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I
t occurred to me, as I watched Arizona facing down  

110 degree temperatures for two straight weeks, that we 

might be witnessing the beginning of the end. How hot can it 

get, I wondered, before human beings simply can’t survive? 

I found a recent study that suggests that at 122 degrees 

(Fahrenheit), a person may survive prolonged exposure, 

but “it’s nasty.” Go higher than that for any length of time, 

and our bodies fail. Along the way, we get more aggressive, 

depressed and anxious.

Of course, 122 degree survival may be overly optimistic. 

In many places, the effects of extreme heat take effect even 

sooner, thanks to the dew point. In other words, 100 degrees 

in Washington, DC, feels more soul crushing than 110 degrees 

in Phoenix. Once temps hit 130 degrees, it’s lights out for most 

mammals, whatever the humidity and dew point. Now might 

be a good time to point out that, according to Nature, “Of the 

4 billion species estimated to have evolved on earth over the 

past 3.5 billion years, 99 percent are gone.”

Could parts of the U.S. hit 130 or 140 degrees or higher on 

a regular basis? Scientists are not sure. 

No modeling, not even AI, has been able to synthesize the 

myriad of data required to answer that question. How much 

weight do we give the ocean’s finite ability to absorb heat? 

How does increasing methane pollution change the equation? 

Don’t forget to include before and after data on the total square 

miles of reflective ice sheets, melting by the day? Also, will 

particulates from wildfires make things worse? 

We’re left playing defense, creating buildings that will serve 

as sanctuaries from the heat. We have the cooling technology, 

but the more inefficient the home, the more power it needs. 

Only 2 percent or fewer existing U.S. homes operate at net 

zero efficiency. That means we’ll need a massive, pulsing 

power grid, straining under its fossil-fuel turbines, to keep 

98 percent of our homes cool.

We have the right technology to defy the heat in our homes, 

but will we have enough reliable grid power to keep them 

habitable? Texas logged 720 hours of localized power outages 

in 2022. Louisiana was second worst with 697 hours down. 

Both states face extreme risk from heat waves. 

Clearly, in coming years, we’ll need to vastly reduce 

housing’s dependency on centralized power (unless it’s 

coming from solar or wind). For existing homes, that means 

more and better insulation and cool roofs. For example,  
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we’ve written about how 1-inch R-6 polyisocyanurate sheet foam 

on top of a waterproofing membrane and Oriented Strand Board 

(OSB) roof deck can lower the surface temperature of the attic 

side OSB by 30-40 degrees. Homes should also get solar-ready 

wiring upgrades, low-E windows, and an HVAC upgrade to high 

efficiency heat pumps and hybrid or solar hot water heaters. For 

new homes, it’s all of the above, with a “net zero” benchmark for 

every project plan.

Green Builder’s 20-year mission has become a lot more urgent. 

We’re not waiting for builders to catch up. We’re creating 

a set of Environmental, Social and Governmental 

(ESG) guidelines to track real change and overcome 

greenwashing. 

As an industry, we can do our part, but we 

can’t change human behavior. That has to 

come from within, and maybe it’s bigger than 

us. Let’s stay focused on what we can do: buy 

millions of Americans some time; a safe place 

perhaps, to ride out the coming climate catas-

trophe for a while, maybe for a long while. 

Maybe that will give us all time for a mental 

reset about the destructive, wasteful prac-

tices that we have the power to change. GB

If we continue down this road, 
our homes may be the last line of 
defense.

EDITOR’S NOTE
The Inside Scoop

AS EXTREME HEAT GETS WORSE, 
WILL BETTER BUILDINGS SAVE US?

Hot zone. As ambient outdoor temperature passes 100 degrees Fahrenheit, the 

survivability window for human beings is quite narrow. For “at risk” groups such 

as the elderly, the window shrinks further still. With prolongued exposure past 

130 degrees, few, if any would survive. IMAGE COMPILED USING AI ANALYSIS.
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LG brings innovative technologies, unique products and cutting-edge design to make 

homebuyer’s lives better. LG freestanding and built-in appliances allow customers to 

enjoy power and precision in an upbeat and accessible way. From the award-winning 

WashTower™ to the InstaView® ThinQ® Range with Air Fry to the highly acclaimed 

LG InstaView® Door-in-Door® Refrigerator with the industry’s fi rst Craft Ice™, LG is 

leading the way to a better life in the kitchen and laundry room. 

Visit your nearest dealer to learn more.

INNOVATION, QUALITY
and

TRUST

Leading the Way in

Scan to download the LG Builder Catalog and fi nd 
the perfect appliances for your next project.

© 2023 LG Electronics USA, Inc. All rights reserved. “LG Life’s Good” is a registered trademark of LG Corp.

https://www.lg.com/us/business/builder/download/LG-Builder-Appliance-Catalog-Vol-2-DIGITAL-6-15-22.pdf


LG 
Electronics has set strong commitments 

to Environmental, Social, and Governance 

(ESG) leadership.
 
Supporting LG’s Better Life for All ESG vision, the global 
tech giant is pursuing a six-part strategy that addresses:

1. Carbon Neutrality–achieving carbon neutrality and using 

 renewable energy

2. Circularity–reusing resources from waste for enhanced 

 circularity 

3. Clean Technology–designing products and services with 

 the environment in mind

4. Responsible Workplace–leveraging ESG risk manage-

 ment to support a responsible supply chain 

5. Diversity & Inclusion–embracing diversity to create a 

 healthy organizational culture

6. Design for All–offering products and services that 

 increase convenience and comfort

LG plans to achieve carbon neutrality by 2030 by reducing 

50% of greenhouse gas emissions through process improve-

ments and the adoption of renewable energy and energy 

savings technologies. The remaining 50% will be offset 

using the United Nations’ Certified Emission Reduction 

(CER) program.  

LG has joined the RE100 (Renewable Energy 100) global 

initiative, pledging to convert all of its business sites world-

wide to 100% renewable energy, gradually increasing use 

of electricity from sources such as solar and wind power, 

by 2050. As a leading member of the U.S. EPA’s Green 

Power Partnership, LG Electronics USA already uses 100% 

renewable energy in its factories, warehouses and office 

locations. 

The company also has taken a strong stance on circu-

larity.  LG is actively committed to utilizing more recycled 

plastic and increasing the collection of electronic waste. 

