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Inspire

At Cebula Hall, engineering students only have to look as far as the structure 
that surrounds them to find an example of technical innovation that achieves 
sustainable design goals at a conventional cost. Saint Martin’s University 
students can analyze and program photovoltaic panels and perform experi-
ments on the building’s exposed structural elements. Administrators hope this 
hands-on experience will inspire students to pursue careers that tackle 21st 
century challenges such as finding new ways to harvest renewable energy and 
managing limited water resources, carrying out one of the Benedictine col-
lege’s core values: service to the community. 
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DESIGNED TO

tackle these types of challenges. 
The university sought to create 
a new engineering building that 
was noteworthy for its sustainable 
achievements, while creating a 
teaching/learning environment that 
was effective and inspirational for 
students and faculty. 

Cebula Hall is a 26,900 ft2 
three-story facility that contains an 
environmental lab, structures lab, 
thermal engineering lab, materials 
lab, CAD modeling lab, classrooms, 
seminar spaces, conference rooms, 
an engineering library, collaborative 

which brought together an interna-
tional group of prominent engineers 
and scientists to identify global 
challenges for the 21st century, 
including sustainability, health, 
reducing vulnerability and joy of 
living. Much of their list of chal-
lenges incorporated some element 
of engineering to address energy 
and water challenges and improve 
community infrastructure. 

Saint Martin’s University desired 
a new engineering building that 
reflected the importance of these 
issues and prepared students to 

F
or decades the Hal and 
Inge Marcus School of 
Engineering operated 
within a building that was 

originally used as a saw mill. Faculty, 
staff and students persevered and 
developed a strong program despite 
the facility’s limitations. In addition 
to the building’s physical challenges, 
it didn’t support the program’s desire 
for rigor and collaboration. 

The design and construction of 
a new engineering facility was 
inspired by a 2006 conference by 
the National Science Foundation, 

B U I L D I N G  AT  A  G L A N C E

Name Cebula Hall Hal & Inge Marcus 
School of Engineering

Location Lacey, Wash.  
(60 miles south of Seattle)

Owner Saint Martin’s University

Principal Use Education

Includes Classrooms, thermal engineer-
ing labs, materials lab, environmental 
lab, computer-aided drafting lab, solar 
lab, faculty offices and assembly spaces

Employees/Occupants 233

Expected (Design) Occupancy 248 

Percent Occupied 80% 

Gross Square Footage 26,900

Conditioned Space 25,310 

Distinctions/Awards LEED-NC v2009 
Platinum, 2013 

Total Cost  $5.77 million 
 Cost per Square Foot $225

Substantial Completion/Occupancy  
October 2012

S A I N T  M A R T I N ’ S  U N I V E R S I T Y  C E B U L A  H A L L
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Cebula Hall’s construction created a quad-
rangle on the Saint Martin’s University cam-
pus. This open space provided enough room 
to install a horizontal “slinky” geothermal 
system, which is more cost-effective than a 
vertically oriented well system.
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A Collaborative Process
This project used a “team build” 
process, which brought the gen-
eral contractor and consultants 
on board early in the design pro-
cess. The owner established col-
laboration guidelines early in the 
process, including student and 
stakeholder engagement. 

Identification of key design/build 
subcontractor partners early was an 
important step in achieving the lofty 
sustainable goals. These subcontrac-
tors provided valuable insights to 
effectively accommodate the various 
systems and supported the project 
program and mission. These part-
ners engaged in the process through 
extensive use of Building Information 
Modeling (BIM) to coordinate ideas 
and building systems in real time and 
facilitate communication. 

Passive Energy Reduction 
Design features and construction 
systems were chosen strategically 
for durability, to maintain the bud-
get and provide the appropriate bal-
ance between cost and performance. 
A reduction in window area allowed 
for higher efficiency while providing 
sufficient views and daylight. All 
south-facing windows are outfitted 
with external shading to reduce 
cooling requirements. 

learning settings, and administra-
tive space for faculty and the dean 
of the Hal and Inge Marcus School 
of Engineering. The LEED Platinum 
building, which opened in 2012, 
was completed for a modest $225/ft2 
and boasts an energy use intensity 
(EUI) of 18.25 kBtu/ft2. 

Annual Water Use 30,900 gallons

W AT E R  AT  A  G L A N C E

Water Conservation  
Low-flow faucets, 0.125 gallon flush 
urinals, 1 gallon per flush pressure-
assist toilets and no potable water 
for irrigation.

