
Transformation Targets:
Healthy Building Network’s Transformation Targets are the top 
priority product and chemical combinations we recommend 
eliminating in the built environment. We identify and prioritize 
Transformation Targets based on the severity of the hazard, 
volume of hazardous chemicals, potential for exposure 
throughout the product life cycle, and clear pathways to avoid 
those hazards.

You can use Transformation Targets to identify the best 
solutions for material health challenges, including: avoidance, 
substitution, or green chemistry. The best way to eliminate 
Transformation Targets is to use a different product type, 
including those that are yellow and green on HBN’s product product 
guidanceguidance. See the  white paperwhite paper  for more details.
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The icons presented in the following table represent the hazards associated with the target 
chemical, a degradation product, analogous chemical, or process chemicals used to manufacture 
the target chemical as described in the endnotes.

Use this guide to track Transformation Target chemicals and associated hazards.

Carcinogenicity  
or mutagenicity 

Meets GreenScreen Benchmark-1 criteria for a persistent 
bioaccumulative and toxic substance (PBT) including very 
persistent toxicants (vPT), very bioaccumulative toxicants 
(vBT) and very persistent, very bioaccumulative substances 
(vPvB)

Reproductive toxicity,  
developmental toxicity,  
or endocrine activity. 

Ozone depletion or 
global warming 
potential

Respiratory sensitizer or 
priority asthmagens

KEY: 

https://healthybuilding.net/products
https://healthybuilding.net/products
https://healthybuilding.net/uploads/files/GiK5_HBN%27s%20Transformation%20Targets.pdf


HBN Transformation Targets

HFRs5

HFC/HFO blowing agents7

Formaldehyde-based binders6

HAZARDSTARGET CHEMICALCATEGORY
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PFAS1

PFAS1

BPA related  compounds2 

PVC and related polymers3

Isocyanates in wet-applied products4

Isocyanates in wet-applied products4

FLOORING

INSULATION

2

PIPES

PVC and related polymers3

PAINTS APEs8

Urea formaldehyde-based binders6

DOORS, CABINETRY,   
& MILLWORK



VariousAntimicrobials making public health claims9
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Formaldehyde-based binders6

PFAS1

Antimicrobials making public health claims9

COUNTERTOPS

ROOFING 
 & WATER-PROOFING Orthophthalates10

Isocyanates in wet-applied products4

3

Various

HAZARDSTARGET CHEMICALCATEGORY

SEALANTS 
& ADHESIVES

PAHs in coal tar driveway and parking lot sealants12

Halogenated solvents13

Orthophthalates10

Isocyanates in wet-applied products4

Cyclosiloxanes11

VARIOUS PRODUCT 
CATEGORIES

Organotin compounds14

Arsenic & arsenic compounds15

Toxic heavy metals in recycled content16

Pigments containing or manufactured with chlorine17

PFAS1



1. Per and polyfluorinated alkyl substances(PFAS)/ Perfluorinated 
Compounds (PFCs), are highly persistent chemicals. They can meet 
GreenScreen Benchmark-1 criteria for a persistent bioaccumulative 
and toxic substance (PBT) (which includes very persistent toxicants 
(vPT), very bioaccumulative toxicants (vBT) and very persistent, very 
bioaccumulative substances (vPvB)). For example, perfluorooctane 
sulphonate (PFOS) and its salts are considered PBTs per OSPAR. For 
a more specific example, perfluorohexanoic acid, CAS# 307-24-4, 
is very persistent and toxic (vPT) per a GreenScreen Assessment 
completed by ToxServices, LLC. The U.S. EPA requires facilities to 
report annual emissions and management of over 180 PFAS under 
its Toxics Release Inventory (TRI), which focuses on chemicals 
that cause chronic or acute human health effects, and/or signifi-
cant adverse environmental effects. PFAS/PFCs as a class should 
be considered a concern unless a full assessment demonstrates 
a GreenScreen Benchmark 2 or higher. PFAS are used in many 
different types of products. They are commonly found in oil-repel-
ling sealers used on concrete, ceramic tile, stone, and cementitious 
grout. PFAS can also be present in broadloom carpet and carpet tile, 
and they can be a regrettable substitute for alkylphenol ethoxylate 
surfactants in paints. 

