


AGREENEDUCATION
ELEMENTARY STUDENTS LEARN HOW TO BE GOOD INHABITANTS OF EARTH
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By Christina Koch

   



“We’re in central New Jersey, an area with
a lot of great independent and public schools,
but we didn’t see any one school doing the
combination of things we thought was
possible,” Biedron remembers. “One thing
led to another, and we decided to start our
own school and address those issues.”

What Biedron expected from a school is
illustrated in The Willow School’s mission
statement: “The Willow School, a small,
independent, co-educational day school for
students in kindergarten through eighth grade,
is committed to combining academic excellence
with the joy of learning. Mastery of the English
language is an essential element in the
integrated curriculum that prepares students for
all areas of their secondary education. The
school is dedicated to maintaining an
environment in which respect for the individual
and an outstanding faculty foster independent
thinking, creativity, responsibility and a strong
sense of moral character.” 

The Biedrons believe in unique ways of
teaching children, often using nature and
a hands-on approach. In fact, they believe
in understanding your place in the world
and respecting the outdoors. Therefore,
sustainability and ecology are huge factors in
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HE FUNDAMENTALS OF EDUCATION include reading, writing and arithmetic. But are there
better and more exciting ways to teach these fundamentals than through static textbooks that
often cause children to lose interest in school at an early age? Mark Biedron, co-founder of
THE WILLOW SCHOOL, Gladstone, N.J., says yes. More than three years ago, Biedron
and his wife, Gretchen, were preparing their first child for kindergarten, but the Biedrons
did not find what they were looking for in the school systems in the area.T

THE SCHOOL’S SYSTEMS,NAMELY
MECHANICAL, PLUMBING AND PVs, ARE

TIED TO A COMPUTER THAT HAS A MONITOR
IN THE SCHOOL’S LOBBY, ALLOWING THE

STUDENTS TO SEE THE CONSEQUENCES OF
TURNING ON A LIGHT, FLUSHING A TOILET, ETC.

“NOW THE BUILDING BECOMES A TEACHER.”
— Mark Biedron, co-founder of  The Willow School

Photos courtesy of The Willow School, Gladstone, N.J.
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a child’s education at The Willow School,
the first independent school in the United
States to receive a LEED® Gold certification.

THE IDEA
Biedron majored in business in the late
1960s and early 1970s. After graduating
from college, he worked for his family’s
industrial paint manufacturing business,
eventually selling it to a well-known
manufacturer in 1995. During his time in
the paint industry, Biedron was introduced
to the world of low VOCs and

environmental responsibility. After selling
the company, he began a hobby business
building homes out of deconstructed barns,
which launched him into salvage and
reuse. But, he admits, he didn’t know what
sustainability meant when he and
Gretchen, an educator and speech
pathologist, devised their school plan.

“I knew about caring for the environment,
but the ideas of ecological literacy, place-
based education, green design and the
U.S. Green Building Council were totally
off the radar screen,” Biedron says.

HIGHLY IMPORTANT 
IN A SCHOOL FILLED
WITH RAMBUNCTIOUS
CHILDREN IS ACOUSTICS.
THE CEILING FEATURES 
100 PERCENT RECYCLED
COTTON SOUND
INSULATION COVERED
WITH WOODEN SLATS. 
THE SCHOOL’S ROOF 
IS MADE OF 95 
PERCENT RECYCLED
STAINLESS STEEL.
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Seventy percent through construction
drawings for The Willow School, the Biedrons
had an epiphany. While talking about the
ethics they wanted to provide students, such
as respect and honesty, the Biedrons looked
outside and realized humans also are part of
the natural world, which led them to the idea
of environmental stewardship. 

“If you look at the school systems in the
United States, the idea has been to give a
student a core body of knowledge,” Biedron
explains. “For example, whatever occupation
you’re going into to make money, we’ll give
you whatever information you need to be a
good corporate citizen or artist or this or that.
That’s worked really well, but we haven’t
taught students how to live on this planet
without using more of its resources than it can
produce. If our model is so good, why are we
destroying the planet we live on? Gretchen
and I then decided to build the greenest
building we could.”

The Biedrons asked their design team to
take a two-month hiatus, during which they
did their sustainability homework. After

becoming a LEED-accredited professional,
Biedron went to the school’s board about
following LEED goals and bringing
sustainability into the school’s curriculum.
Once these goals were approved, the
Biedrons and their design team got to work.

First on the list was building a structure
that looks as though it belongs on the site.
According to Biedron, historians say
understanding your place grounds a building
to it and makes it authentic, and the history of
a place should be given to schools as part of
their curriculum. To attain this objective, the
Biedrons and their consultants conducted an
in-depth regional survey of Gladstone’s
history. They mapped the area’s geology,
including where glaciers and water once
were. They also studied land use and cultural
and social issues. The Biedrons’ findings were
given to the design team to consider for
design of the school. 

