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Three teams participated in the 
three-month design competition in 
which proposals were developed to 
a schematic design level to express 
design intent, but also assess cost, 
schedule and performance criteria. 
In the midst of a struggling eco-
nomic climate at the end of 2009, 
these three firms participated in an 
unfunded competition, each taking 
a substantial risk to secure a rare, 
fully funded project at that time.

As part of its Design Excellence 
program, the GSA specified a set 
of holistic sustainable performance 
criteria, required LEED Gold certi-
fication and encouraged the reuse of 
materials from the USACE’s existing 
on-site warehouse building.

The guaranteed energy perfor-
mance target required the build-
ing team to meet an energy goal 
30% better than the ASHRAE/
IESNA Standard 90.1-2007 base-
line model, or an effective EUI of 
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Echoing the ever-changing waterway that passes the Seattle district headquarters of the 

U.S. Army Corps of Engineers, the “oxbow” shape of the USACE’s new building repre-

sents the transformation from a “silo” office culture to an integrated community. In the 

Corps’ previous home — a former 1930s Ford Motor warehouse that was later converted 

to offices — tall cubicle walls and limited access to daylight or exterior views did little to 

encourage interaction. Now, employees meet members of other departments when they 

take the open stairs. A variety of conference rooms, hybrid spaces and informal collabora-

tion areas that are centralized in the daylit atrium support project teams as they grow and 

shrink. Nearly every space provides daylight and views of the restored 4.6 acre former 

brownfield site, including the Duwamish Waterway. 
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27 kBtu/ft2 ̇  yr, with 0.5% of the 
overall contract award retained until 
the first year of performance was 
verified through a measurement and 
verification (M&V) process. 

Performance Oriented Design 
Peak Load Reduction and Form 
Optimization. It was a challenge in 
the three-month competition phase to 
develop a schematic design proposal 
that could meet the guaranteed bud-
get and energy performance criteria, 

Design Competition
While the $72 million project 
provides a beautiful, collaborative 
workplace, its exceptional energy 
performance places it among the 
most elite class of high performance 
buildings in the U.S. It is the result 
of a guaranteed performance-ori-
ented contract — a first for the U.S. 
General Services Administration 
and an emerging industry trend —  
which withheld a portion of the 
contract funds until the first year 
energy use was verified. 

The project was shaped by gov-
ernment programs designed to spur 
innovative high performance design 
for federal buildings and stimu-
late the economy via the release of 
stimulus funds from the American 
Recovery and Reinvestment Act 
(ARRA) as quickly as possible. 
The GSA used the tight time line 
demanded by the stimulus dollars 
and the competitive bidding mar-
ket in 2009 to experiment with a 
design-build competition. 

A design-build contract meant that 
the money could be budgeted imme-
diately, and the rapid three-year proj-
ect time line allocated final funding 
two to three times faster than tradi-
tional design-bid-build contracts. 

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

Name  
Federal Center South Building 1202

Location  
Seattle (4 miles south of downtown)

Owner  
U.S. General Services Administration 

Principal Use Workplace for U.S. Army 
Corps of Engineers  
  Includes Server rooms, small gym

Employees/Occupants 530 

Expected (Design) Occupancy 736 
 Percent Occupied 72%

Gross Square Footage 209,000  
  Conditioned Space 188,587  

(storage rooms and other support 
spaces are unconditioned)

Distinctions/Awards 2014 GSA 
Design Awards: Citation: Interiors; 
2014 National Wood Design Awards, 
WoodWorks; 2013 AIA COTE Top 10 
Green Projects; 2013 National Design-
Build Award, Design-Build Institute of 
America; 2013 Outstanding Project 
Award, New Buildings $30 million 
to $100 million, National Council of 
Structural Engineers Associations; 2013 
Design Annual Winner, Environmental 
Graphics, Society for Environment 
Graphic Design; 2013 Honor Award, 
Commercial Office Building of the Year, 
WoodWorks; 2013 Honor Award, First 
Place for High-Performance Buildings, 
National Institute of Building Sciences

Total Cost $72 million 
 Cost per Square Foot $354

Substantial Completion/Occupancy  
October 2012

F E D E R A L  C E N T E R  S O U T H  B U I L D I N G  1 2 0 2

Above The central atrium “commons” 
forms the social heart of the building and 
houses all shared resources, including con-
ference rooms, kitchenettes, the library and 
informal seating areas to encourage inter-
action and create a sense of community.

