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Sustainable Design Creates a Refuge
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By JENNIFER G. PROKOPY

ﬁlch year, more than 250,000
people visit the Parker River National
Wildlife Refuge, established in 1942 near
Newburyport, Mass. Occupying the south-
ern three-quarters of Plum Island, an 8-mile
barrier island, the refuge acts as a nesting
habitat for migratory birds and offers
nature lovers both educational and recre-
ational activities.

In recent years, the number of visitors and
activities at the refuge had outgrown the
capacity of the facilifies, which no longer
had space for exhibits and were still
operated only on a seasonal basis. Refuge
manager Janet Kennedy says that owner, the
U.S. Fish & Wildlife Service (USFWS),

developed its vision of new refuge facilities
over a 20+year period, but the design
process did not begin in eamest until 1999.

Consfruction on the new visitors center
and administrative facilities began in spring
2002 and is now nearly complete. The final
project, costing close to $8 million, provides
the refuge with space for exhibits, adminis-
tration and maintenance needs, and allows
the refuge fo accommodate as many as
400,000 visitors annually.

fariﬁl_}' in Harmony

Kennedy says a key goal for the project
was 1o create facilities that provide all the
necessary space and functionality, but also

An exterior rainscreen of red-cedar clapboards protects the new buildings at the
Parker River Wildlife Refuge from the site’s high degree of moisture. The cedar
siding is offset in various areas by standing-seam metal panels.
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In choosing a site for the new

headqua

ers, the design team concluded

that locating the new structures on Plum

Island would have oo much of an impact

on the surroundings. Instead they opted to
locate it on a 12-acre mainland site that
was formerly an earlier generation auto
salvage yard. It was an ideal candidate
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Pholo by lee Stevens.

Photos courtesy of Parker River National Wildlife Refuge unless otherwise noted

Parker River National Wildlife Refuge acts as a nesting habitat for migratory birds and offers nature lovers educational and

recreational activities.

lot to the visitors center were placed over
the wetlands.

The facility was also carefully designed
fo minimize the impact on the protected
areas. Where wetflands had to be disturbed
to create a bridge, entry road, and
walkways, helical pier footings with
recycled plastic posts were used to reduce
the footprint of the structures. Replacement of
wetlands was performed on a ratio of
1:1.25 disturbed to new areas
submitting  construction

documents, the design team prepared

Prior  to

environmental  permits, including a
Massachusetts Notice  of Intent,
Environmental Notification  Form, and

Chapter 91 Permit, to ensure minimal impact
on the site. Buildings and parking lots are
located above the 100-year flood elevation,
and oil frap outlets ensure that runoff water

ecostructure

does not contaminate the surrounding area.

In designing the project landscaping,
landscape architects Carol R. Johnson
Associates, Boston, chose plants that support
local wildlife, according to lan Ramey,
senior landscape architect with the firm. “All
the plants are native to that particular habitat
or ecosystem, and as such they don't
require any irrigation because they are
adapted to that environment,” he says

Even the grasses and ground cover used
fo seed the area were chosen for their
independence. Ramey says mowing will be
necessary only once or twice a year, signifi-
cantly reducing maintenance work and the
related equipment energy costs.

jﬁ////iﬂ] o Susrain

Sustainable design and construction

practices were employed in every aspect
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of the Parker River National Wildlife
Refuge, says John Stebbins, principal in
charge for Cambridge Seven Associates
For example, the buildings are
arranged fo receive natural light but
avoid taking on too much solar heat. “We
took the program elements that wanted
views and light and put them on the north
side of the building,” says Stebbins. “It's a
subflety. We organized the buildings to
have those spaces that required light and
view in locations that were not receiving
solar gain.” Shading studies determined
where roof overhangs and window
shading devices would best enhance the
building orientation to protect in summer
and obtain optimal solar gain in winter.
When conditions allow, occupants in
the main structure (the visitors center and
administrative offices) may choose to use
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natural ventilation fo catch a cool breeze.
Gradelevel windows can be opened fo
allow air in, cycling through the buildings
and out the clerestory windows near the
roof peak. Four large ceiling fans
augment the natural air flow throughout
the structure. Sensors will also automati-
cally adjust the ventilation based on
weather conditions.

The building envelope was designed to
accommodate the site’s unique condifions,
especially the high degree of moisture. An
exterior rainscreen wall made of red-cedar
clapboards protects the buildings. It
features a floating system in which furring
strips  are attached to a woterproof
membrane on the wall, and the clapboards
are attached to the furring strips. The result
is a continuous vertical cavity between the
clapboards

and  waterproof backing

winter 2003

material that discourages moisture buildup
and decay. The cedar siding reaches 10
feet to 12 feet up and is offset in various
areas by standing-seam metal panels
placed above the cedar.