Since 2021, LG has set a goal to use a cumulative total of 

600,000 tons of recycled plastic by 2030. LG aims to 

achieve a recycling rate of 95% for waste at its production 

facilities by 2030. Additionally, LG set its goal to expand 

the collection amount of e-waste up to 8 million tons by 

2030 (on a cumulative basis from 2006 to 2030). 

While driving the electrification movement, LG is 

designing for decarbonization, reducing carbon emis-

sions from the use of TVs, monitors, refrigerators, washing 

machines, dryers, room air conditioners and HVAC systems.  

The company has set a global target to reduce greenhouse 

gas emissions from product usage (Scope 3) by 20% 

by 2030 compared to 2020. These targets have been 

scientifically validated and verified by the Science-Based 

Targets initiative. 

PRODUCT SPOTLIGHT:

LG is designing products for decarbonization.  For example, 

the LG Heat Pump WashTower™: leverages LG Dual Inverter 

Heat Pump technology to reduce energy consumption by 

drying in a low temperature throughout the drying cycle. The 

LG Inverter Heat Pump Water Heater combines heat pump 

technology with LG’s advanced smart control systems, 

saving up to 70 percent compared to conventional electric 

water heaters.  The LG STUDIO Induction Slide-In Range 

delivers performance, efficiency and flexibility with an 

UltraHeat™ burner (up to 4.3Kw), multifunctional cooking 

modes. 

SPONSORED

2023

LG Electronics  

Stakes its Claim  

as an Eco Leader



GREEN BUILDING NEWS
The Latest on Sustainability and Renewable Energy

Water Shortage 
Curtails Phoenix 
Home Construction
Diminishing groundwater has led to restricted 

building permits, making it harder for builders 

to thrive in one of the nation’s most-booming 

housing markets.

C
iting a critical shortage of groundwater, Arizona officials have 

restricted new housing construction in and around most of Phoenix. 

The action is an attempt to slow population growth in the nation’s 

fifth-largest metropolitan area, according to the Arizona Department of 

Water Resources (ADWR).

ADWR will no longer issue certificates of Assured Water Supply (AWS), 

which are required for new development. An AWS mandates a builder to 

prove that there is 100 years of available water for their project, which 

includes groundwater. 

Existing or planned construction already with AWS certification will not 

be impacted. Developers will otherwise need to find other water sources 

before they are allowed to build, according to ADWR. 

That could be difficult. There are 4.6 million residents in the 

5,600-square-mile Phoenix Active Management Area, which has some 

of the nation’s most-stringent water conservation requirements but will 

experience 4.86 million acre-feet of unmet demand for groundwater sup-

plies over the next 100 years if current conditions remain, ADWR notes. 

These include record heat, and a nearly 60 percent growth projected 

population by 2055, according to data from the Maricopa Association of 

Governments. Alternative water sources such as the Colorado River or area 

reservoirs are already diminishing, and more-extreme measures such 

as importation of desalinated ocean water are currently too expensive, 

according to a report by Arizona State University.

While they acknowledge that water availability is a problem, builders 

feel they are being singled out in addressing it. Spencer Camps, vice presi-

dent of the Home Builders Association of Central Arizona, notes that their 

industry is the only one with a 100-year supply requirement, despite the 

fact that new homes have doubled in water efficiency in recent years. GB

H2O hardship. Housing construction in and around Phoenix could slow to a 

trickle unless more water is found. CREDIT: ISTOCK/GREGORY CLIFFORD

Painful gains. Home prices have skyrocketed since 

2013. In six states (Arizona, Idaho, Florida, Georgia, 

Nevada and Utah), a buyer in 2023 could acquire only 

one-third of the same home they could buy 10 years 

earlier. SOURCE: LIFEANDMYFINANCES

THE HIGH PRICE  
OF HOUSING,  
2013-2023 
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EVs Well on Their Way 
in Norway  
Eighty percent of cars sales are now 

electric—and that’s been a very good thing.

E
ight out of 10 cars sold in Norway in 2022 were electric, putting the coun-

try well on the path toward zero fossil fuel-powered cars within 10 years, 

according to a report from The New York Times. The result is a signifi-

cant drop in carbon emissions since 2009—about 30 percent in the capital 

city, Oslo, for example—and quieter streets. Also, unemployment has not 

skyrocketed, and the nation’s electric grid hasn’t collapsed. 

Norway is well ahead of the U.S. in terms of electric vehicle (EV) sales. 

The U.S. hopes for a 50 percent new EV sales rate by 2030. Norway passed 

that mark in 2019. The sale of internal combustion engines will end in 2025.

Although Norway is far smaller than the United States—the country is 

about the size of California geographically, and its 5.5 million population 

is only twice that of Chicago—it’s still a model of what can be done if clean 

energy mandates are met, according to Christina Bu, secretary general of 

the Norwegian EV Association. Some people, she notes, treat the conversion 

to EVs—and acknowledgement of climate change—as a grim sacrifice. “It’s 

not like that here,” Bu notes. “It’s actually something that people embrace.” GB

California’s Fire Codes 
Are Working 
A higher proportion of newer homes vs. older 

ones escaped the state’s disastrous Camp 

Fire. That’s good news as wildfire danger 

grows each year.

H
omes built to new codes in California were almost three times more 

likely to have survived wildfires over the past 15 years than the older 

homes that were not, according to a report by Associated Press. Fifty-

one percent of the 350 houses that were subject to modern day fire-mitigation 

survived the Camp Fire that obliterated the towns of Paradise and Concow in 

2018. Only 18 percent of the 12,100 homes constructed before 2009—when 

the current requirements took effect—escaped relatively unscathed.

The findings by The McClatchy Group support the idea that those new 

codes—unpopular due to their requirements for materials used, methods of 

construction, and defense zones around houses—are a good thing after all. 

The Camp Fire destroyed more than 18,000 structures, at a cost of $15 million, 

and killed 85 people, according to the California Department of Forestry and 

Fire Protection (CAL FIRE).  

On the downside, only 3 percent of the homes in the path of the Camp Fire, 

and 6 percent of California’s total housing stock, have been built after 2008. 

An estimated 3 million homes lie within various fire hazard severity zones 

around the state, according to CAL FIRE. Retrofitting older homes is pricey, 

and many owners would rather take their chances with any fires that come, 

the agency notes.

