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for Single Family Homes and Apartments
Dear Heidi and Kurt,
In my recent research on building products, I have come to discover that despite almost 3 decades of
great progress on green building internationally, and marked success made in reductions in energy
and water consumption and solid waste disposal, many of the ingredients and processes used to
manufacture and install common building materials are still quite toxic. In some cases, such
products are unavoidable in a residence. Even if homeowners and builders have the money to buy
non-toxic and least-toxic products, the alternatives sometimes do not even exist. (Residential
electrical wiring made without PVC sheathing and plumbing tape manufactured without
fluoropolymers are but two examples.)
Since 1991, the City of Austin has been a trendsetter in the field of Green Building. With the
revisions of AEGB standards for Single-family homes and Apartment buildings in 2019, our city
again has the potential to have a profound influence on the building industry worldwide.
To assist, I have written this short position paper with a set of recommendations for AEGB program
updates and revisions. I wrote this as a concerned citizen. No person, company, or organization has
paid for this work.
Many of these proposals seek to ban or limit building products and materials made with toxic
materials. There are also recommendations to better ensure AEGB goals for saving energy and
water, onsite production of renewable energy, and building quality.
I will be happy to explain these recommendations at length in person or at public meetings.
Thanks for your consideration.
Yours,

Paul Robbins
(512) 447-8712
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INTRODUCTION
When Austin’s Green Building Program (now known as Austin Energy Green Building, or AEGB)
began in 1991, it was believed to be among the first efforts of its kind in the world. I have been a
supporter since its inception, and have worked as an activist to help it grow. I was among a group of
volunteers in 1997 that successfully lobbied the Austin City Council for more funding to advance
program goals. In the 1990s, I was also one of the first people to bring problems with Energy Code
enforcement to the public’s attention, which ultimately contributed to Austin Energy’s hiring of staff
to better ensure compliance.
While I am generally in awe of AEGB’s progress, one of my frustrations with this program, as well
as the broader green building movement throughout the country, is the limited impact that has been
made reducing toxins in building materials. Great progress has been made in reducing buildingrelated energy and water consumption, increasing the use of recycled building materials, and
reducing onsite construction waste. However, with the exception of reducing VOCs in materials
such as paints and carpets, green building programs have had limited success in eliminating toxins
embodied in construction materials themselves.
In fact, sometimes green building programs have inadvertently increased toxicity. One example is
windows. Increasing the U-value of windows for energy efficiency has led to the greatly increased
use of window frames made from toxic PVC plastic. Another example is wallboard made with
“recycled materials.” It often employs synthetic gypsum derived from pollution control equipment
on coal plants, which is contaminated with heavy metals and toxic minerals.
These and other toxins can affect construction workers directly through exposure, and can also affect
building occupants if the toxins break down. These toxins can be absorbed through contaminated
air, and in some cases through the skin, to cause long-term health problems. Some can also be
released into the environment through wastewater, and in the event of accidents and disasters such as
fire and flooding, blatantly exposing first responders.
The exposure to toxic building materials is even more pronounced in homes inhabited by people in
lower income groups. Most low-income residents are tenants, and have no control or scant control
over the products used to build and maintain their residence. Often the cheapest available materials
for apartment builders and owners are also the most toxic.
These toxic products can also influence Austin Energy’s other environmental programs even though
they are not directly related to Green Building. The utility’s incentive programs to weatherize the
shell of existing buildings and upgrade the efficiencies of HVAC units employ some of the same
toxic materials used in new buildings. Some new solar cell products that are awarded rebates also
have this liability. So when appropriate, this position paper will advise that concerns to eliminate
toxic materials expand to include existing as well as new buildings.
Though a main emphasis of this paper concerns the removal of toxins from building materials, other
recommendations about energy and water efficiency, onsite production of renewable energy, and
building quality, are also discussed. Some of these suggestions regard the leading edge of
technology, and if implemented, there will only be a few AEGB participants that will adopt
them…initially. It is hoped that by having the options on the menu, it will prompt enough interest in
these technologies that they will eventually become more widely used.