Recycled Content  
27.6% (insulation, windows, concrete, 
ceiling tiles, steel, metal siding, 
carpet, gypsum).

Daylighting 

Individual Controls  
All classrooms have thermostatic and 
lighting controls, CO2 monitoring and 
operable windows. 

Carbon Reduction Strategies  
Improved thermal envelope, high effi-
ciency geothermal mechanical equip-
ment, 90% thermal heat recovery, and a 
full direct digital controls system.

Transportation Mitigation Strategies  
Building is located within 0.28 miles of 
a major bus line.

KEY SUSTAINABLE FEATURES

E N E R G Y  AT  A  G L A N C E

Annual Energy Use Intensity (EUI) (Site)  
18.24 kBtu/ft2 
  Electricity (From Grid) 15.48 kBtu/ft2 

Renewable Energy 2.76  kBtu/ft2

Annual Source Energy 52 kBtu/ft2

Annual Energy Cost Index (ECI) $0.39/ft2

Annual Net Energy Use Intensity  
15.48 kBtu/ft2

Savings vs. Standard 90.1-2004 
Design Building 64%

Carbon Footprint 4.08 lb CO2e/ft2 · yr

Percentage of Power Represented by 
Renewable Energy Certificates 91%

Number of Years Contracted to 
Purchase RECs two

Heating Degree Days (Base 65˚F) 5,372

Cooling Degree Days (Base 65˚F) 106

Annual Hours Occupied 3,650

Collaboration spaces between the faculty 
suite and the instructional space create 
multiple opportunities for interaction and 
contribute to building community. The 
glass wall marked with grid lines doubles 
as a writing surface.

S E R V I N G  T H R O U G H 
S T E W A R D S H I P

Saint Martin’s University is a Catholic 
Benedictine institution of higher educa-
tion with an enrollment of fewer than 
2,000 students. Established in 1895 
by monks of the Roman Catholic Order 
of Saint Benedict, the Saint Martin’s 
community is shaped by its Benedictine 
heritage, characterized by a commitment 
to intellectual and spiritual growth, hos-
pitality and service.

Rooted in The Rule of Saint Benedict, 
Benedictine communities are encour-
aged — through inquiry and self-exam-
ination — to grow in all areas of life, 
strengthening through faith, self-reflec-
tion and personal rigor. As a community, 
Saint Martin’s seeks to cultivate those 
qualities universally.

Part of living in community includes 
using shared resources responsibly. 
University leadership follows those 
same ideals and wanted the new engi-
neering building to reflect that ethic 
and the values of faith, reason, service 
and community.
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A facility this height and size 
would typically be a steel structure. 
However, the design and construc-
tion team used a panelized wood-
framed system to provide economy 

structure. Carefully detailing and 
installing a continuous air barrier 
around opening and penetrations 
is critical to reducing energy loss 
within a building’s envelope. 

Continuous air and vapor bar-
riers are now a requirement for 
the Washington state energy code. 
Reducing the building’s infiltra-
tion loads helped to downsize the 
mechanical system.

and improved thermal efficiency over 
steel. A wall assembly that includes 
batt insulation in the wall cavity and 
exterior rigid insulation provides a 
U-value of 0.044. Upgraded continu-
ous insulation in the roof provides an 
R-value of R-35.

One of the biggest contributors 
to the performance of the thermal 
envelope is the continuous air and 
vapor barrier that encapsulates the 

MONTHLY  ENERGY  END  USE

MAY  2013  –  APR I L  2014
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SOLAR  PV  PRODUCT ION

MAY  2013  –  APR I L  2014

Above Smaller breakout spaces support 
more intimate collaborative study sessions. 
Enrollment in the engineering program 
has increased with the opening of the new 
Cebula Hall, which replaced a facility with 
little space for student collaboration.

Right The Thermal Engineering Lab is 
designed for education as well as support-
ing research. The new space is designed 
to precisely control the interior environ-
ment and provide flexible layout and 
access to utilities that support research 
and learning in thermal dynamics and 
mechanical systems.
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efficiency, dual-stage geothermal 
mechanical units were chosen to 
work with pumps, which vary speed 
and reduce power use internally as 
the geothermal units turn on and off. 

Economizers. One of the key 
outcomes of analyzing the energy 
model early in design was the 
determination that not using econo-
mizers was more energy effective 
than using them. Economizers are 
typically a code requirement in the 
state of Washington,  but the code 
includes an exception to eliminate 
economizers when a lack of energy 
savings can be shown. 

