
C A S E  S T U D Y

The Schlitz Audubon Nature Center practices what
it preaches. The Center’s new education and
visitors building embodies the Center’s mission,

which is to “promote an appreciation, understanding,
and stewardship of our natural heritage through
environmental education and sanctuary preservation.”
This facility, named the Dorothy K. Vallier Environmental
Learning Center, opened in early May 2003.

The $5.5 million, 30,000 square foot Vallier Center is
an environmentally friendly “green” building. Its
designers, Kubala Washatko Architects of Cedarburg,
created a facility that meets the Center’s specific
needs while minimizing its environmental impacts.
Each year the Center educates 37,000 school children
about natural science. It serves an additional 71,000
visitors as they hike the seven miles of trails, some
along the Lake Michigan shore, view the scene from
the 60-foot observation tower, watch for birds and
other wildlife, and enjoy the wooded preserve 15 miles
north of downtown Milwaukee.

GREEN IS GOOD: ENERGY WISE,
ENVIRONMENTALLY FRIENDLY FEATURES
Joel Krueger, one of the Vallier Center’s architects,
took several steps to ensure this new building would
have minimal environmental impacts. First, the
design team sited the new structure on the parking
lot of the old building, a much smaller, simple wood-
sided structure. This design choice saved a large
wooded area from being disturbed. 

Second, the design incorporated many features that
save energy and offer related environmental impacts.
For example, the design specified two renewable
energy sources: a geothermal heating and cooling
system and solar photovoltaic (PV) panels on the
roof. Daylighting strategies maximize the flow of light
indoors and minimize the need for electric lighting.
Natural ventilation, increased building shell
insulation, and energy efficient electric lighting
systems were also incorporated. 

Third, the team included additional strategies to
conserve water and reuse existing building and plant
materials. After it rains, runoff water from the roof will
be channeled to a rain garden. Low-flow toilets and

water faucets were installed. Materials from the old
building were recycled and reused in other projects.
Wood for the new building came from sustainably
harvested forests. Finally, many of the existing
plantings were dug up and heeled into temporary
spots. Once construction was completed, they were
replanted as part of the landscape design. 

Focus on Energy worked with Joel Krueger and the
Center’s staff during this project. The Center received
a $10,000 grant from Focus on Energy’s New
Construction Program to study and incorporate these
energy efficient, environmentally friendly features
into the Vallier Center’s design.

RENEWABLE ENERGY SYSTEMS: 
A QUICK PRIMER
Two renewable energy technologies are installed at the
Vallier Center. First, it is heated and cooled by
geothermal energy. Geothermal systems require a
relatively large land area for installation, such as an
empty lot. In this project, ninety bores were drilled at
130 feet deep. These were laid out in eight to nine
circuits. Flexible piping was then used to connect the
circuits. Once the system is connected, fluid (either
water or antifreeze) is then pumped through this
piping; this fluid absorbs the soil’s heat and moves
through the 22 heat pumps, which transfer the heat to
the building. In the summer, when cooling is needed,
the system works in reverse. Warmth from the building
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CONVENTIONAL VERSUS HIGH PERFORMANCE DESIGN:
ENERGY USE, COSTS, AND SAVINGS DIFFERENCES
Focus on Energy experts evaluated and quantified the impacts of the
Vallier Center’s design upgrades to determine their energy and cost
saving impacts. They used the eQuest building energy simulation
computer model, which is similar to the DOE2.2 hourly building
simulation program. This modeling exercise compares the impacts of
a “conventional” building with the actual “high performance” design
features used in the final building. Several elements contributed to
the eQuest model and parameter assumptions:
• The building shell includes representations of exterior walls,

windows, window shading, on-grade floor and roof.
• Exterior walls are a combination of masonry cavity with internal

insulation and frame construction.
• The roof is over an attic with blown-in insulation.
• An air-cooled chiller supplies chilled water to the air handlers.
• A boiler plant supplies hot water to the air handlers and terminal

boxes for space heating and reheating.
• The geothermal system places a heat pump at each zone. 
• Energy recovery units temper ventilation air. 
• Thermal zones are defined by common use areas. 
• Ventilation rates are based on 15 cfm/person in the class and

play rooms with 7.5 cfm/person in all other areas.
• In a “conventional” building, a VAV system handles each floor. 

• Energy costs are based on a utility rate structure with $4.80/kW
demand charge and $0.0562/kWh energy price. Natural gas is
priced at $0.60/therm.

