EPA Document #EPA-740-R24-017

December 2025
(e United States Office of Chemical Safety and
\’ Environmental Protection Agency Pollution Prevention

Revised Draft Unreasonable Risk Determination of the Risk
Evaluation for Formaldehyde

CASRN 50-00-0

O
H H

This draft redline reflects the implementation of the Updated Draft Risk
Calculation Memorandum within this document of the Revised Draft Risk
Evaluation for Formaldehyde. See the associated Updated Draft Risk Calculation
Memorandum and December 2025 Federal Register Notice for more detail.

December 2025



TABLE OF CONTENTS

1  RISK EVALUATION SCOPE ......oooi ittt bbbttt 3

2 UNREASONABLE RISK DETERMINATION .....coiiiiite e 4

2.1 HUMAN HEAITN ...ttt bbb 8

2.1.1  Populations and Exposures EPA Assessed for Human Health..............cccocovviiiiiiiiinienns 9

2.1.2  Summary of Unreasonable Risks to Human Health.............ccoooiiiiiiiiiiie s 10

2.1.3 Basis for Unreasonable Risk to Human Health ... 10

B B V0] ¢ =] £ TSP R PRSPPI 11

B B T O {1 41T £ ST TP T U PTOUR PR 13

2.1.6  General POPUILION .......cviiiiiie et bbbt st sneene s 14

N = 0|V [ (0] 01101 o PSSRSO 19

2.2.1 Populations and Exposures EPA Assessed for the Environment ..o, 19

22,2 Summary of Environmental EffeCtS ..o 19

2.2.3 Basis for Unreasonable Risk of Injury to the ENVIronment...........coccoovvviininienene s 20

2.3 Additional Information Regarding the Basis for the Unreasonable RisK...........cccccconininnnnnn. 20
LIST OF TABLES

Table 2-1. Supporting Basis for the Unreasonable Risk Determination for Human Health (Occupational

CONAITIONS OF USE) ...ttt e ettt sraenreenee e 21

Table 2-2. Supporting Basis for the | Unreasonable Risk Determination for Human Health (Consumer

CONAItIONS OF USE) ...ttt e et reesreenneenne e 36

LIST OF FIGURES

Figure 1-1 Risk Evaluation Document SUMMArY Map.......ccccooeiieiiiiieieeie e 3

Page 2 of 38



1 RISK EVALUATION SCOPE

The TSCA risk evaluation of formaldehyde comprises a series of assessments spread across several
documents. A basic diagram showing the layout and relationships of these assessments is provided
below in Revised Figure 1-1. In some cases, these assessments were completed jointly under TSCA and
the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). These assessments are shown in dark
gray. Additionally, EPA specifically recommends reviewing the Conditions of Use of Formaldehyde
technical support document in order to provide additional clarity and context for those conditions of use
(COUs) which significantly contribute to the unreasonable risk of formaldehyde. The Revised Draft
Risk Evaluation for Formaldehyde Under the Toxic Substances Control Act (TSCA) includes a Federal
Regqister Notice, an updated draft risk calculation memorandum, supporting materials such as risk
calculators for workers, consumers, and the general population, as well as this revised draft
unreasonable risk determination.
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2 UNREASONABLE RISK DETERMINATION

TSCA section 6(b)(4) requires EPA to conduct a risk evaluation to determine whether a chemical
substance presents an unreasonable risk of injury to health or the environment, without consideration of
costs or other non-risk factors, including an unreasonable risk to a potentially exposed or susceptible
subpopulation (PESS) identified by EPA as relevant to this risk evaluation, under the conditions of use
(COUs; also called TSCA COUs).

EPA has determined that formaldehyde presents an unreasonable risk of injury to human health under
the COUs because of acute inhalation and dermal exposures.-ERPA-alse-identified-cancerand-other
chronicrisk-due-tolong-term-inhalation-ef-formaldehyde Also, if there is repeated or sustained long-
term exposures to formaldehyde above the revised Point of Departure (POD), there is the potential for
chronic effects including cancer. EPA did not identify risk of injury to the environment that would
contribute to the unreasonable risk determination for formaldehyde. This unreasonable risk
determination is based on the information in the Human Health Risk Assessment for Formaldehyde, the
Environmental Risk Assessment for Formaldehyde, appendices on those documents, and-technical
support documents of the modules that comprise this risk evaluation in accordance with TSCA section
6(b) and the Revised Draft Human Health Risk Assessment for Formaldehyde. This unreasonable risk
determination and the underlying evaluation is also based on TSCA’s best available science (TSCA
section 26(h)), weight of scientific evidence standards (TSCA section 26(i)), and relevant implementing
regulations in 40 CFR part 702 including the amendments to the procedures for chemical risk evaluation
(89 FR 37028; May 3, 2024).

EPA will initiate risk management for formaldehyde by applying one or more of the requirements under
TSCA section 6(a) to the extent necessary so that formaldehyde no longer presents an unreasonable risk.
The risk management requirements will likely focus on those COUs that significantly contribute to the
unreasonable risk. However, under TSCA section 6(a), EPA is not limited to regulating the specific
COUs found to significantly contribute to unreasonable risk and may select from among a suite of risk
management options related to manufacture, processing, distribution in commerce, commercial use, and
disposal to address the unreasonable risk. For instance, EPA may regulate upstream COUSs (e.g.,
processing, distribution in commerce) to address downstream COUSs that significantly contribute to
unreasonable risk (e.g., consumer use)—even if the upstream COUs are not significant contributors to
the unreasonable risk. The Agency would also consider whether such risk may be prevented or reduced
to a sufficient extent by action taken under another Federal law, such that referral to another agency
under TSCA section 9(a) or use of another EPA-administered authority to protect against such risk
pursuant to TSCA section 9(b) may be appropriate.

TSCA COUs represent a subset of exposures to formaldehyde. Formaldehyde is found nearly
everywhere. Living things—plants, animals, and people—produce and release formaldehyde just
through natural Hfe-(biogenic} processes. It is also formed when other chemicals breakdown in the
environment, and is released into the air when things burn, such as when automobiles emit exhaust,
when furnaces and stoves operate, and through forest fires. Formaldehyde sources in this risk evaluation
involve the manufacturing, processing, distribution in commerce, use, and disposal of formaldehyde and
formaldehyde-containing products and articles that are subject to TSCA. The highest releases of
formaldehyde frem-articles-eceurwhen-articles-are-newoccurs from new articles and products. In
addition, other articles and products containing formaldehyde may not be subject to TSCA (i.e.,
comprise non-TSCA COUs), including pesticides, food additives, drugs, cosmetics, and that-may be on
the market which —Fhis-results in a complex exposure profile for formaldehyde.
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Overall, the unreasonable risk presented by formaldehyde is based on the significant contribution from
58 out of 63 COUs (50 out of 51 occupational COUs and 8 out of 12 consumer COUs). Specifically,
EPA has determined that the unreasonable risk presented by formaldehyde is due to:
e Non-cancer effects in workers from acute dermal (skin sensitization) exposure, meaning that skin
contact can result in an allergic response, for 48 out of 51 occupational COUs.
e Non-cancer effects in workers, including ONUSs, from acute inhalation (sensory irritation)
exposure, meaning that formaldehyde in air can result in irritation of eyes and upper airways, for
446 out of 51 occupational COUs.
e Cancer effects in workers, including ONUSs, from long-term inhalation exposure for 443 out of
51 occupational COUs.
e Non-cancer effects in consumers from acute dermal (skin sensitization) exposure for 6 out of 12
consumer COUs.
e Non-cancer effects in consumers, including bystanders, from acute inhalation (sensory irritation)
exposure for 8 out of 12 consumer COUs.

The COUs evaluated for formaldehyde are listed in Error! Reference source not found. and Table 2-2.
The Conditions of Use of the Risk Evaluation for Formaldehyde technical support document provides
additional context regarding the COUs evaluated. The following COUs are determined to significantly
contribute to the unreasonable risk:

e Manufacturing (domestic manufacture);
e Manufacturing (import);
e Processing — as a reactant in:

o adhesives and sealant chemicals in plastic and resin manufacturing; wood product
manufacturing; paint and coating manufacturing; and basic organic chemical
manufacturing;

o an intermediate in pesticide, fertilizer, and other agricultural chemical manufacturing;
petrochemical manufacturing; soap, cleaning compound, and toilet preparation
manufacturing; basic organic chemical manufacturing; plastic materials and resin
manufacturing; adhesive manufacturing; chemical product and preparation
manufacturing; paper manufacturing; paint and coating manufacturing; plastic products
manufacturing; synthetic rubber manufacturing; wood product manufacturing;
construction; and agriculture, forestry, fishing, and hunting;

o a functional fluid in oil and gas drilling, extraction, and support activities;

o processing aids specific to petroleum production in all other basic chemical
manufacturing;

o bleaching agent in wood product manufacturing;

o agricultural chemicals in agriculture, forestry, fishing, and hunting;

e Processing — incorporation into an article, in:

o finishing agents in textiles, apparel, and leather manufacturing;

o paint additives and coating additives not described by other categories in transportation
equipment manufacturing (including aerospace);

o additive in rubber product manufacturing;

o adhesives and sealant chemicals in wood product manufacturing; plastic material and
resin manufacturing (including structural and fireworthy aerospace interiors);
construction (including roofing materials); and paper manufacturing;

e Processing — incorporation into a formulation, mixture, or reaction product, in:
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o petrochemical manufacturing; petroleum, lubricating oil and grease manufacturing; fuel
and fuel additives; lubricant and lubricant additives; petroleum and coal products
manufacturing; and basic organic chemical manufacturing;

o asphalt, paving, roofing, and coating materials manufacturing;

o solvents (which become part of a product formulation or mixture) in paint and coating
manufacturing;

o processing aids, specific to petroleum production oil and gas drilling, extraction, and
support activities; chemical product and preparation manufacturing; and basic inorganic
chemical manufacturing;

o paint additives and coating additives not described by other categories in paint and
coating manufacturing and plastic material and resin manufacturing;

o an intermediate in basic chemical manufacturing; chemical product and preparation

manufacturing; plastic material and resin manufacturing; oil and gas drilling, extraction,

and support activities; and wholesale and retail trade;

solid separation agents in miscellaneous manufacturing;

agricultural chemicals (nonpesticidal) in agriculture, forestry, fishing, and hunting;

pesticide, fertilizer, and agricultural chemical manufacturing;

surface active agents in plastic material and resin manufacturing;

ion exchange agents in adhesive manufacturing and paint and coating manufacturing;

lubricant and lubricant additive in adhesive manufacturing;

plating agents and surface treating agents in chemical product and preparation

manufacturing;

soap, cleaning compound, and toilet preparation manufacturing;

laboratory chemicals;

adhesive and sealant chemical in adhesive manufacturing;

o bleaching agents in textile, apparel, and leather manufacturing;