The material chosen for the wall panels
is also used on the standing-seam metal
roof that tops the theater and classroom
areas, which required higher ceiling
heights. Both the metal roof and side
panels feature a Kynar 500/Hylar 5000
finish in a dove gray color. The material is
ENERGY STAR-compliant and provides an
emissivity level of 0.90 on the roof, which
meets the LEED criteria for cool roofs.
Approximately 57,000 square feet of the
product, supplied by Englert, Inc., Perth
Amboy, N.J., was used on the project.

In the parking facilities, heat island
reduction is achieved by dividing the

et
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Friendly Features

= Structural insulated panels create a
continuous insulated building envelope,
reducing energy consumption by the building.

= Boardwalk supports use recycled
plastic lumber.

» Geothermal wells are used in cooling
and heating of headquarters building.

* Mechanically operable windows allow
for controlled natural ventilation.

* Rainscreen exterior wall system provides
longer life cycle o exterior envelope.

» Cool mefal roof reduces heat buildup.

= Low volume flush toilet fixtures

= light control sensors throughout building
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parking needs into two smaller lots
separated by a planted island. Shade
trees placed along the perimeter and on
the central island help reduce solar
exposure on the pavement. To further
reduce heat gain, the overflow parking
space utilizes a reinforced grass grid
rather than impervious pavement

dysremaric Considerations

One of the most dramatic components
of the project is its heating/cooling
system, comprised of ground-source heat

pumps (GSHPs). (See
"Ground-source Heat Pumps, a Natural

story  below,

for Parker River Refuge.”] The pumps take
advantage of the constant natural
temperature of underground water at
the site—about 50 degrees Fahrenheit
year-round—by drawing water up from
below ground and circulating it via
pipes throughout the structure

In the summer, the system will use
about 25% to 30% less energy than a
typical aircooled system; in the winter, the
GSHPs will produce three-and-a-half to

fraﬂ///—d’awm Heoar pumps,
¢ Natural for parker River Refuge

The main sfructures af the Parker River National Wildlife Refuge are heated and

cooled through groundsource heat pumps (GSHPs). These electiically powered

systems rely on the relative constancy of the Earth's temperature, and use the ground,

groundwaiter, or surface water as the geothermal heat source or heat sink.

On this project, the U.S. Fish and Wildlife Service set a goal of using as many

energy-efficient systems as possible in the new facilities. Underground water at the

refuge site is a fairly consistent 50 degrees Fahrenheit yearround, providing an ideal

environment for implementing a GSHP system.

According fo the International Ground Source Heat Pump Association (IGSHPA),
based af Oklahoma State University in Stillwater, Okla., a variety of factors determine
what type of GSHP is used and how it is installed, including available land areas, soil

condifions, and rock type.

The systems may be installed horizontally, vertically, or in a water source like a

pond or lake. In “closed loop” systems like that at the refuge, plastic pipes circulate
liquid beneath the Earth’s surface, absorbing hot or cool temperatures (depending on
the season) and recirculating the liquid through the structure fo heat or cool as needed.
‘Open loop" systems act in much the same way and provide the same benefits, but

discharge the water instead of recirculating it.

Lisa McArthur, assistant director of IGSHPA, says in the last three years, geothermal
technologies have grown to about 3% of the massive North American HVAC market,
and she predicts further rapid growth. Public requests fo the association for information

have doubled just in the last year.

The U.S. Depariment of Energy esfimates it costs an average of $1 per 1,000
square feet per day to heat or cool structures with GSHPs, making the systems afirac-

five not only for their low cost, but also their low maintenance and predictability.
For a comprehensive look at GSHPs, see “Ground-source Heat Pumps

Deliver Big Savings,” page 44.
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Shading studes determined where roof
overhangs and window shading devices

would enhance building orientation.

four times more hot water than a standard
electrical water heater using the same
amount of energy.

Stebbins, “is

cerfainly one of the most

The system, says
important
aspects of design, from the standpoint
of impact on the environment and sensi
tive habitats.” The energy savings also
are significant. At the site, two standby
column wells provide a continuous flow
of two to three gallons per minute of
well water per ton of heat pump capac
ity. The water is recycled through a
closed loop system and sent back to
the well surface

Two secondary water loops circulate

hot or chilled water to fan coil units in

various zones of the building, which
further regulate the air temperature
System redundancies and zoning ensure
a high degree of flexibility, allowing the
staff to simultaneously heat some areas

and cool others
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pants wish to fake minimizing light pollution and  providing a the vision we've had for a long time

of natural ventilation, micro- h level of safety to visitors We've never had a facility where we

sensors can be used fo switch off the could tell people about the significance of
HPs to individual offices Environmental Srewar //ﬁ/ the refuge, to show them why they should
Energy savi also were achieved Construction is almost complete at care about it and become better environ

through inco tion of advanced daylight the refuge, and administrative staff is mental stewards
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artificial lighting. Outdoor sight lighting restoration is complefed excited about this building. It's going to

cutoff fixtures, which maximize Kennedy is eager to welcome back allow us to do so much for people and for

light ensity through reflectivity while visitors next summer. “We're finally realizing wildlife. That's what we're all about.” &
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