In a mild climate like the Pacific 
Northwest, an economizer usually 
has a quick payback; however, the 
model showed that the total mechani-
cal cooling use would only be 6,300 
kWh. With electric energy costs at 
around $0.08/kWh, this equates to 
an average of $504 per year. The esti-
mated costs of an economizer system 
to every geothermal heat pump was 
more than $40,000, representing a 
payback of almost 80 years.

Lighting and Controls. Artificial 
lighting is primarily efficient elec-
tronic ballast and T5 fluorescent 
lamps. LEDs were considered, but 

system available, a 90% efficient 
heat recovery unit. The system 
reverses flow approximately every 
15 seconds and uses the thermal 
mass of the heat exchanger plates to 
boost the system’s efficiency. 

Geothermal System. The backbone 
of the mechanical system is the geo-
thermal system. The new engineer-
ing building is located to create a 
new campus quadrangle. This posi-
tions the building adjacent to an 
expansive open space with enough 
room to install a horizontal “slinky” 
system, which is more cost-effective 
than a vertically oriented well sys-
tem. The loop field for this project 
uses approximately 31,750 ft2 of 
ground surface area. 

Given that the gross building area is 
26,900 ft2, this layout is a more effi-
cient loop field area to gross building 
area ratio than the standard 3:1. Good 
soil conductivity, an efficient build-
ing envelope and choice of systems 
allowed for a smaller ground area. 

The geothermal loop field is over-
sized to provide a more favorable 
entering water temperature (a low 
of 38°F in the winter and a high 
of 65°F in the summer) instead 
of a standard temperature range 
(a low of 30°F in the winter and a 
high of 95°F in the summer). High 

Active Energy Reduction
Ventilation. Occupant density is 
high for most university buildings, 
so ventilation was a key factor. 
Early energy modeling proved that 
70% of the design heating load was 
from ventilation alone. 

The design team decided to use 
the most energy-efficient ventilation 

Above The CAD lab is outfitted with a 3-D 
printer and engineering software used to 
prepare students for the engineering pro-
fession. All learning spaces are connected 
to the outdoors, daylight and views. 

Below Laboratory spaces are visually 
connected to adjacent study and faculty 
spaces to immerse students in a holistic 
exposure to academic pursuits. 
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Building Owner/Representative  
Saint Martin’s University

Architect McGranahan Architects

General Contractor Forma Construction

Design Build Mechanical Engineer, Energy 
Modeler, LEED Consultant Sunset Air

Design Build Electrical Engineer  
Taurus Electric

Structural Engineer  
PCS Structural Solutions

Civil Engineer SCJ Alliance

Landscape Architect Robert W. Droll

Lighting Design Lighting Group Northwest

Commissioning Agent LNS Engineers

BUILDING TEAM

they did not fit within the budget for 
all the lighting needs.

This building is also outfitted with 
a state of the art controls system. It 
provides the ability to use energy 
saving strategies such as optimum 
start, extensive scheduling, and light-
ing control. Each classroom includes 
CO2 controls, which help further 
reduce ventilation energy use.

Solar Photovoltaics. The university 
also expressed a desire to include 
solar photovoltaics. The design team 
looked at a number of systems and 
elected to use a thin-film technology 
that was integrated directly onto the 
roofing material. 

Not requiring an upgraded struc-
tural system or solar racking system 
helped keep the costs in line and 
also allowed for two dual-axis solar 
tracking arrays. The tracking arrays 

the most energy-efficient, simple 
system, we’ve ever dealt with.” 

Simple Controls. Usually energy 
efficiency brings about complicated 
controls strategies and untested 
approaches. This building was 
designed from the beginning to 
be simple enough that mainte-
nance staff could handle changes 
without the concern of eroding 
energy savings.

Energy use in 2013 proved the 
simplicity of this system. The build-
ing’s energy use was within 10% of 
the energy model. Measurement and 

are located on the third-floor rooftop 
lab, which provides teaching and 
learning space that includes the 
operable solar array and room for 
additional experimental features. 