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While I believe that all of these recommendations are reasonable, I recognize that some in the
building industry will not accept them. To some, it will challenge the convenience of the narrow
formulas that guide their business models. And it will certainly challenge the market share of certain
manufacturers where curtailment or elimination of certain products and materials is advised.
I counter that I have tried to make these recommendations in a way will not substantially raise the
cost of buildings or make the supply of products difficult. Further, the manufacturing industries that
are challenged by these recommendations have enormous wealth and technical talent to adapt to
changes that are required of them and develop improved and greener products and materials.
By enacting strategies that can be replicated to prioritize materials that contribute to better health,
Austin can again be a positive influence on the evolution of Green Building for the entire world.
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STRATEGIES
This proposal will recommend five strategies to eliminate, reduce, or discourage toxins in building
materials, as well as encourage innovations in energy and water efficiency and building quality.
These strategies are in addition to the requirements and positive points that form the current
program.
1. Prohibition – The outright ban of toxic products and materials when alternatives are readily
available and relatively affordable.
Example: PVC flooring. Affordable alternatives are readily available.
2. Prohibition in the Near Future – The ban of toxic products and materials 2 to 5 years from now,
with a notice to manufacturers that AEGB is moving in this direction.
Example: paint without Alkylphenol Ethoxylates (APEs), which are endocrine disrupting chemicals.
The technology is available, though few commercial products employ it yet.
Positive points can be given for use of this product until the ban is in effect.
3. Negative Points – The Austin program, as well as most/all other green building programs, have
employed a tiered rating system that allows points for graduated levels of building performance in
energy, water, indoor air quality, recycling, etc. The more points, the higher the rating.
To my knowledge, there has never been a negative point system for green building employed to date,
where bad features detract from positive points. However, this approach may be useful in certain
situations.
4. Making Less-Toxic Trade-offs Easy – Austin’s Energy Code generally prescribes standards, but
allows performance-based substitution when code compliance can be proven through computer
simulations to be as effective as the prescriptions. Another approach would be a trade-off that does
not require elaborate calculations.
Example: aluminum window frames for lower-priced homes and apartments. Almost no aluminum
window on the market can comply with the current prescriptive Energy Code for U-values (0.35).
Instead, most builders gravitate to vinyl frames, which despite its toxic dangers, is the cheapest way
to meet code.
However, decreased U-values do not save much energy in the Southern part of the U.S. compared to
other parts of the country, and are not critical to efficiency. Easy trade-offs, such as adjusting energy
percentage reductions required in Tables 1 and 2 of the Single Family Rating Guidebook, altering the
minimum square-footage requirement for air conditioners, or requiring increased HVAC efficiency,
should be considered as options.
5. Outreach to Manufacturer to Encourage New Products – Some potential green building
products are not manufactured at this time because they carry a premium that the market will not
support. And irony feeds on itself, as it will take mass production to lower the cost.
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While Austin by itself will probably not be large enough to create mass markets in most situations,
AEGB should send letters to major product manufacturers stating that it will change its requirements
and preferences, as well as building codes when appropriate, to support their products if they cost no
more than a small percentage above standard products. Austin’s letter, combined with letters from
other green building programs, as well as local and state governments, could encourage
manufacturers to bring new products to market.
Example: non-PVC electric wiring that meets national codes. The technology is available, but there
are currently no products for Residential applications available.

7

BUILDING MATERIALS – BASIC REQUIREMENTS, POINTS, AND
OUTREACH LETTERS
Note: If recommendations are in black type, they reflect new requirements.
If they are in green type, they reflect modifications of the existing point system or addition of
categories for new positive and negative points.
If they are in blue type, they reference letters to manufacturers.
1. Prohibition of Polyvinyl Chloride (PVC) in Building Materials
Of all common plastics, polyvinyl chloride, or PVC, is generally the most dangerous. It is in the
same chemical family as the banned pesticide DDT, banned chemical PCBs, and dioxins, and is
considered highly toxic to manufacture.