Opposite Behind the sleek, stainless 
steel exterior of the Federal Center South 
Building 1202 is a rough-hewn timber 
interior environment. The building is the 
new district headquarters for the U.S. Army 
Corps of Engineers in Seattle.
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gravity loads while addressing pro-
gressive collapse. 

The steel and concrete deck, like 
most systems, is exposed, limiting 
fit-out costs while providing thermal 
mass. A raised floor system provides 
the necessary space for electrical 
and IT distribution, as well as space 
for ventilation air supply, which is 
decoupled from the in-zone heating 
and cooling systems. 

Passive chilled beams provide 
cooling, taking advantage of high 

An orientation-specific shading 
system, with vertical fins and a vari-
able number of horizontal louvers 
depending on orientation, limits solar 
loading, reducing annual energy 
consumption and first cost through 
decreasing the required number of 
chilled beams and plant size. 

Energy modeling, which was embed-
ded in the design process, determined 
that triple glazing alone would not be 
sufficient to provide comfort for all 
occupied hours. So, perimeter fin tubes 
are used provide the required heating. 

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

Annual Energy Use Intensity (EUI) (Site)  
33.3 kBtu/ft2 (25.7 kBtu/ft2 adjusted) 
 Natural Gas 3.4 kBtu/ft2 
 Electricity (From Grid) 29.9 kBtu/ft2

Annual Source Energy 103.4 kBtu/ft2

Annual Energy Cost Index (ECI) $0.63/ft2

Savings vs. Standard 90.1-2007 
Design Building 33% 

ENERGY STAR Rating 99

Carbon Footprint 6.2 lb CO2e/ft2 · yr

Percentage of Power Represented by 
Renewable Energy Certificates 71% 
  Number of Years Contracted to 

Purchase RECs one year

Heating Degree Days (Base 65˚F) 4,280

Cooling Degree Days (Base 65˚F) 279

Annual Hours Occupied 2,070

Note EUI is based on conditioned 
space of 188,587 ft2. When the EUI is 
adjusted for plug loads and operation 
outside of the hours agreed upon dur-
ing the design, the EUI is 25.7 kBtu/
ft2. Energy use is expected to increase 
when the building is fully occupied 
largely due to increases in plug loads. 

Annual Water Use (Modeled) 200,000 
gallons building water use, 1.5 million 
gallons of irrigation water use, 2.2 mil-
lion gallons of cooling tower water use. 
(Actual water use is not available due to 
insufficient data from meter readings.)

The site retains the 95th percentile rain 
event, and treats 99% of the annual run-
off. Roof water is captured and retained 
in a 25,000 gallon cistern for reuse.

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

orientation and features flexible 
program space and community 
gathering areas. Extensive shading 
protects the west-facing windows, 
which provide a direct connection 
to rehabilitated landscape adjacent 
to the Duwamish Waterway.

Integrated Systems and  
Collaborative Workplace
The atrium and centralized com-
mons pool conference rooms and 
other specialized and shared func-
tions into the center of the building.  
Through sharing, the number of 
meeting rooms for the headquarters’ 
19 departments was reduced, while 
promoting connection and col-
laboration through more encounters 
among staff in this dynamic space. 

High Performance Office. The struc-
ture wrapping the commons, in turn, 
is optimized for open office space. A 
narrow 60 ft width from exterior to the 
toplit atrium provides extensive day-
light, connectivity and flexibility as 
the three-story steel structure wraps 
continuously around the commons. 