“We found out Gladstone extracted a lot of
limestone in the past, so what did we use on
the outside of our building? Limestone that
came from three old barns being demolished

in eastern Pennsylvania,” Biedron says. “We
all know we have to learn what 2 + 2 is; the
difference with our school is we use the
principles of sustainability and place as a
framework to teach that to our students.”

For example, Gladstone once was known
for its grain milling. Students at The Willow
School grow corn and wheat in the spring,
which Biedron says involves music, math,
biology, earth science and English. The grain
is harvested in the fall and brought to
Gladstone’s one remaining mill where it is
ground. The students then use the grain to
make pancakes, comparing naturally ground
flour with processed flour found in stores. 

“We take something that has happened
historically in our community and add it to the
curriculum and use it as a framework to
teach,” Biedron explains. “There are
hundreds of these opportunities once you look
for them.”

THE SCHOOL
The Biedrons use the ideas of sustainability
and place as lenses through which to see
curriculum, campus ecology, construction of
the current Lower School Classroom building
and future classrooms, and the community.
The current classroom basically is four
connected barns that total 15,000 square feet
(1394 m2). Biedron served as the general
contractor on the project, which explains the
amount of salvaged material used throughout
the building’s interior and exterior. 

A Maine toothpick factory and South
Carolina cotton mill provided the
timber-frame structure. The South Carolina
wood was painted and full of nails when it
arrived at the school site, but local craftsmen
used band saws to expose beautiful southern
yellow pine.

“We put the whole thing together on-site
without a single nail or piece of metal,”
Biedron remembers. “It’s all mortised in just
like an old barn using pegs.” 

A ketchup factory in Pittsburgh dismantled
its vertical-grain Douglas fir tomato and
vinegar vats, which had been used for 50 to
75 years, and sold the wood to The Willow
School. Half was shipped to a manufacturer



that made it into the school’s windows and
doors. The other half provides the school’s
interior trim. Biedron says on a wet day you
faintly can smell the vinegar in some pieces. 

Highly important in a school filled with
rambunctious children is acoustics. The ceiling
features 100 percent recycled cotton sound
insulation covered with wooden slats. The
slats are heart cypress from marine pilings
removed from the coast of North Carolina.
The school’s roof is made of 95 percent
recycled stainless steel.

A number of reused materials also can be
found outside the school. Half of the school’s
sidewalks came from the notorious Boston
Dig; the Charles Street demolition provided
huge pieces of bluestone. The small amount
of curbing used next to the sidewalk is granite
from an interstate clover leaf in Hartford,
Conn. In addition, road millings were used
instead of newly quarried stone as a base for
the school’s roads.

Other materials within the school boast
recycled content, including fly-ash concrete,
100 percent recycled glass tiles and 60
percent recycled ceramic tiles in the
bathroom, ceiling tiles made of old
newspapers and computer runs, and
bathroom partitions made of detergent
bottles. The structural steel over the basement
is 99 percent recycled. Linoleum floors also
contain a high percentage of postindustrial
recycled content. 

Biedron explains how he and the design
team chose materials for The Willow School:
“Every material that was going to be part of
this building we determined whether we could
buy salvaged. If we couldn’t do that, could we
buy it new but with a huge recycled content?
Can we recycle it once this building is
demolished? And we considered what it is
made of. What’s the environmental impact
when it’s manufactured and thrown away?” 

For example, the team specified cork
flooring because cork is a rapidly renewable
material. Biedron and the team also didn’t
want to use polyvinylchloride (PVC) piping
because of the controversy surrounding PVC.
Instead, they used high-density polyethylene
(HDPE) piping. In fact, piping used for
underground storm water is 100 percent
recycled HDPE.

As can be expected from Biedron who
knows his paints, The Willow School features
improved IAQ because of non-VOC paints
and glues and the avoidance of
formaldehyde and solvents. All air ducts
arrived covered in plastic and were sealed for
dust when installed. Carbon dioxide
monitoring takes place in each classroom.

SITE CONSIDERATIONS
The 34-acre (14-hectare) site on which The
Willow School stands was a major
consideration for the Biedrons. The couple
purchased the land and kept its original
farmhouse and barn, which are used for
administration and to house mechanical
systems, respectively. 

Biedron wanted the school structure to be
humble and look like it belongs on the
property, which is apparent in the rustic
barn-like structure. To stay true to the site,
many mature trees were left around the
school and driveway — as close as 25 feet
(8 m). The trees that were cut down were sent
to Amish furniture makers in Lancaster, Pa., to
provide furniture for the school.