2. Bisphenol A (BPA)-based chemicals and polymers contain and can 
release BPA. BPA, CAS# 80-05-7, is on the EU Substances of Very 
High Concern (SVHC) list due to endocrine disrupting properties. 
BPA related compounds are found in epoxy flooring adhesives and 
fluid-applied flooring. 

3. Polyvinyl chloride (PVC) and related polymers, are high volume 
materials that require chemicals of concern in the manufacturing 
process. All chlorine and vinyl chloride monomer production uses 
mercury, asbestos and/or PFAS. Mercury is a developmental toxi-
cant per Prop 65. Asbestos is a carcinogen per Prop 65. PFAS/PFCs 
are persistent chemicals. PVC is found in vinyl sheet flooring, vinyl 
composite tile, multilayer resilient flooring (WPC), luxury vinyl tile, 
PVC and CPVC pipes, and PVC roofing membranes.

4. Isocyanates are considered respiratory sensitizers by Collabora-
tive on Health and the Environment. Some of the most common 
isocyanates used in building products are identified as Hazardous 
Air Pollutants (HAPs) by the U.S. EPA. HDI, CAS# 822-06-0, found in 
biobased fluid-applied flooring ,  also carries the hazard statement 
H334 - May cause allergy or asthma symptoms or breathing diffi-
culties if inhaled by EU – GHS. Isocyanates in wet-applied products 
react when the products are applied to form polyurethanes, and 
are commonly found in both two-part products like spray foam 
insulation and spray foam roofing, and one part products like single 
component spray foam sealants and polyurethane sealants. They 
are also commonly used in fluid applied flooring.

5. Halogenated flame retardants (HFRs) can be PBTs and/or carcino-
gens. For example, Tris-(1,3-dichloro-2-propyl)phosphate (TDCPP), 
CAS# 13674-87-8, is listed as a carcinogen by California’s Propo-
sition 65. Hexabromocyclododecane (HBCD), CAS#s 25637-99-4 
and 3194-55-6, is listed as a PBT by the EPA. While these particular 
flame retardants are being phased out of insulation products they 
are being replaced with other HFRs whose toxicity data is not as well 
understood. For instance, Tri-(2-chloroisopropyl)phosphate (TCPP), 
CAS# 13674-84-5, is a phosphate ester flame retardant, a type of 
halogenated flame retardant that still lacks toxicity data on cancer. 
The San Antonio Statement, signed by over 150 scientists from 
over 22 countries, addresses this pattern of regrettable substitu-

tion of one HFR for another. HFRs as a class should be considered 
a concern unless a full assessment demonstrates a GreenScreen 
Benchmark 2 or higher. HFRs are present in expanded polystyrene, 
extruded polystyrene, polyisocyanurate and spray foam insulation. 

6. Formaldehyde-based binders (e.g. urea-formaldehyde, phenol-form-
aldehyde and melamine-formaldehyde) can release formaldehyde 
during product use. Formaldehyde, CAS# 50-00-0, is listed as a 
carcinogen by numerous agencies including IARC. Urea phenol 
formaldehyde, CAS# 25104-55-6, based binders are found in min-
eral wool batt and board insulation, fiberglass board insulation, and 
fiberglass pipe insulation. Urea-Formaldehyde, CAS# 9011-05-6, 
based binders are found in doors and high pressure laminate (used 
for laminate countertops). Phenol formaldehyde, CAS# 9003-35-4, 
based binders are used in cabinetry.

7. Many Hydroflurocarbons (HFCs) are considered to have a high global 
warming potential (GWP) by the EPA, such as HFC 245FA CAS# 
460-73-1 and HFC 134A CAS# 811-97-2, which have GWP≥1000. 
HFCs are present in spray foam insulation and XPS insulation. 
According to a report by the World Climate Research Programme, 
newer, alternative blowing agents, Hydrofluroolefins (HFOs), used in 
some foam insulation products are produced using carbon tetra-
chloride, CAS# 56-23-5, a carcinogen per Prop 65  that is also a 
potent ozone depleter (ODP) with a high GWP per the EPA.  