PVC manufacturing creates substantial amounts of dangerous air and water emissions, as well as
hazardous waste. Chemical additives used in PVC products, such as phthalates that allow the
material to be flexible, and organotin catalysts that render the material stable, are themselves toxic,
and over time they can break down to harm indoor air quality or be absorbed through the skin.
In the event of building fires and numerous landfill fires, hydrogen chloride and heavy metals are
released, and dioxins are created through the combustion process. In addition to these hazards, PVC
takes as long as 200 years to biodegrade, and toxins in it bioaccumulate in the food chain.
With the appropriate chemical engineering, this plastic can be made either rigid or flexible, and its
versatility and relatively low cost has made it adaptable to many uses. Yet there are affordable and
more environmental alternatives for many products.
1A. PVC should be prohibited in all building products where cost-competitive substitutes exist.
Such substitutes exist for flooring, doors, siding, window frames, blinds and fenestration, shower
curtains, fence and decking material, wallpaper, and plumbing pipes for water supplies.
1B. A trade-off for the Energy Code should be established that would more easily allow the use of
aluminum-framed windows instead of PVC-framed windows.
1C. Window frames made of other materials than PVC and ABS plastic that meet Energy Code (e.g.,
fiberglass, wood) should receive extra points.
1D. In cases where cost-effective alternatives for PVC do not exist in the market yet (e.g. electrical
wire sheathing, some types of weatherstripping), AEGB should send letters to major product
manufacturers stating that it will change its requirements and preferences, as well as building codes
when appropriate, to support their products if they cost no more than a 10% premium above standard
products.
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2. Prohibition of Fluoropolymers in Building Materials
Fluoropolymers, which add the element fluorine to carbon, are used in paints, caulks, curtains,
sealants, adhesives, stone-counter sealants, roof coatings, and even solar cells. These “Teflon”
chemicals are highly durable.
Unfortunately, their durability makes them ecologically suspect. They do not biodegrade easily,
instead persisting in the environment. Biological traces of fluoropolymers have been identified
around the world in the bodies of most people and wildlife that have been measured, even in remote
regions like the Arctic. They appear with more frequency, though, around sites where they are
manufactured or used as an ingredient in products.
Health effects associated with exposure to certain of these chemicals include high cholesterol,
increased liver enzymes, decreased vaccination response, thyroid disorders, pregnancy-induced
hypertension, and testicular and kidney cancer.
2A. Fluoropolymers should be prohibited in all building products where cost-competitive substitutes
exist. (There are few products where such substitutes are not available.)
This prohibition should also be employed in Austin Energy’s photovoltaic rebate program.
2B. In cases where cost-effective alternatives for fluoropolymers do not exist in the market (e.g.
plumbing tape), AEGB should send letters to major product manufacturers stating that it will change
its requirements and preferences, as well as building codes when appropriate, to support their
products if they cost no more than a 10% premium above standard products.
3. Prohibition of Antimicrobials in Building Materials
Antimicrobial chemicals are frequently found in carpets, concrete, countertops, door handles, light
switches and covers, paints, tile, toilets and toilet seats, tub surrounds, wall paper, and wood
products. Most consumers believe they kill germs that cause illness. However, there is no evidence
antimicrobial treatments are effective in creating better health. There is, rather, evidence that they
can cause harm.
These chemicals are overtly toxic to people in sufficient doses, and even in small quantities can
sometimes contribute to chemical sensitivity. When they leach from the material they are applied to
through cleaning water, antimicrobials find their way to the wastewater supply and eventually the
environment when treated sewage effluent is returned to waterways. This adversely affects aquatic
life, and also people downstream who drink the treated water. Antimicrobials can also become
airborne and harm indoor air quality.
Most worrisome is that antimicrobials are believed to contribute to antibiotic resistance in the very
microbes they are designed to kill. Since these chemicals are not lethal to every single bacteria cell,
those that survive develop resistance and pass this trait on to their progeny.
3A. Antimicrobial chemicals should be prohibited in all building products with the exception of its
use as a preservative in products such as paint, sealants, and adhesives.
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3B. There are some products, such as toilets, where otherwise well-functioning models that would be
an asset for water conservation contain antimicrobial chemicals. AEGB should send letters to major
product manufacturers encouraging them to remove antimicrobials from these models so they can be
installed in participating homes.
