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THE LIVING 
BUILDING 
CHALLENGE
From Concept to Certification

BY AMANDA STURGEON
T
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FIG. 1

FIG. 1:  Eco-Sense
FIG. 2:  Tyson Living Learning Center
FIG. 3:  Omega Center
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Designing and building a Living Building Challenge!" 
project is no small feat. Creating a Living Building!" 
takes grit, determination and a conviction that does 
not waver when the going gets tough. It takes people 
who are committed to the concept of hope, who know 
that a better way forward must be possible and who 
are willing to take a leap into the unknown. The peo-
ple behind the first three projects to be certified under 
the Challenge share the virtues of hope and optimism 
that form the common thread between these very dif-
ferent projects.

All three projects are relatively small in scale, ranging 
from #$%% square feet to &#'% square feet in size, but 
it would be a mistake to assume from this that these 
small-scale projects have had an easier time achieving 
the Challenge. Each team faced challenges and obsta-
cles. Some issues were unique to the scale of the project 
but many were the same ones that a project of any scale 
would face such as code barriers and cost. The success 
of these projects was not due to their size; it was reliant 
on the commitment of unique individuals. No chal-
lenge was great enough to stop their determination to 
create a Living Building. 

As the new Certification Director for the International 
Living Building Institute™ I had the pleasant and re-
warding job of visiting each of the three projects, meet-
ing the teams, and spending a day getting to know the 
amazing commitment that lies behind creating a Liv-
ing Building Challenge project. 

Eco-Sense: Living Within Your Footprint
Spending a day at Ann and Gord Baird’s cob house in 
the Highlands of Victoria, British Columbia is the type 
of experience that leaves a smile on your face. Whether 
you have dreamed of building your own earthen home 
or have dismissed cob and other alternative building 
methods as a relic from bygone eras, this house will fill 
you with a calm spirit. You just can not help but gently 
run your hands along the earthen walls and softly slide 
your feet on the warm mud f loors, finished smooth 
with linseed oil. This house is visceral and it breathes a 
life that connects the visitor back to the earth.

Eco-Sense Project Statistics:
• Date of completion: December 2008
• Annual water consumption: 20,872 gallons 
• Rainwater cistern size: 10,000 gallons
• Annual Electricity generated: 2,469 kWh
• Annual Electricity used: 2,154 kWh
• Annual Energy used: 24,998 kWh
• kBtu/ft2/yr: 108.78
• Renewable energy system: 2kW PV array

Eco-Sense Project Team:
• Owner: Ann and Gord Baird
• Geotechnical: C.N.Ryzuk
• Plumbing: Byron Merriam (A-Tech Plumbing), 

and Gord Baird
• Electrical: Mike Isbrucker (Alternative Electric) 

and Gord Baird
• Structural: Kris Dick, Building Alternatives
• Designer: Ann and Gord Baird
• Contractor: Ann and Gord Baird

Ann and Gord Baird inside their home, Eco-Sense.

Ann puts it best. “We wanted to create a home that 
functions as a part of the eco-system where there is no 
line that separates where the dwelling ends and where 
nature begins.”
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The final challenge came for the team once the build-
ing was occupied. It became apparent that the build-
ing was not on track to become net-zero because the 
energy consumption was about !" percent in excess 
of the energy model prediction. The team analyzed 
the building performance and decided to tighten the 
building envelope, fine-tune the heating and cooling 
operations, and add several tracking photovoltaic pan-
els that had been value-engineered out of the original 
building design. This re-design brought the total pho-
tovoltaic production up to #!.$ kilowatts and the proj-
ect to net-zero. Tracking the energy of the building 
has become an educational component of the research 
program; a real-time monitoring system shows elec-
tricity used and generated on their web site and in the 
lobby of the building.

The Tyson Living Learning Center embraced the call 
to action set by the Challenge, and became an active 
participant in the research and commitment needed to 
make a pathway to a restorative future. 

Tyson Center solar panels.

