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ITS NOT HARD BUILDING GREEN

GREEN AFFORDABLE HOUSING IN RURAL AMERICA



Massachusetts

GOING FOR ZERO

THE PROCESS OF DEVELOPING A
NEAR-ZERO ENERGY HOME

By Anne Perkins and Wendy Forbes

fter several years of gradually increasing its use of

green building techniques, Rural Development, Inc.
has finished its first near-zero energy house (a certified
LEED-H home) in rural Franklin County, Massachusetts,
and is now developing a village of 20 homes following
the same principles. The following description of the
process involved in designing and constructing that
first house, known as the Colrain home, illustrates the
methods, resources, and partnerships needed to accomplish
comprehensive affordable green housing in the rural
context.

In addition to the generous support of funders and
partners, this house would not have been possible without
the sweat equity of the homeowners, Adam and Megan,
who helped build this home through RDI’s self-help
housing program. Self-help housing programs require
participants to help with the construction of their own
home, thus lowering the price and making it affordable.

LEED-H Green Goals

RDI’s primary goal for the Colrain project was to come
as close as possible to achieving a zero net energy home
— that is, a home with zero net energy consumption over
the course of a year — while at the same time building an
attractive home with a healthy indoor environment.

Local architect Bill Austin of Austin Design, Inc.

had offered to design a home pro bono for RDI’s
homeownership program, and enthusiastically embraced
the opportunity to make it a near-zero net energy home.
At the same time, Steven Winter Associates came on board
through the DOE Building America program, with equal
enthusiasm, to design and monitor the mechanical systems.

RDI's near-zero net energy home in Colrain a year after completion.

The Colrain house incorporates the full array of green
building techniques, which are summarized below:

Innovation and Design Process: RDI’s integrated design
team for the Colrain home included not only the architects
and engineers mentioned above, but also the future
homeowners, a local utility company expert, RDI’s staff
carpenters, RDI’s tradespersons (plumbing and heating
contractor, electrician, insulator, photovoltaic installer),
and RDI’s professional staff. Other interested community
members also provided input.

The plan was to build one near-zero net energy home as
a prototype for building 20 additional homes in a planned
development. This development, the Wisdom Way Solar
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Indoor Environmental Quality: To provide acceptable
indoor air quality, this tight, energy-efficient home uses
controlled mechanical ventilation to provide fresh air. Very
quiet ENERGY STAR rated exhaust fans are installed in
the bathrooms. These fans move air 24 hours a day at a
low speed; the speed is increased during showering. The
kitchen has a microwave/range hood vented to the outside
to remove odors, combustion products, and moisture while
cooking,

Materials and Resources: To minimize the home’s
environmental impact and maintain a healthy atmosphere
inside the home, care was given to use local products,
conserve natural resources, and use healthy materials
wherever possible. The overall waste factor for framing
lumber was kept below 10 percent, a requirement of
LEED-H. Advanced framing techniques were used. Locally
manufactured concrete with 30 percent flyash was used
for the slab flooring, as well as for the foundation, because
flyash reduces carbon emissions and the energy required
to produce concrete. No carpet was installed in the home
in order to prevent dust mites and mold. Low VOC paints
were used. Finally, the cellulose insulation, key to the
home’s energy efficiency, is produced locally from recycled
newspapers.

The small amount of waste lumber produced was taken
home by one of the carpenters for use as kindling in

his woodstove. Waste drywall, cardboard, and other
biodegradable materials were taken by the homeowners to
a special dumpster at RDI’s office. A local farm recycled
the dumpster’s contents into compost. In total, 63 percent
of the waste produced during the construction process was
diverted in these ways.

Lessons Learned

Among the lessons RDI learned through its Colrain house
experience are the following,

O Near-zero net energy homes built with very low heat
and cooling loads do not need expensive central heating
systems. It is difficult to find such systems with a small
enough BTU output.

O Many low VOC green building products are quite costly.
If the home is properly ventilated, such products may not
be the first priority in affordable housing;

0 Ideal windows for northern climates have a low U value
combined with a high solar heat gain and high visible
light transmission. As most building in the U.S. is done
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The first duplex at the Wisdom Way Solar Village is
nearing completion.

in southern climates, appropriate windows ate motre
available in the south. It is not currently possible to find
affordable low U value high heat gain windows.

O Including potential buyers in the early design process may
cause concern about fair housing issues if such potential
buyers are assured a home to the exclusion of others.

Moving Forward

RDI has taken the lessons learned in the Colrain project and
applied them to its newest undertaking, the development

of the 10-duplex, 20-home Wisdom Way Solar Village in
Greenfield, Massachusetts. As Rural Voices goes to press,

the infrastructure is 90 percent complete and two of the
duplexes are nearing completion.

Energy efficiency measures in the Solar Village are similar
to those employed in the Colrain house. The biggest change
is the lack of central heating. Because the heating load is so
low, the houses are predicted to get most of their heat from
their passive solar features.

The challenge of finding windows suitable to northern
climates was overcome by using two different types. On the
southern walls, RDI is installing windows with a relatively
high solar heat gain coefficient but a higher than desirable
U value. This allows as much solar gain as possible. The
thick walls keep the cold out and the heat in during the
winter. The windows on the eastern, western, and northern
exposures, which get almost no or no direct sun, have even
higher U values, but their solar heat gain coefficient is lower.
Super insulation and this system of highly efficient windows

will prevent heat loss so the houses will remain warm and
cozy with very little, if any, auxiliary heat. On extremely cold
days, heat will be provided by a thermostatically controlled
natural gas fueled space heater in the main living space of
each house.

This village, modeled on a typical New England village, will
have 13 homes for buyers with low incomes, five homes for
buyers with moderate incomes, and two homes to be sold
on the open market. Two homes will be rented to people
with disabilities and are completely accessible. All of the
homes are visitable by people in wheelchairs.

Thus the Wisdom Way Solar Village is a mixed income,
mixed ability, near-zero net energy “green’” community.

~Anne Perkins is Director of Home Ownership Programs and
Wendy Forbes is Home Ownership Programs Assistant at Rural
Development, Inc. Additional information about the organization may
be found at www.rnraldevelopmentine.org

Project Financing

As is the case with most affordable housing projects,
Rural Development, Inc. received funds or services for
this project from an array of sources, including:

0 Adam and Megan’s sweat equity labor and mortgage
O Austin Design, Inc.

0 American Solar Works

Center for Ecological Technology

DOE Building America Program

Greenfield Cooperative Bank

Home Depot Foundation

Housing Assistance Council

Massachusetts Technology Collaborative

Paradigm Windows

The Life Initiative

US. Department of Agriculture Rural Development
Western Massachusetts Electric Company
Massachusetts Department of Housing and
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Community Development

0 HUD?s Self-Help Homeownership Opportunity
Program and American Dream Downpayment
Initiative program
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