Sixty thousand native grass and perennial
plants that require limited or no irrigation
were planted on the site. The Biedrons wanted
to reduce or eliminate the use of turf grass
and the mowing, fertilizing and pesticides that
come with it. 

“It’s a very organic landscape and we
want to bring back what we call the sponge of
our area,” Biedron says. The sponge Biedron
refers to is biomass and topsoil that are
lacking because of roofs, pavement and
hundreds of years of farming in Gladstone. 

All water that falls on the school’s roof is
captured and stored in a 57,000-gallon
(215769-L) underground, 100 percent
recycled plastic tank. The water is treated with
ozone and used to flush the school’s toilets and
provide irrigation. Flushed water then goes into
a constructed wetland, a large tub that is 18-
inches (457-mm) deep, lined with rubber and
filled with stones and hydroponically grown
plants that absorb pollutants. The plants clean
the water to a recreational quality standard at
which point it is pressure doused into the
ground. The students gain a lesson in water
conservation as they monitor the process. 

T E A M  W I L L O W

OWNER / The Willow School, Gladstone,
N.J., www.willowschool.org

ARCHITECT / Ford, Farewell, Mills &
Gatsch, Architects LLC, Princeton, N.J.,
(609) 452-1777

LANDSCAPE ARCHITECT / Back to Nature
Landscape Associates Inc., Oldwick,
N.J., (908) 439-4639

GENERAL CONTRACTOR / Solid Wood
Construction LLC, Gladstone, 
(908) 470-1571

STRUCTURAL ENGINEER / Harrison
Hamnett P.C., Pennington, N.J.,
hhpccse.com 

STORM-WATER/WATER MANAGEMENT /
Natural Systems International LLC, 
Santa Fe, N.M., (505) 988-7453

CIVIL ENGINEER / Apgar Associates, 
Far Hills, N.J., (908) 234-0416

ENVIRONMENTALIST / Integrative Design
Collaborative, Arlington, Mass., 
(781) 483-3040

LIGHTING CONSULTANT / 7group,
Wellsville, Pa., www.sevengroup.com

MATERIALS CONSULTANT / Horst Inc.,
Kutztown, Pa., (610) 683-5730

BUILDING FORENSICS / Camroden
Associates Inc., West Moreland, N.Y.,
www.camroden.com

MECHANICAL ENGINEER AND ENERGY
MODELING / Loring Consulting Engineers,
New York, www.loringengineers.com

COMMISSIONING AGENT / Engineered
Energy Systems Inc., Livingston, N.J.,
(973) 994-7783 

|20 |eco-structure september/october 2005

4



| 22 |eco-structure september/october 2005

In addition, the school’s grounds have very
limited light pollution. The 18 outdoor light fixtures
were designed so all light points downward. And,
not surprisingly, the light poles actually are old
telephone poles that were salvaged. 

ENERGY EFFICIENCY
Energy efficiency is a huge part of green building,
and Biedron understands that. He and the design
team did their own energy modeling and discovered
The Willow School is saving about 53 percent per
year on energy costs compared with an ASHRAE
90.1 building. 

Students rely on natural daylighting for most of
their light. Lighting sensors automatically dim
lighting when there is enough for reading, and
classroom occupancy sensors turn lights off when
everyone leaves.

The school’s biggest energy saver is its HVAC
system. When the outside temperature is between
65 and 80 F (18 and 27 C), the HVAC system is not
used. A green light in each classroom comes on
during these times, telling the students to open

windows, 75 percent of which are operable.
Because a commercial building is required to have
a certain number of air changes per day, the
school’s air handler pulls in fresh air but does not
heat or cool it. 

A photovoltaic (PV) array on the roof reduces the
school’s electrical load by producing 14,000
kilowatt hours of energy per year.  In addition, the
roof features structural insulated panels.

The school’s systems, namely mechanical,
plumbing and PVs, are tied to a computer that has
a monitor in the school’s lobby, allowing the
students to see the consequences of turning on a
light, flushing a toilet, etc. “Now the building
becomes a teacher,” Biedron notes. 

A BUILDING THAT TEACHES
Currently The Willow School has 62 students in
kindergarten through fifth grades. When fully built
out, the school will have 216 students in
kindergarten through eighth grades with 12
students per class. Biedron plans to build two more
classroom buildings next year, which he intends to

THE SCHOOL’S BIGGEST
ENERGY SAVER IS ITS HVAC

SYSTEM. WHEN THE OUTSIDE
TEMPERATURE IS BETWEEN

65 AND 80 F (18 AND 27 C),
THE HVAC SYSTEM IS NOT
USED. A GREEN LIGHT IN

EACH CLASSROOM COMES ON
DURING THESE TIMES,

TELLING THE STUDENTS TO
OPEN WINDOWS

T h e  W i l l o w  S c h o o l  (continued from page 20)
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go beyond Platinum LEED ratings and
feature more than 70 percent energy
efficiency. In about four years the school will
build the final classroom building, a
performing arts center, library, gymnasium
and cafeteria. 