Still, the California code is becoming a model for other fire-prone states, with 

some implementing similar requirements on new housing. Most draw heavily on 

comments from builders, as well as fire professionals, according to McClatchy. GB   

Grim reminder. Scenes like this—in which only the home’s fireplace remained—

were all too common after California’s Camp Fire in 2018. But many newer houses 

survived, thanks to the state’s stricter building codes. CREDIT: ISTOCK/KATHY KAFKA

Taking charge. Electric vehicles in Norway have been on the way in, and fossil fuel-

based ones on the way out, for almost 15 years. The environmental benefits and 

lack of detrimental economic effects are a role model for the rest of the world.  

CREDIT: ISTOCK/ANOUCHKA
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Digital Archive
Looking for a specific building  

science article about fly ash or  

wood-burning stoves? Trying to 

remember the details of a great green 

house featured in Green Builder?

Now you can find digital versions of those 

archived stories and issues online—free to our 

print subscribers. We’ve been steadily adding 

past issues to our content archive, and the 

collection is almost complete. Just go to our 

website: www.greenbuildermedia.com,  

and click on “Magazine” to find the archived 

content you need.
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ing
BY GREEN BUILDER STAFF

ESG
I

f you haven't yet heard of ESG, you will. ESG stands for  

Environmental, Social, and Governance, a framework that is increas-

ingly being adopted by various industries, including building. It’s a 

set of standards for a company’s operations that socially conscious 

investors use to screen potential investments.

In the building industry, manufacturers are beginning to take 

notice of ESG for several reasons:

• Investor and stakeholder demand for ESG initiatives is on  

 the rise.

• This demand is causing a shift towards sustainable green 

 building products.

• Companies adopting ESG principles are more attractive to 

 investors.

• ESG adoption can unlock higher investment potential.

• The building industry is responsible for 39 percent of global 

 greenhouse gas emissions.

• Adoption of green building practices and ESG principles is a 

 response to reduce these emissions.

• The industry is aiming to decarbonize and move towards net 

 zero emissions.

The motivation behind adopting ESG principles is a mix of altruis-

tic and profit-driven incentives. On one hand, there’s a stated desire 

to reduce environmental impact and improve social equity. On the 

other, companies see the business benefits of ESG adoption, such as 

increased investment opportunities and positive brand sentiment. Our 

Eco-Leaders this year embrace both of these philosophies.

There is currently no standardized ESG certification for manufacturers 

in the building industry. To address this, Green Builder Media has 

started a working group to create a set of standards for ESG for 

product makers, builders and other key players in the business.For 

more information about the working group and its efforts, you can 

visit the ESG for Building website.
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BY SAMANTHA CARLIN

I
n the front range of Colorado, Fort Collins experiences cold winters and 

extremely hot summers. High-performance insulation helps modulate 

temperatures and offset energy demand, resulting in increased energy 

efficiency and cost savings.

However, temperature control isn’t the only benefit insulation has to offer. 

Indoor air quality is extremely dependent on the quality and functionality of 

insulation. In Colorado, the spring and summer months are synonymous with 

wildfire smoke. A tight building envelope keeps indoor air quality at healthy 

levels and provides relief during smoky days. 

As a valuable partner to Thrive Home Builders over the years, Owens Corn-

ing is providing the insulation needs for the Sonders project.

Owens Corning Marketing Leader for Residential Insulation Trey McNamee 

says the company is “excited to be part of a project that is aligned with our stance 

on high performance, sustainability, and using new innovative materials to 

achieve those objectives.”

Specifically, the homes will be decked out with Owens Corning’s ProPink 

Loosefill Insulation. The product is extremely versatile and achieves high-

performance results in walls and attics. It fits every cavity, installs quickly and 

is a cost-effective option for powerful insulation.  

The ProPink insulation at the Sonders project will keep residents comfortable, 

and heating and cooling costs down, according to Owens Corning. The product 

utilizes High-Performance Fiberizing Technology, which allows consumers to 

reach the exact R-value—a measurement of how much resistance the insula-

tion has to heat flow—needed while using less material.

Similar to the project goals, Owens Corning is dedicated to creating prod-

ucts that enhance the health of residents and the environment. For example, 

ProPink insulation is free of harmful chemicals and is resistant to moisture, 

fungus and mold growth. 

With the highest recycled content rate in the insulation industry, ProPink 

contains 55 percent reclaimed material. The product is one of 14 certified by 

SCS Global Services as being made with 100 percent renewable electricity. 

“These certified products provide commercial architects, specifiers, build-

ers, and homeowners with lower-carbon product options as they seek to build 

more sustainable structures,” notes Owens Corning’s Senior Vice President 

and Chief Sustainability Officer David Rabuano, in the company’s 2022 annual 

sustainability report. “They also help architects design buildings with reduced 

life cycle impacts.”

Owens Corning also has Environmental Product Declarations (EPDs) to 

provide transparency on their products regarding environmental and human 

health impacts over long-term use.

“Owens Corning takes its role as a corporate citizen very seriously,” the 

company notes. “It aims to lead the charge as an ethical company with an 

industry-leading approach to environmental awareness and action.” GB

A smart install. Sonders Project homes 

utilizes Owens Corning insulation for 

high-performance results in walls and 

attics, meaning lower energy costs. 

COURTESY OF OWENS CORNING

Natural selections. Owens Corning’s future goals include continued enhancement of its industry-leading insulation, roofing and composites products to make them even 

more environmentally friendly to builders, homeowners and businesses. COURTESY OF OWENS CORNING

THE IMPACT OF INSULATION
At the Sonders project, Thrive Home Builders is leaning on Owens Corning insulation to help 
meet the community’s energy efficiency, healthy home, and net-zero requirements. 
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TEAM LEADERS

PRIMARY BUILDER Thrive Home Builders 

DEVELOPER  Actual Communities Inc.

PEOPLE    

ERIC SUNG

Director of 

design at Thrive 

Home Builders

GENE MYERS

Visionary of 

Sonders Fort 

Collins  and 

founder of Thrive 

Home Builders

BILL RECTANUS 

Chief operating 

officer of Thrive 

Home Builders

Natural selections. The developer’s vision of Sonders aligns with the priorities of the City of Fort Collins, 

including in their commitment to resource conservation. COURTESY OF THRIVE HOME BUILDERS

The developers of Sonders were drawn to Fort Collins’s 

carbon neutrality goals and reputation as a city for retirees. 

A CITY 
THAT FITS

A
ccording to Dan Nickless, principal 

at Actual Communities Inc., Fort 

Collins, Colorado, is not an easy 

place to entitle land. The city is 

essentially landlocked, and it has 

high standards for developers who 

want to build within city limits. 

