Navigating the complex and ever-changing shoals of sustainable design: A practical
guide for the average homeowner

Introduction:

Environmental degradation, severe storms, and toxic materials — insulation, formaldehyde,
adhesives- negatively affect our health and long-term survival. The media is saturated with the
adverse effects of climate change and the toxic materials contributing to our deteriorating health.
As people understand the need for action to slow climate change, they search for solutions upon
which they can immediately act: cycling more, buying products in reusable packaging, or
recycling. There are many good suggestions and even more ineffectual or just downright wrong
suggestions. For example, recycling will likely end up in a plastic dump in Indonesia. By
focusing on these immediate solutions — such as their cars or consumer goods -- people often
overlook the biggest contributors to global warming, the buildings we live and work in every
day.

Between heating, cooling, electricity, and construction, buildings consume a monstrous 48% of
America's energy use when primary energy use and energy used in construction and construction
materials are combined. And they produce 29% of all greenhouse emissions just edging out
transportation at 28%. What can the average person possibly do about changing buildings? Are
we doomed to keep this albatross of our dirty buildings around our necks?

Gratefully no. While currently the largest source of destructive carbon greenhouse emissions,
buildings have the serious potential to be the largest carbon sink, receiving and locking in carbon
that otherwise would have been released into the air for centuries. We can take the largest
greenhouse producer through our buildings and flip it on its head and turn it into our largest
carbon sink! There are not many industries that have the potential to be such a huge part of the
solution to our climate and environmental ills.

Buildings are a solution in many sectors where our consumer-capitalist society's ills show up,
such as toxic materials and community disintegration. So how can we accomplish this? How is
the average "consumer" to change our devastating trajectory?

A quick internet search returns thousands of sites purporting to help with this exact problem,
offering hundreds of different solutions to "Building Green." And many of them are right. But
are they the right solution for you and your unique needs? Do they help the climate and capitalist
issues with which you should be most concerned? Buildings are the protective intersection
between the climate out there and the one we desire inhere. These are very complex interactions
our facilities have to handle. As we learn more about the ramifications of different building
materials and techniques, these conundrums only increase in their complexity. The average
person cannot know all the complexities involved, but they must pick architects and contractors
and direct these professionals to the desired end function of the building. How can they pick the
right professional? Even more importantly, how can they determine what end goal they want for
their sustainable building when they don't even know what options exist?

/M WHITE
| 1"OAKs STUDIO

Sustainable Residential Design smallio@WhiteOaksStudio.com | WhiteOaksStudio.com



https://www.eesi.org/topics/built-infrastructure/description
https://www.eesi.org/topics/built-infrastructure/description
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions

To answer these questions, I propose the following "6 Principles of Sustainable Building" These
are the elements, or facets, if you will, of sustainable design. These are:

Energy Efficiency
Carbon Footprint
Health
Climate Resilience
Land/Building Interdependence
Community

All sustainable buildings have elements of each of these Principles within their fabric, but each
building emphasis different Principles and integrates them in different ways. Knowing these
Principles, you can approach the ocean of sustainable information out there and ask yourself,
which of these Principles does this product or technique address? Is that a Principle I feel is the
most important? There are Principles you will identify with generally, for everyday use. Then
there are Principles that normally you may not prioritize but may find rise to prominence in
certain situations.

It is important to note that these Principles are almost never just one or even two. They support
and intertwine with each other in ways that are sometimes impossible to separate. In most
climates, an energy-efficient house is a tight house. A tight house is, if non-toxic materials are
used, a heathy house as pollution particles from the outdoor air are filtered out and particles from
wall cavities that are picked up by the air traveling though those cavities are no longer. And a
house that uses little energy is a low carbon house.
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Energy Efficiency

Energy Efficiency, the first principle, is the one most often discussed and commonly known.
Reduce your energy use, most directly for buildings through a reduction in their heating and
cooling loads. But how is this best achieved? There are many ways to accomplish this, and the
best way will depend on the climate in which you live.

Forced Innovation

The 1970s oil crisis drove significant innovations in this field, and many different approaches
were tried, including mass walls to store energy and large areas of glass to trap heat from the sun.
In the end, the solution that worked the best for most climates was high insulation, air-tight
buildings, now known as “High-Performance Buildings.” These buildings have thick walls to
accommodate the high amounts of insulation and are taped and caulked to seal them against air
infiltration. This creates a very robust barrier between the air and temperature inside the building
and that outside the building. It is the most simplistic of the ideas experimented with during the
>70s, keep the heat inside, and you don’t have to expend much energy to keep heating it.

One of the consequences of building this way, with a very tight exterior envelope, is that there is
less room for error. Old, leaky homes let the breeze blow right on through sometimes. When
water gets into these building’s walls (which it inevitably does), the air leakage allows it to dry
right up. The danger to buildings is not getting wet; it is staying wet. So when you seal the walls
and roofs against air leakage, the contractor needs to be very careful to give the water a place to
escape, and the water vapor a place to dry too. This means that high-performance houses must be
built to a high standard of quality by their very nature.

