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Stone34, a LEED Platinum 
BD+C and O+M certified 
building located in Seattle 
and completed in 2014, 

embraced and met that challenge.
Brooks Sports, a running apparel 

company, needed a new headquarters 
that could house their growing work-
force. Brooks wanted this building to 
be a statement, a flagship building 
that would signal their dedication to 
sustainability and the outdoors.

DESIGNING A NEWLY CONSTRUCTED, 
LOW-ENERGY USE BUILDING is certainly 
a challenge, but it’s one that many design 
teams across the country embark on every 
day. Guaranteeing the actual energy use of a 
newly constructed building with severe financial 
penalties on the line is a much more significant 
challenge — one that few teams pursue.
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monitoring and verification. Failure 
to meet these requirements would 
have resulted in a penalty of up to 
5% of the construction value of the 
project.

Each of the three major play-
ers in the project held a stake in 
this guarantee, including Brooks, 
Skanska USA CD (whose stake in 

•  A 75% reduction in energy use 
compared to 2003 Commercial 
Building Energy Use Survey data; and

•  Capture and reuse of 50% of rain-
water on site.
In addition, the building needed 

to fulfill 60% of the Living Building 
Challenge Imperatives, while meeting 
rigorous requirements for continued 

The company partnered with 
Skanska USA Commercial 
Development (Skanska USA CD) to 
be the anchor tenant of Stone34, a 
140,505-square-foot mixed-use office 
building. Stone34 would be located in 
the Fremont neighborhood of Seattle, 
colloquially named the “Center of the 
Universe,” and situated alongside a 
major pedestrian and bike trail.

The team decided to pursue a pio-
neering certification process through 
the city of Seattle called the Deep 
Green Pilot Program (DGPP). This 
program offered the project a 15% 
increase in allowable floor area ratio 
(FAR) and an increase in the build-
ing height limit, in return for a guar-
antee to achieve—and prove, through 
utility bills—the following perfor-
mance goals:
•  A 75% reduction in water use com-
pared to the Seattle 2030 District 
water use baseline;

 

The lobby features a 
kinetic art fixture 
titled Fissure that 

“blooms” when 
energy use is low.

 

The dashboard, hung in 
the company’s bistro, 
gives near-real time 
updates on energy and 
water consumption.
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BUILDING AT A GLANCE

Name Stone34

Location Seattle

Miles from nearest major city  
2.6 miles North of Downtown Seattle

Owner Unico Properties, LLC.

Principal Use Commercial Office 
 Includes Retail and Restaurant

Employees/Occupants 303

Expected (Design) Occupancy 400 
 Percent Occupied 76%

Gross Square Footage 140,505 
 Conditioned Space 140,505

Substantial Completion/Occupancy Sept. 2014

ENERGY AT A GLANCE (U.S)

Annual Energy Use Intensity (EUI) (Site) 27.06 
 Electricity (Grid Purchase) 21.78 
  Electricity (on-Site Solar or Wind 

Installation) 0.00 
Natural Gas 5.28

Annual Net Energy Use Intensity  
27 kBtu/ft2

Annual Source (Primary) Energy  
74 kBtu/ft2

Annual Energy Cost Index (ECI) $0.56/ft2

Annual Load Factor 36%

Savings vs. Standard 90.1-2007 
Design Building 47%

ENERGY STAR Rating 100 for year ending 
Aug. 31, 2015, first year of occupancy

Carbon Footprint .0022 lb CO2e/ft2 • yr

Heating Degree Days (Base 65˚F) 3,272

Cooling Degree Days (Base 65˚F) 789

Annual Hours Occupied 2,600

WATER AT A GLANCE

Annual Water Use  
781,391 gallons Domestic 
352,990 gallons Stormwater Re-use

KEY SUSTAINABLE FEATURES

Water Conservation 65,000 gallon rain-
water cistern, low flow toilets and faucets, 
timed showers

Recycled Materials Salvage and reuse of wood 
and railroad ties from previous structure on site

Daylighting Large windows and narrow floor 
plate depths allow natural light to penetrate 
deeper into the building.

Individual Controls Operable windows, multi-
level switching, individually addressable lighting

Carbon Reduction Strategies CO2 monitors, 
carbon offset purchase

Transportation Mitigation Strategies 115 
bike capacity, 4 EVC stations, building located 
near a major running trail, encouraging travel 
by foot. Shower facilities to further encour-
age human-powered transportation to/from 
building.

Other Major Sustainable Features 
light pollution control—underlighting at exte-
rior benches; native and naturalized plants 
selected for minimal water requirements; 
feature staircase encourages tenants to walk 
between floors instead of taking the elevator.