Processing — -repackaging - sales to distributors for laboratory chemicals;

Processing — -recycling

Distribution — distribution in commerce;

Industrial use (non-incorporative activities):

o asaprocess aid in oil and gas drilling, extraction, and support activities; process aid
specific to petroleum production, hydraulic fracturing;

o used in: construction;

o oxidizing/ reducing agent; processing aids, not otherwise listed;

Industrial use — chemical substances in industrial products
o paints and coatings; adhesives and sealants; lubricants
o aerospace use in: paints and coatings; adhesives and sealants; lubricant; and foam

insulation

Commercial use in:

o floor coverings; foam seating and bedding products; furniture & furnishings including
stone, plaster, cement, glass and ceramic articles; metal articles; or rubber articles-;
cleaning and furniture care products; leather conditioner; leather tanning, dye, finishing,
impregnation and care products; textile (fabric) dyes; textile finishing and
impregnating/surface treatment products;

o water treatment products;

laundry and dishwashing products;

o adhesives and sealants; paint and coatings;

o O

O O O O

o O O

O
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construction and building materials covering large surface areas, including wood articles;
construction and building materials covering large surface areas, including paper articles;
metal articles; stone, plaster, cement, glass and ceramic articles;

machinery, mechanical appliances, electrical/electronic articles; other machinery,
mechanical appliances, electronic/electronic articles;

construction and building materials covering large surface areas, including metal articles;
automotive care products; lubricants and greases; fuels and related products;

lawn and garden products;

explosive materials;

arts, crafts, and hobby materials;

ink, toner, and colorant products; photographic supplies;

laboratory chemicals;

Consumer use in:

o floor coverings; foam seating and bedding products; cleaning and furniture care products;
furniture & furnishings including stone, plaster, cement, glass and ceramic articles; metal
articles; or rubber articles;

o fabric, textile, and leather products (clothing);

o adhesives and sealant; paint and coatings;

o construction and building materials covering large surface areas, including wood articles;
construction and building materials covering large surface areas, including paper articles;
metal articles; stone, plaster, cement, glass and ceramic articles;

o automotive care products; lubricants and greases; fuels and related products;

o paper products; plastic and rubber products; toys, playground, and sporting equipment;

o arts, crafts, and hobby materials;

o ink, toner, and colorant products; photographic supplies; and

Disposal.

The POD in the draft revised risk evaluation identifies five COUs that no longer indicate unreasonable

risk for workers due to inhalation. These COUs are:

Inhalation exposure route for workers no longer contribute to the unreasonable risk for the COU,

Oxidizing/reducing agent; processing aids, not otherwise listed;

Inhalation exposure route for workers no longer contribute to the unreasonable risk for the COU,

Lawn and garden products;

Inhalation exposure route for workers no longer contribute to the unreasonable risk for the COU,

Adhesives and sealant chemicals in wood product manufacturing; plastic material (including

structural and fireworthy aerospace interiors); construction (including roofing materials); paper

manufacturing;

Inhalation exposure route for workers no longer contribute to the unreasonable risk for the COU,

Recycling; and

Inhalation exposure route for workers no longer contribute to the unreasonable risk for the COU,

Laboratory chemicals.

The following COUs do not significantly contribute to the unreasonable risk:

Commercial use in paper products; plastic and rubber products; toys, playground, and sporting
equipment;

Consumer use in water treatment products;

Consumer use in laundry and dishwashing products;
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e Consumer use in machinery, mechanical appliances, electrical/electronic articles; other
machinery, mechanical appliances, electronic/electronic articles; and
e Consumer use in lawn and garden products.

Whether EPA makes a determination of unreasonable risk for a particular chemical substance under
TSCA depends upon risk-related factors beyond exceedance of benchmarks, such as the endpoint under
consideration, the reversibility of the effect, exposure-related considerations (e.g., duration, magnitude,
frequency of exposure, population exposed), and the confidence in the information used to inform the
hazard and exposure values. EPA also considered, where relevant, the Agency's analyses on aggregate
exposures. This unreasonable risk determination explains how the Agency considered these risk--related
factors in the determination.

In the risk evaluation, the Agency describes the strength of the scientific evidence supporting the human
health and environmental assessments as robust, moderate, or slight. Robust confidence suggests
thorough understanding of the scientific evidence and uncertainties, and the supporting weight of
scientific evidence outweighs the uncertainties to the point where it is unlikely that the uncertainties
could have a significant effect on the risk estimates. Moderate confidence suggests some understanding
of the scientific evidence and uncertainties, and the supporting scientific evidence weighed against the
uncertainties is reasonably adequate to characterize risk. Slight confidence is assigned when the weight
of scientific evidence may not be adequate to characterize the risk, and when the Agency is making the
best scientific assessment possible in the absence of complete information.

This risk evaluation discusses important assumptions and key sources of uncertainty in the risk
characterization, and these are described in more detail in the weight of the scientific evidence and
overall confidence in exposure assessment (Section 2.5), as well as the weight of scientific evidence and
overall confidence in hazard assessment (Section 3.2) in the Human Health Risk Assessment for
Formaldehyde and Revised Draft Human Health Risk Assessment for Formaldehyde. In the
Environmental Risk Assessment for Formaldehyde (Section 2.3.3), the Agency describes weighing the
scientific evidence to determine confidence in the environmental risk assessment. The strengths,
limitations, assumptions, and key sources of uncertainty in the fate and transport of formaldehyde are
discussed in Section 3.8 of the Chemistry, Fate, and Transport Assessment for Formaldehyde.

In the formaldehyde unreasonable risk determination, EPA reviewed risk estimates with an overall
confidence rating of slight, moderate, or robust and the Agency considered COUs with indeterminate
exposures and COUs with limited reasonably available information. In general, EPA makes an
unreasonable risk determination based on risk estimates that have an overall confidence rating of
moderate or robust—because those confidence ratings indicate the scientific evidence is adequate to
characterize risk estimates despite uncertainties, or is such that it is unlikely the uncertainties could have
a significant effect on the risk estimates.

2.1 Human Health

Calculated risk estimates (margin of exposures [MOES] or eancerrisk-estimatesgualitative cancer
discussions) can provide a risk profile of formaldehyde by presenting a range of estimates for different
health effects for different COUs. When characterizing the risk to human health from occupational
exposures during risk evaluation under TSCA, EPA conducts baseline assessments of risk and makes its
determination of unreasonable risk in a manner that takes in consideration reasonably available
information, including information regarding thefrom-a-baseline-scenario-that-dees-notassume use of
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respiratory protection or other personal protective equipment (PPE)*. Making unreasonable risk
determinations based on the baseline scenario should not be viewed as an indication that EPA believes
there are no occupational safety protections in place at any location, or that there is widespread
noncompliance with existing regulations that may be applicable to formaldehyde. Rather, it reflects the
Agency’s recognition that unreasonable risk may exist for subpopulations of workers that may be highly
exposed because they are not covered by Occupational Safety and Health Administration (OSHA)
standards, such as self-employed individuals and public sector workers who are not covered by a state
plan, or because their employer is out of compliance with OSHA standards, or because EPA finds
unreasonable risk for purposes of TSCA notwithstanding existing OSHA requirements - In general, the
risk estimates are based on exposure scenarios with monitoring data that reflect existing requirements,
such as those established by EPA (e.g., National Emission Standards for Hazardous Air Pollutants
[NESHAP] under the Clean Air Act), OSHA (i.e., formaldehyde standard), or industry or sector best
practices. However, in the case of formaldehyde, the monitoring data might not fully reflect some recent
regulatory actions under TSCA Title VI, as described below.

A calculated MOE that is less than the benchmark MOE is a starting point for informing a determination

of unreasonable rlsk of injury to health, based on non-cancer effects Sm%aﬂy—aeateutateelcaneet—nsk
H—H—FG&SGH&QIG—FFSJ(—GLFH}H—W—@G—#E%—#@HQ—G&HG@#H is |mportant to empha3|ze that these calculated rlsk

estimates alone are not “bright-line” indicators of unreasonable risk.

2.1.1 Populations and Exposures EPA Assessed for Human Health

EPA evaluated risk to workers, including occupational non-users (ONUs), consumer users and
bystanders, and the general population using reasonably available monitoring and modeling data for
inhalation and dermal exposures, as applicable.

EPA evaluated risk from two exposure routes - inhalation and dermal - and to different population
groups:

Workers: evaluated risk from inhalation and dermal exposures;

ONUs: evaluated risk from inhalation exposures;

Consumers: evaluated risk from inhalation and dermal exposures;

Bystanders (consumer): evaluated risk from inhalation exposures; and

General population: evaluated risk from inhalation exposures.

Oral exposures were not assessed quantitatively for occupational, consumer, and the general population
as there is no supporting evidence indicating that the oral route is a route of exposure (Revised Draft
Human Health Risk Assessment for Formaldehyde, Section 3.2.5). EPA qualitatively assessed some oral
exposures for relevant consumer COUSs, but EPA is determining that this route is not likely to contribute
to risk to consumers or bystanders due to the high volatility of formaldehyde, rapid evaporation rate, and
due to a lack of supporting evidence via the oral pathway from products and articles (Consumer
Exposure Assessment for Formaldehyde, Section 1.1.1.1.2.; Appendix C). Descriptions of the data used
for human health exposure and human health hazards are provided in the Human Health Risk
Assessment for Formaldehyde and Revised Human Health Risk Assessment for Formaldehyde, Section
2.1,2.2,2.3, 2.4, and Section 3.1. Uncertainties for overall exposures and hazards are presented in the
Human Health Risk Assessment for Formaldehyde and Revised Human Health Risk Assessment for
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Formaldehyde Section 2.5 and Section 3.2, are described in the Occupational Exposure Assessment for
Formaldehyde, Consumer Exposure Assessment for Formaldehyde, Indoor Air Exposure Assessment for
Formaldehyde, and Ambient Air Exposure Assessment for Formaldehyde, and are considered in the
unreasonable risk determination.

2.1.2 Summary of Unreasonable Risks to Human Health

EPA has determined that the unreasonable risk presented by formaldehyde is due to:

e non-cancer effects in workers from acute inhalation (sensory irritation) and acute dermal (skin
sensitization) exposures;

e non-cancer effects in ONUs from acute inhalation (sensory irritation) exposures;

e cancer effects in workers and ONUs from long-term inhalation exposures; and

e non-cancer effects in consumers and bystanders from acute inhalation (sensory irritation) and
acute dermal (skin sensitization) exposures.

Table 2-1 and Table 2-2 provide further detail regarding the conditions of use that EPA has determined
significantly contribute to the unreasonable risk of formaldehyde.