An efficient structural system, 
known as a diagrid, wraps the exte-
rior of the building and is promi-
nently expressed at the ends of the 
oxbow. It is essentially an oversized 
truss comprised of diagonal column 
and bracing that resists lateral and 

while developing compelling media 
renderings to adequately express the 
complexity and unique user experi-
ence of the building. One essential 
design challenge was the need to bal-
ance views of the Duwamish Waterway 
to the west of the site and the solar 
gain inherent to a western exposure. 

The team discovered that an 
approximately 60 ft wide office floor 
plate would provide the optimal com-
bination of workplace flexibility and 
daylight availability. An orientation 
energy model was developed, and 
this idealized office bar was rotated at 
22.5 degree increments to isolate the 
effect of orientation on performance. 

While there was some effect on 
annual energy use, the exercise 
underscored the disproportionate 
effect on peak cooling loads, an 
important factor since mechanical 
system selection sizing would have 
significant impact on the guaran-
teed maximum project first cost. 
The final building form, a closed 
oxbow, creates long orientations fac-
ing northwest, east and south while 
minimizing surface area. This effi-
cient ratio of surface area to volume 
also limits thermal loads, with the 
building’s  rounded form enclosing a 
centralized commons and atrium. 

The western edge doesn’t have the 
same rounded efficiency, but limits 
open office space on the toughest 

Above The building’s diagrid structure 
angles outward at one end of the oxbow 
where a conference room has sweeping 
views of the Duwamish Waterway.

Right Information on local waterways and 
locational data are implemented as graphic 
devices to tie the building to its location. 
The building’s four quadrants are named for 
the four tributaries that formed the historic 
Duwamish River watershed—the White River, 
Green River, Black River and Cedar River.
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N E W  L I F E  F O R  
I N D U S T R I A L  S I T E

The former offices for the U.S. Army 
Corps of Engineers (USACE) Seattle 
district headquarters were grossly inad-
equate. The history of the site dates 
back to the 1930s and Ford Motor’s 
“famous assembly line,” which pro-
duced the “new V-8 cars.” 

In 1940, Ford released the site to the 
U.S. Army, which remained at the loca-
tion until 1956. From 1957 to 1970, 
the Boeing Airplane Company Missile 
Production Center was located in the 
nearby 1201 building. 

With the complex returning to the U.S. 
government in 1973, the original Ford 
Factory and former 1202 warehouse were 
converted from industrial to office use. 
The structure featured sawtooth clere-
stories that were still painted black from 
wartime security concerns, and tall inte-
rior partitions limited daylight and views. 

Many employees expressed the desire 
to move from the sprawling, non-historic 
single-story complex in industrial south 
Seattle to more modern downtown facili-
ties. But the existing site had its merits. 

Not only was it already owned by the 
GSA, but it was located on the banks 
of the Duwamish Waterway (although it 
was not visible from the USACE’s former 
offices). The waterway represents the 
legacy and the future of the USACE; the 
river’s channel was established by the 
agency decades ago, and now the river 
is undergoing a renaissance of environ-
mental remediation and naturalization, 
a direct response to its long history of 
industrial pollution.

temperature chilled water, a partic-
ularly effective strategy in Seattle’s 
mild climate. 

Extensive integrated modeling 
optimized perimeter systems in con-
cert with the exterior façade. The 
resulting efficient envelope, with 
high performance, low-e insulated 
glass, meets the project budget while 
enabling energy-efficient systems. 

The building is clad in stainless steel 
shingles that reflect varying light from 
shingle to shingle. Vertical and horizontal 
sun-shading elements contribute detail 
and texture to the façade.

M O N T H LY  E N E R G Y  U S E  B R E A K D O W N ,  2 0 1 3
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Note: A spike in the heating and cooling energy use for December was due to a broken fluid cooler.
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sensors, occupancy sensors and the 
building management software.