4. Paints Used for Buildings
Paints and coatings are usually derived from petrochemicals, and typically offgas toxic VOCs.
Many products also contain biocides, endocrine disruptors, antifreeze, and dryers. Some even
contain flame retardants and fluoropolymers.
4A. The basic requirement that limits VOC emissions from wall and ceiling paint to 50 grams per
liter should include Volatile Organic Compounds (VOC) emissions from the tint as well as the base
paint. Recycled wall and ceiling paint may not be used for the interior of buildings, since its VOC
emissions are often higher than the 50 grams per liter standard.
4B. Paints and coating products that are environmentally superior should receive extra points. These
include wall and ceiling paints: A) made primarily of natural materials; B) that are mineral based,
and C) manufactured without APEs.
4C. Letters should be sent to paint and coating manufacturers notifying them that at some point in
the future, AEGB will only accept wall and ceiling paint products without APEs in its rated homes
and apartments. At that point, paints without APEs will no longer receive extra points.
4D. The extra points for use of wall and ceiling paint that does not exceed 10 grams per liter should
include the VOCs in tints.
4E. Other types of paints and coatings must comply with VOC limits in South Coast Air Quality
Management District (SCAQMD) Rule 1113.
4F. Products that have a Healthy Product Declaration (that lists all ingredients and their percentage
of the total product make-up) should receive extra points.
5. Wallboard Materials
Synthetic gypsum from the Flue Gas Desulfurization (FGD) of coal power plants has been
encouraged in the past because it recycles waste. However, FGD also recycles toxic metals and
minerals in coal, including arsenic, cadmium, lead, and mercury.
5A. FGD content in wallboard should be limited to no more than 5% of total content.
5B. Wallboard with 0% FGD and/or use of wall material with No Added Formaldehyde (NAF)
should receive extra points. These products should be certified for reduced air emissions by
programs such as Underwriters Laboratories’ GREENGUARD Gold and Scientific Certification
System’s Indoor Air Advantage Gold.
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6. Caulk, Sealant, and Adhesives
Various caulking and sealant products in the U.S. employ a number of chemistries. Almost all of
them are based on petrochemicals. In addition to the chemical base, many caulking products contain
a number of additives that can adversely affect health: toxic solvents that emit VOCs; biocides;
orthophthalate plasticizers; organotin catalysts; isocyantes; antifreeze; and flame retardants.
6A. VOCs from caulk, sealant, and adhesive products should comply with the revised lowered
emission levels of SCAQMD Rule 1168.
This requirement should also be employed in Austin’s ENERGY STAR®, HVAC efficiency, and
Multifamily incentive programs for existing buildings.
6B. These products should prohibit the use of formaldehyde, orthophthalates, and PVC.
This prohibition should also be employed in Austin’s ENERGY STAR®, HVAC efficiency, and
Multifamily incentive programs for existing buildings.
6C. Installing windows with polyurethane foam or other toxic foams should be given negative points
to encourage more benign products and installation methods.
6D. Polyurethane caulk, as a class, is considered the most hazardous of all common caulking
materials, and should also be given negative points.
7. Flooring Materials and Adhesives
AEGB has historically encouraged durable, high-quality flooring, including stone, stained concrete,
tile, and wood. These materials have a long lifetime, and their smooth surfaces allow easy and
thorough cleaning. However, the program’s concept of durable floors is not well defined. AEGB has
also encouraged rapidly renewable flooring, but this is not defined at all. Further, some types of
flooring and floor adhesives have a more pronounced effect on the environment and should be
officially discouraged.
7A. Wood floors that are durable should be defined as products rating at least 1,200 on the Janka
wood-hardness scale. Extra points should be given for higher-rated wood flooring on this scale
unless it is from endangered or threatened species.
7B. Glazed porcelain tile should achieve a Porcelain Enamel Index (PEI) rating of at least 4.
Unglazed porcelain tile should be “through body.” Non-porcelain tile should not be awarded points
because it is generally less durable.
7C. Glazed tile should prohibit heavy metals being used in the pigments.