8. Alkylphenol ethoxylates (APEs) include nonylphenol ethoxylates and 
octylphenol ethoxylates. Nonylphenol ethoxylates are on the EU 
Candidate List of Substances of Very High Concern due to endo-
crine disrupting properties. Several nonylphenol ethoxylates and 
octylphenol ethoxylates are on the ChemSec SIN List for endocrine 
disruption and on The Endocrine Disruption Exchange for potential 
endocrine disruption. APEs can be found in wall and ceiling paint.

9. Antimicrobials used in products for the purpose of making a public 
health claim should be avoided. A wide range of products, including 
building products, rely on them as preservatives in order to protect 
the products themselves from mold, mildew or spoilage. These 
uses are not the focus of this transformation target. The focus is on  
products that contain antimicrobials in order to make or imply public 
health claims, such as “made with antimicrobials for a safer home” 
or “antimicrobial countertop surfaces-how to protect your home or 
business from COVID-19”. There remains no evidence that antimi-
crobial additives protect human health, and credible organizations 
such as the Center for Disease Control and Prevention and Food and 
Drug Administration dissuade even hospitals from using products 
impregnated with antimicrobials. Products containing antimicrobi-
als in order to make public health claims or public health benefits 
include, but are not limited to, countertops, floors, and paints.

10. Orthophthalates can be developmental toxicants per the US Na-
tional Toxicology Program. Orthophthalates can be found in hybrid 
or silyl-terminated polyether (STPE) and polyurethane sealants. 
Orthophthalates can also be found in some acrylic and siliconized 
latex sealants. They are present in very large amounts in PVC 
roofing membranes, and are commonly used in water-based roofing 
adhesives used with these and other fully adhered single-ply roofing 
membranes.

11. Cyclosiloxanes, Octamethylcyclotetrasiloxane (D4), CAS# 556-67-2,  
Decamethylcyclopentasiloxane (D5), CAS# 541-02-6, and Dodeca-
methylcyclohexasiloxane (D6), CAS# 540-97-6, are all considered 
PBTs by multiple sources including the EU SVHC Candidate List. 