Also, people need a constant exchange of fresh air in their buildings. They are currently provided
by poor building construction, leaving gaps and holes in the walls where air can sneak in. When
you stop that, an mechanical ventilation system becomes necessary. These can act to conserve
the indoor heat or cool air as the air and humidity are exchanged. Out of necessity, these
buildings have filters that clean air as it enters the house. This allows those afflicted with asthma
or allergies to breathe easier inside their home than outside in many cases. (see Principle 3:
Health)

Passive Solar

Passive solar is another energy efficiency strategy. It is an important strategy, and using south
facing windows is a key component of the Passive House certification, after super-insulation and
air sealing. But it bears remembering that windows (and doors) are one of the weakest
components in the building envelope. Windows can soak up the sun’s energy on sunny winter
days, heating the inside of a house, but they have a low insulative value compared to what can be
packed into a wall or roof cavity. A typical new double pane window has an R-value between 2-
4, while a high-performance triple pane window will have an R-value of 7-10. For comparison,
current codes call for a wall R-value of 21 for New England climate, and High-performance
homes would call for a wall R-value of 40-60 for the same climate.
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Come nighttime, when the sun sets, all the absorbed heat immediately begins to leave through
the thermally porous windows. The consequence of this is not better when it comes to passive
solar, and calculations must be made to carefully balance the heat gains and losses through
windows so more heat is gained than lost. When passive solar is intelligently combined with
super insulation, a house in the Berkshires can go a week without heat in the depths of February
without falling below 55 degrees. This is a helpful feature in case power is lost during the more
severe and frequent storms seen with climate change. (see Principle 4: Climate Resilience)

Certification Programs and Building Techniques that favor/emphasis this Principle are:

Passive House

The Pretty Good House
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Low Carbon/Carbon Sink

There are several ways to lower the carbon footprint of a building. When building, one of the
best ways is to build fewer buildings and renovate existing ones when needed, using more
periodic carbon producing materials through the manufacturing of new materials or
transportation. If a new building is necessary, using materials with a lower carbon footprint,
including natural materials and organic materials. But we don't have to stop there. The most
exciting thing about buildings and homes is that they not only have the potential to have a lower
carbon footprint, but they can also become a carbon sink.

The Carbon Sink

By prioritizing this Principle, buildings could become the 5th largest carbon sink in the world.
The Carbon DrawDown Now! Presentation to NESEA in 2019 was revolutionary in how we
view carbon in buildings. It showed that while current building practices result in high carbon
emissions, simply going to Home Depot or Lowes and exclusively grabbing the "green"
materials off the shelf will result in a building with a small carbon footprint. Take that a step
further and actively try to find the lowest carbon materials available? You can build a house that
sinks almost as much carbon as a typical building would emit!

With the release of the ICPP report in 2018 describing the drastic reductions that need to be
made in the next ten years, sustainable building professionals mostly focused on reducing energy
use in buildings(see Principle 1: Energy Efficiency). It is now realized that it was not enough.
Now the focus needed to be on the construction going on. Time is running out until the average
temp rises to 2 degrees Celsius; a greater emphasis needs to be on getting high carbon producing
materials out of our buildings, and carbon sinks into our buildings.

Together with Energy Efficiency

But this Principle is not just about turning buildings into carbon sinks. It also goes hand in hand
with Principle 1, Energy Efficiency. These days, with energy production with much of our
energy production coming from coal and gas-fired plants often involves a high carbon footprint.
Lowering energy use in turn, lowers the building's carbon footprint over the entire life of the
building. This can be done through energy-efficient heating and cooling and thru lower other
energy loads, through more efficient appliances and lighting.

Renewable energy, especially on-site renewable energy, is another promising solution. Most
don't realize that one-third of our electrical generation is lost through transmission lines. So
generating most of your energy through on-site renewables can have a big effect on your carbon
footprint.

Certification Programs and Building Techniques that favor/emphasis this Principle are:
Natural building techniques — very dependent on unique local conditions!

LEED

Living Building Challenge

(Pretty Good House)
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https://newframeworks.com/blog/2019/3/22/nesea-2019-carbon-drawdown-now-turning-buildings-into-carbon-sinks
https://www.theguardian.com/environment/2018/oct/08/global-warming-must-not-exceed-15c-warns-landmark-un-report

Climate Resilience

As violent storms become increasingly powerful and numerous, we need to build our homes to
resist the extra fury mother nature throws our way. Hurricanes, floods, tornadoes, and
earthquakes, our storms are getting more severe and more frequent. Even earthquakes appear
more frequently and in places never seen before as we frack gas from the earth. These storms are
destroying homes and causing long power outages. The best defenses against these problems are
building better-engineered homes and homes which are more energy independent (see Principles
1&2)

Poignant pictures after hurricane Michael show devastation surrounding a single building still
standing tall. In one case, this was simply a house built with a few thousand dollars’ worth of
extra hurricane ties added to their roof structure. The house was built with concrete instead of
typical stick construction. The solutions to these problems are as varied as the storms, local land,
and human ingenuity can make them. A little extra time spent considering the design and
engineering solutions to these storms can prevent big problems done the road.