The Omega Center for Sustainable Living: 
Turning Waste into Beauty
Skip Backus, the CEO of the Omega Center located in 
upstate New York, has a contagious enthusiasm for his 
new building. Zipping around the $%&-acre campus in a 
golf cart with Skip in the colorful New York fall it is easy 
to see how the creation of the Center for Sustainable 
Living has impacted his campus. He has transformed 
the problem of how to daily treat up to &#,""" gallons 
of sewage coming from the retreat center’s $#" build-
ings into a new educational opportunity and a work of 
beauty. The sewage is treated in a natural biological 
wastewater treatment system without chemicals, all 
powered by a '(.! kilowatt hour photovoltaic system.

Designed by BNIM architects and built by David Sem-
ber Construction, the Omega Center is the largest of 
the certified buildings. At (#&" square feet its main 
purpose is to treat the over three million gallons of 
wastewater per year that are generated from the cam-
pus. During the creation of the project a secondary 
purpose emerged to create a classroom and a new edu-
cational program around the Living Building concept, 
now called the Sustainable Living program. 

Without a doubt the most powerful part of the build-
ing is the '&"" square feet Eco-Machine™ room. Filled 
with the scent of tropical f lowering plants and the 
sound of bubbling water, one could mistake the func-
tion of treating sewage for a botanical garden exhibit. 
Designed by Natural Systems International in part-
nership with the renowned biological water treatment 
guru John Todd, the system has to treat not only large 
quantities of wastewater but also an unknown mix of 
pharmaceuticals and chemicals that could be f lushed 
down the system by the center’s guests.

This requirement resulted in the need for five biologi-
cal treatment steps before the water is released back to 
the aquifer through a dispersal field under the adjacent 
parking area. The wastewater has already completed 
three of the steps outside, through an anoxic tank and 
sub-surface constructed wetlands cells, before it enters 
the lagoon inside the building. The process to treat the 
water takes about #.& days. Skip enthusiastically dem-
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Ann and Gord hand-built a multi-generational house 
for themselves, their children, and Ann’s parents. In to-
tal it is #'%% square feet for six people set on a $.'-acre 
site. Many might assume that building a cob house by 
hand would be prohibitively expensive but this is an 
affordable house, coming in at about ()*+ per square 
foot including a fair labor rate for the Baird’s labor. The 
affordable feature of this house teaches a lesson that 
must be replicated if we are to survive as a species on 
this planet. We must do more with less. 

The Baird’s made sustainable choices with their home. 
Rather than build bigger, they chose to build a house 
that produces its own energy and treats all its waste-
water on-site. Their two-kilowatt photovoltaic array 
can produce enough electricity for their home because 
they have reduced their electricity load to a minimum. 
They have no clothes dryer, use LED lighting and have 

an energy-efficient Sundanzer chest refrigerator and 
freezer. They have minimal electrical appliances in the 
house, use solar hot water, hydronic heating and have 
no bathtub to save on water use.

Rather than pay for an expensive composting toilet sys-
tem they have a home-spun bucket system and a com-
posting pile they rigorously monitor for temperature and 
pathogen content. Instead of a complicated or expensive 
grey-water system they have a home-made worm bin 
that filters and discharges the water to their gardens. 

The Baird’s discovered the Challenge midstream and, 
as a consequence, achieved “Petal Recognition” rather 
than full “Living status,” achieving all petals (site, wa-
ter, energy, health, materials, beauty, equity) except en-
ergy and water. They did not conform to the net zero 
energy requirements under the Challenge as they use 

Interior of Eco-Sense: the dining room, living room and kitchen are all incorporated into a very livable space.

PHOTOGRAPH © GORD BAIRD VIA HIS FLICKR STREAM 
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propane for cooking and have a wood-fired gasification 
boiler for heat. They also had some challenges with the 
materials petal in sourcing )%% percent forest steward-
ship council (FSC) certified wood and obtaining all 
their materials from a local source. 

However, they were able to overcome the code barrier 
challenges for alternative construction methods, solar 
hot water and wastewater treatment. Rather than fight 
the local jurisdictions, Ann and Gord did it right and 
set a path for alternative construction in their region 
for others to follow. They took the approach of embrac-
ing their building inspector as a partner in their proj-
ect. They took the time to get to know him, understand 
his concerns and, in return, he did the same, resulting 
in a positive outcome under the alternate compliance 
path. The Eco-Sense project has become much more 
than just a house for their family; it has become a trans-
formational advocacy tool for their region.

