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WHEN IT COMES TO TOXIC 
CHEMICALS IN OUR BUILDINGS,
THERE IS AN URGENT NEED FOR 
MARKET TRANSFORMATION.



WHAT’S THE BIG DEAL? 



CANCER ALLEY
An 85 mile-long stretch of the Mississippi river lined with oil refineries and petrochemical plants, 
between New Orleans and Baton Rouge. People living in the area are more than 50 times 
as likely to get cancer than the average American.*

* https://www.businessinsider.com/louisiana-cancer-alley-photos-oil-refineries-chemicals-pollution-2019-11 Photo Credit: Giles Clarke/Getty



Photo Credit: Giles Clarke/Gettyhttps://www.businessinsider.com/louisiana-cancer-alley-photos-oil-refineries-chemicals-pollution-2019-11



https://www.businessinsider.com/louisiana-cancer-alley-photos-oil-refineries-chemicals-pollution-2019-11 Photo Credit: Story Center/You Tube



End of Life/Disposal
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POLYVINYL CHLORIDE (PVC) 

• Vinyl siding

• Pipes

• Wiring

• Roofing, flooring, windows

• Global production exceeds 30 million 
tons per year, majority attributed to 
building materials

Health impacts of PVC exposure are felt
most strongly in the production process.
Toxic chemical feedstocks include VCM,
mercury, phthalates, and PFAS.

Disposal releases dioxins and phthalates into
the environment. These substances leach
into soil and water from landfills or into the air
after incineration, and are highly persistent.

PVC risks leaking toxins into the
environment and ambient air during
use. Highest risk occurs when PVC
products catch fire, releasing dioxins
and deadly hydrogen chloride gas.

Respiratory effects including increased 
risk of asthma, bronchial obstruction, 
and prolonged cough

Irritation of nasal passage and eyes

Risk of liver, brain, and lung cancers

Extraction/Manufacturing Occupancy/Use

HEALTH IMPACTS COMMON USES

Phthalate additives may result in 
hormone and reproductive system 
disruption



POLYVINYL CHLORIDE (PVC) 
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According to a Swedish Study published in 
Neurotoxicology: 

Infants or toddlers who lived in 
bedrooms with vinyl floors were 
twice as likely to have autism five 
years later than those with wood or 
linoleum flooring, the report said.
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PFAS 

• Non-stick cookware

• Water repellents 

• Stain/grease resistant coatings 

• Fire fighting foams

• Think: Cookware, food packaging, 
carpeting, furniture, rainwear, etc

• PFAS are highly persistent in the 
environment, meaning they are in our 
water, our food and our bodies. 

HEALTH IMPACTS COMMON USES

Risk of kidney and testicular cancer

Decreased fertility in women 

Lower infant birth rates

Increased cholesterol levels 

Long carbon chain and fluorine bond 
makes PFAS a “forever chemical”

Immunosuppressants and decrease 
how well the body reacts to vaccines.

End of Life/DisposalExtraction/Manufacturing Occupancy/Use

People who work at PFAS production
facilities, or facilities that manufacture
goods made with PFAS, may be
exposed in certain occupational
settings or through contaminated air.

Given the nature of these chemicals, they do
not naturally break down and there is no
known way to destroy them. Hence they are
called ‘forever chemicals’ and bio accumulate
in our bodies and environment.

PFAS can be transmitted to your
building through contact, inhalation,
or ingestion. Certain PFAS can
accumulate and stay in the human
body for long periods of time.



Where are PFAS?
u Essentially: everywhere but watch 

for
u Products marketed as having a non-

stick, water resistant, grease resistant, or 
stain resistant coating or treatment!

u Think: cookware, food packaging, 
carpeting, furniture, rainwear, etc.

u PFAS are highly persistent in the 
environment, meaning they are in 
our water and our food and our 
bodies.