For example, while many places have a one-

year warranty where developers do improve-

ments on their projects for the city, Fort Collins 

has a two-year minimum. The municipality 

also has stricter product requirements, such 

as wider street sections and a minimum of four 

product types within a community. 

In addition to its more-stringent building 

requirements, Fort Collins has signaled its 

commitment to sustainability through its 

Climate Action Plan, the main goal of which 

is to be 20 percent below its 2005 levels of 

greenhouse gas emissions by 2020, 80 percent 

by 2030, and carbon neutral by 2050.

But for Nickless and Bill Swalling, who is 

also principal at Actual Communities, Fort 

Collins’ high bar for developers is seen as less 

of an obstacle and more as a sign that the city’s 

priorities align with their own and, particu-

larly, with the vision of the Sonders project. 

“For us, we saw it as an opportunity where 

we would have limited competition and the 

ability to demonstrate the value that we 

think we’re creating within the community,”  

Nickless says. “And that goes a long way with 

a city council or a planning staff or planning 

commission in having some congruent thought 

processes. We’d want to do the same kind of 

community they do.”

According to Swalling, Actual Communi-

ties also considered Fort Collins’ reputation 

as being a great place to retire when deciding 

where the Sonders project would be located.

“A friend of mine introduced us to Fort 

Collins, and it looked to me at that time that 

Fort Collins was going to be kind of an up-and-

coming community,” Swalling says. “It had 

been rated as one of the best small cities to 

live in the U.S. for a number of years. And if 

you looked at all the acknowledgements they 

had received over the last while, it looked like 

an area that would be receptive for our high 

quality, high amenity projects.” GB

BY ERIN ARRINGTON

www.greenbuildermedia.com July/August 2023 GREEN BUILDER 43

https://climate.colorado.gov/fort-collins-climate-action-plan
https://climate.colorado.gov/fort-collins-climate-action-plan
https://climate.colorado.gov/fort-collins-climate-action-plan
https://climate.colorado.gov/fort-collins-climate-action-plan
https://climate.colorado.gov/fort-collins-climate-action-plan
https://climate.colorado.gov/fort-collins-climate-action-plan
http://www.greenbuildermedia.com/


http://www.athomeauthor.com/
http://www.successfullysustainable.com/
http://www.greenbuildermedia.com/


“In Winnipeg, many people don’t want to live in or purchase a 

home that’s centrally located because the homes are older and 

require more maintenance or upgrades, and because some people 

view the city center as dangerous,” Navitka says. “There are some 

less-than-ideal areas, but in my opinion, too many people based 

this belief on rumor rather than experience.”

Often, the priorities of millennial buyers run counter to afford-

ability, says Kelly Mangold, principal of RCLCO, a real estate 

consulting firm based in Bethesda, Md.

“Millennials tend to look for more space because they have a 

growing family or want outdoor space,” Mangold says. “School 

quality is also important, and so is living in a mixed-use community 

with amenities within walking distance.”

One pathway out of the affordability roadblock could be a 

planned community in a more-distant location, as long as there’s 

a town center nearby, Mangold says. She says young buyers are 

often willing to live on a smaller lot with more density as long as 

the home has access to parks, trails, and a few restaurants and 

coffee shops.

“People’s priorities changed when they stopped needing to 

commute to work every day, so they’re more willing to ‘drive until 

you qualify’ today than they were a few years ago,” Mangold says.

Green Builder’s COGNITION data found that the spaces where 

millennials spend the most time at home are outside, in a home 

office, and in their living room rather than the kitchen. Another 

pathway to affordability could be a smaller, more-efficient floor plan 

that emphasizes outdoor space and the home office, Mangold says.

“Builders can also consider going for a nice look while maybe 

cutting corners on high-end features,” Mangold says. “It can be 

more cost-effective to focus on the things that are more notice-

able and that make a house more comfortable to live in.”

CLIMATE WORRIES AND REMEDIES

Location considerations are about more than affordability, though. 

Fifty-eight percent of of millennials said they considered moving 

due to climate change, according to Green Builder’s survey, and 

61 percent said they’re concerned about climate change impact-

ing the value of their home. When shopping for a new home, 30 

percent of millennials said exposure to climate events would be 

one of the top three negative factors weighing against a purchase.

And yet, migration patterns show that Texas and Florida, two 

states prone to hurricanes, extreme heat and other climate events, 

continue to experience the most in-migration.

“The concept of ‘intertemporal discounting’ refers to the idea 

that we value things in the present more than the future, espe-

cially when we’re making choices,” says Ezra Markowitz, PhD, a 

professor at University of Massachusetts Amherst who researches 

environmental decision-making. “People are concerned about 

climate change but most events such as a major hurricane are 

rare. Even things like more torrential rain and sunny day flooding 

are not that frequent in any given place.”

Markowitz says people tend to assume that a hurricane or major 

flood won’t occur again in the same place, or they think someone 

will solve the issue before it impacts them.

 

“The perceived physical and financial risk doesn’t loom large 

enough,” he notes. “If anything, people assume there will be a slow 

change in their property values that won’t directly impact them.”

To combat that lack of urgency, Markowitz says groups such 

as Climate Central that provide risk information for things like 

wildfires, floods and sea level rise should continue to share tools 

with builders, real estate agents and consumers.

Rough start?  As a compromise between high cost and nearby locale, many 

millennials are choosing fixer uppers for their first homes.  

CREDIT: ISTOCK/VIKTORCVETKOVIC

Hot topics.  The desire to own a home is consistent across the four current 

consumer generations. But as respondent groups become younger, concerns 

about climate change grow.  

SOURCE : GREEN BUILDER MEDIA

Boomers Xers Millennials Gen Zs

Would you prefer 

to own or rent a 

home?

79% own 82% own 85% own 80% own

Have you  

considered 

moving due to 

climate change?

34% yes 46% yes 58% yes 61% yes

Are you 

concerned about 

climate change 

impacting the 

value of your 

home?

42% yes 53% yes 61% yes 62% yes
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DELAY IN THE GREAT CONVERSION

Ending dependence on fossil fuels in residences by converting 

homes to all-electric systems is a top priority for sustainability 

experts and has been codified by many jurisdictions. But Green 

Builder’s survey found that buying an all-electric home is a low 

priority for every generation, including millennials. When rank-

ing features of a healthy home, less than one percent placed 

an all-electric home in first, second or third place. Most (60 

percent) ranked an all-electric home as the 14th-most impor-

tant out of 15 options.