• The fraction of electricity pricing that is dependent on demand
resulted in an average electricity rate of $0.076/kWh for the
conventional building and $0.084/kWh for the actual building.

Table 3 provides a comparison of energy use, costs, and savings
and compares a conventional building with the actual high
performance building.

The impacts of the individual energy conservation measures (ECMs)
installed at the Vallier Center are noted in Table 4 below. During the
computer modeling process, each ECM was applied to the
conventional case building to assess its relative impact. These
impacts interact in the final package, resulting in net overall
savings. Table 5 summarizes the specific energy impacts of the
conventional design versus the actual design. 
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TABLE 4. INDEPENDENT INDIVIDUAL DESIGN UPGRADES, RELATIVE IMPACTS
MODEL PARAMETER ELECTRICITY NATURAL GAS

MWh Impact Therm Impact

Base 259.2 14,604

Shell

Walls 257.2 -1% 13,866 -5%

Roof 257.2 -1% 14,063 -4%

Glazing 248.9 -4% 13,271 -9%

Internal

Lighting Density 240.9 -7% 14,874 2%

Daylighting Control 224.3 -13% 14,800 1%

HVAC

GHP System 229.3 -12% 3,125 -79%

All Measures

AS-Built/Designed 228.4 -12% 3,125 -79%

TABLE 5. VALLIER CENTER ENERGY IMPACTS: CONVENTIONAL VERSUS ACTUAL DESIGN
Option Electricity Demand Natural Gas Source Energy Energy Use Index (EUI)

(kWh) (kW) (therms) Use (106 Btu) (103 Btu/ft2/yr)

Conventional Design 259,198 170 14,610 4,115 121.7

The Actual High Performance Design 228,361 77 3,130 2,651 78.4

Energy Savings 30,837 93 11,480

The Schlitz Audubon Nature Center’s new Vallier Center, a view of the
front entrance.



is removed by the heat pumps and transported through the piping
back to the ground. 

The Vallier Center’s heating and cooling system is divided into
22 controllable zones (one heat pump for each zone). This
flexibility allows the staff to adjust the heating or cooling in
specific building areas; this strategy saves energy and enhances
occupant comfort.

The second renewable energy technology is incorporated into the
Vallier Center’s roof. A 10-kilowatt solar PV system was installed.

This system is comprised of thin-film PV material. The system uses
semiconductor technology to convert sunlight directly into electricity
and is expected to meet 10 percent to 20 percent of the Vallier
Center’s electric load. This material lies flat on the roof and simply
adds a darker shade to the existing roofing material. 

We Energies, the Vallier Center’s electric utility, provided the
funding for this renewable energy technology. It is the largest PV
system in southeastern Wisconsin and will be visible to the Center’s
visitors. We Energies hopes it will expand awareness about PV
technology’s benefits as well as provide educational opportunities. 

VALLIER CENTER: KEY PROJECT DETAILS
The tables on the opposite page provide information about the Vallier
Center’s design and construction specifications. Table 1 provides
building details. Table 2 summarizes the energy efficient building
components that were incorporated into the facility. This table
compares the components that might be used in a “conventional”
design and lists the actual components that were included in the
Vallier Center’s energy efficient “high performance” design.

In addition to the building components listed in Table 2, other
features affect the Center’s energy use and aesthetics. For example,
each room has two walls with windows and the interior walls are
either glass or have a transom to light hallways. The windows are
double hung for occupant-controlled ventilation. Both of these
features increase energy efficiency, but they also enhance occupant
comfort and make the building space more aesthetically pleasing.
However, in recognition that humans may open windows in the
summer while the air conditioning system is operating, each window
has a sensor to disable cooling and ventilation when opened. 

The HVAC system was sized for heating only; there is only enough
capacity to cool half the building at any one time. The system
includes a ducted return and a separate ventilation air with heat
recovery system. Also, there are three large Rumford fireplaces,
each with an outdoor air vent. Finally, as noted above, the system
includes 22 controlled zones, each with its own heat pump.

TABLE 1. VALLIER CENTER BUILDING DETAILS
Type Visitor Center with classroom and display spaces

Construction Completion Date April 2003

Location Bayside, Wisconsin (15 miles north of Milwaukee)

Hours of Operation 9 a.m. to 5 p.m., Tuesday through Sunday

Size, gross square footage 33,800 sq. ft., 3 floors, 1 below grade

Window Details

Orientation Window Area (sq. ft.) Net Wall Area (sq. ft.)

