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“Ka Hei offers exciting opportunities from educating our students about
a multitude of energy components ... to strengthening communities
and partnerships in the state’s energy sustainability goals.”

Kathryn Matayoshi, Superintendent, Hawai'i Department of Education

The Opportunity

Inthe 2013-2014 school year, the Hawai'i Department of Education (DOE) spent more
than $62 million dollars on electricity, gas, water and sewage costs —a 50 percent
increase from over a decade earlier. Every dollar spent on utility costs detracts funding
toward accomplishing the core mission of student success. The DOE sought ways to
not only reduce its environmental impact, but also to change community practices
surrounding energy use.

The Partnership

Choosing OpTerra Energy Services as a partner to design and build this ambitious
program, the DOE developed Ka Hei, a five-year sustainability program integrating
innovative energy technology with meaningful learning experiences, while reducing
energy costs through extensive solar installations and various energy efficiency
upgrades. Capturing the congruous relationship between the energy and educational
initiatives, the program is aptly titled, Ka Hei, for a specific type of snare made with
ropes that the Hawaiian god Maui used to capture the sun in the Hawaiian tradition. Ka
Hei also means “to absorb as knowledge or skill.”

The far-reaching Ka Hei program offers not only a comprehensive educational comp-
onent, but also contributes to the State of Hawai'i’s goals to produce 100% renewable
energy by 2045. The Ka Hei program envisions achieving long-term sustainability
through its efforts to create Net Zero Energy (NZE) campuses to provide clean energy
and energy resiliency. A NZE campus is a facility that uses the same amount of energy
on an annual basis that it produces through renewable energy generated.

ATransformational STEM Education Program

The Ka Hei program strives to deliver quality, project-based curricula with four main
themes: hands-on learning, real world application, inquiry-based learning, and
college and career readiness. With a greater focus on long-term results, Ka Hei is also
focused on increasing student and community consciousness about sustainability and
responsible energy use throughout the islands. The island-focused energy curricula,
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Program Highlights

e Reduces utility spending at all 255
schools through the installation
of renewable energy generation,
energy efficiency upgrades, and
behavioral changes

¢ Implemented LED lighting retrofit
projects at two elementary schools
to date, projecting electricity
reductions of 247,000 kWh per
year — equivalent to the amount
of energy required to power 33
homes for a year

e Optimizes the physical learning
environment

e Creates educational opportunities
for student involvement in the Ka
Hei program

e Leverages the built environment
and energy technology to create
educational opportunities for
students

e Hasengaged 16,772 students
across 184 schools

¢ Hasengaged 511 teachers and
held 28 professional development
opportunities to date

¢ Tailors educational curriculum
to be culturally specific to each
island, catering to Hawai'i's diverse
geography and its many islands



Technical Scope

e |n construction (and completed
construction) of 81 Net Energy
Metering (NEM) photovoltaic (PV)
systems at 74 O'ahu schools for an
aggregated total of 9.3 MWdc

e Installing the DOE's first four
stadium LED lighting systems at
four high schools on O'ahu, Maui
and Hawai'i Island

e Conducted comprehensive
lighting audits at more than 100
schools, and are implementing
interior and exterior LED retrofits
at 29 schools across O'ahu, Maui,
Kaua'i and Hawai'i Island

e Completing full designs of the
Hawai'i Department of Education'’s
first five microgrid demonstration
projects on Maui and Hawai'i
Island

e Completed construction of the
DOE's Sustainable Cooling model
that enables a school to have a
net reduction of load through
deep energy efficiency retrofits
while bettering the learning
environment with passive and
mechanical cooling systems

STEM to STEAM: Exploring Ka Hei Through Art

The STEM to STEAM (Science, Technology Engineering, Art, and Mathematics) concept
ensured all students (not only STEM pathway students) could be involved in Ka Hei initiatives
through an engaging Ka Hei Logo Design Contest. The process of logo design provides an
interesting curricular link of designing, building and creative concepts used in both art and
STEM subjects. 325 inspiring student entries were received for consideration and a diverse
judging panel from the industry, education, and non-profit worlds came together to select
student, Tiffany Noda’s winning logo.
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or Island Energy Inquiry, was designed and developed in partnership with Hawai'i-
based education partners, and is aligned with Common Core State Standards, Next
Generation Science Standards and Hawai'i Content and Performance Standards IIl.

Students in each grade level experience relevant educational offerings tailored to

the unique energy technology that will be implemented at each unique school. This
includes solar and energy efficiency kits, in which students become immersed in the
science behind solar energy and hone in on problem-solving skills that can be used
across multiple subjects. By transforming each school into a living laboratory for energy
and STEM education, students interact with the renewable and resource conservation
technology via online dashboards that make real-time data analysis and technology
integration possible. Additionally, Ka Hei provides STEM career exposure through
career-oriented lesson plans that help teachers show students how STEM subjects
apply to jobs in the real world.

Ensuring that Ka Hei has impact in the classroom requires ongoing professional
development for educators. The professional development sessions, designed

and co-authored with DOE stakeholders and OpTerra’s Education Team, not only

equip teachers with new tools and materials, they nurture enthusiasm for the

program’s initiatives that gets passed on to students. Educators are provided with

a comprehensive STEM energy curriculum that is standards-correlated and inquiry-
based, with hands-on lessons. Through the DefinedSTEM platform, which is available to
all 255 DOE schools, and partnerships with community organizations like STEMworks,
educational resources are put in the hands of District teachers so that they are
empowered to bring sustainability concepts to life.

The Impact

As a comprehensive energy and sustainability program, Ka Hei has been transforming
the learning environment, reducing operational expenses and providing engaging
educational opportunities for Hawai'i students and the broader community. The
power of Ka Hei lies in the progress it's pioneering across all of its program elements,
from innovative energy technology to aligning STEM learning opportunities in the
classroom through the program work. Ka Hei's impact continues to scale — making
progress towards significant energy savings from the PV and LED projects, and
increasing the pool of teachers and students who have already been engaged in this
powerful program.

The Department of Education is making great strides in sustainability, clean
energy, and transformational learning experiences through Ka Hei. Through a
comprehensive approach to building opportunities to create NZE campuses,

the DOE is gaining recognition for its efforts to foster sustainability, energy
independence, education, and natural beauty in the built environment of the
classroom — concepts that resonate deeply with the way of life on the islands.
Through the Ka Hei program, the DOE demonstrates itself as a leader for other
public stakeholders in the hospitality, commercial, and industrial sectors to follow
suitin Hawai'i’s journey towards sustainability.

e .

An GNGiIC company