BUILDING ENVELOPE

Roof
Type Bitumen membrane, rigid tapered 
insulation, concrete deck
Overall R-value 40
Reflectivity Varies

Walls
Type 39% pre-cast concrete, 27% metal 
studs, 24% spandrel panel, 10% other
Overall R-value 18

Glazing Percentage 37%

Basement/Foundation
Slab Edge Insulation R-value 10
Basement Wall Insulation R-value N/A
Basement Floor R-value N/A
Under-Slab Insulation R-value 28

Windows
Effective U-factor for Assembly 0.34
Solar Heat Gain Coefficient (SHGC) 0.26
Visual Transmittance 0.55

Location 
Latitude 47.64892
Orientation West

BUILDING TEAM

Building Owner/Representative  
Unico Properties, LLC.

Architect LMN Architects (S&C), Gensler (TI)

General Contractor  
Skanska USA (S&C), Sellen (TI)

Mechanical Engineer McKinstry 

Electrical Engineer Rushing Company

Energy Modeler McKinstry

Structural Engineer DCI Engineers

Civil Engineer KPFF Consulting Engineers

Environmental Consultant  
PanGEO Incorporated

Landscape Architect Swift Company LLC

Lighting Design Lightwire

LEED Consultant Green Building Services

Commissioning Agent  
Engineering Economics, Inc.

Conceptual Mechanical Design  
WSP + Brinkerhoff

Developer Skanska USA CD

CASE STUDY STONE34

 
Stone34 overlooks Lake 
Union in the Fremont 
neighborhood of Seattle.

Virtuance
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the guarantee was bought out shortly 
after occupancy by a joint venture of 
Unico Properties and Laird Norton), 
and McKinstry, the design-build 
mechanical contractor who also man-
aged the measurement and verifica-
tion (M&V) of the building’s post-
occupancy performance.

Guaranteeing Performance
Achieving Stone34’s performance 
targets required in-depth involve-
ment of the M&V team during the 
design phase and engagement of the 

engineering team during the perfor-
mance period. This approach differs 
from a traditional design-bid-build 
project where different entities are 
responsible for different portions 
of the project. One organization 
might do design and modeling, a 
second would construct the project, 
and a third might measure perfor-
mance. This traditional approach 

makes the allocation of performance 
responsibility difficult.

In the case of Stone34, one com-
pany owned the responsibility for 
the design, construction, and perfor-
mance monitoring. This bridged the 
gap between design intent and the 
real-world performance.

Sustainable Systems
Uniquely, Stone34 uses no on-site 
renewables due to strict permitting 
requirements and little roof area that 
could be allocated to renewables. To 
meet the aggressive energy targets, the 
project relied on a high-performance 
envelope, expanded comfort criteria, 
and highly interconnected and con-
trolled mechanical systems. While 
no single element of the system is 
unprecedented, very few projects 
in the United States have combined 
these elements as part of a well-moni-
tored and optimized system.

The building envelope includes 
R-40 roofs, R-18 walls, and high-
performance low-SHGC glazing. The 
overall glazing percentage was set at 
a ratio of 37% window-to-wall and 
parametric modeling helped to bal-
ance energy performance and archi-
tectural aesthetics.

The mechanical systems at Stone34 
are state-of-the-art. The mechani-
cal plant includes condensing 

Total Energy  
(kBtu)

Domestic Water Use 
(gallons)

Rainwater Reuse 
(gallons)

Month Actual: DGPP Target: Actual: DGPP Target: Actual: DGPP Target:

Sep 2014 303110 283352 82598 97707 73514 29596

Oct 2014 349302 281298 29344 89481 39420 15503

Nov 2014 488081 367931 15072 59430 44526 29991

Dec 2014 410839 482778 13116 61411 29534 31297

Jan 2015 331839 539968 13698 61411 29714 29001

Feb 2015 271406 409719 13362 55468 31172 27379

Mar 2015 299712 397539 14891 61411 37773 31892

Apr 2015 252478 325622 30477 59430 28266 31517

May 2015 243432 335563 80008 61411 8132 37697

Jun 2015 265169 286448 133621 59430 0 46613

Jul 2015 298584 307195 189233 149605 5287 17641

Aug 2015 288191 326629 165971 138797 25652 20929

Table 1 YEAR ONE MONTHLY ENERGY AND WATER

CASE STUDY STONE34

ABOVE Employee behavior ensured that 
Stone34 would hit its energy and water 
consumption targets.