7D. The definition of rapidly renewable floors should be defined, and include linoleum, cork, and
biobased resilient flooring with at least 80% renewable and/or inert mineral content. No
orthophthalates should be contained in them.
7E. The definition of durable floors should eliminate vinyl (PVC) composition tile.
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7F. Carpet – Any carpet used in a home must be certified for VOC emissions by Underwriters
Laboratories’ GREENGUARD Gold program or the Carpet & Rug Institute’s Green Label Plus
program. It should be free of PVC, fluoropolymers, halogenated fire retardants, and coal fly-ash
fillers. Carpet backing should not have recycled content that contains halogenated flame retardants.
7G. Epoxy floor adhesives that contain BPA or other phenol chemicals substitutes should be
prohibited.
7H. Polyurethane floor adhesives should be given negative points.
7I. Floors installed without conventional adhesives (stained concrete, floating floors, tack strips) or
with peel-and-stick materials, should be given extra points.
8. Insulation
The use of petrochemically derived insulation materials such spray foam insulation, polystyrene
board, and polyurethane board, present another toxic trade-off in green building. Spray foam in
particular offers superior energy efficiency in certain applications, turning houses into virtual
thermoses. However, these products contain and emit toxic chemicals that offgas into homes.
8A. Spray foam insulation should be prohibited in new homes rated for green building.
8B. Insulation products containing urea formaldehyde resins should be prohibited.
8C. Polystyrene and polyurethane insulation board should be given negative points.
8D. AEGB should send letters to major polystyrene and polyurethane insulation board
manufacturers stating that it will change its requirements and preferences, as well as building codes
when appropriate, to support their products where toxic chemicals have been removed if the new
products cost no more than a 5% premium above standard products.
8E. Aerogel will be allowed as an alternative insulation material for thermal bridging applications.
9. Roofing Materials
AEGB has historically encouraged energy-efficient, long-lasting roof materials such as metal and
tile. However, the vast majority of homes in Austin still do not use these due to their relatively high
first cost. Composite shingles are still the norm.
In order to ensure quality and reduce solid waste, AEGB should adopt the following changes.
9A. If composite shingles are used, 30-year roofing material should be a basic requirement.
9B. If composite shingles are used, an extra point should be added for lifetime (50-year) shingles.
9C. Metal and tile roofs should be upgraded to 3 extra points from 2 extra points.
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9D. Fluoropolymers in metal roofs (such as PVDFs) should be prohibited.
10. Cabinets and Composite Lumber
In the past, cabinets manufactured with composite lumber have emitted urea formaldehyde VOCs.
To its credit, AEGB has required cabinets and composite lumber products with reduced emissions.
However, since this standard was adopted, these same reduced emissions became a national
requirement.
10A. AEGB needs to remove this as a requirement from the Single Family Home program.
10B. Extra points should be awarded for cabinets and composite lumber products that exceed the
national standard for emissions. These materials, ranked in order of environmental preference,
include: 1) solid wood; 2) composites with No Added Formaldehyde (NAF); and 3) composites with
Ultra-Low Emitting Formaldehyde (ULEF).
10C. Extra points should be awarded for cabinets and composite lumber products that are
manufactured in the Central Texas region.
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ENERGY CONSUMPTION – BASIC REQUIREMENTS, POINTS, AND
OUTREACH LETTERS
1. Light Emitting Diodes (LEDs)
Since LEDs were introduced to the Residential lighting market late in the last decade, their
technology and quality have increased markedly while their costs have fallen dramatically. It is
likely that at some point in the future, LEDs will dominate the indoor lighting market. It is no longer
appropriate for AEGB to award points for them. Rather, this technology should become a basic
requirement for participation.
1A. LEDs or lamp technologies of equal energy efficiency should be used throughout the home. The
minimum efficiency should be based on requirements for Energy Star lighting products.
1B. These lamps must attain or exceed California voluntary standards for LEDs, which in that state
are required for products to be eligible for utility rebates. California standards include Energy Star
requirements for such things as energy efficiency, longevity, and testing, as well as color quality
standards that are not often met by more common LED products.
