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Net-Zero Discovery Elementary School in Arlington, VA
Raises the Bar for Energy Efficiency
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The start of a new school year is an exciting time for students, full of anticipation and
promise.  This statement is especially true for the K-5 students in Arlington, Virginia attending
Discovery Elementary School.  Not only are the students attending school in a brand new
building, Arlington County’s first new elementary school in more than ten years, they are
attending school in a net-zero energy building.  In fact, Discovery Elementary School is
expected to be the first net-zero energy school in the Commonwealth of Virginia, as well as
the largest in the United States and the first in the entire northeast.

Going for Net-Zero

Discovery Elementary School was conceived and built out of a need to address Arlington
Public School’s (APS) growing student enrollment.  The new school project provided an
opportunity for APS to incorporate sustainability into its design, and to design the school for
the highest standard possible: net-zero.  With a limited budget, the district initially set its
sights on achieving a Leadership in Energy and Environmental Design (LEED) Silver rating. 
The project architect, VMDO Architects, believed they could do even better and stay within
budget.

To achieve a net-zero energy building, VMDO partnered with CMTA Engineers.  CMTA had
previous experience with net-zero energy schools, having designed the first net-zero energy
school in the United States (Richardsville Elementary in Bowling Green, KY).  The net-zero
energy school in Arlington was designed so the amount of energy produced by onsite
renewable sources exceeded the amount of energy used.  By working together, VMDO and
CMTA were able to incorporate many energy conserving measures, including the
construction of a geothermal well-field under the school’s playing fields and the installation of
approximately 1700 solar panels on the school’s roof.  John Chadwick, APS’s Assistant
Superintendent for Facilities and Operations, was instrumental in selecting VMDO to head up
the project and had this to say in a recent article by WAMU American University Radio:  “It
was actually the team that we picked that thought this school could be a candidate for net-
zero energy, so they really brought that to the table. We had very high standards for
sustainability but we actually hadn’t considered going that far.”  Discovery Elementary School
joins a list of only 38 other net-zero energy buildings in the United States, only 4 of which are
K-12 schools.

https://greenschoolsnationalnetwork.org/net-zero-discovery-elementary-school-in-arlington-va-raises-the-bar-for-energy-efficiency/
http://www.apsva.us/Domain/4352
http://vmdo.com/
http://www.cmtaegrs.com/
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Net-Zero and other Sustainable Design Features

Discovery Elementary School’s solar panels and geothermal well-field are not the only
sustainability features the school has to offer.  Notable highlights include:

Solar Thermal Water Heating

A solar thermal water heating system is used in the school’s kitchen.  Water is circulated
from the storage tank and through flat-plate solar collectors to produce pre-heated water. 
This pre-heated water is then introduced into the geothermal water heating system, which
supplies heat at a consistent 120°F.  This process reduces the energy load on the
geothermal heat pumps and allows solar energy to play a key role in heating water for use in
the school’s kitchen.

Low-Flow Plumbing Fixtures

The low-flow plumbing fixtures that are installed throughout the school have flow rates that
exceed the energy- and water-savings targets mandated by APS.  It is estimated that
288,700 gallons of water will be saved per year, 36% lower than a building equipped with
baseline, standard-flow fixtures.

Lighting
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Discovery Elementary School’s design incorporated lots of daylight to encourage a vibrant
learning environment while reducing the need to use artificial light (and thus, electricity).  The
school has 100% LED lighting and uses occupancy and automatic lighting controls to
conserve electricity in unoccupied rooms.

Bioretention Basins

Bioretention basins have been constructed on the school grounds to help clean and slowly
release water from the school site.  These basins are also used by teachers as a learning
laboratory for their students (see below for more about Discovery Elementary School’s
unique learning environment).

Rainwater Harvesting

Rainwater from a small section of the school’s roof is directed to a pair of 132-gallon rain
barrels.  The rain collected in the barrels is used to water the school garden, which also
functions as an outdoor classroom.

Net-Zero in the Classroom

Discovery Elementary School was named as a tribute to astronaut John Glenn, who lived
across the street from the school site at the time he became the first American to orbit the
Earth in 1962.  Thus, it is fitting that Discovery Elementary School has adopted an
innovative, inquiry-based learning environment for its K-5 students.  Each grade level is
assigned a theme that reinforces the curriculum and moves from a micro-level to a macro-
level scale: for example, Kindergartners start in the backyard and each grade on up through
5  grade expands outward in the solar system.

The school building and grounds provide numerous hands-on learning opportunities for
teachers and students alike.  In addition to using the geothermal well-field and bioretention
basins for classroom lessons, teachers can use a rooftop solar lab to teach their students
about light and energy.  The solar lab is connected to a digital dashboard that tracks energy
usage and other statistics, enabling teachers to use real data in their lessons.  The school
even has a built-in solar calendar that is coordinated with an inlaid stone pattern on the
school’s plaza to help students tell time and mark the changing seasons.

Reaping the Benefits

The benefits of operating a net-zero school go beyond maintaining a carbon neutral
footprint.  Most notable are the financial benefits: a school of similar size to Discovery
Elementary has approximately $120,000 in annual energy costs.  Discovery’s energy
innovations are projected to reduce that cost to $72,000 a year.  The money saved is
returned to the school district’s operating budget, allowing the district to reinvest that money
back into the school and its students’ education.

th
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A less tangible benefit is the impact of the building on the students.  By including features
throughout the school that emphasize sustainability and inquiry-based science lessons,
students are more engaged in their learning and have adopted a sense of ownership and
pride in their school’s energy efficiency efforts.  In fact, students are measuring more than
just energy.  For example, a scale is being used in the cafeteria to determine how much food
waste is being created, as well as how much leftover, uneaten food can be saved for
donation.  Students at Discovery are not just adopting a new mindset when it comes to
sustainability; they are adopting a stewardship ethic and a lifestyle that will serve them and
the planet well into the future.

Considering Net-Zero?

Although it may be easier to build a net-zero school from the ground up than to incorporate
net-zero features into an existing school, that does not preclude a school from taking steps to
reduce their energy use and get on the path to net-zero.  Here are some tips for getting
started:

Obtain school-wide buy-in

Before adopting new energy goals, especially those around net-zero strategies, be sure to
communicate with everyone in the school community, including administrators, facilities staff,
teachers, and students.  Becoming more energy efficient often forces people to go outside
their comfort zones and rethink how they carry out routine activities.  Make sure everyone is
on-board and understands what is being asked of them.

Measure/understand current energy use

Having a baseline for your current energy use will help you determine where you are and
identify realistic energy efficiency/net-zero energy goals.

Have a plan

Once you know your energy baseline, you can use that data to formulate a plan for energy
efficiency/net-zero energy initiatives.  How is the school currently using energy and what
steps can the school take to reduce its energy usage and operate more efficiently?
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