Endnotes

These endnotes provide examples and sources for hazard information and products in which target chemicals are commonly 
found within the target category. This is not an exhaustive list but is meant to provide more information on how the targets were 
chosen. Target chemicals may have additional hazards not listed here and may be found in other types of products within the target 
categories and outside of the target categories. 
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https://pharosproject.net/chemicals/2072164
https://pharosproject.net/chemicals/2072164
https://pharosproject.net/chemicals/2072069
https://pharosproject.net/chemicals/2072069
https://www.ospar.org/work-areas/hasec/hazardous-substances/priority-action
https://www.pharosproject.net/uploads/files/gs/e8556c6564ffa910d0da4a35c065216fab6bf863.pdf
https://www.epa.gov/toxics-release-inventory-tri-program/addition-certain-pfas-tri-national-defense-authorization-act
https://www.pharosproject.net/material/show/2086031
https://pharosproject.net/common-products/2204971
https://pharosproject.net/common-products/2204971
https://www.pharosproject.net/material/show/2086257
https://www.pharosproject.net/material/show/2079042
https://pharosproject.net/chemicals/2180546
https://echa.europa.eu/candidate-list-table
https://www.pharosproject.net/material/show/2079032
https://www.pharosproject.net/material/show/2079133
https://pharosproject.net/chemicals/2072200
https://healthybuilding.net/reports/18-chlorine-building-materials-project
https://oehha.ca.gov/proposition-65/proposition-65-list
https://oehha.ca.gov/proposition-65/proposition-65-list
https://oehha.ca.gov/proposition-65/proposition-65-list
https://www.pharosproject.net/material/show/2078888
https://www.pharosproject.net/material/show/2079036
https://www.pharosproject.net/material/show/2079036
https://pharosproject.net/common-products/2203433
https://www.pharosproject.net/material/show/2077801
https://pharosproject.net/common-products/2209566
https://pharosproject.net/common-products/2079119
https://commons.healthymaterials.net/chemicals/2072237
https://www.healthandenvironment.org/our-work/toxicant-and-disease-database/
https://www.epa.gov/haps/initial-list-hazardous-air-pollutants-modifications
https://www.epa.gov/haps/initial-list-hazardous-air-pollutants-modifications
https://pharosproject.net/common-products/2253390
https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-/discli/details/130293
https://echa.europa.eu/information-on-chemicals/cl-inventory-database/-/discli/details/130293
https://www.pharosproject.net/material/show/2079008
https://www.pharosproject.net/material/show/2079008
https://pharosproject.net/common-products/2217357
https://www.pharosproject.net/material/show/2086088
https://www.pharosproject.net/material/show/2086088
https://www.pharosproject.net/material/show/2086292
https://pharosproject.net/common-products/2079133http://
https://pharosproject.net/chemicals/2072163
https://oehha.ca.gov/proposition-65/proposition-65-list
https://www.epa.gov/toxics-release-inventory-tri-program/persistent-bioaccumulative-toxic-pbt-chemicals-covered-tri
https://pharosproject.net/chemicals/2004842
https://ehp.niehs.nih.gov/doi/10.1289/ehp.1003088
https://www.pharosproject.net/material/show/2079007
https://www.pharosproject.net/material/show/2078867
https://www.pharosproject.net/material/show/2085579
https://www.pharosproject.net/material/show/2079008
https://pharosproject.net/chemicals/2072165
https://www.fs.usda.gov/treesearch/pubs/44004
https://www.fs.usda.gov/treesearch/pubs/44004
https://monographs.iarc.fr/agents-classified-by-the-iarc/
https://www.pharosproject.net/material/show/2085502
https://www.pharosproject.net/material/show/2086296
https://pharosproject.net/common-products/2202808
https://www.pharosproject.net/material/show/2086247
https://www.pharosproject.net/material/show/2086368
https://www.pharosproject.net/material/show/2078891
https://www.pharosproject.net/material/show/2080120
https://pharosproject.net/chemicals/2090552
https://sor.epa.gov/sor_internet/registry/substreg/searchandretrieve/searchbylist/search.do?search=&searchCriteria.substanceList=265&searchCriteria.substanceType=-1
https://sor.epa.gov/sor_internet/registry/substreg/searchandretrieve/searchbylist/search.do?search=&searchCriteria.substanceList=265&searchCriteria.substanceType=-1
https://www.pharosproject.net/material/show/2079008
https://www.pharosproject.net/material/show/2078867
http://dx.doi.org/10.3929/ethz-a-010690647
https://www.wcrp-climate.org/WCRP-publications/2016/SPARC_Report7_2016.pdf
https://oehha.ca.gov/proposition-65/proposition-65-list
https://www.epa.gov/ozone-layer-protection/ozone-depleting-substances
https://web.archive.org/web/20151211073055/http://www3.epa.gov/ozone/geninfo/gwps.html
https://pharosproject.net/chemicals/2089943
https://pharosproject.net/chemicals/2072220
https://echa.europa.eu/candidate-list-table
https://echa.europa.eu/candidate-list-table
https://pharosproject.net/chemicals/2072201
https://sinlist.chemsec.org/
https://sinlist.chemsec.org/
https://endocrinedisruption.org/
https://www.pharosproject.net/material/show/2078951
https://www.pharosproject.net/material/show/2078894
https://pharosproject.net/chemicals/2085525
https://www.epa.gov/safepestcontrol/consumer-products-treated-pesticides
https://www.epa.gov/safepestcontrol/consumer-products-treated-pesticides
https://www.cdc.gov/infectioncontrol/pdf/guidelines/environmental-guidelines-P.pdf
https://pharosproject.net/chemicals/2072101
https://ntp.niehs.nih.gov/ntp/ohat/phthalates/didp/didp_monograph_final.pdf
https://www.pharosproject.net/material/show/2086299
https://www.pharosproject.net/material/show/2086299
https://www.pharosproject.net/material/show/2086292
https://pharosproject.net/common-products/2079119
https://pharosproject.net/common-products/2079119
https://pharosproject.net/common-products/2217347
https://pharosproject.net/common-products/2217347
https://www.pharosproject.net/material/show/2007512
https://www.pharosproject.net/material/show/2007512
https://www.pharosproject.net/material/show/2007511
https://www.pharosproject.net/material/show/2007511
https://www.pharosproject.net/material/show/2007532
https://www.pharosproject.net/material/show/2007532
https://echa.europa.eu/web/guest/candidate-list-table