“Of course, our cafeteria will be hooked to
a greenhouse, which will be hooked to an
outdoor garden. We plan on growing as
much food as we can use in our food
program during the school year, as well as
compost our own waste,” Biedron explains.
“One of the things about green building is
you don’t want to build a building that’s only
used 30 percent of the day. We want to figure
out what to do with the cafeteria when
students aren’t eating lunch, so why not teach
kindergarteners about nutrition and how to
cook and read product labels?”

A building such as The Willow School
does not get built without challenges. Biedron
says convincing local, county and state
agencies to allow the design team to
complete some of the designs was a
challenge. But now Biedron appreciates how
The Willow School is an example for other
schools when it comes to green building. 

In fact, the school has been working
with the National Association of
Independent Schools (NAIS) to bring the
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T h e  W i l l o w  S c h o o l (continued from page 22)

idea of sustainability to all NAIS schools in
the United States. The need for this is
based on the United Nations’ decree that
2005-15 is the decade for education for
sustainable development. 

“This school has been a national model
not only about how to build out a campus but
about how to integrate ecology and
sustainability into curriculum,” Biedron says.

“I believe it is the responsibility of education to
help children understand what it means to
take care of this planet so we can continue to
live on it and do all the things we’re doing
without using up all our resources. Green
building does that for schools and educates
anyone inside the building about it. I think any
architectural firm and school that’s not talking
about this is going to be left behind.” s



MATERIALS AND SOURCES

4 WALL INSULATION / Bonded Logic Inc., 
Chandler, Ariz., www.bondedlogic.com

4 FOREST STEWARDSHIP COUNCIL-CERTIFIED WOOD / 
The Collins Cos., Portland, Ore., www.collinswood.com

4 STAINLESS-STEEL ROOF / TCS II by Follansbee Steel, 
Follansbee, W.Va., www.follansbeeroofing.com

4 ROOF INSULATION (STRUCTURAL-INSULATED PANELS) / 
Winter Panel Corp., Brattleboro Vt., www.winterpanel.com

4 PLANT-BASED LINOLEUM FLOORING / Forbo Industries, 
Hazleton, Pa., www.forbo-industries.com

4 HIGH-DENSITY POLYETHYLENE PIPES / Hancor, 
North Springfield, Vt., www.hancor.com

4 CORK / Duro-design, 
Laval, Quebec, Canada, www.duro-design.com

4 WHEAT-BOARD CABINETS AND LOCKERS / CitiLog, 
Pittstown, N.J., www.citilogs.com 

4 TERRAZZO GLASS TILE / Wausau Tile Inc., 
Wausau, Wis., www.wausautile.com

4 WATERLESS URINAL / Falcon Waterfree Technologies, 
Grand Rapids, Mich., www.falconwaterfree.com

4 LOW-FLOW FIXTURES / Toto USA Inc., 
Morrow, Ga., www.totousa.com

4 FLUORESCENT LIGHTING / Phillips Lighting, 
Modesto, Calif., www.phillipslighting.com

4 LIGHTING SENSORS / Lutron Electronics Inc., 
Coopersburg, Pa., www.lutron.com

4 PAINT / Benjamin Moore & Co., 
Montvale, N.J., www.benjaminmoore.com

4 RADIANT FLOOR HEATING / Weil-McLain, 
Michigan City, Ind., www.weil-mclain.com

4 PHOTOVOLTAIC SYSTEM / Solar Energy Systems, 
Brooklyn, N.Y., (718) 389-1545

4 RECYCLED BATHROOM STALLS / Yemm & Hart, 
Marquand, Mo., www.yemmhart.com

4 RECYCLED GLASS TILE / Oceanside Glasstile, 
Carlsbad, Calif., www.glasstile.com

4 SALVAGED TIMBERS, BLUESTONE, RECYCLED DOUGLAS 
FIR FOR WINDOWS AND HEART CYPRESS FOR CEILINGS / 
A Reclaimed Lumber Co., Madison, Conn., www.woodwood.com

CIRCLE NO. 13
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For more information, call
1-800-233-1924 or 
visit us at 
www.t renwyth.com.

With Astra-Glaze-SW+®

premium recycled architectural
concrete masonry units, 
you’ll create inspired, 
functional, enduring buildings,
while excelling in today’s
L.E.E.D.®-driven Green 
Building environments.

Astra-Glaze-SW+® and 
Astra-Glaze-SW+® Platinum
units offer the beauty of 
ceramic tile and the durability 
of concrete masonry. Also
available in Acousta-Wal®

sound-absorbing units.

Now green comes 
in just about any color.
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