RIGHT Many Brooks Sports employees go 
for a midday run along the neighboring 
pedestrian and bike trail.
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boilers, a heat recovery chiller, an 
oversized fluid cooler (for waterside 
economizer), a dedicated outdoor air 
system air-handling unit with heat 
recovery, and a phase change mate-
rial (PCM) thermal storage tank. This 
plant serves a four-pipe hydronic 
loop to constant and variable vol-
ume air terminals, active chilled 
beams, hydronic fan coil units, and 
radiant slabs.

The primary energy-saving feature 
of the plant is that heat normally 
rejected from the chilled water 
system via the fluid cooler can be 
reclaimed and pumped into the 
building heating water system. This 
provides “free” heating when there 
are simultaneous heating and cooling 
loads at the plant.

The PCM thermal storage tank 
is filled with material that freezes 

at 55°F, allowing the chilled water 
system to operate at higher, more 
efficient, chilled water temperatures. 
Additionally, the presence of the 
thermal storage tank allows for addi-
tional hours of heat recovery opera-
tion, providing a cooling sink when 
there are only heating demands at the 
plant.

The plumbing fixtures are highly 
efficient, and captured rainwater is 
treated and resupplied for irrigation, 
mechanical system makeup water, 
and flush fixtures. Careful selection 
of plants and their layout also cut 
down on irrigation requirements.  
Rainwater is collected and drained to 
a 65,000-gallon cistern to be treated, 
then reused for non-potable services. 

M&V engineers were critical in the 
design process to determine what 
energy and water metering infrastruc-
ture was required to complement and 
enforce the performance guarantee. 
The installed meters allow for light-
ing and plug load tracking by floor, 
water consumption by type of use 

CASE STUDY STONE34

Figure 2A RUNNING SUM OF ACTUAL WATER USAGE

Figure 2B MONTHLY ACTUAL WATER USAGE VS DGPP TARGET
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Figure 1 STONE34 CENTRAL HYDRONIC PLANT DIAGRAM
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and location, and gas use by piece of 
equipment. In addition to the exten-
sive metering, many control points 
are also being tracked to visualize 
and verify building operations.

Tenant Engagement
None of this could have been pos-
sible without complete commitment 
from the tenant. The tenant, owner, 
and contractor participated in several 
annual energy “budget” negotiations 
to settle on targets that provided ten-
ants flexibility within the bounds of 
the overall energy targets.

Although it wasn’t always easy, 
Brooks and the project team col-
laborated to find ways to engage 
their employees in energy and water 
reduction. Employees received visual 
feedback on their progress, including 
a dashboard hung in the company 
bistro that shares real-time energy 
and water consumption. There is 
also an art fixture in the lobby that 

CASE STUDY STONE34

 Target  Over Target  Under Target

 Actual  Target OVER TARGET 12.5%

Figure 3A RUNNING SUM OF ACTUAL TOTAL ENERGY USAGE

Figure 3B MONTHLY ACTUAL TOTAL ENERGY USAGE VS DGPP TARGET
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Much of the landscaping is 
edible, and all is watered by 
rainwater captured onsite.
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“blossoms” when energy use is low 
and “wilts” when energy use rises.

As part of the low energy use goal, 
the team decided early on to widen 
typical design conditions in the office 
spaces by using a summer indoor 
temperature set-point of 78°F and a 
winter indoor temperature setpoint of 
70°F. However, despite design team 
and tenant planning, 54 tempera-
ture complaints and concerns were 
received during the first summer of 
occupancy. After these initial com-
plaints, occupant training and opti-
mized mechanical system operation 
reduced the quantity of complaints 
down to 11 in the following year. 

Brooks estimated that half of their 
staff would shower every day, which 
was modeled to take up a significant 
amount of the water budget. Each 
shower is controlled by a timer that 
shuts off after four minutes of use. 

This was an unusual approach, 
and occupant reaction was mixed. 
Later in the year, the team agreed 
to lengthen the shower timers as it 
became clear that the number of 
showers did not pose as great of a 
risk to the energy and water targets 
as initially predicted.

Brooks also turned to smart plugs 
to find how they could save energy at 
each employee’s workstation. During 
the first three months of occupancy, 
Brooks gathered data on the behavior 
of employees and used sample sta-
tions to test time-based and smart 
rules to control power. Once the team 
had a strong understanding of how 
to best implement their smart plug 
strategy, they implemented device 
logic that immediately reduced plug 
load by approximately 60%.

