb
	bgfwr31mnmfq
	alq4yhjx53jy
	874s98bbatd8
	y831o19dmsvo
	wwm567pz066f
	xrhlxfqrw8wy
	e1fp391l4tuw
	xgii7eiv1dtr
	edz1rpp3ehq0
	anh23232b2k7
	pf88uoq9rg82
	8p35gi7ltvte
	bvc8n25nu0k2
	fz1i12lxyemj
	upygwr905gr9
	polesmqzdb93
	96dm8uavmews
	p6fqlp5x0e5t
	hyfj0hl9fjbj
	rm7yr7mx8twt
	2x9v1cr863rd
	izx5w2465ntv
	6t5n07u6l9s3
	m5tv8iy9adv
	3stc4glrdpjo