Sensory irritation consists of irritation of eyes and upper airways and is commonly used as a parameter
for setting occupational exposure limits. Formaldehyde exposure can lead to a range of health effects,
some of which may be reversible depending on the level and duration of exposure. Acute exposure to
formaldehyde, such as irritation of the eyes, nose, and throat, is typically reversible once the exposure
ceases and the affected individual is removed from the source. However, skin sensitization or irritation
of the skin is a known occupational illness. The risk estimates based on skin sensitization are a starting

point for mformmq a determmatlon of unreasonable rlsk Al%heugh—seﬂsery—wniea%wq—may—b&m\%ble

Hsk—LH—aeldmen—sSensory |rr|tat|on may—haveﬂmuar—eﬁeets—mfor consumers and bystanders—se—EPA
considers-the-effectfrom-these-acute-expesuresto also inform a determination of unreasonable risk.

EPA’s exposure and overall risk characterization confidence levels are summarized in the Human
Health Risk Assessment for Formaldehyde and Revised Draft Human Health Risk Assessment for

Formaldehyde, Sections 2.5 and 3.2. The health risk estimates for workers, including ONUs — as well as
the general population, consumers, and bystanders - are presented in Section 4.2 of the Human Health
Risk Assessment for Formaldehyde and Revised Draft Human Health Risk Assessment for

Formaldehyde.

2.1.3 Basis for Unreasonable Risk to Human Health

In developing the exposure and hazard assessments for formaldehyde, EPA analyzed reasonably
available information to ascertain whether some human populations may have greater exposure and/or
susceptlblllty than the general populatlon to the hazard posed by formaldehyde. The Agency identified
PESS) people who are expected to have greater
exposure to formaldehyde, such as people exposed to formaldehyde at work, those who frequently use
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consumer products containing high concentrations of formaldehyde, people living or working near
facilities that emit formaldehyde, and people living in mobile homes and other indoor environments with
high formaldehyde concentrations (see Human Health Risk Assessment for Formaldehyde and Revised
Draft Human Health Risk Assessment for Formaldehyde, Section 4.2.6 and Table 4-4). Additionally,
EPA identified as PESS people who may have greater susceptibility to the health effects of
formaldehyde, including, infants and children, developing embryos and fetuses, people of reproductive
age, and people who have pre-existing health conditions, such as asthma, allergies, nasal damage. A full
PESS analysis is in Appendix C.1. and Appendix C.2 of the Human Health Risk Assessment for
Formaldehyde and Revised Draft Human Health Risk Assessment for Formaldehyde.

Risk estimates based on high-end exposure levels (e.g., 95th percentile) are generally intended to cover
individuals with sentinel exposure, whereas risk estimates for the central tendency exposure are intended
to cover average or typical exposure. In terms of aggregate exposures, cancer risk is only quantified for
inhalation exposures and therefore cannot be quantitatively aggregated across multiple routes. Similarly,
the non-cancer risks are highly route-specific with the effect occurring near the portal of entry. EPA
concluded that the non-cancer risks are not additive across routes (i.e., inhalation and dermal). EPA
considered the combined exposures that may result from multiple sources releasing formaldehyde to air
in a particular indoor or outdoor environment. More information on how EPA characterized sentinel and
aggregate risks is provided in the Human Health Risk Assessment for Formaldehyde and Revised Draft
Human Health Risk Assessment for Formaldehyde, Section 4.3.

2.1.4 Workers

Based on the occupational risk estimates and related risk factors, EPA has determined that formaldehyde
presents unreasonable risk due to:

e non-cancer risks from acute inhalation exposure to worker, including ONUs ;

e non-cancer risks from acute dermal exposure to worker ; and

e cancer risk from long term inhalation exposure to workers, including ONUs.

For each occupational COU, EPA provided a high-end and a central tendency risk estimate. The high-
end risk estimates are based on the 95th percentile of the exposure data and the central tendency risk
estimates are based on the 50th percentile of the exposure data. The distributions may show large
variability for each exposure scenario due to variations in work tasks, different processes, and
engineering controls across the different sites represented in the data. The 95" percentile represents
those worker exposure groups that may have high exposure or sentinel exposure at the workplace.

For acute effects, the use of the high-end risk estimate was used to make a risk determination as the
hazard effect can occur after experiencing the exposure only once and no additional assumptions on
frequency are needed. For long-term exposures leading to cancer risks, in general, EPA considered the
high-end risk estimates for workers and central tendency for ONUs, since EPA generally used
monitoring data (i.e., workplace measured concentrations) that represents a range of exposure scenarios
across workers and, in most cases, cannot be tied to specific worker tasks.
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For acute exposures, EPA calculated risk estimates based on samples that were measured for 15
minutes and up to 60 minutes. In addition, EPA considered exposure samples that fell between 15
minutes and 330 minutes, the cut-off EPA used for full-shift estimates. In addition, EPA analyzed and
considered risk estimates for the occupational scenarios using a time weighted average for a typical 8-hr
shift as well as a 12-hr shift. EPA assumeds that the worker is exposed for 250 days (8 hrs/day, 5 days
per week for 50 weeks) unless additional information suggest otherwise. Although EPA has not
estimated cancer risk in the 2025 Revised draft RE, cEancer risk estimates were calculated in January

2025 and included an exposure time frame over a 40-year work tenure for the high-end exposure and a
31-year work tenure for the central tendency exposure. Worker cancer risk estimates across occupational
TSCA COUs for inhalation exposure range from 6.7x107° to 1.3x1072 for both high-end and central
tendency exposures. More detail regarding the assumptions is described in Section 4.2.1.1.2. of the
Human Health Rlsk Assessment for Formaldehyde Genastem—wmh—the—meemmendanens#em—the

EPA—isalse—nemque#vmq—en—the-EFlA—Lms-RiG—eHUR— OCSPP mamtams |ts determmatlon that
high and prolonged inhalation exposures to formaldehyde can lead to cancer in humans. However,
OCSPP has concluded that acute sensory irritation is more sensitive than cancer and therefore health-
protective. Specifically, the air concentrations that cause sensory irritation are lower than those that
trigger early toxicological events, such as inflammation, cytotoxicity, hyperplasia, squamous metaplasia,
and increased cell proliferation in the nasal mucosa of rats, which are involved in cancer development.
In other words, developing cancer from inhalation exposure of formaldehyde requires concentrations
several times higher than EPA’s acute inhalation POD, sustained over weeks to years. Thus, if an acute
risk of concern is identified, then there is also a potential concern for cancer when exposures are higher
and sustained.

For many COUs assessed, ONUs were evaluated using the central tendency estimates for workers since
the risk to ONUs are assumed to be equal to or less than risk to workers who handle materials containing
formaldehyde as a part of their job. Additionally, EPA evaluated dermal exposures only for workers
since ONUs are not expected to directly handle formaldehyde.

For two commercial COUs that contain wood products, floor coverings; foam seating and bedding
products; furniture & furnishings including stone, plaster, cement, glass and ceramic articles; metal
articles; or rubber articles; cleaning and furniture care products; leather conditioner; leather tanning, dye,
finishing impregnation and care products; textile (fabric) dyes; textile finishing and impregnating/
surface treatment products and construction and building materials covering large surface areas,
including wood articles; construction and building materials covering large surface areas, including
paper articles; metal articles; stone, plaster, cement, glass and ceramic articles, the exposure scenario is
based on monitoring data of installation and demolition of building and construction materials. EPA
deesnet-expects that the monitoring data does not reflects exposures expected from articles covered
under TSCA Title V1 as explained in further detail in the Indoor Air Exposure Assessment for
Formaldehyde, Section 4.2.3.

More information on EPA’s confidence in these risk estimates and the uncertainties associated with
them can be found in the Human Health Risk Assessment for Formaldehyde and Revised Draft Human
Health Risk Assessment for Formaldehyde, Section 2.5.1.
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2.1.5 Consumers
Based on the consumer risk estimates and related risk factors, EPA has determined that formaldehyde
presents unreasonable risk due to:

e non-cancer risks to consumers due to acute inhalation and dermal exposure; and
e non-cancer risk to bystanders due to acute inhalation exposure.

Dermal exposures were assessed for acute non-cancer risks for consumers only since bystanders would
not be expected to physically interact with any of the consumer COUs. EPA does not expect most
consumer exposures to be chronic in nature because product use patterns generally tend to be infrequent
with relatively short durations of use such as glue, craft paint, lawn fertilizers, and automotive polishes.
Therefore EPA d|d not consider risks for consumers due to Iong term exposures —IeuI—EllAreeHSJrelereel

Consumers and bystander risks were evaluated for consumer COUs that represent applicable age groups.
Typically, consumers are adults since most COUs/products purchased are for adult use or application,
while bystanders would include other adults in the home as well as children.

For some consumer COUSs, EPA determined that certain exposure routes were not likely and, therefore,
were not assessed for the relevant COU. For example, for one consumer COU, machinery, mechanical
appliances, electrical/ electronic articles; other machinery, mechanical appliances, electronic/ electronic
articles, no assessment was made for any exposure route as EPA determined there were no viable
exposure pathways via inhalation or dermal routes for products within this COU. This is because normal
consumer use of an electronic product, such as a circuit board component located within an electronic
product, will not entail handling them in a way that would result in exposure to the consumer. Circuit
boards may include formaldehyde-based adhesives in small amounts to glue the intricate parts, such as
wiring separate components together before encasing them in a larger body. Many of these products
might include appliances, electric controls, telephones, electrical switches and circuit breakers (Section
2.2. of the Human Health Risk Assessment for Formaldehyde and Revised Draft Human Health Risk
Assessment for Formaldehyde).

For the remaining consumer COUs, EPA evaluated the risk to consumers and bystanders using the 15-
minute peak and 1 year-average daily concentrations for inhalation exposures and the dermal loading
during relevant product and article use with the Consumer Exposure Model (CEM). For the
unreasonable risk determination, EPA considered the high-end exposures, because it is reasonable that a
consumer may experiences high-end exposure from use of a single product (e.g., one that contains a
high amount of formaldehyde) and that exposure can result in a hazard effect.

For two consumer COUs that contain wood products, floor coverings; foam seating and bedding
products; cleaning and furniture care products; furniture & furnishings including stone, plaster, cement,
glass and ceramic articles; metal articles; or rubber articles and construction and building materials
covering large surface areas, including wood articles; construction and building materials covering large
surface areas, including paper articles; metal articles; stone, plaster, cement, glass and ceramic articles,
EPA found acute inhalation risks. Both COUs contain wood articles and composite wood products
regulated under TSCA Title VI. However consistent with EPA’s findings as part of the Indoor Air
Exposure Assessment for Formaldehyde and as explained in Section 2.1.6. of this Unreasonable Risk
Determination, EPA has determined that composite wood products regulated under Title VI do not

Page 13 of 38



significantly contribute to the unreasonable risk of formaldehyde due to acute inhalation effects for
consumers.