Cyclosiloxanes can be found in silicone sealants.

12. Polycyclic aromatic hydrocarbons (PAHs) are carcinogens per MAK. 
PAHs can be found in coal tar sealants. 

13. Halogenated solvents may be found as regrettable substitutes 
for other volatile organic compounds (VOCs). Low-VOC adhe-
sives, sealants, and coatings are formulated to reduce the amount 
of chemicals these products contain that contribute to smog 
formation. Para-chlorobenzo trifluoride (PCBTF), CAS# 98-56-6, 
meets the EU’s definition of VOC, but it is exempt from both U.S. 
EPA and California (SCAQMD) VOC content reporting requirements 
since it contributes little to smog formation. Even though PCBTF is 
considered a Prop 65 carcinogen in California it is commonly found 
in low-VOC solvent-based roofing adhesive formulations marketed 
there, and it is integrated into low VOC calculations for paints and 
coatings. PCBTF also meets the Organisation for Economic Co-op-
eration and Development (OECD) definition of PFAS.

14. Organotin compounds can be reproductive and developmental 
toxicants. For example, dibutyltin dilaurate, CAS# 77-58-7, is a 
reproductive toxicant per the EU Annex VI harmonized classifica-
tion. It is on the ChemSec SIN List for being known or suspected to 
cause cancer, genetic defects or to damage fertility or the unborn 
child. Organotins are used as catalysts in the manufacture of poly-
urethane systems including polyurethane spray foam insulation, 
sealants, and adhesives. They are also used in some silicone and 
hybrid or STPE sealants and in PVC products including PVC pipes, 
CPVC pipes, and solvent cements.

15. Arsenic and arsenic compounds are known human carcinogens per 
EPA. Arsenic based antimicrobials are used in building products. For 
example, 10,10’-bis(phenoxyarsinyl)oxide, CAS# 58-36-6 is an an-
timicrobial that can be found in mildew-resistant silicone sealants. 
Chromated copper arsenate (CCA) treated wood was voluntarily 
phased out for most residential uses, however, it is still available for 
use in commercial and industrial applications.

16. Toxic heavy metals are defined, for the purposes of this target list, 
as compounds containing arsenic, cadmium, hexavalent chromium, 
lead or mercury. These compounds all have multiple hazards asso-
ciated with them. For example, arsenic based compounds, cadmium 
based compounds, and hexavalent chromium based compounds 
are known human carcinogens per multiple sources including EPA. 
Lead compounds are developmental and reproductive toxicants per 
EPA and lead and mercury compounds are PBTs per EPA. Fly ash, 
found as recycled content in carpets, can contain arsenic, mercury, 
cadmium and lead. Recycled glass can contain lead and mercury. 
Recycled PVC has been shown to contain lead and cadmium. Recy-
cled tires used in flooring may contain lead and other heavy metals.