Performance contracts, where 
the project team is held to energy 
and water performance guaran-
tees established during design, 
are beginning to see more wide-
spread use. The challenge is to 
align each party’s interests with 
those of the building, from design 
through the performance verifica-
tion period. Here are some help-
ful suggestions:

 Include financial contractual 
obligations for the total building per-
formance to key contractors and sub-
contractors whose actions can make or 
break the building’s performance.

 Include all relevant parties (e.g., 
owner, tenant, modeler, designer) in 
negotiations about tenant performance 
lease requirements early. Providing 
complete transparency in any support-
ing calculations and documentation 
helps establish clear targets and trust.

 Buildings with complex control 
systems are difficult to accurately 
commission prior to occupancy. A 
review of the building automation con-
trol system programming by the design 
engineer and commissioning agent 
together can provide significant value.

 Expect the unexpected. Something 
(or many things) will be different 
than the design team anticipated. An 
engaged measurement and verification 
team is critical to identify and trouble-
shoot issues quickly, and the design 
and construction teams need to stay 
committed to the project through the 
end of the performance period.

 Four minutes is just too little 
time to comfortably shower when the 
water temperature needs some time 
to settle.

 Dashboarding isn’t enough. 
Software programs that create custom 
visualizations tailored to your specific 
building show exactly how the building 
is performing at the systems level—
and identify potential risks or issues. 

 Sort through the noise of the data. 
The team had the metering capability 
to track a massive amount of building 
data, but only a sliver of it gave insight 
into the building's actual performance.

Lessons Learned

CASE STUDY STONE34

Figure 4A RUNNING SUM OF ACTUAL RAINWATER REUSE

Figure 4B MONTHLY ACTUAL RAINWATER RE-USE VS DGPP TARGET
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Benefits of Energy 
Management
Due to the large financial penalties 
riding on the outcome, real-time 
performance tracking was critical 
to making operational changes after 
occupancy. Design engineers, the 
M&V team, the tenant and the prop-
erty managers met regularly through-
out the one-year performance period.

Building monitoring came online 
in mid-October 2014, and within 
two weeks the M&V team identified 
abnormally high gas use at the build-
ing level and attributed it to central 
heating plant operations. To address 
the higher-than-expected gas use, 
the M&V team set up a series of data 
visualizations to help understand 
when and how central plant equip-
ment was operating.

Less than two weeks later, the engi-
neering, M&V, and controls teams 
had identified the root cause (a faulty 
control sequence), achieved consen-
sus on a solution, and implemented 
changes to the central plant controls 
to address the issue. The gas usage 
reduced dramatically and proceeded 
to perform well below the modeled 
target afterward. If M&V had relied 
on monthly utility bills instead of 
actively monitoring the facility in 
real time, the building would have 
operated in a substantially less effi-
cient mode for several months before 

the issue was noticed, identified, 
and corrected.

The data visualization of the energy 
and water consumption helped iden-
tify other sources of inefficiency, 
including controls issues with interior 
lighting, defective occupancy tim-
ers for the garage lighting, duplicate 
zone heating, a failed float sensor in 
the cistern, and several open heat-
ing and cooling valves throughout 
the building.

The Results Are In
In the first 12 months of occupancy, 
the building finished the performance 
period by beating the energy use target 
by 12.5% at an EUI of 27 kBtu/ft2/yr, 
domestic water use target by 18.2%, 
and rainwater re-use target by 1.1%. 
Compared to similar buildings, the 
energy use is 78.9% lower and domes-
tic water use is 81.7% lower.

After a third-party review and 
complete audit report by the 
International Future Living Institute, 
the city of Seattle officially noti-
fied the Stone34 project team in 
August of 2016 that the building had 
met the DGPP energy, water, and 
sustainability requirements. 

The project’s success relied on a 
number of factors. The team was 
integrated and committed to working 
together, with a strong emphasis on 
measuring and verifying performance 
during operation. Key team members 

were contractually bound to the 
measured performance of the occu-
pied building. The team provided 
building occupants tools to track 
and understand how their use of the 
building contributes to performance, 
and incentivized them to embrace the 
project goals as an equal partner.

Of note, when Stone34 was sold soon 
after Brooks moved in, the joint ven-
ture purchasing it also assumed the 
risk of the energy and water guaran-
tees—direct evidence that, given the 
right incentives, developing extremely 
low-energy buildings in a competitive 
marketplace is good business. •
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TOP RIGHT Energy management helped 
catch abnormally high gas use after 
occupancy.

BOTTOM RIGHT Excess heat is stored in a 
phase change material tank.

 

The complex and interconnected 
mechanical systems helped the 
project meet strict energy and 
water guarantees.
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