The 66% frit was not dense enough 
to protect occupants on the atrium 
side of the northern office plate, and 
roller shades were retrofitted to pro-
tect them from direct beam and the 
associated glare. Due to peer pres-
sure from those deeper in the plate, 
perimeter office workers are encour-
aged to raise the shades so views to 
the atrium are preserved once the 
discomfort has subsided.

Central Systems. The hydronic sys-
tem allowed for the efficient integra-
tion of ground source heat and the 
inclusion of a phase change mate-
rial (PCM) tank for thermal storage. 
Polyethelene tubing was run into 

landscaping within the space, in 
concert with exposed wood, chang-
ing daylight conditions, and views 
to the river, reinforce a biophilic 
design approach that emphasizes a 
connection to nature. 

Office Daylighting Strategies. The 
climate of the Pacific Northwest 
presents challenges to using day-
light as the primary illumination 
source. Cloudy skies are the pre-
dominant sky condition, but clear 
sunny days occur sporadically in 
winter, and are most frequent dur-
ing the summer, when peak cooling 
conditions occur. 

A balance had to be struck 
between opening up to the cloud 
skydome and protecting from the 
direct beam condition. Exterior 
windows optimize their daylight 
contribution by maximizing window 
head height and using orientation-
specific shading. 

The shading system reduces heat 
gain and assists with visual com-
fort. Internal venetian blinds at all 
exterior windows offer additional 
glare control, allowing occupants to 
adjust to their comfort.

200,000 board feet of structural 
timbers and tongue-and-groove 
decking from the existing ware-
house on the site. 

To make the structure work with 
the limited amount of timber, the 
team’s structural engineers devel-
oped the first application of a com-
posite beam. Lag bolts in the top of 
structural timbers engage the con-
crete topping slab, providing addi-
tional effective depth for the beam, 
reducing the number of beams by 
providing greater spanning capacity. 

In the conference rooms, hydronic 
variable air volume terminal 
boxes triggered by CO2 sensors 
provide the capacity and con-
trol to manage thermal comfort 
and ventilation associated with 
intermittent occupancy.

In addition to its role as collabora-
tive commons, the atrium is integral 
to the building’s high performance 
strategies. Return air from the office 
is collected by the atrium; buoyancy 
drives the air, as 70% efficient flat 
plate heat exchangers arranged at 
the top of the atrium precondition 
incoming ventilation air. 

The atrium also daylights half 
of the office’s 60 ft floor plate, in 
addition to the conference rooms 
and circulation space. Plants and 

Collaborative Commons. The 
atrium commons functions as the 
social and cultural heart of the 
project. Timber provides the pri-
mary structure and enclosure of this 
space, reclaiming approximately 

A system of stairs and bridges connects the 
commons to perimeter work spaces, which 
overlook the area. Timber reclaimed from 
the previous non-historic 1202 warehouse 
on the site is a focal point of the commons.
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Daylight is also provided to 
inboard occupants by the atrium, 
where a variable frit pattern, rang-
ing to a maximum density of 66%, 
is strategically deployed on the 
atrium skylights, based on individ-
ual work spaces’ exposure. 

Light colored interior surfaces as 
well as 42 in. tall partitions topped 
with 8 in. glazed strips help facili-
tate daylighting. The partition walls 
are oriented parallel to the façade 
with the taller furniture running 
perpendicular to the façade. 

 Electric lighting is provided 
via high efficiency, direct/indirect 
fluorescent fixtures, which are 
used throughout the office spaces.  
Fixtures are controlled through 
a combination of zoned daylight 

T I M B E R  R E C L A M AT I O N

As part of the project’s effort to reuse 
existing materials, the design-build team 
reclaimed approximately 200,000 board 
feet of structural timber and 100,000 
board feet of decking from the decom-
missioned non-historic WWII warehouse 
on the site (the previous 1202 Building). 
Using a phased demolition process, 
wood components were individually har-
vested from the warehouse. The team 
pulled nails, unfastened bolts, removed 
brackets and devices, trimmed out 
fractures, and sorted the wood before it 
was shipped to a local mill for structural 
grading and fabrication for use in the 
new building. To optimize the use of the 
available size of the salvaged old growth 
lumber, the engineer suggested the use 
of composite design for the floor system. 
Since this was the first time this type of 
design was used in the U.S., the team 
built a mockup in the adjacent warehouse 
to test structural integrity of the proposed 
composite timber/concrete system.