The Tyson Living Learning Center: 
The Advocacy Approach
An oasis in the suburbs of St. Louis, the #%%% acre Ty-
son Research Center site is part of the Ozark Plateau 
region of southern Missouri and an outpost of the 
Washington University of St. Louis. The Tyson Living 
Learning Center, a #,,%% square foot building set on 
the research center property, ref lects the strong align-
ment between the center’s mission of creating a living 
laboratory for ecology and environmental biology and 
the Challenge’s own amibitious innovation and re-
search agenda.

While the Living Learning Center is simple on its face   
– it contains two classroom spaces and four offices 
– the project delivery within an institutional frame-
work and funding process could have been a barrier 
to the project’s ability to achieve the Challenge. This 
project was successful in achieving full Living status, 
as Kevin G. Smith, Associate Director of the Cen-
ter puts it, “because of the exceptional commitment 
and full dedication of the team.” Spending a day with 
Kevin, and Deborah Howard, the Interim Director 
of Sustainability at Washington University, and Dan 
Hellmuth from Hellmuth+Bicknese Architects, you 

immediately get a sense of the cohesive team commit-
ment to the values and intent of the Living Building 
Challenge. It is a commitment that is solidly ground-
ed in a determination to create an ecologically restor-
ative world. 

The power of the Challenge as an advocacy tool is ful-
ly demonstrated in the Tyson project. Breaking new 
ground by overcoming challenges became a consistent 
theme. Early on, for example, the project team identified 
a barrier to the goal in the St. Louis County Code to use 
only captured rainwater for potable use, and treat and in-
filtrate the building’s grey-water on-site. Using a strategy 
similar to Eco-Sense, the team chose to meet proactively 
with the St. Louis County Public Works Department to 
explore how the project goals could be achieved under the 
existing code restrictions. They reached an agreement 
to submit the project under the Alternate Compliance 
path. The path was ultimately successful and paves the 
way for future regional projects to implement the same 
strategies. As a result, rainwater is collected from the roof 
and treated through particulate and ultra-violet (UV) 
bacterial filtration to supply all water for the building. A 

Tyson Project Statistics:
• Date of completion: December 2008. 
• Annual water consumption: 13,000 gallons
• Rainwater cistern size: 3000 gallons
• Annual Electricity Generated: 22,985 kWh
• Annual Electricity used: 21,291 kWh
• kBtu/ft2/yr: 105.59
• Renewable Energy system: 23.1 kW PV array

Tyson Project Team:
• Owner: University of Washington, St. Louis
• Geotechnical: Grimes Consulting
• Civil: Williams Creek Consulting
• Landscape: Lewisites
• Structural: ASDG LLC
• Architectural: Hellmuth+Bicknese
• MEP: Solutions AEC
• Contractor: Bingman Construction
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The final challenge came for the team once the build-
ing was occupied. It became apparent that the build-
ing was not on track to become net-zero because the 
energy consumption was about !" percent in excess 
of the energy model prediction. The team analyzed 
the building performance and decided to tighten the 
building envelope, fine-tune the heating and cooling 
operations, and add several tracking photovoltaic pan-
els that had been value-engineered out of the original 
building design. This re-design brought the total pho-
tovoltaic production up to #!.$ kilowatts and the proj-
ect to net-zero. Tracking the energy of the building 
has become an educational component of the research 
program; a real-time monitoring system shows elec-
tricity used and generated on their web site and in the 
lobby of the building.

The Tyson Living Learning Center embraced the call 
to action set by the Challenge, and became an active 
participant in the research and commitment needed to 
make a pathway to a restorative future. 

Tyson Center solar panels.

The Omega Center for Sustainable Living: 
Turning Waste into Beauty
Skip Backus, the CEO of the Omega Center located in 
upstate New York, has a contagious enthusiasm for his 
new building. Zipping around the $%&-acre campus in a 
golf cart with Skip in the colorful New York fall it is easy 
to see how the creation of the Center for Sustainable 
Living has impacted his campus. He has transformed 
the problem of how to daily treat up to &#,""" gallons 
of sewage coming from the retreat center’s $#" build-
ings into a new educational opportunity and a work of 
beauty. The sewage is treated in a natural biological 
wastewater treatment system without chemicals, all 
powered by a '(.! kilowatt hour photovoltaic system.