These solutions can be simple or extravagant, but for sure, we can’t afford to keep rebuilding our
homes every five years.

Certification Programs and Building Techniques that favor/emphasize this Principle are:
e Permaculture
e Living Building Challenge
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Health

There are two primary sources of health issues for buildings, toxic chemicals coming in from the
outside (mostly air pollution) and toxic chemicals leaching from materials inside the house.

As building manufacturers innovate and look to create new materials, they are also creating new
chemicals whose effects on humans are mostly unknown. Chemicals used in buildings do not need
to pass the testing criteria set for other industries. Increasingly, homeowners find themselves
victims of inexplicable illnesses caused by the numerous cocktail of chemicals leaching out of
their homes.

These homeowners turn to non-toxic materials and natural building materials to reduce the
presence of potentially harmful chemicals. Lists are beginning to be generated, including opt-in
manufacturers listing the chemicals in their products, with any known toxic chemicals on a red
list. See--- for resources)

Not Just Building Materials

But it is not just the chemicals inside our homes; it is also the pollutants and pollen in our air which
can severely aggravate some people's asthma, another rising health problem.

In a typical "leaky" home, fresh air comes into the house through cracks and insufficiently caulked
holes in the home's walls, roof, and floor. The air passes through insulation, dust, and whatever
else was placed in the walls during construction or moved in afterward. In this case, Principle one
and Principle four go hand in hand. As energy-efficient, high-performance homes create super
tight homes; these houses require a mechanical ventilation system to provide fresh air to the
occupants. These mechanical ventilation systems (known as Energy Recovery Ventilators (ERV)
or Heat Recovery Ventilators (HRV)) have effective filters that prevent outdoor pollutants and
pollens from entering the house. Those affected by severe asthma often find their symptoms much
relieved and their health much improved when living in high performance, energy-efficient
buildings.

Certification Programs and Building Techniques that favor/emphasize this Principle are:
e Natural building techniques
e Living Building Challenge
e WELL
e LEED
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Land/Building Interdependence

It is time for us to stop hiding from our dependence on nature and the earth. For our buildings to
achieve real long-term sustainability, they need to integrate harmoniously with the land and
ecology around them. We need to integrate our building systems with the surrounding ecological
systems, and this needs to be done holistically.

The Ecological Web

In an ecological web, every part takes, and every part gives. It is time for humans to stop merely
taking and start giving back. We need to integrate our water, waste, and energy systems with
nature's water (wetlands, groundwater, ponds, and streams), waste (wetlands, compost, fungal
and bacterial ecologies), and energy systems (sun and compost).

A home's function is not simply to provide shelter from the elements. Its function is also to
support and enable the daily needs and dreams of the people living in the home. It is time to
bring small scale agriculture, crafting, and energy production back to the home where we can.

Small-Scale Farming

We fully acknowledge that this is not for everyone. However, current examining trends in
chicken tending and kitchen gardens show a desire for small-scale agriculture. By incorporating
agriculture, crafting, and energy production back into the home, we can bring people back into
step with nature, increasing mental health and appreciation for this beautiful world in which we
live. Small-scale farming and agriculture will also increase people's sensitivity to nature's
rhythms and what is needed to dance within those rhythms to enrich our sustainable lives to
regenerative works.

This Principle is still in its infancy, so there are no Certification Programs or Building
Techniques that directly favor/emphasis this Principle. But the following are some which will be
a base for the growth of this Principle:

Certification Programs and Building Techniques that favor/emphasize this Principle are:
e Permaculture
e Natural building techniques
e Living Building Challenge
e Net Zero
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Community

At first glance, community does not seem to be directly related to sustainable building. But
turning our homes into highly efficient, resilient buildings with a deep interconnection with the
land is complex, and complex problems demand complex answers. Integrating our home’s
ecology with nature’s ecology requires complex and innovative responses that one person cannot
find independently. These solutions require a community of problem solvers, working and
sharing to further their knowledge. “We stand on the shoulders of giants” is even more true now
than it was when Newton coined it.

Also, humans are social creatures. We need community for our mental health and our success.
Look around at nature; no creature stands alone. It is not enough to build sustainable homes; we
need to develop sustainable communities. Just as the six Principles of Sustainability are
inherently intertwined, the people create the homes built upon those principles. The ethics of
permaculture comes up often in the professional world of sustainable building: Earth Care,
People Care, and Fair Share. People in the sustainability world have realized that we can’t have a
sustainable world if our society is not sustainable. A community that cares not for the least of its
members is not sustainable.

Certification Programs and Building Techniques that favor/emphasize this Principle are:
e Living Community Challenge
e Natural Building techniques
e Permaculture
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