North 1,154 4,648

East 929 2,853

South 1,425 4,780

West 832 3,022

Source: Simulation report LV-D

TABLE 3. COMPARISON TABLE: CONVENTIONAL BUILDING VERSUS ACTUAL HIGH PERFORMANCE BUILDING, 
ENERGY COSTS AND SAVINGS IMPACTS

CONVENTIONAL BUILDING ACTUAL BUILDING ENERGY PERCENT
kWh Cost kWh Cost SAVINGS REDUCTION

Electric End-Uses

Lighting (kWh) 99,828 $8,396 62,266 $4,750 37,562 38%

Space Cooling (kWh) 42,183 $3,548 8,660 $661 33,523 79%

Space Heating (kWh) 49,948 $3,810 +49,948

Vent Fans (kWh) 22,812 $1,919 18,507 $1,412 4,305 19%

Pumps (kWh) 12,648 $1,064 7,253 $553 5,395 43%

Misc. Equip. (kWh) 81,727 $6,235 81,727 $6,235 0 0%

Total Energy (kWh) 259,198 228,361 30,837 12%

Peak Power (kW) 170 77 93 55%

Total Electric Costs $21,162 $17,421 18%

Natural Gas End Uses

Space Heating 11,480 $6,961

Water Heating (gas) 3,130 $1,898 3,130 $1,971 0 0%

Total Fuel (therms) 14,610 3,130 11,480 79%

Total Fuel Costs $8,859 $1,971 78%

Total Energy Cost $30,021 $19,392 35%

Total Energy Savings $10,629

TABLE 2. COMPARATIVE SUMMARY OF BUILDING COMPONENTS, CONVENTIONAL DESIGN VERSUS ACTUAL INSTALLED
BUILDING COMPONENTS CONVENTIONAL DESIGN THE CENTER’S HIGH PERFORMANCE DESIGN
Shell

23.3
Wall R-value: masonry/stone 13.5 Conventional construction with addition of 2 inches of 

rigid insulation and 1 inch air barrier

34.5
Minimum 2x8 frame construction with 1.5 inches rigid fiberglass 

Wall R-value: wood frame 14.3 insulation on interior, with air gap between cedar siding and 
sheathing. Siding is fired out 5/8 inch for air circulation to reduce 

heat buildup and allow moisture drying

8.8
Wall R-value: foundation 8.8 Poured concrete plus 2 inches of rigid insulation; finished basement 

rooms have framed walls with insulation

Roof R-value 31.3 58.9
R-60 nominal blown-in insulation in attic

Double pane, air gap, clear: Double pane, argon gap, low-E, clear DOE2 Library 2665, 
View Glazing DOE2 Library 2004, U value = 0.48, U value = 0.23, SHGC = 0.42

solar gain heat coefficient (SHGC) = 0.70

External Window Shading Shading provided by roof overhangs Shading provided by large roof overhangs

Internal

1.0
Lighting (watt/sq. ft.) 1.2 with daylighting and occupant-controlled lighting with some sensors 

to switch off lights above 50

Equipment  (watt/sq. ft.) 1.0 in office and classes, 0.5 in other areas 1.0 in office and classes, 0.5 in other areas

Equipment

Pump efficiency DOE2 “premium” DOE2 “premium”

Pump control Variable speed Variable speed

Sizing

Airflow–Total Site 22,795 cfm 20,845 cfm

Airflow–Outdoor Air 2,180 cfm with economizer 2,180 cfm with energy recovery at 75% effectiveness adding 
0.5 watts/cfm to OA fan power

Cooling capacity 84 tons (two air-cooled chillers) 58 tons heat pumps

Heating capacity 1.5 MMBTU/hour (two condensing 46 tons heat pumps (same equipment as above)
boilers, 90% nominal efficiency)

Notes:  1. No specific lighting design information was available to be modeled. A 20 percent reduction in lighting density was chosen (a conservative estimate).
2. Overhangs (window shading) were left in place in the base building since they are integral to the architectural design.

VALLIER CENTER APPLIES FOR LEED™ CERTIFICATION
The Schlitz Audubon Nature Center’s design team is submitting the
Vallier Center’s design for LEED certification. The U.S. Green Building
Council created the Leadership in Energy and Environmental
Design (LEED) Green Building Rating System to identify and
award high performance, high efficiency buildings.

LEED-certified projects demonstrate a commitment to
sustainability and meet the highest performance standards.
LEED seeks to accelerate the development and implementation
of green building practices nationwide.

It is expected that the Vallier Center will receive 48-53 LEED
points out of a possible total of 69.

An interior view of the Vallier Center that highlights the use of daylighting and natural
materials.