EPA has meditm-moderate confidence in the inhalation exposure assessment for consumers and
medium-moderate confidence in the dermal exposure assessment for consumers. More information on
EPA’s confidence in these risk estimates and the uncertainties associated with them can be found in the
Human Health Risk Assessment for Formaldehyde and Revised Draft Human Health Risk Assessment
for Formaldehyde, Section 2.5.2.

EPA did not quantify exposures for some COUs in which EPA had a slight confidence in the exposure
assessment. For this reason, the Agency has determined that the following consumer COUs do not
significantly contribute to the unreasonable risk: (1) water treatment products; (2) laundry and
dishwashing products; (3) lawn and garden products.

2.1.6 General Population

EPA considered formaldehyde concentrations for residential and nonresidential exposures via the
indoor air and considered releases from manufacturing, processing, and industrial uses of
formaldehyde via the ambient air from non-combustion sources from the following exposure routes:

e non-cancer risk from acute inhalation exposure from the ambient air and indoor air to the
general population

The acute risk estimates, utilizing an acute inhalation POD of 0.3 ppm (370 pg/m?®) and a benchmark
MOE of 1 for COUs from non-combustion sources for ambient air, range from 5.5 to 2,239, and
therefore do not indicate risk. Similarly, for indoor residential settings, revised draft MOESs range
from 2.6 to 52,638, and therefore do not indicate risk.

Therefore, EPA has determined that formaldehyde does not contribute to the unreasonable risk for
ambient air and indoor air to the general population for acute inhalation and cancer inhalation
effects.
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Formaldehyde is not expected to persist in water or land based on the chemical, fate, and transport
properties of formaldehyde. As such, EPA does not expect general population exposure to formaldehyde
to occur via either the water or land pathway and therefore did not quantitatively assess exposures via
these routes.

Section 4.2.4 of the Human Health Risk Assessment for Formaldehyde and Revised Draft Human Health
Risk Assessment for Formaldehyde provides detailed information regarding the risk estimates for
ambient air, and Section 4.2.3 of the Human Health Risk Assessment for Formaldehyde and Revised
Draft Human Health Risk Assessment for Formaldehyde provides detailed information regarding the risk
estimates for indoor air.

Inhalation — Ambient Air

For this fit-for-purpose TSCA risk evaluation, EPA targeted its review of environmental releases to
point sources, and did not review the road, nonroad, other automotive exhaust information, or
combustion information identified, as formaldehyde produced from combustion sources is not assessed
as an independent COU subcategory in this risk evaluation. The Agency focused its ambient air
assessment on combustion-sourced and non-combustion-sourced formaldehyde in ambient air based on
the maximum release scenarios and the 95th percentile AirTox Screening Tool and the Integrated-
Outdoor Air Calculator (IIOAC) modeled daily average exposure concentrations at 100 meters from a
releasing facility. As part of the risk determination, EPA only considered COUs from non-combustion
sources.

EPA’s assessment relied on a combination of monitoring data for formaldehyde from the Ambient
Monitoring Technology Information Center (AMTIC) Ambient Monitoring Archive from 2015-2020,
and modeled data using tools like the Ad [ i

{IIOAC). The AMTIC data reflects aggregate exposures from all sources of formaldehyde (including
TSCA and other sources of formaldehyde). The IOAC modeled concentrations are specific to TSCA
sources, based on industry sector release data from 2016-2021 under the Toxics Release Inventory (TRI)
program, linked to relevant TSCA conditiens-ef-use-{COUs) for the formaldehyde risk evaluation. EPA
also used the Human Exposure Model (HEM) to help understand how modeled air concentrations (and
associated risks) at the national level intersected with populated areas. The HEM results also represent
an aggregation of exposures from multiple nearby facilities (e.g., facilities in proximity to others
releasing formaldehyde to the ambient air).

Short-term risk estimates for ambient air in this assessment are based on the maximum release scenario
and the 95" percentile modeled daily average exposure concentrations at 100 meters from a releasing
facility as described in the Ambient Air Exposure Assessment for Formaldehyde.

Because no risk estimates were below the acute benchmark MOE of 1 for exposures primarily
attributable to non-combustion sourcesd for the COUs, EPA determined that there is no unreasonable
risk from formaldehyde to the general population via ambient air for acute inhalation effects. Since no
acute inhalation risk was identified, there is also no chronic or cancer inhalation risk.
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do-hotsig anthyeo 0 unreasonablerisk-of formaldehyde-More information on EPA’s
confidence in exposures, risk estimates, and risk characterization for ambient air can be found in the
Human Health Risk Assessment for Formaldehyde and Revised Draft Human Health Risk Assessment
for Formaldehyde, Section 4.2.4.7.

Inhalation — Indoor Air

There are many sources of formaldehyde within homes and vehicles. These include sources from articles
such as building materials, wood flooring, paint, and fabrics as well as combustion sources like candles,
fireplaces, or stoves. Additionally, consumer products containing formaldehyde may also add to indoor
concentrations of formaldehyde. EPA considered monitoring data as an indication of aggregate exposure
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and risks from all sources contributing to formaldehyde in indoor air, but the monitoring data do not
provide information about the relative contributions of each source. EPA also used models to estimate
formaldehyde concentrations from TSCA conditions of use that cannot otherwise be distinguished from
other sources of formaldehyde reflected in measured indoor concentration data. EPA used the Consumer
Expoesure-Model{CEM) to estimate long-term indoor air exposures and refined the results with IECCU
modeling to estimate acute and long-term risks for exposure to formaldehyde in residential indoor air
associated with specific TSCA COUs.

EPA estimated risks for four COUs expected to be significant and persistent emitters of formaldehyde in
the indoor air environment. These types of products can include furniture, cabinetry, drywall, plaster,
tile, wallpaper, flooring, foam seating, mattresses, clothing, household cleaning supplies, cardboard
boxes, plastic home articles, toys, and sporting equipment. The four consumer COUs assessed included:

e Construction and building materials covering large surface areas, including wood articles;
Construction and building materials covering large surface areas, including paper articles; metal
articles; stone, plaster, cement, glass and ceramic articles;

e Fabric, textile, and leather products not covered elsewhere (clothing);

e Floor coverings; Foam seating and bedding products; Cleaning and furniture care products;
Furniture & furnishings including stone, plaster, cement, glass and ceramic articles; metal
articles; or rubber articles;

e Paper products; Plastic and rubber products; Toys, playground, and sporting equipment.

Because no risk estimates were below the acute benchmark MOE of 1 for exposures primarily
attributable to the four consumer COUs, EPA determined that there is no unreasonable risk from
formaldehyde to the general population via indoor air for acute inhalation effects. Since no acute
inhalation risk was identified, there is also no chronic or cancer inhalation risk.

plas&epeemem—gmssan@eemmwmdesquamaes—epmbb%&mdes—mese COUs contaln

composite wood products, many of which are regulated as finished goods under TSCA Title VI.
Finished goods include furniture and cabinetry while other regulated composite wood products include
flooring. TSCA Title VI reduces exposure to formaldehyde emissions from certain composite wood
products such as hardwood plywood, medium density fiberboard, and particleboard. Therefore, these

products do not significantly contribute to the unreasonable risk of formaldehyde.
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Finalhy-EPA assessed the risk to the general population in automobiles using CEM only, because
IECCU modeling (i.e., Simulation Program for Estimating Chemical Emissions from Sources and
Related Changes to Indoor Environmental Concentrations in Buildings with Conditions and
Unconditioned Zones) cannot account for the indoor environment in automobiles. Polyoxymethylene or
POM, is a specialized, engineered polymer in which formaldehyde is used as an upstream ingredient and
can be found in a wide range of automobile products—including interiors such as seatbelts, buckles,
door trims, and dashboards. Formaldehyde emissions are expected to be very low since most of the
formaldehyde in POM materials are expected to be mostly reacted by the time of installation in a
vehicle. Therefore, based on the CEM results, EPA did not identify risk from exposures to the general
population in automobiles indoor air that would contribute to the unreasonable risk of formaldehyde.

In summary, EPA did not identify risk from general population exposures to the indoor air in homes and
automobiles for common household products and automobile interiors that would contribute to the
unreasonable risk of formaldehyde. This includes composite wood products manufactured under TSCA
Title VI and automobile products made from POM. EPA’s overall confidence in the indoor air consumer
analysis was medium. More information on EPA’s confidence in these risk estimates and the
uncertainties associated with them can be found in the Human Health Risk Assessment for
Formaldehyde and Revised Draft Human Health Risk Assessment for Formaldehyde, Section 2.5.3. and

Page 18 of 38



in the model discussions in Section 3.2.2. and Section 3.3.2 of the Indoor Air Exposure Assessment for
Formaldehyde.

2.2 Environment

In general, the Agency determines a risk profile by comparing a range of environmental toxicity
endpoints with ambient concentrations associated with the COUs of formaldehyde. When the ambient
concentrations are less than the concentrations associated with the toxicity endpoint, this generally
means that risk of injury to the environment that would support a determination of unreasonable risk for
the chemical substance is not indicated. When the ambient concentration is greater than the
concentration associated with the toxicity endpoint, this generally means that risk of injury to the
environment that would support a determination of unreasonable risk for the chemical substance is
indicated.

2.2.1 Populations and Exposures EPA Assessed for the Environment
For terrestrial organisms, EPA evaluated exposures via air. EPA expects the air pathway (inhalation,
ambient air exposure) is the dominant pathway and route of exposure to formaldehyde for terrestrial
organisms based on the continuous release of formaldehyde from various sources.

EPA did not quantitatively evaluate exposures to aquatic organisms via water or land pathways.
Although formaldehyde is directly released to water, land, and air, formaldehyde concentrations were
not modeled for the water and land pathways because formaldehyde is not expected to persist in soil and
water based on physical-chemical, fate, and transport characteristics. Formaldehyde does not absorb or
bind to soil or sediment and does not persist on land (due to volatility and reactivity of formaldehyde).
Because formaldehyde is not expected to persist in water or soils, EPA determined that an in-depth
analysis of releases to water or land was not justified and targeted its review of releases to air.

In general, EPA has medium to robust confidence in environmental releases for industrial COUs? and
slight to medium confidence in commercial COUs. Environmental fate and transport data indicate
formaldehyde does not bioaccumulate. EPA concluded that risk to terrestrial organisms via the dietary
pathway is not indicated. EPA has high confidence in this assessment conclusion.

2.2.2 Summary of Environmental Effects

EPA quantitatively assessed risk via the ambient air pathway for the COUs evaluated and has
determined:

e no indication of risk to terrestrial mammals through air exposure because air concentrations are
much lower than the concentration needed to produce an adverse effect; and

e no indication of risk to plants from formaldehyde exposures in ambient air because air
concentrations are approximately 7 times below concentrations that would result in adverse
effects to plants.