S U S TA I N A B L E  F E AT U R E S  S E C T I O N

Oxbow 
Skylight

Phase Change 
Material Tank For 
Ef�cient Conditioning

Smoke 
Evacuation

Under�oor Air 
For Ventilation 
And Cooling

Orientation- 
Speci�c Solar 

Shades

High 
Performance 

Glazing

Perimeter Hydronic 
Radiant Heating 

Atrium Skylight

Reclaimed 
Wood Struc-
ture And Finish 
Materials

Rainwater
Harvesting

Structural Steel Piles 
With Integral Hydronic 
Loops For Ef�cient 
Conditioning

Natural 
Convection 

Exhaust

“Chilled Sails”
Hydronic Radiant 
Cooling

100% Outside 
Air Intake

Air Handler Uses Heat 
Recovery On Exhaust 

Air To Temper 
Incoming Ventilation 

Air

Ventilation Air 
Delivered 
Back Via 
Vertical Shaft 
To Under�oor

Energy and water  
introduced into the building  
are leveraged to their highest 
possible use, placing Building  
1202 among the top 1% of energy-
efficient office buildings in the U.S. 

Water Conservation Efficient fittings 
and fixtures. Rainwater capture and 
reuse for irrigation, toilet flushing and 
cooling tower makeup.

Recycled Materials Some 200,000 
board feet of timber and 100,000 ft2 of 
car decking (a heavier version of tongue-
and-groove decking) reclaimed from the 
existing warehouse and reused in the 
collaborative commons. High recycled 
content steel was used for structural 
members and rebar.

Daylighting Some 61% of the building’s 
occupied floor plate is daylit.

Individual Controls Task lights at all 
office desks. Individual control of lights 
in private offices.

Carbon Reduction Strategies High per-
formance HVAC, envelope and lighting 
systems. Embodied carbon reduced by 
132,277 lb through the use of com-
posite structural system with reclaimed 
timber rather than a standard concrete 
on steel system.

Other Major Sustainable Features  
Phase change material tank (PCM).

KEY SUSTAINABLE FEATURES

A  P R O J E C T  O F  F I R S T S

The project is one of the first in the 
region to use structural piles for geo-
thermal heating and cooling and a 
phase change thermal storage tank. 
Two new products, chilled sails and 
open office lighting, were developed 
and manufactured specifically for this 
project to help achieve aggressive 
energy targets. To optimize the use of 
the available reclaimed timbers, the 
team designed, tested, and constructed 
the first wood/concrete composite floor 
system in the United States.

Source: AIA/COTE Top Ten narrative
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cooling are required. It also helps 
store cooling generated from econo-
mizer cycles that run during the 
cool summer nights. 

During the commissioning process, 
it was discovered that the capacity 
of the PCM tank was less than prom-
ised by the manufacturer. This was 
mitigated by changes in controls and 
greater reliance on the energy piles, 
which were recharging more rapidly 
than expected, most likely due to the 
adjacency to the Duwamish Waterway. 
The systems are meeting 90% of 
the building’s heating load with heat 
recovery chillers sourcing heat from 
the ground loop, the PCM tank or 
simultaneous 24/7 cooling loads. The 

135 hollow structural steel piles 
that were driven an average of 160 
ft deep through the sandy riverbank 
soil to find bedrock. 