Environmental
Impact

u Highly persistent and mobile 
in the environment

u Production, use, disposal 
leads to contamination of:
u surface and groundwater, 

soils, sediments, wastewater, 
compost, sewage sludge 
(biproduct of sewage 
treatment), wildlife, humans



u Maine DEP had been encouraging farms to 
spread sludge as a form of fertilizer, as a waste 
management strategy

u Multiple Maine farmers are reporting an extremely 
high amount of PFAS in the milk from their cows

u Take away: 0 disposal capacity



• Polycarbonate plastics, 
epoxy resins, adhesives 

• Paints, laminate

• Drink bottles

• Water supply lines 

• Flooring 

• Vinyl siding

Extraction/Manufacturing Occupancy/Use End of Life/Disposal

Individuals involved in 
manufacturing are exposed at 
concentrations up to 3,100 
mg/day.

Exposure common via inhalation of 
dust in ambient air where BPA 
product is present. Studies show that 
over 90% of people have BPA body 
burdens.

BPA containing products are 
recycled, incinerated, or placed in 
landfills, dispersing BPA into air, 
water, and soil.

Health Impacts

Endocrine disruption

Changes in fat metabolism, 
insulin resistance

Impacts to brain, behavior, 
reproductive systems

Especially harmful to fetuses 
and young children

Common Uses

BPA



• Pressed wood products (plywood)

• Glues and adhesives

• Insulation materials

• Resins, preservatives, disinfectants

Occurs naturally in the environment and is 
made synthetically for use in a variety of 
products. Workers exposed to formaldehyde 
experience increased rate of cancer deaths.

Formaldehyde is considered 
hazardous waste; disposal is 
regulated under RCRA.

Individuals inhale formaldehyde present in 
indoor ambient air which has been 
released from formaldehyde containing 
products.

Extraction/Manufacturing Occupancy/Use End of Life/Disposal

Carcinogenic

Respiratory and gastrointestinal 
issues

Irritability, headaches, 
loss of memory and dexterity

Eye irritation

Health Impacts Common Uses

FORMALDEHYDE



WHY THE URGENCY?



BUILT ENVIRONMENT

We spend 90%
of our time indoors 



COGNITIVE FUNCTION

On average, cognitive function scores were:
61 percent higher in green building conditions

101 percent higher in “green +” building conditions

Source: The Harvard T.H. Chan School for Public Health; Center for Health and the Global Environment.

“Green”: 

VOC levels reduced 
to approximately 
50 μg/m3 and 20 cfm 
outdoor air per 
person

Conventional:

Typical volatile organic 
compound levels (506-
666 μg/m3) and 20 cfm 
outdoor air per person

“Green +”: 

VOC levels reduced 
to approximately 
50 μg/m3 and 40 cfm 
outdoor air per 
person



FEDERAL REGULATION

80,000+ chemicals registered in the US

767 monitored through the EPA Toxic Release Inventory

250 subjected to mandatory hazard testing by US EPA

9 are banned 



THEY ARE EVERYWHERE!

Flooring

Paints & 
Coatings

Interior 
Insulation

Roofing

Casework

Furniture

Phthalates

Bisphenol A 
(BPA)

Formaldehyde 
(added)

Halogenated 
flame 

retardants

Polyvinyl 
chloride (PVC)

Windows

Textiles

Ceilings & 
Walls

Lead Plumbing 
Fixtures



WHAT DID SMITH DO?



Utilize the iconic nature of this building to advocate for positive change in the 
marketplace and encourage manufacturers to eliminate “Red List” chemicals.

MATERIAL HEALTH INITIATIVE



TARGETED APPROACH



IDENTIFY PRODUCTS



“Maya Lin Studio and Shepley Bulfinch will 
continually seek ecologically responsible 
products and manufacturers for future work 
and hope to establish long lasting 
partnerships. We encourage your firm to 
consider the positive aspects of establishing 
a relationships with our firms, and the 
environmental benefits of eliminating the 
“Red List” chemicals.”