EPA qualitatively assessed risk via the surface water, dietary, and land pathways and concluded that
these were not relevant pathways of exposure and has determined:

e no indication of risk to terrestrial organisms through soil exposure because exposure is not
expected since formaldehyde does not absorb or bind to soil and does not persist on land;

e no indication of risk to aquatic organisms because exposure is not expected since formaldehyde
rapidly transforms in water and is not expected to persist; and

2 COUs that are included under the life cycle stage of manufacturing, processing, and industrial use.
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¢ no indication of risk to terrestrial organisms through a dietary pathway because formaldehyde
does not bioaccumulate.

Although terrestrial organisms may be exposed to formaldehyde in air, EPA did not identify risk to any
environmental taxa due to formaldehyde under its COUs. EPA has high confidence in its environmental
assessment conclusion.

2.2.3 Basis for Unreasonable Risk of Injury to the Environment

Based on the risk evaluation for formaldehyde, including the risk estimates, the environmental effects of
formaldehyde, the exposures, physical-chemical properties of formaldehyde, and consideration of
uncertainties, EPA did not identify risk of injury to the environment that would contribute to the
unreasonable risk determination for formaldehyde. Ambient air was determined to be the driver of
exposure, but EPA does not expect this pathway to contribute to unreasonable risk to the environment.
EPA does not expect exposure to formaldehyde via water, land, or dietary pathways to contribute to
unreasonable risk to the environment. The Agency’s overall environmental risk characterization
confidence levels were varied and are summarized in the Environmental Exposure Assessment for
Formaldehyde, Section 2.4.

2.3 Additional Information Regarding the Basis for the Unreasonable Risk

Tables 2-1 and 2-2 summarize the basis for this unreasonable risk determination of injury to human

health and the environment presented in this formaldehyde risk evaluation. A checkmark (v/) in Table 2-
1 indicates if the COU could potentially significantly contribute to the unreasonable risk if there is
repeated or sustained long-term exposures to formaldehyde above the POD which increases the potential
for chronic effects including cancer. The checkmark identifies if there could be cancer and the exposure
route to the population -that results in such contribution. The cancer risks have not been guantified.

Table 2-2 does not include cancer risk, since EPA does not expect consumer exposures to be chronic in
nature. Product use patterns for consumer products generally tend to be infrequent with relatively short
durations of use, such as glue, craft paint, lawn fertilizers, and automotive polishes. Therefore, EPA did
not consider risks for consumers due to long-term exposures;. Since -but-EPA considered-chronic
exposures-did not findsignificant contributions to unreasonable risk due to exposures to the general
population-from : 3 , the tables do not include
general population estlmates

unreasonable risk determination, EPA considered the effects of formaldehyde to human heaIth at the
central tendency and high-end, as well as effects of formaldehyde to human health from the exposures
associated from the condition of use, risk estimates, and uncertainties in the analysis. See Human Health
Risk Assessment for Formaldehyde and Revised Draft Human Health Risk Assessment for

Formaldehyde, Section 4.2 for a summary of risk estimates. In addition, certain exposure routes for
some COUs were not assessed because it was determined that there was no viable exposure pathway.
These COUs and their respective exposure routes are grayed out in Tables 2-1 and 2-2.

For readability, a redline version is not provided for Table 2-1 and Table 2-2. Rather, risk estimates
utilizing the draft MOE are shown and replaces the previous tables as part of the Unreasonable Risk
Determination for Formaldehyde published in January 2025.
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Table 2-1. Supporting Basis for the Unreasonable Risk Determination for Human Health (Occupational Conditions of Use)?

Exposure Human Health Effects®
Level Acute Non-Cancer
Life Cycle Exposure . Exposure | cr=centrat Inhalation MOE =1 Cancer®
Stage Category Subcategory Scenario? Population Route® Tendency Dermal MOE =10
HE = High- MOE MOE
End (No PPE) (w/ PPE)¢
Dermal CT 0.01 0.25 (PF 20) N/A
Worker HE 0 0.17 (PF 20) N/A
Domestic Domestic Manufacturin Manufacturing Inhalation CT 0.5 13 (APF 25) v
Manufacturing g -8hrTWA HE 0 1.8 (APF 1,000) \4
_ CT 0.5 N/A \4
R ONU Inhalation HE N/A N/A N/A
g Dermal CT 0.01 0.25 (PF 20) N/A
Worker HE 0 0.17 (PF 20) N/A
Import Import Repackagin Inhalation CT 3.34 83 (APF 25) J
P P packaging HE 0.02 1.0 (APF 50) v
. CT 3.34 N/A a
ONU Inhalation HE N/A N/A N/A
Adhesi d l hemical Dermal CT 0.01 0.25 (PF 20) N/A
/ eswgs an seg antc emlca.s . HE 0 0.17 (PF 20) N/A
in: Plastic and resin manufacturing; | Processing as Worker
. . . CT 1.98 50 (APF 25) a
Wood product manufacturing; Paint | a Reactant-8 Inhalation
) . . HE 0.09 2.3 (APF 25) 4
and coating manufacturing; Basic hr TWA
organic chemical manufacturing ONU Inhalation CT 1.98 N/A 9
HE N/A N/A N/A
Processing Processing - Intermediate .in: Pesticide, fgrtilizer, Dermal CT 0.01 0.25 (PF 20) N/A
reactant and other agricultural chemical Work HE 0 0.17 (PF 20) N/A
manufacturing; Petrochemical . orker . CT 1.98 50 (APF 25) a
. . Processing as Inhalation
manufacturing; Soap, cleaning a2 Reactant - 8 HE 0.09 2.3 (APF 25) e
compound, and toilet preparation hr TWA CT 1.98 N/A Q
manufacturing; Basic organic ONU Inhalati
chemical manufacturing; Plastic nhalation HE N/A N/A N/A
materials and resin manufacturing;

% For readability, a redline version is not provided for Table 2-1. Rather, risk estimates utilizing the draft MOE are shown and replaces the previous Table 2-1 as

part of the Unreasonable Risk Determination for Formaldehyde published in January 2025.
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Life Cycle
Stage

Category

Human Health Effects®

Exposure
Level Acute Non-Cancer
Exposure . Exposure | cr=centrat Inhalation MOE =1 Cancer®
Subcategory Scenario® Population Route® | Tendency Dermal MOE =10
HE = High- MOE MOE
End (No PPE) (w/ PPE)¢
Adhesive manufacturing; Chemical
product and preparation
manufacturing; Paper
manufacturing; Paint and coating
manufacturing; Plastic products
manufacturing; Synthetic rubber
manufacturing; Wood product
manufacturing; Construction;
Agriculture, forestry, fishing, and
hunting
Dermal CT 0.01 0.25 (PF 20) N/A
. S . HE 0 0.17 (PF 20) N/A
Functional fluid in: Oil and gas Processing as Worker
drilling, extraction, and support aReactant-8 Inhalation CT 1.98 S0 (APF 25) J
e, ’ PP HE 0.09 2.3 (APF 25) v
activities hr TWA
ONU Inhalation CT 1.98 N/A 4
HE N/A N/A N/A
Dermal CT 0.01 0.25 (PF 20) N/A
L e . HE 0 0.17 (PF 20) N/A
Processing aids, specific to Processing as Worker
L . CT 1.98 50 (APF 25) a
petroleum production in all other aReactant-8 Inhalation
. 5 . HE 0.09 2.3 (APF 25) v
basic chemical manufacturing hr TWA
ONU Inhalation CT 1.98 N/A d
HE N/A N/A N/A
Dermal CT 0.01 0.25 (PF 20) N/A
Processing as Worker HE 0 0.17 (PF 20) N/A
Bleaching agent in wood product a Reactanf- 8 Inhalation CT 1.98 50 (APF 25) a
manufacturing HE 0.09 2.3 (APF 25) v
hr TWA
ONU Inhalation CT 1.98 N/A d
HE N/A N/A N/A
Agricultural chemicals in Processing as Dermal CT 0.01 0.25 (PF 20) N/A
agriculture, forestry, fishing, and a Reactant-8 Worker HE 0 0.17 (PF 20) N/A
hunting hr TWA Inhalation CT 1.98 50 (APF 25) a
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Life Cycle
Stage

Exposure Human Health Effects®
Level Acute Non-Cancer .
Category Subcategory :)ézt;zl:ifa Population E;':::z:e i;%i'::;l "E,";ﬁt;f&g? 5101 gancer
HE = High- MOE MOE
End (No PPE) (w/ PPE)¢
HE 0.09 2.3 (APF 25) v
. CT 1.98 N/A a
ONU Inhalation HE N/A N/A N/A
Dermal CT 0.02 0.41 (PF 20) N/A
Textile Worker HE 0.01 0.27 (PF 20) N/A
Finishing agents in textiles, apparel, Finishing - 8 hr Inhalation CT 3.92 98 (APF 25) a
and leather manufacturing TWA HE 0.34 8.5 (APF 25) v
ONU Inhalation CT 3.92 N/A d
HE N/A N/A N/A
Use of Dermal CT 0 0.18 (PF 20) N/A
cogtings, Worker HE 0 0.07 (PF 20) N/A
palnts., Inhalation CT 1.62 65 (APF 25) a
adhesives, or HE 0.45 6.9 (APF 25) v
Paint additives and coating ?se;rlaa;';sr ONU Inhalation Ct 162 N/A Q
additivgs ngt described by other unknown) HE N/A N/A N/A
ing— | categories in transportation
i:::%iii?lal?(?on equiﬁment manufaF::turing Use 9f Dermal CT 0.01 0.25 (PF 20) N/A
. . . . coatings, HE 0 0.17 (PF 20) N/A
into an article | (including aerospace) . Worker
palntsf Inhalation CT 1.88 47 (APF 25) a
adhesives, or HE 0.59 15 (APF 25) v
sealants (non- CT 1.88 N/A a
spray ONU Inhalation
applications) HE N/A N/A N/A
Dermal CT 18.8 94 (PF 5) N/A
Rubber Worker HE 12.5 63 (PF 5) N/A
Additive in rubber product Product Inhalation CT 8.7 217 (APF 25) a
manufacturing Manufacturing HE 0.67 17 (APF 25) v
-8 hrTWA . CT 8.7 N/A a
ONU Inhalation HE N/A N/A N/A
Adhesives and sealant chemicals in Worker Dermal CT 0.12 2.5 (PF 20) N/A
wood product manufacturing; HE 0.08 1.7 (PF 20) N/A
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Life Cycle
Stage