The PCM tank, a large cylindrical 
tank filled with stacked containers 
of eutectic salts that change phase 
at 55°F, acts as a direct source of 
chilled water for the chilled beams 
and as a source of heat for the heat 
recovery chillers to deliver 120°F 
heating hot water. The PCM tank, 
in theory, operates similarly to a 
ground source system, but with a 
daily, rather than a seasonal, cycle. 

The PCM system was designed to 
address typical Seattle days where 
morning warm-up and afternoon 

remainder of loads are met with a tra-
ditional boiler and the heat recovery 
chiller acting as a traditional chiller. 

Water Systems. This 4.6 acre site, 
transformed from 100% impervi-
ous to 50% pervious, is surrounded 
with infiltration and evaporation 
swales that manage and cleanse 
storm water flows prior to discharge 
into Duwamish Waterway. The storm 
water system eliminates the need 
to connect to the already overtaxed 
municipal sewer system. 

Native and adaptive plantings 
reduce irrigation demand and provide 
habitat opportunities along the indus-
trial waterway and complement ongo-
ing efforts to restore ecosystems as the 
Duwamish enters the Puget Sound.  

High efficiency fixtures and a rain-
water harvesting system help reduce 
potable water demand. Rainwater 
is collected from the roof and is 
reused for toilet flushing, irrigation 
and cooling tower makeup water. 
The rainwater system, which offsets 

L E V E L  O N E  F L O O R  P L A N
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The building’s “oxbow” design creates an open, collaborative workplace environment for the 
U.S. Army Corps of Engineers. The indoor campus environment enhances the concept of creat-
ing a collective community and identity by centralizing all common services and conference 
rooms within the “commons” or social heart of the building.

11

9

10

11

12

1 Lobby/Secured Entry
Elevators
Atrium Landscaping
Open Of�ce

2

3

4

Private Of�ce
Private Of�ce Suite
Conference Rooms
Multi-Purpose Room

5

6

7

8

Focus Room
Kitchenette
High-Density Shelving
Exit Stair

13

14

15

16

Plaza
Loading Dock
Utility Rooms
Locker Room

1

2

3

3

3

3

3

4

4

5

5

5

6

7

12

4

6

8

9

10

10

10

10

10

11

11

11

12

12

13

14

15

16

5

GSA Federal Center South Building 1202 _FLOOR PLAN _LEVEL 

0 30 FT

1:800 10 M

7

Roof
Type Modified bituminous asphalt roofing, 
polyisocyanurate insulation, metal deck
Overall R-value 19
Reflectivity 0.3

Walls
Type steel framed
Overall R-value 13 
Glazing Percentage 62%

Basement/Foundation
Slab Edge Insulation R-value Unheated 
slab on grade, R-3

Windows
Effective U-factor for Assembly 0.33 
Solar Heat Gain Coefficient (SHGC) 0.31
Visual Transmittance 0.62

Location 
Latitude 47.6° N

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

Advertisement formerly in this 
space.
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After one year of operation, the 
building was tuned from operating 
at 10% over the target in the first 
quarter, to 12% below the target in 
the fourth quarter. The final first 
year EUI is 25.7 kBtu/ft2 (adjusted 
for plug loads and operation outside 
of the hours of operation agreed 
upon during the design); the proj-
ect’s metered EUI (without adjust-
ment) in 2013 was 33 kBtu/ft2. 

The adjustments to the building 
operation from M&V save the GSA 
and the USACE up to $40,000 
per year in energy costs and have 
dramatically improved comfort. 
Meeting the energy performance 
target allowed the design build team 
to receive the 0.5% of the construc-
tion contract retained for proof of 
performance — nearly $400,000.

Renewable Energy Evaluation
The integrated design was developed 
to meet energy goals without the need 
for on-site renewable generation. 
Initial life-cycle cost analysis of a 
solar domestic hot water system and 
supplemental photovoltaic system 
were outside the range of acceptable 
return. The roof is designed to allow 
the installation of a photovoltaic array 
in the future should the life-cycle 
cost benefits improve.