LETTER OF COMMITMENT



MANUFACTURER OUTREACH





Biweekly calls:
§ Design Development through Construction Documents 

§ TT to share vetting research updates & proposed alternates 

§ Architecture team to provide feedback from a design perspective 
(durability, performance, aesthetics, etc)

§ Confirm healthy material BOD products 

MAYA LIN STUDIO

DESIGN TEAM COORDINATION



HEALTHY MATERIALS BOD



SUMMARY OF SUCCESS
• Educated and advocated to over 100 manufacturers 
• 96 products with healthy materials language incorporated into specs
• 68 products specifically designated as “Healthy Materials Basis of Design”
• Manufacturers are noticing a trend in the demand for healthy materials
• Process & outcomes are influencing other large institutions
• Smith is being seen as a leader by other institutions looking to get involved 



RED LIST FREE AVAILABLE
JUST NEEDED TO ASK

• Carpet: Carpet free of PVC carpet backing, no HFRs and PFCs in fibers
• Paint: Red List Free painting schedule that meet additional LEED requirements
• Insulation: Formaldehyde-free mineral wool insulation



RED LIST FREE POSSIBLE
WITH A FEW TWEAKS

• Ceiling tiles: Innovative plant based acrylic binders to remove formaldehyde
• Cork & Rubber Flooring: Formaldehyde, BPA, and PVC free 



RED LIST FREE NOT POSSIBLE
BUT COMMITTED TO CHANGE

• Laminated Veneer Lumber:  Red List free alternates tested, but non passed 
strength requirements. Manufacturer made commitment. 

• Curtain wall:  Anodized metal instead of powder coating. Transparency meeting and 
expressed interest in better serving healthy materials projects in the future. 



FURNITURE
Targeted chemicals of concern in furniture and furnishings include:

• Formaldehyde, a known human carcinogen, found in furniture, cabinets, 
countertops, and many other products.

• Flame retardant chemicals, which are linked to reproductive, 
neurocognitive, and immune system issues.

• Per- and poly-fluorinated compounds (PFCs or PFAS) make everyday 
products stain, water, and grease resistant, but also don’t break down easily 
in the environment and build up in humans, animals, and the environment.

• Polyvinyl chloride (PVC), or vinyl, can be used as a cover fabric and other 
components of some furniture, in addition to its uses in devices, gloves, 
flooring, and more. It is toxic to manufacture and can contain harmful 
additives.

• Antimicrobials, including triclosan and triclocarban, that, when present in 
furnishings, promise to reduce infection risk but may actually create a false 
sense of confidence and also expose health care workers to toxic chemicals.



DisclosureCommitmentR&DAdvocate Education

LEAD BY EXAMPLE



DURING CONSTRUCTION 
• Submittal Review, to ensure healthy 

materials products specified during 
design were selected in construction.

• Substitution Research, if something 
came up that did not meet healthy 
materials requirements.

• Transparency Requested, through 
Healthy Materials coversheets – beyond 
initial 68 products identified for 
“unspecified” products  

• If cost implications arose, Smith 
requested information about health 
implications to make informed 
decisions. 
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SERVE AS INSPIRATION 



WHAT DID WE USE TO
VET MATERIALS?
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International Living Future Institute (ILFI)
THE RED LIST 

“The Red List contains the worst-in-class materials prevalent in the building industry.”

The commonly-used chemicals on the Red List are:

• Polluting the environment

• Bio-accumulating up the food chain until they 
reach toxic concentrations

• Harming construction and factory workers 

Raw materials 
extraction

Manufacturing

ConstructionOccupancy

End-of-life
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International Living Future Institute (ILFI)
THE RED LIST 



WHAT WOULD WE DO
DIFFERENTLY ON
FUTURE PROJECTS?



FUTURE CONSIDERATIONS

• Unified market ask with other institutions like Harvard, etc, 
• Take a class-based approach to avoid regrettable substitutions
• Require HPDs, instead of affidavits – open source data
• “Healthy” versus “Healthier”
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CLASS-BASED APPROACH
SIX CLASSES

• Groups chemicals of concern into “Six Classes”.

• Prevents a cycle of “regrettable substitutions,” whereby a phased out harmful chemical is replaced with 
a closely related chemical which may cause similar harm. (i.e. BPA)

SixClasses.org
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