The obstacle for many: the cost to convert.

“We have gas heat, gas cooking and a gas fireplace, so even 

though I would rather have an all-electric house, I have no idea 

what it would entail or cost to change it,” Weber says. “I’d love 

to have solar panels, but we live in a homeowner’s association 

that rules what we can do and how. No one has solar panels.”

While it’s easier for newly built properties to be designed 

for all-electric appliances and systems from the start, another 

solution is for homeowner associations and jurisdictions to 

encourage conversions.

“Our province, Manitoba, uses electricity rather than gas for 

most home features now,” Navitka says. “Since our electricity 

all comes from hydroelectricity it’s very affordable.”

Navitka thinks that people with gas furnaces in her area are 

more likely to convert their systems to electric when they need 

to replace it, rather than proactively.

T
he struggle to find an affordable house in the face of high prices and high 

mortgage rates can be particularly frustrating for millennials related to 

baby boomers who are sitting on a gold mine of home equity, especially 

if they own more than one property. Twelve percent of baby boomers 

own at least one investment or vacation home in addition to the home they 

purchased in 2022, according to the National Association of Realtors’ 2023 

Profile of Buyers and Sellers. Many of those parents and grandparents intend 

to support the next generation if they can, even though most don’t plan to 

sell any time soon. After all, they don’t want to give up a low mortgage rate 

and become buyers themselves in an expensive housing market.

According to a recent survey from Bank of America, Gen Xers and baby 

boomers who say they’ll actively help younger family members plan to:
  

 Give the next generation money to buy a home or give them their  

 home to sell (38 percent)

 Pass down their home for the next generation to live in (36 percent)

  

 Offer to live together in a multigenerational space (12 percent)

Other options for boomers to consider, which weren’t mentioned in 

the survey, include co-signing a mortgage, financing a purchase with a  

low-interest intrafamily loan, or a rent-to-own arrangement for a gradual 

transition to homeownership for the younger generation and some income 

for the older generation.

BOOMER

First priority. Many baby boomers consider helping their millennial offspring in 

efforts to buy a home—after they have settled their own affairs. 

CREDIT: ISTOCK/ZINKEVYCH

SHARE IT
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VISION House Sussex: 

A Grand Plan
These new model homes will offer a real-life demo of quality and 
common-sense housing.

S
ummer has arrived in the picturesque Sussex, 

Wisc. community of Vista Run near Milwaukee—a 

mixed-use, master-planned development with 300 

home sites and 60 acres reserved for community 

amenities. The Vision House Sussex model home, 

a partnership between builder Tim O’Brien Homes 

and Green Builder Media, will be one of five new 

homes in the community. When complete, it will showcase 

to builders and consumers how to optimize performance, 

sustainability, health and wellness, intelligence and resiliency 

at an attainable price point.

Over the spring, Tim O’Brien crews meticulously insu-

lated every nook and cranny of Vision House to create a 

high-performance building, minimize heat loss and air 

infiltration, protect the home from moisture, and maximize 

its durability. This involved multiple techniques perfected 

over the years: enhanced insulation in the exterior walls 

using a “blow-in blanket” system; filling seams in walls 

with caulking; installing a vapor barrier; installing baffles 

at truss ends for proper air infiltration in the attic; sealing 

the wire and fixture penetrations and top plates in the attic 

with spray foam to thwart drafts and moisture; and filling 

the attic with 17 inches of loose, blown-in fiberglass insula-

tion to minimize heat loss. 

“We chose the Vista Run community for Vision House 

Sussex and the other four homes because it appeals to our 

home buyers, who are typically looking for nearby ameni-

ties like schools, shopping and proximity to the interstate 

BY MARC HUMINILOWYCZ

COURTESY OF TIM O’BRIEN HOMES

USSEX
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highway, along with walkable on-site trails, swimming and 

gathering places,” says Tim O’Brien. 

O’Brien adds that Vision House is being built on a devel-

oper lot that was strategically selected for the purpose of 

marketing the home to drive-by traffic, and for optimum solar 

orientation to allow for electricity generation and storage 

supplied by an array of solar panels on the rear (west) and 

front (east) sides of the home. “Vision House gives us the 

opportunity to provide suitable roof space for solar panels, 

and the developers have been pretty good at allowing panels 

on the front of our homes,” he says. 

The home is two stories, with a master bedroom on the 

main floor and three bedrooms on the second. As to its 

floorplan and design, Vision House, like every Tim O’Brien 

home, was designed first and foremost with specific high-

performance metrics in mind. “For example, we stay away 

from cantilevers to avoid cold floors in overhangs,” O’Brien 

says. “For the garage placement, we try pick the best opportu-

nity for good solar orientations for the home by putting them 

on the left or right side of the house, without compromising 

affordability and customer preference.” 

Water conservation was another consideration in the design 

of Vision House. Although landscaping and drip irrigation 

in garden beds and lawns was included in the model home, 

Tim O’Brien Homes typically leaves this up to the home-

owner. However, with the entire community on municipal 

water and sewer, there were two opportunities to reduce 

the home’s water consumption and improve the quality of 

the water effluent. All water fixtures in O’Brien Vista Ridge 

homes are low-flow EPA WaterSense certified. And water 

softeners, required because of the hard municipal well water, 

are on-demand, with regeneration based on occupant use.

“In response to an EPA concern about too much softener 

salt making its way into watersheds, we’re participating in a 

pilot project with the Madison Metropolitan Sewage District, 

using Guthrie and Frey (GF) Ultra Series softeners that reduce 

sodium chloride intake, and thereby the amount of salt going 

into the sewage system,” says O’Brien. Using less salt and 

water during regeneration, the units are 40 percent more 

efficient than standard water softeners. This saves users 

money on detergents, soaps, shampoos and water use, while 

decreasing their home’s environmental impact. 

Worth its salt. Guthrie 

and Frey (GF) Ultra Series 

water softeners, which 

reduce sodium chloride 

intake and the amount of 

salt going into the sewage 

system more efficiently 

than standard models, are 

available if desired during 

the home’s construction. 

COURTESY OF TIM O’BRIEN HOMES

Planning ahead. The Vision House Sussex will demonstrate how 

to effectively and affordably optimize performance, sustainability, 

health and wellness, intelligence and resiliency. COURTESY OF TIM O’BRIEN HOMES
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appliances, windows, and lighting; and ducts 

in conditioned space. Homes must also have 

solar panels installed or have the conduit and 

electrical panel space in place for them, even 

though this one is not the best candidate for 

such a requirement.