Human Health Effects®

Exposure
Level Acute Non-Cancer .
Category Subcategory :ﬁg?‘zl:i:; Population E;':::z:e CT;%?:‘I;I "E,";ﬁt;f&gg 5101 gancer
HE = High- MOE MOE
End (No PPE) (w/ PPE)¢
plastic material (including Composite Inhalation CT 2 50 (APF 25) d
structural and fireworthy aerospace HE 0.1 2.7 (APF 25) 4
interiors); construction (including wood produ_ct . CT 3.8 N/A a
roofing materials); paper manufacturing ONU Inhalation HE 3.8 N/A N/A
manufacturing CT 0.06 1.2 (PF 20) N/A
Other Work Dermal HE 0.04 0.8 (PF 20) N/A
fnoaTepr?;lte o Inhalation CT 1.62 41 (APF 25) 4
. HE 0.46 11 (APF 25) 4
manufaqurmg T 162 N/A a
(egroofing) ONU Inhalation i T6o A A
Dermal CT 0.5 1 (PF 20) N/A
Worker HE 0.3 6.7 (PF 20) N/A
Paper Inhalation CT 2.46 61 (APF) a
manufacturing HE 0.7 17 (APF 25) v
. CT 2.46 N/A a
ONU Inhalation HE 546 N/A N/A
Dermal CT N/A N/A N/A
Plastic Worker HE N/A N/A N/A
product Inhalation ol 2.5 62 (APF 25) J
manufacturing HE 0.48 12 (APF 25) v
ONU Inhalation CT 2.5 N/A d
HE 2.5 N/A N/A
Petrochemical manufacturing, Processing of Dermal CT 0.01 0.25 (PF 20) N/A
Processing- | petroleum, lubricating oil and Formaldehyde Worker HE 0 0.17 (PF 20) N/A
incorporation | grease manufacturing; fuel and fuel | into . CT 1.98 49 (APF 25) a
into additives; lubricant and lubricant Formulations, Inhalation HE 0.1 2.6 (APF 25) v
formulation, additives; basic organic chemical Mixtures, or CT 1.98 N/A Qa
mixture, or manufacturing; and petroleum and Reaction ONU Inhalation
reaction coal products manufacturing Products HE 1.8 N/A N/A
product Asphalt, pavm_g, roofing, and . Processing of Worker Dermal CT 0.01 0.25 (PF 20) N/A
coating materials manufacturing Formaldehyde HE 0 0.17 (PF 20) N/A
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Life Cycle
Stage

Category

Exposure Human Health Effects®
Level Acute Non-Cancer c .
Exposure . Exposure 5 Inhalation MOE =1 ancer
Subcategory ScI:;narioa Population R't))uteb CTL_n%ir::;l Dermal MOE =10
HE = High- MOE MOE
End (No PPE) (w/ PPE)¢
into Inhalation CT 1.98 49 (APF 25) a
Formulations, HE 0.1 2.6 (APF 25) 4
Mixtures, or CT 1.98 N/A d
Reaction ONU Inhalation HE 1.98 N/A N/A
Products
Processing of Dermal CT 0.01 0.25 (PF 20) N/A
Formaldehyde Worker HE 0 0.17 (PF 20) N/A
Solvents (which become part of a into . CT 1.98 49 (APF 25) ]
product formulation or mixture) in Formulations, Inhalation HE 0.1 2.6 (APF 25) v
paint and coating manufacturing Mixtures, or CT 1.98 N/A a
|§fjdcf|§2 ONU Inhalation HE 1.98 N/A N/A
Processing aids, specific to Processing of Dermal CT 0.01 0.25 (PF 20) N/A
petroleum production in: oil and Formaldehyde HE 0 0.17 (PF 20) N/A
gas drilling, extraction, and support | into Worker . CT 1.98 49 (APF 25) a
activities; chemical product and Formulations, Inhalation HE 0.1 2.6 (APF 25) v
preparation manufacturing; and Mixtures, or CT 1.98 N/A a
basic inorganic chemical Reaction ONU Inhalation
manufacturing Products HE 1.98 N/A N/A
Processing of Dermal CT 0.01 0.25 (PF 20) N/A
Paint additives and coating Formaldehyde HE 0 0.17 (PF 20) N/A
additives not described by other into Worker , cT 1.98 49 (APF 25) ]
categories in: Paint and coating Formulations, Inhalation HE 0.1 2.6 (APF 25) v
manufacturing; Plastic material and | Mixtures, or CT 1.98 N/A a
resin manufacturing Erec?c(j::gr; ONU Inhalation HE 1.98 N/A N/A
o . . . CT 0.01 0.25 (PF 20) N/A
Intermedlatg |n.: ba5|c.chem|cal Processing of Dermal HE 0 0.17 (PF 20) N/A
2:12”::2;;Lrlgtri]c%hcnrlz?L:?:étzrr(i):;a ::nciz)malder]yde o Inhalation ct 1.98 49 (APF 29) -
. : ) ’ ) HE 0.1 2.6 (APF 25) v
plastic material and resin N qumulanons, T 198 N/A 0
manufacturing; oil and gas drilling, Mixtures, or ONU Inhalation HE 198 N/A N/A
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Life Cycle
Stage

Category

Exposure Human Health Effects®

Exposure Exposure Level Aﬁ:rf;:tli:: ;ﬁ)imier Cancer®

Subcategory ScI:;narioa Population | g o ite CTL_n%ir::;l Dermal MOE =10
HE = High- MOE MOE
End (No PPE) (w/ PPE)¢

extraction, and support activities; Reaction
wholesale and retail trade Products

Processing of Dermal CT 0.01 0.25 (PF 20) N/A

formaldehyde Worker HE 0 0.17 (PF 20) N/A
Solid separation agents in ::nto lati Inhalation CT 1.98 49 (APF 25) 9
miscellaneous manufacturing qrmu ations, HE 26 2.6 (APF 25)

Mixtures, or CT 1.98 N/A a

L%:e;::ftr; ONU Inhalation HE 198 N/A N/A

Processing of Dermal CT 0.01 0.25 (PF 20) N/A
Agricultural chemicals Formaldehyde Worker HE 0 0.17 (PF 20) N/A
(nonpesticidal) in: Agriculture, into . CT 1.98 49 (APF 25) a
forestry, fishing, and hunting; Formulations, Inhalation HE 0.1 2.6 (APF 25) 4
pesticide, fertilizer, and agricultural | Mixtures, or CT 1.98 N/A a
chemical manufacturing E:a:dcltlgr; ONU Inhalation HE 1.98 N/A N/A

Processing of Dermal CT 0.01 0.25 (PF 20) N/A

!:ormaldehyde Worker HE 0 0.17 (PF 20) N/A
Surface active agents in plastic ::nto Lati Inhalation ol 1.98 49 (APF 25) 4
material and resin manufacturing grmu ations, HE ol 2.6 (APF 25) 4

Mixtures, or CT 1.98 N/A a

Reaction ONU Inhalation

Products HE 1.98 N/A N/A

Processing of Dermal CT 0.01 0.25 (PF 20) N/A

Formaldehyde Worker HE 0 0.17 (PF 20) N/A
lon exchange agents in adhesive into . CT 1.98 49 (APF 25) a
manufacturing and paint and Formulations, Inhalation HE 0.1 2.6 (APF 25) 4
coating manufacturing Mixtures, or CT 1.98 N/A a

Reaction ONU Inhalation

Products HE 1.98 N/A N/A
Lubricant and lubricant additive in Processing of Worker Dermal CT 0.01 0.25 (PF 20) N/A
adhesive manufacturing Formaldehyde HE 0 0.17 (PF 20) N/A

Page 26 of 38




Life Cycle
Stage

Category

Exposure Human Health Effects®
Exposure Exposure Level Aﬁ:rf;:tli:: ;ﬁ)imier Cancer®
Subcategory ScI:;narioa Population | g iter CTL_n%ir::;l Dermal MOE =10
HE = High- MOE MOE
End (No PPE) (w/ PPE)¢
into Inhalation CT 1.98 49 (APF 25) a
Formulations, HE 0.1 2.6 (APF 25) 4
Mixtures, or CT 1.98 N/A d
Reaction ONU Inhalation HE 1.98 N/A N/A
Products
Processing of Dermal CT 0.01 0.25 (PF 20) N/A
Plating agents and surface treating Formaldehyde Worker HE 0 0.17 (PF 20) N/A
) . into . CT 1.98 49 (APF 25) a
agents in all other chemical Formulations Inhalation HE o1 2.6 (APF 25) 7
product and preparation Mixtures. or ’ T 1 .98 : NUA 0
manufacturing Reaction ONU | Inhalation '
Products HE 1.98 N/A N/A
Processing of Dermal CT 0.01 0.25 (PF 20) N/A
Formaldehyde Worker HE 0 0.17 (PF 20) N/A
Soap, cleaning compound, and |Fnto lati Inhalation CT 1.98 49 (APF 25) J
toilet preparation manufacturing grmu ations, HE 2L 2.6 (APF 25) 4
Mixtures, or CT 1.98 N/A a
Erejgflftr; ONU Inhalation HE 1.98 N/A N/A
Processing of Dermal CT 0.01 0.25 (PF 20) N/A
Formaldehyde Worker HE 0 0.17 (PF 20) N/A
’ into . Inhalation CT 1.98 49 (APF 25) a
Laboratory chemicals Formulations, HE 0.1 2.6 (APF 25) v
Mixtures, or CT 1.98 N/A Q
Ere;:;ﬁr; ONU Inhalation HE 1.98 N/A N/A
Processing of Dermal CT 0.01 0.25 (PF 20) N/A
Formaldehyde Worker HE 0 0.17 (PF 20) N/A
Adhesive and sealant chemicalin into Inhalation CT 1.98 49 (APF 25) a
adhesive manufacturing ) HE 0.1 2.6 (APF 25) v
qumulanons, T 1.98 N/A 0
Mixtures, or ONU Inhalation HE 198 N/A N/A
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Human Health Effects®