Designed by BNIM architects and built by David Sem-
ber Construction, the Omega Center is the largest of 
the certified buildings. At (#&" square feet its main 
purpose is to treat the over three million gallons of 
wastewater per year that are generated from the cam-
pus. During the creation of the project a secondary 
purpose emerged to create a classroom and a new edu-
cational program around the Living Building concept, 
now called the Sustainable Living program. 

Without a doubt the most powerful part of the build-
ing is the '&"" square feet Eco-Machine™ room. Filled 
with the scent of tropical f lowering plants and the 
sound of bubbling water, one could mistake the func-
tion of treating sewage for a botanical garden exhibit. 
Designed by Natural Systems International in part-
nership with the renowned biological water treatment 
guru John Todd, the system has to treat not only large 
quantities of wastewater but also an unknown mix of 
pharmaceuticals and chemicals that could be f lushed 
down the system by the center’s guests.

This requirement resulted in the need for five biologi-
cal treatment steps before the water is released back to 
the aquifer through a dispersal field under the adjacent 
parking area. The wastewater has already completed 
three of the steps outside, through an anoxic tank and 
sub-surface constructed wetlands cells, before it enters 
the lagoon inside the building. The process to treat the 
water takes about #.& days. Skip enthusiastically dem-
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Clivus Multrum M)# unit composts all toilet waste and 
the urine is drained and used for its nitrogen qualities as 
a fertilizer throughout the center’s grounds.

While researching the Materials Red List, the team dis-
covered potential difficulties and then solved them by 
sourcing salvaged materials with the help of Planet Re-
use. Early on they realized that the brass used in door 
hardware contains lead,  and because of this ingredi-
ent they used stainless steel or salvaged hardware and 
cores. They could not source any rigid board insula-
tion that did not contain halogenated f lame-retardants 
or any new wood doors that were )%% percent FSC 
and did not contain any formaldehyde so they used 
salvaged insulation and doors. Instead of poly-vinyl 
chloride (PVC) pipes they have used both copper and 

HDPE pipes and all wiring in the building is RHH, a 
rubberized coating alternative to PVC. The wood sid-
ing and f looring in the building was milled on-site as 
part of a larger restoration project throughout the site 
to control the explosion of sugar maple and eastern red 
cedar trees from the Ozark forest.

The team faced significant cost challenges, amplified 
by the small scale of the project, and underwent several 
value engineering exercises to bring the project back 
into budget. Additionally, the necessary opening date 
for the newly established research programs to begin 
provided a constricted project schedule. Fortunately 
they received a willing construction partner, Bingman 
Construction, in the goal to become one of the first 
Living Building certified projects.

The Tyson Living Learning Center displays the electric meters at the front door
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The final challenge came for the team once the build-
ing was occupied. It became apparent that the build-
ing was not on track to become net-zero because the 
energy consumption was about -% percent in excess 
of the energy model prediction. The team analyzed 
the building performance and decided to tighten the 
building envelope, fine-tune the heating and cooling 
operations, and add several tracking photovoltaic pan-
els that had been value-engineered out of the original 
building design. This re-design brought the total pho-
tovoltaic production up to #-.) kilowatts and the proj-
ect to net-zero. Tracking the energy of the building 
has become an educational component of the research 
program; a real-time monitoring system shows elec-
tricity used and generated on their web site and in the 
lobby of the building.

The Tyson Living Learning Center embraced the call 
to action set by the Challenge, and became an active 
participant in the research and commitment needed to 
make a pathway to a restorative future. 

Tyson Center solar panels.

The Omega Center for Sustainable Living: 
Turning Waste into Beauty
Skip Backus, the CEO of the Omega Center located in 
upstate New York, has a contagious enthusiasm for his 
new building. Zipping around the ),'-acre campus in 
a golf cart with Skip in the New England fall it is easy 
to see how the creation of the Center for Sustainable 
Living has impacted his campus. He has transformed 
the problem of how to daily treat up to '#,%%% gallons 
of sewage coming from the retreat center’s )#% build-
ings into a new educational opportunity and a work of 
beauty. The sewage is treated in a natural biological 
wastewater treatment system without chemicals, all 
powered by a *&.- kilowatt hour photovoltaic system.