2. Hot Water Heat Pumps
Hot Water Heat Pumps for use in all-electric buildings have evolved enough that AEGB should
update its standards to account for gains in efficiency and adaptability.
2A. Requirements for Energy Factor should be raised from 2.0 to 2.5 to achieve points.
2B. Split system heat pump water heaters should be given more points than unitary systems to
encourage this new technology.
3. Window Material Toxicity and Efficiency
Windows are the weakest link for energy loss in the building shell. Over the years, building codes
have increased energy efficiency requirements, but this has led to adopting vinyl window frames as
the default standard for lower cost buildings. They are more energy efficient, and they are as low in
cost, as aluminum frames, the former default standard. However, vinyl is an inherently toxic
material, and its use should be discouraged.
New window innovations that boost efficiency irrespective of the frame material are coming to
market, and AEGB should award points to support these new products.
3A. Window manufacturers should be sent letters stating that AEGB will change its requirements
and preferences, as well as building codes when appropriate, to non-vinyl window frames that meet
current Energy Code if they can be sold at no more than a 10% premium compared to windows with
vinyl frames.
Austin Energy retrofit rebates for energy-efficient glass should cease awarding money if the glass is
installed in vinyl frames.
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3B. Windows with triple-pane glass and Vacuum Insulated Glass should be awarded extra points.
4. Photovoltaics (PVs)
While onsite PVs are a benefit to customers and the environment, they are not optimized to help the
Austin Energy system. The proposals below will better integrate onsite PVs with the grid.
4A. Onsite energy storage synchronized with Austin’s peak demand should be awarded 1 point for
every KW of peak summer demand deferred at 5 PM. Exceptions will be allowed when the storage
system is used as emergency back-up for power outages.
4B. West-facing PVs, whose peak production is more synchronized with Austin’s peak summer
demand, should be awarded extra points.
4C. PVs using tracking devices should be awarded extra points because of deferred summer peak
demand.
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WATER CONSUMPTION – BASIC REQUIREMENTS AND POINTS
1. Redefine Indoor Plumbing Fixture Efficiencies
AEGB has a history of encouraging efficient plumbing fixtures, but its current standard needs to be
redefined to ensure quality, and points should be awarded for dual-flush toilets.
1A. HET toilets should have a Maximum Performance (MaP) testing rating of at least 350 grams per
flush.
1B. Toilets efficient enough to have a MaP Premium rating of 600 grams per flush should receive
extra points. This may conflict slightly with AEGB points awarded for a unit using 1.0 gallons or
less, as the MaP Premium standard is 1.1 gallons or less.
1C. Dual Flush toilets that consume a maximum of no more than 1.28 gallons at full flush should
also receive extra points.
2. Prohibition of Rock Gardens
Rock gardens are a landscaping technique that surrounds a relatively small number of plants with
rocks and/or gravel instead of turf. One of the goals of this is to eliminate or reduce outdoor
irrigation.
While these may reduce or eliminate water use in landscaping, they increase air conditioning use
through the addition of a heat sink around buildings, and have the potential to increase herbicide use
to control unwanted vegetation that will inevitably creep through the rocks.
2A. Rock gardens that replace natural landscape or supplement turf grass should be prohibited.
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RESILIENCE – POINTS
1. Employing Building Techniques for Wind Resistance
Using structural techniques to inure homes to weather extremes should be considered part of Green
Building. The Austin Green Building program already incorporates wildfire mitigation as part of the
requirements for a 2-Star home. It should also encourage buildings to be resistant to high winds that
sometimes afflict the region. This concern will only become more important as the effects of global
warming become more pronounced.
1A. Extra points should be given for a set of prescribed measures such as metal bracing connecting
wood studs, beams, roof decks, and trusses. These allow the various components of a home to act
together instead of separately to better resist high winds.
1B. AEGB should investigate awarding extra points for buildings that are certified by the Insurance
Institute for Business Home and Safety’s Fortified Home ™ program. The organization’s “Bronze”
level employs onsite inspection to verify construction methods that assure that roofs are installed
correctly to resist wind and storm threats.
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