Conclusion
Even with its low operating energy, 
its integrated systems, and attrac-
tive interior spaces, arguably the 
most noteworthy aspect of this 
project relates to its performance-
oriented design delivery. The GSA’s 
use of a guaranteed energy perfor-
mance contract coupled with the 
Design Excellence Program pushed 
the team to deliver not only a 

Measured Performance
Measuring the performance of the 
building started in January 2013, 
less than three months after sub-
stantial completion of the project. 
The first few months of M&V 
required coordination between the 
designers, builders, controls con-
tractor and building operator — the 
M&V team — to ensure that the 
building was being properly mea-
sured and that the measured data 
could provide information on how 
the building was running and how it 
could be improved. 

During the first quarter of opera-
tion, the M&V team tuned the build-
ing’s HVAC systems, which were 
running outside of building operating 
hours, improved thermal comfort in 
select spaces, improved acoustics 
and identified glare issues. The team 
also identified opportunities for the 
USACE to reduce plug loads by shut-
ting computers off at night, and con-
trolling the server’s 24/7 loads. 

beautiful building, but also one that 
performs as promised. 

This project demonstrates the 
success of performance-oriented 
contracting, an emerging industry 
trend, as well as the value of M&V. 
The substantial amount of money at 
risk incentivized the team to create 
a thorough approach, and for a proj-
ect of this scale, the effort proved to 
be quite cost effective at a building 
operations level. •

Building Owner/Representative  
U.S. General Services Administration

Architect ZGF Architects LLP

General Contractor Sellen Construction

Mechanical Engineer WSP/University 
Mechanical

Electrical Engineer Sequoyah Electric, 
LLC/Lane Coburn & Associates

Energy Modeler, Environmental 
Consultant WSP Built Ecology

Structural, Civil Engineer  
KPFF Consulting Engineers 

Landscape Architect SiteWorkshop LLC

Lighting Design WSP

LEED Consultant Sellen Sustainability 

Commissioning Agent Heery

BUILDING TEAM

Top The west commons edge is dappled in 
afternoon sunlight. Open office space is lim-
ited on this orientation, which features flex-
ible program space and gathering areas.  

Above A Green River “source stone” is 
an expression of the U.S. Army Corps of 
Engineers’ focus as an agency. The boulder 
flows with harvested rainwater as it’s col-
lected on the roof.
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water flows through stream channels 
chiseled in the stones, providing 
a direct tie to the climate and sur-
rounding environment. 

Large rocks within the atrium 
serve as water features, inspired 
by the tributaries of the Duwamish 
Waterway. During rain events, storm 

400,000 gallons of potable water 
use annually, is highlighted for 
occupants and visitors via a truth 
window facing the atrium. 

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

Trust and Risk Go Hand in Hand.  
The GSA’s guaranteed energy performance 
contract was quite unusual; this was the 
first time the design team committed to 
such a process. Certainly, the dire economic 
climate contributed to the willingness to 
undertake the risk embodied in the venture, 
but the team also recognized the opportu-
nity to be leaders in this industry trend, as 
more owners, designers and code officials 
are starting to address this critical aspect 
of energy-efficient design. 

The past relationships of the team mem-
bers was critical in taking the risk, creating 
an air of trust that allowed free, outside of 
the box thinking where all had an opportu-
nity to put forth ideas. The pride associated 
with meeting the performance target as a 
team may have been a greater driver than 
the fee withheld and was fed by the trusting 
relationship of all of the players. 

Timing of Commissioning, Measurement 
& Verification, and Guaranteed Energy 
Performance. Rather than measuring energy 
performance during the building’s first year 
of operation, an active commissioning and 
break-in period of a minimum of six months 
before the performance period begins would 
allow for a fairer assessment. 

A tuning phase was even more critical for 
this project with the innovative and inte-
grated mechanical systems that required 
seven different operational modes depend-
ing on exterior and interior conditions. As it 
was, the team met the energy performance 
target, but only because the HVAC systems 
were designed to perform substantially 
better than the guarantee, making up for 
early months when the building was still not 
performing optimally.