EFFICIENT HEAT AND AIR PREPARED
In addition, Wertheim chose some excep-

tionally high-performance equipment for the 

house. The home’s space heating is provided 

by a ground source heat pump, a 2.1-ton system 

with a central air handler. The heat pump has 

Coefficient of Performance (COP) of 5.47 and 

an average energy efficiency ratio (EER) of 

26.04. The system’s cooling efficiency is rated 

at 22 SEER, far above the 13 SEER required by 

minimum federal standards. Rigid metal ducts 

are in the insulated basement or buried under 

14 inches of blown insulation in the attic.

The builder uses a U.S.-made “thin triple” 

window consisting of two glass window panes 

and a thin center layer of stretched clear plastic 

film. The windows are primarily double-hung 

style and use insulated vinyl frames with an 

argon gas fill and low-emissivity coatings on 

two of the glass surfaces. These windows 

provide insulation values similar to a triple-

pane window with a U-factor of 0.17 but with-

out the weight.

The home’s walls are constructed of 2-by-6 

studs installed at 24 inches on center. The 

walls incorporated advanced framing tech-

niques such as 2-stud corners with drywall 

clips, open and insulated headers, and ladder 

blocking at interior wall intersections to reduce 

the amount of lumber needed and to provide 

more room for insulation.

After the studs were placed, the walls were 

sheathed with 1-inch-thick graphite-enhanced 

EPS rigid foam insulation board, then topped 

with 7/16-inch oriented strand board (OSB). 

Then the wall cavities were filled with 2 inches 

of closed-cell spray foam sprayed against the 

EPS. The remainder of the wall cavities were 

filled with 3.5 inches of loose-fill blown fiber-

glass insulation held in place by a membrane. 

This was covered with 5/8-inch gypsum board 

covered with latex paint, which serves as a 

class II vapor retarder. This wall assembly 

provides an insulation value of R-28. The 

exterior sheathing was covered with house 

wrap and PVC clapboard siding. Liquid-

applied flashing was used around all doors 

and windows.

The truss roof used raised heel trusses to 

allow full space over the exterior walls’ top 

plates for insulation. The vented attic was 

filled with 14 inches (R-49) of blown cellulose 

insulation. Soffit and ridge vents provide vent-

ing. The cathedral ceiling of the great room 

has scissor trusses.

The builder achieved a low air leakage of 

1.44 air changes per hour at 50 Pascals (ACH 

50), with exceptional air sealing practices, 

including spraying closed-cell spray foam 

directly to the backside of the rigid foam wall 

sheathing in each wall cavity, installing gaskets 

at the top and bottom plates, and installing 

rigid foam blocking between trusses at the 

eaves and gun foaming it in place. All interior 

wall top plates were spray foamed after the 

ceiling gypsum board was installed. The floors 

were air-sealed at the rim joists, with closed-

cell spray foam where the gasketed plates and 

floor joists meet the foundation wall, and all 

floor-to-floor penetrations and bypasses were 

gun foamed or fire caulked.

Triple play. A “thin triple” window consisting of two glass window panes and a thin center layer of stretched 

clear plastic film provide insulation values similar to a traditional three-pane window.

TOP RIGHT 

Interior elements. The home meets all EPA Indoor airPLUS requirements, including use of low- or non-volatile 

organic compound (VOC) paints, low-formaldehyde solid wood and plywood cabinets, and hard-surface luxury 

vinyl tile flooring.

BOTTOM LEFT  

Access minded. Because its residents may have physical disabilities, much of the house is ADA compliant, 

with features such as lower-placed thermostats, higher-placed electrical outlets, and 36-inch bathroom 

doors with roll-in showers.
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The exterior walls sit on an 8-inch poured 

concrete foundation that is protected with a 

roll-on capillary break over the footings, and 

an elastomeric foundation waterproofing on 

the home’s exterior. This was then wrapped 

with 2 inches of EPS graphite-enhanced foam 

insulation. The above-grade portion of the EPS 

was protected with fiberglass-reinforced panels.

IN-HOUSE ENERGY SAVERS
A whole house dehumidification system was 

installed for swing-season humidity control, 

when the thermostat was not calling for cooling. 

An energy recovery ventilator and exhaust fans 

are connected to each other and to sensors; they 

are controlled from a ground source heat pump 

control system. The heat pump air handler has 

a MERV 13 filter at the main return.

The home is equipped with a 50-gallon heat 

pump water heater with a Uniform Energy 

Factor (UEF) of 3.75. The geothermal (ground 

source) unit provides backup hot water. The 

water heater is in the basement and uses a 

central manifold distribution system with PEX 

piping to speed water to hot water taps.

The refrigerator, dishwasher and clothes 

washer are all Energy Star qualifying.

The whole home is certified to EPA Water-

Sense program standards, which requires water 

saving features such as the use of WaterSense-

labeled plumbing fixtures, efficient hot water 

distribution, and smart or predictive irrigation. 

All stormwater roof runoff from downspouts is 

collected in a subsurface leaching pool system.

Housing for Heroes was designed to be 

ADA compliant, with aging-in-place features 

that include a universal-design kitchen with 

knock-out panels for future sink base cabinet 

modifications, lower-placed thermostat heights, 

higher-placed electrical outlets, 36-inch bath-

room doors with roll-in showers, lever handle 

sets for doors, with color contrast between 

kitchen cabinets and the counter tops for the 

visually impaired. There are no stairs to enter 

the home; entrants instead rely upon a grade-

level porch and doorway.

The home meets all EPA Indoor airPLUS 

requirements, including the use of low- or non-

volatile organic compound (VOC) paints, and 

solid wood and plywood cabinets that are low-

formaldehyde products. Hard-surface luxury 

vinyl tile flooring is used throughout the home. 

An indoor air sensor is provided to measure 

particulates, VOCs, and humidity in the home 

and send results to a smartphone and connected 

HVAC system.

AFFORDABLE AND AVAILABLE
“Healthy, affordable housing should be univer-

sally available and attainable for all Americans,” 

Wertheim says. “It should not be an afterthought 

or a zoning concession.” 