Exposure
. Level Acute Non-Cancer .
gltf:g(:ycle Category Subcategory :ﬁg?‘zl:i:; Population E;':::z:e CT;%?:‘I;I "E,";ﬁt;f&gg 5101 gancer
HE = High- MOE MOE
End (No PPE) (w/ PPE)¢
Reaction
Products
Processing of Dermal CT 0.01 0.25 (PF 20) N/A
formaldehyde Worker HE 0 0.17 (PF 20) N/A
Bleaching agents in textile, apparel, ::nto lati Inhalation CT 1.98 49 (APF 25) 9
and leather manufacturing qrmu ations, HE 01 2.6 (APF 25)
Mixtures, or CT 1.98 N/A a
E?j::g; ONU Inhalation HE 198 N/A N/A
Dermal CT 0.01 0.25 (PF 20) N/A
Worker HE 0 0.17 (PF 20) N/A
Repackaging Sales to distributors for laboratory Repackaging Inhalation CT 3.34 83 (APF 25) a
chemicals HE 0.02 1.0 (APF 50) \4
. CT 3.34 N/A a
ONU Inhalation HE 334 N/A N/A
Dermal CT 0.15 3 (PF 20) N/A
Worker HE 0.1 2 (PF 20) N/A
Recyling Recycling Recycling Inhalation CT 1.38 35 (APF 25) J
HE 0.51 13 (APF 15) v
. CT 1.38 N/A a
ONU Inhalation HE 138 N/A N/A
Dermal CT N/A N/A N/A
Worker HE N/A N/A N/A
Distribution in | Distributionin Distribution in commerce Storage and Inhalation CT 3.22 80 (APF 25) a
Commerce Commerce Retail HE 0.59 15 (APF 25) v
. CT 3.22 N/A a
ONU Inhalation HE 322 N/A N/A
Non- Process aid in: Oil and gas drilling, Use of Dermal CT 0.01 0.25 (PF 20) N/A
Industrial Use incorporative extraction, and sgpport activities; formlal‘dehyde Worker HE 0 0.17 (PF 20) N/A
activities process aid specific to petroleum for oilfield well Inhalation CT 174.42 4,360 (APF 25) a
production, hydraulic fracturing production HE 0.87 22 (APF 25) v
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Life Cycle
Stage

Human Health Effects®

Exposure
Level Acute Non-Cancer .
Category Subcategory :)ézt;zl:ifa Population E;':::z:e i;%i'::;l "E,";ﬁt;f&g? 5101 Gancer
HE = High- MOE MOE
End (No PPE) (w/ PPE)¢
. CT 174.42 N/A a
ONU" | Inhalation [ 174.42 N/A N/A
Dermal CT 0.03 0.5 (PF 20) N/A
Worker HE 0.02 0.3 (PF 20) N/A
Use in construction Furniture . Inhalation CT 2.68 67 (APF 25) dJ
manufacturing HE 0.3 7.5 (APF 25) \4
. CT 2.68 N/A a
ONU Inhalation HE 68 N/A N/A
Dermal CT 0.02 0.4 (PF 20) N/A
Oxidizing/reducing agent; Worker HE 0.01 0.3 (PF 20) N/A
processing aids, not othe’rwise Processing aid Inhalation CT 3.24 81 (APF 25) d
listed ’ HE 1.31 33 (APF 25) g
. CT 3.24 N/A
ONU Inhalation HE 3.4 N/A N/A
Dermal CT 3.75 18.8 (PF 5) N/A
Industrial use Worker HE 2.5 12.5 (PF 5) N/A
of lubricants Inhalation CT 0.72 15 (APF 25) 4
*(modeled HE 0.2 5 (APF 25) 4
data) ) CT 0.72 N/A 4
ONU Inhalation HE 0.72 N/A N/A
Dermal CT 0.13 2.5 (PF 20) N/A
Industrial Paints and coatings; adhesives and Worker HE 0.08 1.7 (PF 20) N/A
products sealants; lubricants Foundries Inhalation CT 2.74 69 (APF 25) J
’ HE 0.5 11 (APF 25) 4
. CT 2.74 N/A a
ONU Inhalation HE 574 N/A N/A
Use of CT 0.01 0.25 (PF 20) N/A
) Dermal
coatings, Worker HE 0 0.17 (PF 20) N/A
paints, Inhalation CT 1.88 47 (APF 25) a
adhesives, or HE 0.59 15 (APF 25) v
sealants (non- ONU Inhalation CT 1.88 N/A a
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Human Health Effects®

Exposure
. Level Acute Non-Cancer .
gltf:g(:ycle Category Subcategory :ﬁg?‘zl:i:; Population E;':::z:e CT;%?:‘I;I "E,";ﬁt;f&gg 5101 gancer
HE = High- MOE MOE
End (No PPE) (w/ PPE)¢
spray HE N/A N/A N/A
applications)
Use pf Dermal CT 0 0.18 (PF 20) N/A
cogtmgs, Worker HE 0 0.07 (PF 20) N/A
palntsf Inhalation CT 1.62 65 (APF 25) a
adhesives, or HE 0.45 6.9 (APF 25) 4
sealants CT 1.62 N/A a
(spray or ONU Inhalation
unknown) HE N/A N/A N/A
Dermal CT 3.75 18.8 (PF 5) N/A
Industrial use Worker HE 2.5 12.5 (PF 5) N/A
of lubricants iInhalation CT 0.72 15 (APF 25) v
*(modeled HE 0.2 5 (APF 25) 4
data) ) CT 0.72 N/A 4
ONU Inhalation HE 0.72 N/A N/A
Use of CT 0.01 0.25 (PF 20) N/A
. Dermal
cogtlngs, Worker HE 0 0.17 (PF 20) N/A
Aerospace use in: paints and pamts., Inhalation CT 1.88 47 (APF 25) g
coating; adhesives and sealants; adhesives, or HE 0.59 15 (APF 25) Y
lubricants; and foam insulation 22?;3”“ (non- ONU hatati cT 1.88 N/A Q
nhalation
applications) HE N/A N/A N/A
Use of Dermal CT 0 0.18 (PF 20) N/A
cogtings, Worker HE 0 0.07 (PF 20) N/A
palnts., Inhalation CT 1.62 65 (APF 25) a
adhesives, or HE 0.45 6.9 (APF 25) v
sealants CT 1.62 N/A a
(spray or ONU Inhalation
unknown) HE N/A N/A N/A
Commercial Furnishing Floorlcoverings; foam geating and Tf:x‘tileA Dermal CT 0.02 0.41 (PF 20) N/A
Use treatment/ bedding products; furniture & Finishing - 8 hr Worker HE 0.01 0.27 (PF 20) N/A
care products | furnishings including stone, plaster, | TWA Inhalation CT 3.92 98 (APF 25) a
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Life Cycle
Stage

Human Health Effects®

Exposure
Level Acute Non-Cancer c
Exposure . Exposure - Inhalation MOE =1 ancer®
Category Subcategory ScZnarioa Population R':)ute” CTL‘n‘:"i'::;‘ o
HE = High- MOE MOE
End (No PPE) (w/ PPE)¢
cement, glass and ceramic articles; HE 0.34 8.5 (APF 25) v
metal articles; or rubber articles; . CT 3.92 N/A a
cleaning and furniture care ONU Inhalation HE N/A N/A N/A
products; leather conditioner; Installation CT 0.03 0.6 (PF 20) N/A
leather tanning, dye, finishing and Dermal HE 0.02 0.4 (PF 20) N/A
impregnation and care products; demolition of Worker . cT 392 80 (APF 25) Q
textile (fabric) dyes; textile finishing | formaldehyde Inhalation HE 0.35 8.7 (APF 25) 4
and impregnating/ surface based CT 3.22 N/A a
treatment products. furnishings
and building/
construction
materials in
residential, ONU Inhalation
public, and HE N/A N/A N/A
commercial
buildings, and
other
structures
Use of . Dermal CT 0.02 0.4 (PF 20) N/A
formulations Worker :E g_g; 0.3 :\IP/ZZO) E;ﬁ
Treatment containing ; . ;
products Water treatment products formaldehyde HE 62 N/A N/A
for water . cF 039 N/A N/A
treatment oh HE N/A N/A N/A
Use of Dermal CT 0.19 3.8 (PF 20) N/A
formulations Worker HE 0.13 2.5 (PF 20) N/A
containing . €T 356 N/A N/A
Treatment/ Laundry and dishwashing products | formaldehyde Inhatation HE 239 N/A N/A
care products .
in laundry and cF 356 N/A N/A
dishwashing ONY {nhkatation
products N/A N/A N/A
Worker Dermal CT 0 0.18 (PF 20) N/A
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Life Cycle
Stage

Human Health Effects®

Exposure
Level Acute Non-Cancer
Exposure . Exposure | cr=centrat Inhalation MOE =1 Cancer®
Category Subcategory Scenario® Population Route® S Dermal MOE =10
HE = High- MOE MOE
End (No PPE) (w/ PPE)¢
Use of HE 0 0.07 (PF 20) N/A
coatings, Inhalation CT 1.62 65 (APF 25) a
paints, HE 0.45 6.9 (APF 25) 4
adhesives, or CT 1.62 N/A d
sealants
Construction, i
e (spray or ONU Inhalation HE N/A N/A N/A
electprical’ and Adhesives and sealants; Paint and unknown)
meta’l coatings Use of Dermal CT 0.01 0.25 (PF 20) N/A
coatings, HE 0 0.17 (PF 20) N/A
products . Worker
paints, Inhalation CT 1.88 47 (APF 25) a
adhesives, or HE 0.59 15 (APF 25) 4
sealants (non- CT 1.88 N/A a
spray ONU Inhalation
applications) HE N/A N/A N/A
Installation CT 0.03 0.6 (PF 20) N/A
Dermal
and Worker HE 0.02 0.4 (PF 20) N/A
demolition of Inhalation CT 3.22 80 (APF 25) a
Construction and building Lc;rsr‘r;illldehyde HE 0.35 8.7 (APF 25) v
materials covering large surface o CT 3.22 N/A g
. . . furnishings
L areas, including wood articles; o
Furnishing . . . and building/
construction and building materials .
treatment/care . construction
covering large surface areas, L
products . . . materials in
including paper articles; metal residential ONU Inhalati
articles; stone, plaster, cement, e nhatation HE N/A N/A N/A
) . public, and
glass and ceramic articles .
commercial
buildings, and
other
structures
. . . . CT 0.02 0.4 (PF 20) N/A
boducts | slecticatectiontc ates:otner | etoctonicang | Woker | o | HE |00t | 03(PF20) | WA
P ’ Inhalation CT 0.79 20 (APF 25) 4
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Life Cycle
Stage