17. Pigments containing or manufactured with chlorine are a concern 
because they may contain residual levels of polychlorinated biphe-
nyls (PCBs). PCBs are considered PBTs by the U.S. EPA and have 
numerous health hazards associated with them. While production 
of PCBs is banned under the Toxic Substances Control Act (TSCA), 
inadvertent PCBs (iPCBs) are allowed in pigments. The levels 
of PCBs in pigments, such as those found in paint colorants, are 
generally low but they should still be avoided even at low concen-
trations because they are persistent and bioaccumulative. The 
presence of chlorine in a pigment or its production process does 
not definitively indicate that PCBs are present, but it can indicate 
which pigments are more likely to contain them.
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https://pharosproject.net/common-products/2222904
https://pharosproject.net/chemicals/2072006
https://onlinelibrary.wiley.com/doi/pdf/10.1002/9783527818402
https://www.usgs.gov/mission-areas/water-resources/science/coal-tar-based-pavement-sealcoat-pahs-and-environmental
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32004L0042
https://www.epa.gov/ground-level-ozone-pollution/complete-list-voc-exemption-rules
https://www.epa.gov/ground-level-ozone-pollution/complete-list-voc-exemption-rules
http://www.aqmd.gov/docs/default-source/rule-book/reg-i/rule-102-definition-of-terms.pdf
https://pharosproject.net/common-products/2217302
http://www.aqmd.gov/home/rules-compliance/compliance/vocs/calculations
http://www.aqmd.gov/home/rules-compliance/compliance/vocs/calculations
https://one.oecd.org/document/ENV/CBC/MONO(2021)25/En/pdf
https://one.oecd.org/document/ENV/CBC/MONO(2021)25/En/pdf
https://one.oecd.org/document/ENV/CBC/MONO(2021)25/En/pdf
https://pharosproject.net/chemicals/2072028
https://echa.europa.eu/registration-dossier/-/registered-dossier/14904/7/9/1
https://echa.europa.eu/information-on-chemicals/annex-vi-to-clp
https://www.pharosproject.net/material/show/2079008
https://www.pharosproject.net/material/show/2086292
https://www.pharosproject.net/material/show/2079035
https://www.pharosproject.net/material/show/2078896
https://www.pharosproject.net/material/show/2086299
https://healthybuilding.net/reports/7-healthy-environments-whats-new-and-whats-not-with-pvc
https://pharosproject.net/common-products/2209566
https://pharosproject.net/common-products/2209449
https://pharosproject.net/common-products/2252974
https://pharosproject.net/chemicals/2072008
https://www.epa.gov/sites/production/files/2015-01/documents/tsca_work_plan_chemicals_2014_update-final.pdf
https://pharosproject.net/common-products/2222922
https://www.epa.gov/ingredients-used-pesticide-products/chromated-arsenicals-cca
https://www.epa.gov/ingredients-used-pesticide-products/chromated-arsenicals-cca
https://commons.healthymaterials.net/chemicals/2072008
https://commons.healthymaterials.net/chemicals/2072047
https://commons.healthymaterials.net/chemicals/2072012http://
https://commons.healthymaterials.net/chemicals/2072033
https://commons.healthymaterials.net/chemicals/2072054
https://www.epa.gov/sites/production/files/2015-01/documents/tsca_work_plan_chemicals_2014_update-final.pdf
https://www.epa.gov/sites/production/files/2015-01/documents/tsca_work_plan_chemicals_2014_update-final.pdf
https://www.epa.gov/toxics-release-inventory-tri-program/persistent-bioaccumulative-toxic-pbt-chemicals-covered-tri
https://healthybuilding.net/reports/1-eliminating-toxics-in-carpet-lessons-for-the-future-of-recycling
https://healthybuilding.net/reports/10-post-consumer-cullet-in-california
https://healthybuilding.net/reports/11-post-consumer-polyvinyl-chloride-in-building-products
https://pharosproject.net/common-products/2204780
https://pharosproject.net/common-products/2204780
https://healthybuilding.net/reports/15-avoiding-contaminants-in-tire-derived-flooring
https://www.chemforward.org/ipcb-pigment-resource-tool
https://www.epa.gov/toxics-release-inventory-tri-program/persistent-bioaccumulative-toxic-pbt-chemicals-covered-tri
https://www.epa.gov/pcbs/learn-about-polychlorinated-biphenyls-pcbs#healtheffects
https://www.epa.gov/pcbs/learn-about-polychlorinated-biphenyls-pcbs#healtheffects
https://www.epa.gov/pcbs/inadvertent-pcbs#iPCBs
https://pharosproject.net/common-products/2214280