Commissioning. The early involve-
ment of the commissioning agent in 
the project provided helpful insight 
throughout construction and helped 
the team avoid some of the more 
common and challenging adjust-
ments. Ultimately, the commission-
ing agent commented that “this is 

Roof
Type White single ply thermoplas-
tic polyolefin (TPO) membrane with 
R-35 continuous rigid insulation
Overall R-value R-35.7
Reflectivity 0.77 
Solar Reflectance Index 95.18 

Walls
Type R-21 wood frame with R-5 rigid 
insulation
Overall R-value R-22.7
Glazing Percentage 24%

Basement/Foundation
Slab Edge Insulation R-value R-10
Under-Slab Insulation R-value R-10 
under radiant floor

Windows 
Effective U-factor for Assembly 0.36
Solar Heat Gain Coefficient (SHGC) 0.24
Visual Transmittance 64%

Location
Latitude 47° 2’27.48” N 
Orientation East-west

B U I L D I N G  E N V E L O P E

F IRST  FLOOR PLAN

External shading on south-facing windows 
and a reduction in window area contribute 
to the building’s energy efficiency.

The plan is primarily organized around two programmatic bars of instructional space on the 
north and faculty office suite on the south. Collaboration spaces are strategically placed to 
bring students and faculty together.
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cross-pollination as well as func-
tionality within the individual 
spaces. Transparency, proximity and 
access to shared spaces are also key 
to the success. 

Labs and classrooms are posi-
tioned directly across from a trans-
parent faculty office suite that is 
outfitted with a glass writing surface 
for walls. This design supports 
planned and impromptu study and 
research opportunities as well as 
visibility between spaces. 

This building exposes, expresses 
and displays many engineered 
systems as a way of surrounding 
faculty and students with real-
world examples of their studies. 
Many of the building’s structural, 
civil and mechanical systems are 
displayed or “peeled back” to 
facilitate dialogue and support the 
school’s curriculum. 

The two dual-axis solar panels 
located on the rooftop lab allow 
students to study the benefits of 
tracking devices, solar orientation 
and the production of solar energy. 
The freestanding devices allow 
for easy retrofitting of future solar 
panel technologies. The challenges 
of developing affordable renewable 
energy sources are expected to be a 
research focus for the school. 

verification identified where the dif-
ferences exist (Table 1).

Interestingly, the increase in plug 
load energy use from the energy model 
helped heat the facility and decreased 
the overall HVAC energy use. The 
higher plug loads were primarily from 
the computer labs, and they affected 
the cooling system somewhat.

Building as an 
Educational Tool
The arrangement of spaces in the 
engineering building focuses on 
beneficial relationships that encour-
age collaboration and educational 

One of the labs in the building is 
designed for education as well as 
supporting research. The thermal 
engineering program has previ-
ously garnered testing and technical 
support from NASA to build a heat 
flux simulator. 

In anticipation of future research 
grant-funded projects, the thermal 
engineering lab space is designed to 
precisely control the interior environ-
ment. It also provides a flexible layout 
and access to utilities that support 
the innovative constructs created 
for research and learning in thermal 
dynamics and mechanical systems. 

The mechanical system in this 
space was required to provide abso-
lutely no air movement and little to 

The photovoltaic system, which consists 
of two dual-axis solar tracking arrays and 
thin-film technology that is integrated 
directly onto the roofing material, produces 
15% of the building’s total power. The roof-
top lab and assembly space on the third 
floor provide space for students to study 
the adjustable dual-axis arrays and con-
duct experiments.

TABLE 1  
ENERGY MODEL VS.  
F IRST YEAR ENERGY USE

Energy Model  
(kWh)

First Year  
Energy Use  

(kWh)

HVAC 40,094 20,762

Lights 45,075 46,286

Plug Loads 45,347 76,721

Total 130,516 143,769
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T R A N S F O R M I N G 
E N G I N E E R I N G  E D U C AT I O N

Sustainable systems and components 
are integrated throughout the building 
and have transformed the way engineer-
ing is taught at Saint Martin’s University. 
The School of Engineering offers majors 
in mechanical and civil engineering. 

Stand-up tables are set up next to 
glass walls that are marked with grid 
lines and double as writing surfaces, 
allowing students to work in groups and 
with faculty in more informal settings. 
Faculty can now use what is otherwise 
circulation space as interpretive learn-
ing environments. 

Computer monitors in the hallways 
act as dashboards that display energy 
and water use in real time. These dash-
boards are also available online and 
are used for student learning in energy 
and HVAC-related courses. The aware-
ness that comes from understanding 
how building systems actually function 
and use energy resources provides a 
level of sophistication and pragmatism 
to graduates. 

New courses have been developed 
and taught that incorporate the rooftop 
lab that includes operable and adjust-
able photovoltaic panels. The students 
have the opportunity to run photovoltaic 
experiments and gather data.