The United Way calls dwellings such as Hous-

ing for Heroes, “attainable housing,” because 

they are a convergence of affordable and high-

performance sustainable housing. “High-perfor-

mance homes are, in fact, healthier homes to 

live in,” he says. “Not only do you get superior 

energy savings and comfort, but [DOE ZERHs] 

are detailed to provide better indoor air quality 

and a healthier indoor environment.”

The builder is well aware that this, like all of 

his United Way projects, is funded with public 

or donated funds, and he stresses that the energy 

efficiency and resiliency built into these homes 

support the goal of responsible stewardship of 

those funds over the life of the project. 

A GENEROUS EFFORT
This home was built on land donated by Suffolk 

County from a tax foreclosure of an existing 

home that was later torn down. Construction 

funding was provided by the New York State 

Homeless Housing Assistance Program. The 

group home will be operated by the not-for-profit 

Association of Mental Health and Wellness. 

“This project is ‘affordable’ because it provides 

the taxpayers of New York with a cost-effective 

housing solution for homelessness,” said Wert-

heim. “Typically, homeless individuals are placed 

in shelters or transitional housing facilities, like 

a motel. These options are costly and not condu-

cive to a healthy lifestyle for the occupants.”

BOTTOM-LINE BENEFITS
A DOE Zero Energy Ready-certified home has 

sustainable energy savings, lower operational 

costs for the Agency, and a better quality of life 

for the residents. When stable, supportive hous-

ing is provided, occupant health (both physical 

and mental) increases, and health care costs are 

reduced. “These cost savings to taxpayers are 

long term,” Wertheim says.

Like all of his United Way projects, Wert-

heim used the construction of this home as an 

opportunity for training via workforce training 

programs that Wertheim operates through Unit-

ed Way. Those training programs include the 

U.S. Department of Labor YouthBuild program 

for low-income young adults, and the VetsBuild 

program for veterans. GB

Designed for sufficiency. Advanced framing 

techniques such as dual-stud corners, open and 

insulated headers, and blocking at wall intersec-

tions provide more room for insulation.

Sealed inside. The home has low air leakage 

thanks to practices such as spraying closed-cell 

spray foam directly to the backside of the rigid 

foam wall sheathing, and installing rigid foam block-

ing between trusses and gun foaming it in place.
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BY TERRY BEAUBOIS

S
ometimes it is the combination of technological 

advances that allow for significant advances in the 

building industry. A key example goes back 75 years, 

with a book by James Marston Fitch, “American 

Building: The Forces That Shape It.” 

Few books have influenced the fields of archi-

tecture and construction more than the original 

edition of this classic. Originally published in 1948, it details 

the relationships between structures, their inhabitants, and 

the technological, environmental and historical forces that 

shape buildings. 

Fitch’s writing and work inspired me throughout my school 

years and professional practice to pay attention to these 

design elements. Similar forces are shaping sustainable green 

buildings, including an increase in sustainable products and 

improvements in computer technology that gives us access 

to this knowledge.

For example, the introduction of steel into construction of 

buildings was significant and would allow for the creation of 

taller buildings. But it wasn’t until Otis invented the safety 

passenger elevator that buildings were built taller than 5 or 

6 stories high. This is because people weren’t willing to walk 

up more than 5 or 6 stories. It was the combination of steel 

construction and the convenience of the newly invented Otis 

elevator that allowed the age of high-rise buildings to begin. 

ADVANCES IN PRODUCTS/MATERIALS AND COMMUNICATION 
TECHNOLOGY
Technology continues to have its effects on how the building 

industry is advancing. We are beginning to see combinations 

of technological advances creating major opportunities to 

contribute to and benefit from understanding and imple-

menting new technologies in the creation of green buildings 

and their focus on sustainability. Keeping up with these devel-

opments is imperative for builders and architects. It’s never 

been easier to access this information online and in print.  

Today, there are more products and materials than ever 

before that allow buildings to address the issues of sustain-

ability of people and the planet. In addition, the technology 

of information management has advanced to the point where 

computer-based tools are entering every aspect of accessing 

information, organizing and exchanging information. Everyone 

has a cell phone, our most immediate connection to advancing 

information. The recent success of technologies such as Zoom 

calls also have increased our ability to share and exchange 

information. The new technological advances are enhancing 

and streamlining the practice of green building for those who 

choose to avail themselves of these new technologies.

These are the forces today that are advancing green building:

1. Technological advances in products and materials.

2. Technological advances in the way that builders and 

 architects can easily access information about these 

 products and materials on the internet.

3. Increasing awareness of review and approval agencies 

 that can now require sustainable, green products to be 

 used in a building.

4. Increasing awareness on the part of clients/building 

 owners of the benefits of sustainable, green products 

 for use throughout their entire building.

5. These factors are leading to the creation of the next 

 major advance in green building.

SMART CITIES
Decarbonizing Urban Density with Innovation

Green Buildings 
and the Forces That Shape Them

Technology, architecture and education 

combine to make sustainable construction 

more efficient than ever.
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continually disrupting the growth and reproduction of microorganisms.

More recently, silver- or zinc-based additives have been incorporated 

into a wide range of products during manufacture to provide continuous 

antimicrobial protection, ensuring that surfaces stay cleaner, smell fresher, 

and last longer. These sustainable antimicrobials can be incorporated 

into products to never wash off or wear away or be applied as a coating 

that adheres to a surface, providing the perfect complement to routine 

cleaning with surface disinfection products.

Built-in antimicrobial solutions and coatings effectively act as a barrier 

to help reduce the growth of microbes, improving overall environmental 

cleanliness. Reports such as “Anti-microbial coating innovations to 

prevent infectious diseases” and “Anti-microbial agents and microbial 

ecology” confirm that statement. 

Selecting a supplier with in-depth knowledge of global regulatory 

requirements can also help manufacturers navigate the complexities 

of biocidal regulations in various geographical markets. For example, it 

is crucial to select an antimicrobial solutions provider whose products 

are registered with the Environmental Protection Agency (EPA) in the 

U.S. or notified with the Biocidal Products Regulation (BPR) in Europe.

SUSTAINABILITY IN OUR HOMES OF THE FUTURE

The improved product integrity offered by antimicrobial protection also 

fits with today’s environmentally conscious world, where there is an 

ever-increasing focus on sustainability. Using building materials treated 

with “always on” antimicrobial technologies makes new or renovated 

properties more attractive to buyers, and it has longer term benefits.