Designed by BNIM architects and built by David Sem-
ber Construction, the Omega Center is the largest of 
the certified buildings. At &#'% square feet its main 
purpose is to treat the over three million gallons of 
wastewater per year that are generated from the cam-
pus. During the creation of the project a secondary 
purpose emerged to create a classroom and a new edu-
cational program around the Living Building concept, 
now called the Sustainable Living program. 

Without a doubt the most powerful part of the build-
ing is the *'%% square feet Eco-Machine™ room. Filled 
with the scent of tropical f lowering plants and the 
sound of bubbling water, one could mistake the func-
tion of treating sewage for a botanical garden exhibit. 
Designed by Natural Systems International in part-
nership with the renowned biological water treatment 
guru John Todd, the system has to treat not only large 
quantities of wastewater but also an unknown mix of 
pharmaceuticals and chemicals that could be f lushed 
down the system by the center’s guests.

This requirement resulted in the need for five biologi-
cal treatment steps before the water is released back to 
the aquifer through a dispersal field under the adjacent 
parking area. The wastewater has already completed 
three of the steps outside, through an anoxic tank and 
sub-surface constructed wetlands cells, before it enters 
the lagoon inside the building. The process to treat the 
water takes about #.' days. Skip enthusiastically dem-
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onstrates the automatic monitoring system in the glass 
walled control room that doubles as an educational op-
portunity for visitors. The building itself uses as little 
water as possible; the toilets are f lushed with roof run-
off collected in an underground ),+%%-gallon cistern 
and treated on-demand by a UV sterilizer.

Similarly to the Tyson project, the Omega Center team 
used Planet Reuse to source some salvaged alternatives 
to products that they were unable to obtain. An example 
is the weathered cypress siding that graces the exterior 
walls of the building and was salvaged from a nearby 
mushroom farm. The team’s biggest hurdle to sourcing 
Red List compliant materials was that many manufac-

turers were unable to tell them what their products con-
tained. The level of detail and accountability demanded 
by the Omega, Tyson and Eco-Sense teams has contrib-
uted to the beginnings of a transformation in ingredi-
ents disclosure among the building materials industry.

As with the Eco-Sense and Tyson projects, the Ome-
ga Center has emerged with an unexpectedly rich 
educational program that is truly integrated with the 
building and its systems. These three teams, by tak-
ing leaps into the unknown, have created a new and 
brighter future for all of us. We now know the path-
way to an ecologically restorative future is not only 
possible but proven.

Omega Center exterior.
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AMANDA STURGEON, AIA, is the 
Certification Director for the International 
Living Building Institute. As an architect 
she has spent the last 15 years exploring 
how the natural world can inform our 
buildings.

Omega Center interior.

Omega Project Statistics:
• Date of completion: May 2009
• Annual water consumption: 16,476 gal/yr 
• Rainwater cistern size: 1,800 gallons
• Annual Electricity Generated: 38,994 kWh
• Annual Electricity Used: 37,190 kWh
• kBtu/ft2/yr: 64.76
• Renewable Energy system: 46,305 kWh pho-

tovoltaic array rooftop and ground 

Omega Project Team:
• Owner: Omega Institute for Holistic Studies 

Architect: BNIM Architects
• Civil: Chazen Companies
• Landscape: Conservation Design Forum
• MEP: BGR Engineers
• Structural: Tipping Mar 
• Commmissioning agent: EME Group
• Specialty Consultants: Natural Systems In-

ternational and John Todd Ecological Design 
(Eco-Machine)

• General contractor: David Sember Construction

Start the year off on the right path. 

BECOME A
CASCADIA 
MEMBER!
Stand with the bioregion’s leading green 
building thinkers and practioners. Make 
an investment in your green building 
community and join Cascadia today.

• 50% of membership dollars directly 
support your local branch*

• Receive discounts on all Cascadia 
events, including Living Future

• Earn up to 14 LEED CE hours, at no 
extra charge

• 100% of your membership contribution 
is tax deductible in the US**

*In the United States, Cascadia is a 501(c)
(3) not-for-profit; membership fees qualify as 
charitable contributions. In Canada, Cascadia is 
pursuing charitable status. Consult with your tax 
professional to determine how you can benefit.

**Branches will receive 50% of net revenue from 
all annually renewable memberships. Lifetime 
memberships are not included in this policy. 