Advertisement formerly in this 
space.
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Life-cycle costs were considered 
for most elements and systems. The 
ground source HVAC system has 
been calculated at a five-year pay-
back and made sense from a first-cost 
and life-cycle cost perspective. The 
only long-term return on investment 
was the solar panel installation, which 
has an approximate 25-year payback. 

Conclusion
Cebula Hall is living proof that sus-
tainable, high performing buildings 
can be achieved with cost-effective 
measures. The facility provides a 
healthy, high performing and attrac-
tive environment while supporting 
a growing engineering program that 
hopes to contribute to the advance-
ment of sustainability. •

previously built and shared with 
the neighboring municipal building 
complex.

LEED Platinum on a Budget
The construction cost of Cebula 
Hall was $225/ft2, proving that 
highly sustainable buildings can 
be built affordably relative to their 
conventional counterparts. On col-
lege campuses, construction costs 
for non-LEED certified laboratory 
buildings typically start around 
$275/ft2 to $400/ft2, and go up from 
there — sometimes significantly. 

At 26,900/ft2, the compact 
three-story building absorbed the 
cost burden of laboratories, verti-
cal circulation and a rooftop lab. 
Achieving high performance at such 
a modest cost is significant given 
the lack of economy of scale. 

no temperature fluctuation over the 
course of several hours. A geothermal 
radiant heating and cooling system 
with direct controls to the ventila-
tion system was the key to providing 
everything the thermal lab required.

Sustainable Water Strategies
Inside, low-flow fixtures help reduce 
water use. Outside,  water needs 
were minimized by selecting native 
plants that would not require irri-
gation after initial establishment. 
Sedums are used for the green roof 
applications and perform well given 
the Northwest climate. 

Storm water is treated in two ways. 
Water quality is addressed through 
the use of rain gardens and sur-
rounding pervious soil conditions. 
Water quantity needs are met with a 
shared storm water facility that was 

A B O U T  T H E  A U T H O R S

Marc Gleason, AIA, LEED AP, is principal 
for design for McGranahan Architects in 
Tacoma, Wash.

Joseph A. Bettridge, P.E., Member 
ASHRAE, is vice president/director of engi-
neering at Sunset Air Inc. in Lacey, Wash.

Ryan Cuoio, P.E., LEED AP, is a mechanical 
engineer at Sunset Air Inc. in Lacey, Wash.

L E S S O N S  L E A R N E D

Influence of the Building Dashboard. 
Building occupants don’t always think about 
energy efficiency and sustainable construc-
tion as frequently as those in the design 
and building industry do. The dashboard 
maintains awareness for all of the building’s 
occupants, especially in an educational 
atmosphere where the information is used 
in the curriculum and dialogue. 

Plug Loads Higher Than Expected. In the 
design and construction of the building, 
much attention was given to reducing HVAC 
and lighting energy demands. In fact, plug 
loads account for the bulk of the building’s 
energy use. Whereas the annual energy 
use for HVAC and lighting was 20,762 kWh 
and 46,286 kWh, respectively, the annual 
energy use for plug loads in this 233-occu-
pant building was 76,721 kWh. That’s more 
than HVAC and lighting use combined. 

Building equipment and the behavior 
of the occupants significantly affects the 
building’s resource utilization. The selec-
tion of more energy-efficient equipment 
could reduce plug loads and help improve 
energy performance.

LEED Platinum Can Be Accomplished on  
a Budget. The construction cost of Cebula 
Hall was $225/ft2, lower than the typical 
starting cost for a conventionally con-
structed college laboratory. Factors that con-
tributed to the project’s affordability include: 

• Early collaboration. This was a team-
build project that paired the contractor and 
design professionals early in the process 
to generate project goals and objectives. 

• A cost analysis was done on most of the 
basic building systems. Systems that pro-
vided shared benefits were preferred over 
those that did not meet multiple needs. For 
example, wood framing was selected over 
steel because it was more sustainable, less 
expensive and reduced the thermal conduc-
tivity of the exterior wall system. 

More expensive systems such as the 
radiant flooring are only used in spaces 
and programs that dictated that specific 
need of interior environment control. 
Adhesive backed photovoltaic sheets are 
used in lieu of frame supported systems 
that tend to have additional structural and 
weatherproofing needs. 

Cebula Hall was built at a cost that is lower 
than the typical starting cost for convention-
ally constructed college laboratories. Early 
collaboration involving the contractor, cost 
analysis and limited use of more expensive 
systems helped reduce the project’s cost.
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Advertisement formerly in this 
space.
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