Human Health Effects®

Exposure
Level Acute Non-Cancer
Exposure . Exposure | cr=centrat Inhalation MOE =1 Cancer®
Category Subcategory Scenario® Population Route® S Dermal MOE =10
HE = High- MOE MOE
End (No PPE) (w/ PPE)¢
machinery, mechanical appliances, | metal HE 0.26 6.6 (APF 25) v
electronic/electronic articles products . CT 0.79 N/A 4
ONU Inhalation HE N/A N/A N/A
Dermal CT 0.02 0.4 (PF 20) N/A
Construction and buildin Use of Worker HE 0.01 0.3 (PF 20) N/A
Metal products | materials covering large sgurface electronic and Inhalation CT 0.79 20 (APF 25) 4
P als covering 1arge st metal HE 0.26 6.6 (APF 25) v
areas, including metal articles
products ONU Inhalation CcT 0.79 N/A v
HE N/A N/A N/A
Use of CT 0.03 0.5 (PF 20) N/A
. Dermal
formulations Worker HE 0 0.07 (PF 20) N/A
containing Inhalation CT 0.64 16 (APF 25) v
formaldehyde HE 0.1 2.5 (APF 25) v
in automotive CT 0.64 N/A v
care products
(industry data) ONU Inhalation
*(modeled HE N/A N/A N/A
data)
. . . . Use of CT 0 0.2 (PF 20) N/A
Automotive Automotive articles and automotive . Dermal
. formulations HE 0 0.07 (PF 20) N/A
and fuel care products; lubricants and L Worker
products greases; fuels and related products containing Inhalation CT 0.3 8.7 (APF 25) Y
’ formaldehyde HE 0.01 11 (APF 1,000) v
in automotive CT 0.3 N/A 4
care products
(complete ONU Inhalation
evaporation) HE N/A N/A N/A
*(modeled
data)
Use of CT 5 25 (PF 5) N/A
. Dermal
formulations Worker HE 3.33 17 (PF 5) N/A
containing tnhatation €T 62 N/A N/A
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Life Cycle
Stage

Human Health Effects®

Exposure
Level Acute Non-Cancer
Exposure . Exposure | cr=centrat Inhalation MOE =1 Cancer®
Category Subcategory Scenario® Population Route® S Dermal MOE =10
HE = High- MOE MOE
End (No PPE) (w/ PPE)¢
formaldehyde HE &1 N/A N/A
in fuels . ct 62 N/A N/A
HE NAA N/A N/A
Dermal CT 0.04 0.8 (PF 20) N/A
Use of Worker HE 0.03 0.5 (PF 20) N/A
ajfotr)notive tnhatation i 244 N/A N/A
. HE 244 N/A N/A
lubricants = 544 N/A N/A
HE NA N/A N/A
Use of Dermal CT 7.5 38 (PF 5) N/A
fertilizer Worker HE 5 25 (PF 5) N/A
containing Inhalation CT 7.18 179 (APF 25) a
formaldehyde HE 1.77 44 (APF 25) a
Agriculture use Lawn and garden products !n outqoors Ct 7.18 N/A g
products including
lawns ONU Inhalati
(agriculture nhatation |\ N/A N/A N/A
and
landscape)
Dermal CT 0.8 15 (PF 20) N/A
Use of Worker HE 0.5 10 (PF 20) N/A
Outdoor use Explosive materials exselgsive nhatation i 292 N/A N/A
products P m:terials HE +45 N/A N/A
ONU I . €t 2:92 N/A N/A
HE NAA N/A N/A
1523 NA N/A N/A
Yseof bermat
Packaging, . . HE NA N/A N/A
; Paper products; plastic and rubber | packaging; Worker
paper, plastic, . €T 129 N/A N/A
products; toys, playground, and papef;antd tnhatation
hobby ) ! HE 166 N/A N/A
products sporting equipment hobby P FTy /A NIA
I HE NA N/A N/A
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Human Health Effects®

Exposure
. Level Acute Non-Cancer .
gltf:g(:ycle Category Subcategory :)ézt;zl:ifa Population E;':::z:e i;%i'::;l "E,";ﬁt;f&g? 5101 gancer
HE = High- MOE MOE
End (No PPE) (w/ PPE)¢
Use of Dermal CT 0.03 0.6 (PF 20) N/A
Packaging, formulations Worker HE 0.01 0.2 (PF 20) N/A
paper, plastic, Arts, crafts, and hobby materials containing Inhalation CT 2.61 65 (APF 25) J
hobby ’ ’ formaldehyde HE 0.28 6.9 (APF 25) 4
products in craft ) CT 2.61 N/A ]
materials ONU Inhalation HE N/A N/A N/A
Use of printing Dermal CT 0.4 7.5 (PF 20) N/A
ink, toner, and Worker HE 0.3 5 (PF 20) N/A
colorant Inhalation CT 2.85 71 (APF 25) a
products HE 0.87 22 (APF 25) v
Packaging, containing . CT 2.85 N/A a
paper, pglas%ic, Ink, toner, and colorant products; formaldehyde ONU Inhalation HE N/A N/A N/A
hobby photographic supplies Photo Dermal CT 0.02 0.4 (PF 20) N/A
products processing Worker HE 0.01 0.3 (PF 20) N/A
using . €T 4.65 N/A N/A
formulations HE 342 N/A N/A
containing . €t 465 N/A N/A
formaldehyde | ONY | tnhatation o NFA N/A N/A
Dermal CT 0.02 0.3 (PF 20) N/A
Products not Worker HE 0.01 0.2(PF 20) N/A
described by | Laboratory chemicals General Inhalation CT 1.19 30 (APF 25) d
laboratory use HE 0.14 3.5 (APF 25) 4
other codes
ONU Inhalation CT 1.19 N/A d
HE N/A N/A N/A
Dermal CT 0.58 15 (PF 20) N/A
Worker Worker HE 0.39 8 (PF 20) N/A
Disposal Disposal Disposal handling of Inhalation CT 12.88 322 (APF 25) =
HE 2.71 68 (APF 25) a
wastes . CT 12.88 N/A a
ONU Inhalation HE N/A N/A N/A

2 Strike through cells for occupational exposure scenarios indicate slight or slight to moderate confidence and was not used to determine unreasonable risk.
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® Only Inhalation exposure routes were assessed for ONUs.
¢ Grayed and bolded cells indicate unreasonable risk and N/A indicate that the particular exposure pathway and therefore human health effect are not an expected

route of exposure.

4The MOEs are calculated with use of a PPE, either a respirator or dermal protection. The value in parenthesis represents the protection factor used to calculate the
MOE with PPE (APF for inhalation exposures or PF for dermal exposures). For dermal exposure routes, a maximum PF value of 20 was used as part of the

unreasonable risk determination.
¢ For cancer, unchecked boxes indicate no unreasonable risk is expected. A checked box indicates that there could potentially be a cancer risk with sustained

chronic exposures.

Table 2-2. Supporting Basis for the - Unreasonable Risk Determination for Human Health (Consumer Conditions of Use)*

Human Health
Effects®

Life Cycle
Stagey Category Subcategory Exposure Scenario Population® | Exposure Route® | aAcute Non-Cancer
Inhalation MOE =1
Dermal MOE =10
Foam seating Consumer Inhalation 0.06
o ) (residential) Bystander 0.61
Floor'covermgs, foam segtmg and . Consumer . 05
bedding products; cleaning and Textile and leather Bystander Inhalation 0.66
Furnishings furnishing care products; furniture finishing products -
S . . Consumer Dermal 0.1
treatment/ care | and furnishings including stone,
. . Consumer . 6.31
products plaster, cement, glass and ceramic Varnishes and floor Inhalation
. . . . - Bystander 7.88
articles; metal articles; or rubber finishes
articles Consumer Dermal 0.97
Consumer Use Furniture wood articles Consumer Inhalation 0.15
(residential) Bystander 1.46
Furniture seat covers Consumer 3
o (residential) Bystander 29.86
Furnishings . .
Fabric, textile, and leather products Seat covers Consumer ) 0.66
treatment/ care . . Inhalation
products not covered elsewhere (clothing) (automobile) Bystander N/A
Textile - clothing Consumer 42.07
(residential) Bystander 533.51
Water treatment products N/A Consumer N/A N/A

* For readability, a redline version is not provided for Table 2-2. Rather, risk estimates utilizing the draft MOE are shown and replaces the previous Table 2-2 as
part of the Unreasonable Risk Determination for Formaldehyde published in January 2025.

Page 36 of 38




Life Cycle
Stage

Human Health

Category Subcategory Exposure Scenario Population® | Exposure Route® [ Acute Non-Cancer
Inhalation MOE =1
Dermal MOE =10
Treatment
products N/A Bystander |\ N/A
Treatment/ care N/A Consumer N/A N/A
Laundry and dishwashing products
products y gp N/A Bystander N/A N/A
Consumer Inhalation 0.02
Glues and adhesives Bystander 0.03
Construction, Consumer Dermal 0
paint, Adhesives and sealants; paints and Consumer Inhalation 0.31
electrical, and | coatings Caulk (sealant) Bystander 0.38
metal products Consumer Dermal 0.97
Solvent-based wall paint | Consumer Dermal 0.01
Water based wall paint Consumer Dermal 0.1
Construction and building materials Building and Consumer 0.08
covering large surface areas, construction materials - Inhalation
Construction, including wood articles; construction | wood articles: hardwood | Bystander
paint, and building materials covering large | floors 0.78
electrical, and | surface areas, including paper
metal products | articles; metal articles; stone, Liquid based concrete,
. Consumer Dermal
plaster, cement, glass and ceramic cement and plaster
articles 0.19
Machinery, mechanical appliances, N/A Consumer N/A N/A
Electrical electrical/ electronic articles; other
products machinery, mechanical appliances, Bystander
electrical/ electronic articles N/A N/A N/A
Consumer Inhalation 0.12
. . ) Lubricants non-spray Bystander 0.16
. Automotive articles and automotive
Automotive and . Consumer Dermal 0.01
care products; lubricants and — -
fuel products . Liquid fuels/ motor oils Consumer Dermal 0.01
greases; fuels and related products -
Exterior car wax and
. Consumer Dermal
polish 0
Agriculture use Lawn and garden products N/A Consumer N/A N/A
products gardenp N/A Bystander | N/A N/A
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Life Cycle
Stage

Human Health
Effects®

Category Subcategory Exposure Scenario Population® | Exposure Route® [ Acute Non-Cancer
Inhalation MOE =1
Dermal MOE =10
Packagmgf Paper products; plastic and rubber Rubber articles Consumer . 0.04
paper, plastic, | products; toys, playground, and (residential) Bystander Inhalation
hobby products | sporting equipment y 0.37
Consumer . 0.27
) . Inhalation
Hobby products | Arts, crafts, and hobby materials Craft paint Bystander 0.34
Consumer Dermal 0.97
Consumer 0.06
i iqui i Inhalation
Packagmg., Ink, toner, and colorant products; Liquid photograpmc Bystander 0.07
paper, plastic, . . processing solutions
photographic supplies Consumer Dermal 0.01
hobby products - -
Inks applied to skin Consumer Dermal 0.13

a Typically, ‘Consumer’ represents ‘Adult’ or ‘Youth’ age groups; ‘Bystander’ typically represents ‘Child’ and ‘Infant’ age groups. ‘Infant’ represents ages 0-2;

‘Child’ represents ages 3-10; ‘Youth’ represents ages 11-20; and ‘Adult’ represents ages >21.

® Only inhalation exposure routes were assessed for Bystander.
¢Grayed and bolded cells indicate unreasonable risk and N/A indicate that the particular exposure pathway and therefore human health effect are not an
expected route of exposure.

Page 38 of 38