Curved Floor Plan Created UFAD Challenges.  
Underfloor air distribution (UFAD) was cho-
sen for a variety of reasons, including the 
need for office churn, ease of electrical and 
IT cabling under the raised floor, and its 
advantages for energy efficiency and ventila-
tion quality. However, the curved plan of the 
building required many floor panels to be 
custom cut, and increased the number of 
joints that needed to be sealed. 

Success depended on all building compo-
nents working together, and this required 

a greater effort on the part of the team to 
make sure that everything was integrated 
and functioned as intended. 

Thermal decay of the system was modeled 
during design and was underestimated. A 
lower supply air temperature was required 
to ensure comfort, especially on the third 
floor and in locations where solar gain 
through the skylight is most prominent.

Sun Glare Even in Seattle’s Rainy Climate. 
After winning the project, a number of 
improvements were approved by GSA, includ-
ing additional money to upgrade the atrium 
glazing from translucent insulated panels to 
overhead glass. However, additional money 
for operable, interior direct sun shading of 
third-floor work spaces was not included. 

Third-floor glare issues could have been 
alleviated if the furniture system — which was 
selected outside of the design-build team’s 
scope of work — allowed occupants to sit 90 
degrees from potential glare sources. 

Interior shades installed after occupancy 
affected not only those at the perimeter, 
but also occupants deeper in the floor plate 
who were disconnected from the atrium 
space by the drawn shades. The shades are 
often opened by other occupants once the 
perimeter occupants have left their desks.

Occupant Engagement is Critical. Occupant 
behavior is hard to predict. Despite a change 
management program, user behavior in the 
new building is far from optimal, and plug 
loads were difficult to control after occupancy. 
Despite the integrated design success of the 
project, the unique design-build competition 
had the consequence of isolating the design 
team from early owner and occupant input 
when key design decisions and assumptions 
about operations were being made.

The change management program informed 
occupants of the energy-efficient features of 
the building and the behavior modifications 
necessary to ensure that the energy goals 
could be successfully met. 

In the previous building, cubicles were out-
fitted with coffee makers, space heaters, and 
other creature comforts that would be det-
rimental to energy performance and tended 
to discourage social interaction. In the new 
building, small kitchens are distributed 
throughout the office plate and occupants 

have access to thermostats, providing occu-
pants with similar resources while encourag-
ing social interaction. Closed offices were 
replaced with open offices and conference 
rooms were aggregated in the commons, 
reducing the siloing of departments while 
fostering increased communication.

New Systems do not Always Work as Intended. 
New systems, and especially new applica-
tions of technology, do not always perform as 
expected. However, in this case, the diminish-
ment of one (phase change storage tank) 
was made up by the unexpected success of 
another (ground source heat exchange). 

The shortcoming of the phase change tank 
can be overcome in future projects through 
an increased density of phase change mate-
rial as well as increased flow rates. When 
coupled with climatic patterns that have sig-
nificant nighttime temperature depressions 
and building programs that have daily heating 
and cooling cycles, the daily cycle of phase 
change tanks can be an energy saver. 

The success of the energy piles can be 
attributed to the high rate of exchange of 
ground water found adjacent to the Duwamish 
Waterway. Even without that specific condition, 
energy piles are a viable option when depth to 
bearing soil is significant.
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The skylit central atrium contains an indoor 
garden with rocks, plants, and water fea-
tures. Conference rooms and meeting 
spaces are located on all three levels. 

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

Charles Q. Chaloeicheep, P.E., LEED 
AP BD+C, is an associate at WSP Built 
Ecology in San Francisco.

Christopher Flint Chatto, Associate 
AIA, LEED BD+C, is a principal at ZGF 
Architects LLP in Portland, Ore.

Edward Clark, LEED AP BD+C, is an asso-
ciate at ZGF Architects LLP in Seattle.
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