The treatments incorporated in these products provide enduring protec-

tion by slowing the growth of degrading microbes—such as molds and 

mildews—keeping building materials cleaner, reducing odors, and promot-

ing longer product life. Extending the product life of the material reduces 

the expenses and environmental costs associated with premature repair 

or replacement. This translates into decreased material consumption and 

reduced wastage, helping to shape a cleaner, greener planet. 

However you look at it, the implementation of built-in antimicrobial 

technologies and coatings in the construction industry is a win-win situ-

ation—from protecting properties for owners to offer greener building 

practices. The main aim now is to implement these sustainable products 

in every household around the world to ensure cleaner and more sustain-

able living. GB

Good air guardians. Products designed 

to provide enduring protection against 

microbes such as molds and mildews 

are expected to boom in popularity 

thanks to COVID-19. 

This article appears courtesy of KDM Communications, a specialist scientific marketing agency offering creative design and compelling content for 
its clients.
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Next Generation Influencers!
Green Builder Media invites you to participate in our Next 

Generation Influencer Group of young professionals – 

today’s and tomorrow's leaders. This diverse group has the 

ear of corporations, building professionals, and national 

policy makers who want to meet the social, environmental 

and economic needs of the 21st century. We will talk about 

what tomorrow's homes, products, and policies need to look 

to protect your future and keep your family safe. 

Please join forces with us—let’s speak loudly and think 

boldly together. We need your vision to craft a system 

that facilitates social, economic, and environmental 

sustainability.

TO LEARN MORE AND REGISTER, GO TO
greenbuildermedia.com/todays-homeowner

SPONSORS

Through our Next Generation Influencer Group, we’ll offer 

you, our partner, the opportunity to amplify your impact, by 

connecting you with:

Product gurus developing the hardware and products that 

can make your new home rock

Leading builders who want to design and construct the 

homes of your imagination

Policy makers looking for creative approaches to climate 

change, social justice and sustainability

Future friends with similar interests and a strong desire to 

join forces to create a sustainable future

CALLING 
ALL 
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TAILGATE
New Offerings for the Sustainable Minded

I
n a familiar-sounding and exaggerated report boast-

ing about its most recent display of saber-rattling, the 

National Association of Home Builders (NAHB) has 

provided yet another embarrassing helping of that 

same old stale messaging to the members and observers 

by claiming that the organization has sent a “strong 

message to Congress on regulations.” Right.

The news of that powerful statement arrived in the form 

of an email, just one more in an endless stream of pointless, 

banal memos. These are intended to massage those members 

concerned about attempts from outside the industry to 

enforce rules, regulations and the kinds of requirements that 

virtually every industry must abide by. It’s all in an ongoing 

effort to keep those dues dollars and other forms of financial 

support flowing.

Before you assume that NAHB has the ear of Congress, 

let alone the attention or respect of that body, this feeble 

message was actually delivered to the House Financial Services 

subcommittee. The current board chair teed up the same 

broken record that the association has been playing for 

decades and once again tried to rewrite the dictionary by 

substituting “affordability” for what is actually nothing more 

than profitability.

The testimony demonized many of the familiar targets…

energy codes, Waters of the U.S., the Endangered Species Act, 

and FEMA. But, it added topical ingredients such as transformer 

standards proposed by the Department of Energy (DOE), prop-

erty and casualty insurance woes, and efforts to eliminate future 

installations of gas stoves as part of larger electrification efforts 

(the latter item a transparent case of scratching the back of an 

ally organization, the American Gas Association).   

Interestingly, NAHB attempted to make its case by taking 

a flaccid swipe at environmental, social, and corporate governance 

(ESG), claiming that such mandates “impede the housing 

industry’s ability to increase the production of quality, afford-

able housing.” Without explaining why, the organization 
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promotes the notion that “supporting environmental, social 

and governance policies” are inherently bad for housing, 

but more importantly, such forward thinking must be espe-

cially dangerous for trade associations that exist primarily 

to preserve the status quo and do everything in their power 

to thwart progress.  

All of this newfound wisdom is coming from an organiza-

tion that lacks even enough integrity to accurately report its 

own membership numbers, which they have been inflating 

for most of this century. Consistently strangers to the truth, 

many trade associations are notorious for their selectivity 

when presenting data, and in the event that the existing 

evidence doesn’t support their stated goals, they simply 

manufacture their own. 

The anchor dragging and fearmongering are nothing 

new, the only things that really change in this pathetic saga 

are the names of the movements emerging in society and 

the programs that are created to implement the changes. 

Meanwhile the mainstream shelter industry as we know it 

is largely stuck in the 19th century, with little inclination to 

move forward.

If you are thinking of becoming part of an industry orga-

nization to improve your odds of success, please look at the 

broad spectrum of groups that you have to choose from. 

Associate with those who share your values and sense of 

responsibility for taking care of more than a financial bottom 

line. And in case your existing membership affiliations are up 

for renewal, I encourage you to ask yourself if your current 

alignment reflects your desire to be part of larger solutions 

and not just a chest-thumping part of the problem.

I suppose we can all be forgiven if we laugh aloud at the 

endless stream of gigantic shoes, polka dot bow ties, rubber 

noses and baggy pants that climb out the door of that tiny car. 

But, it’s actually a very sad act that needs to be retired and 

replaced with something more up to date: an attraction based 

on integrity, authenticity and professional accountability. GB 

IS THE CIRCUS  

IN TOWN? 
Or is it just the clowns again? 

64 GREEN BUILDER July/August  2023 www.greenbuildermedia.com

https://www.nahb.org/news-and-economics/press-releases/2023/07/nahb-tells-congress-how-excessive-regulations-and-codes-harm-housing-affordability
https://www.nahb.org/news-and-economics/press-releases/2023/07/nahb-tells-congress-how-excessive-regulations-and-codes-harm-housing-affordability
https://www.nahb.org/news-and-economics/press-releases/2023/07/nahb-tells-congress-how-excessive-regulations-and-codes-harm-housing-affordability
https://www.nahb.org/news-and-economics/press-releases/2023/07/nahb-tells-congress-how-excessive-regulations-and-codes-harm-housing-affordability
mailto:ron.jones@greenbuildermedia.com
http://www.greenbuildermedia.com/


https://www.carrier.com/residential/en/us/?utm_source=green-builder&utm_medium=display&utm_campaign=ducted-dls-vrf-2023&utm_term=&utm_content=green-builder-media-vision-sussex-house-clearing-the-air-print-ad


https://jinkosolar.us/

