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HOW EPA EVALUATES EXISTING CHEMICALS

• The Toxic Substances Control Act (TSCA) requires EPA to evaluate 
the safety of existing chemicals via a three-stage process:

https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/risk-evaluations-existing-chemicals-under-tsca 

Step 2
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STATUS OF CHEMICALS IN TSCA RISK 
EVALUATION PROCESS

 (JANUARY 2026)
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• 4-tert-Octylphenol

• Benzene

• Ethylbenzene

• Naphthalene 

• Styrene 

CY26 Final Risk Evaluation

• 1,2-Dichloroethane 

(4/30/2026)

• D4 Octamethylcyclotetrasiloxane

• HHCB

• Phthalic anhydride

• o-Dichlorobenzene

• p-Dichlorobenzene

• 1,2-Dichloropropane

• 1,1,2-Trichloroethane

• trans-1,2-dichloroethylene

• Ethylene dibromide

• Tetrabromobisphenol A 

• Triphenyl phosphate

Chemicals Undergoing Risk Management
• Asbestos

• Methylene Chloride

• Perchloroethylene

• Trichlorethylene (TCE)

• Carbon Tetrachloride

• N-Methylpyrrolidone (NMP) – 4/26 

• 1-Bromopropane – 4/26 

• C.I. Pigment Violet 29 (PV29) – 7/26

• Cyclic Aliphatic Bromide Cluster (HBCD) – 2/26 

• Formaldehyde – 5/26 

• Di-isodecyl phthalate (DIDP) – 7/26 

• Di-isononyl phthalate (DINP) – 7/26 

• 1,4-Dioxane – 9/26 

• Tris(2-chloroethyl) phosphate (TCEP) – 10/26

• Asbestos Part II – 11/26  

• 1,1-Dichloroethane

• 1,3-Butadiene

• Dibutyl phthalate (DBP)

• Butyl benzyl phthalate (BBP)

• Di-ethylhexyl phthalate (DEHP)

• Di-isobutyl phthalate (DIBP)

• Dicyclohexyl phthalate (DCHP)

Final Rule

Draft 

Rule

High Priority 

Chemicals

(Scoping Phase)

• Acetaldehyde

• Acrylonitrile

• Benzenamine

• Vinyl Chloride

• MBOCA

https://www.google.com/search?q=Octamethylcyclotetrasiloxane&rlz=1C1GCEA_enUS1075US1075&oq=what+is+D4+TSCA+chemical&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigATIHCAIQIRigATIHCAMQIRigATIHCAQQIRirAjIHCAUQIRiPAjIHCAYQIRiPAtIBCTY1NzFqMGoxNagCCLACAfEFFkRuSz3beILxBRZEbks923iC&sourceid=chrome&ie=UTF-8&ved=2ahUKEwiBq8D8ppOSAxWEHjQIHdscKrkQgK4QegQIARAB


HAZARD ASSESSMENT – IT’S ONE OF 
THE PRIMARY REASONS OUR 
PROFESSION IS EVOLVING 



EXAMPLES OF TLVS AND TSCA CHEMICAL 
EXPOSURE VALUES  

Chemical TLV 8 hr TWA TLV basis TSCA value (OEV/ECEL) 

Perchloroethylene 25 ppm
Eye irritation and central nervous system 

symptoms 
0.14 ppm

Methylene chloride 50 ppm 
Minimize potential for elevation of 

carboxyhemoglobin and CNS depression
2 ppm 

Trichloroethylene 10 ppm CNS effects and renal toxicity and cancer 0.2 ppm 

Carbon tetrachloride 0.1 ppm Liver damage 0.033 ppm 

Diisononyl phthalate NA NA 0.081 ppm

1,4-dioxane 20 ppm 
Liver and kidney toxicity and eye & respiratory 

tract irritation 
0.055 ppm 

1,1- dichloroethane 100 ppm
Eye and upper respiratory tract irritation and 

possible liver and kidney injury 
0.044 ppm 

1,3-butadiene 2 ppm Cancer A-2 suspected human carcinogen 0.11 ppm

Formaldehyde 0.1 ppm Upper respiratory tract and eye irritation 0.01      0.11      0.3  ppm    



WHAT IS A TSCA OEV VS. ECEL? 

• OEV is used in the Risk Evaluation as “the level below which the EPA would not 
expect any (appreciable)* adverse health effects for a worker assuming exposure 
to the chemical substances for a working lifetime without controls (PPE).”

‒ Also used to guide the needed LOD for acceptable data sets 

‒ Appears to be based on an acceptable risk level of 1 x 10-4 for carcinogens and a hazard 
benchmark of 1 for non-carcinogens

• ECEL is promulgated by EPA as part of Section 6 Risk Management

• ECEL often the same as the OEV 

‒ 8 hour or STEL 

• EPA may require ECELs as an 
interim control prior to or as part 
of a Workplace Chemical 
Protection Program (WCPP) 

POD HEC
UF & modifying 
factors applied

OEV 

OEV and ECEL defined in the Compliance Guide for the Workplace 

Chemical Protection Program Under TSCA  (January 2025) 

* document states “appropriate” we believe EPA means appreciable 



KEY REASONS FOR TSCA DIFFERENCES

• Target organs of concern 

‒ i.e., eye irritation versus specific neurologic effects vs. carcinogenic effect

• Updated interpretation of studies

‒ Effects reported at lower dose levels 

‒ However, debate in the selection of appropriate studies/endpoints and data 
quality 

• Updated dose-response modeling methods (BMD analysis)

• Linear no threshold dose cancer modeling 

• EPA evaluates non-cancer and cancer effects separately



EPA NON-CANCER HAZARD ASSESSMENTS

• Point of departure (POD) = endpoint for 
assessment (mg/kg; mg/kg-day)

‒ Toxicological dose-response curve from 
animal data or observational data 
corresponding to either:

o low observable adverse effect level (LOAEL)

o no observable adverse effect level (NOAEL)

o benchmark dose (BMD) 

• BMD is becoming EPA and other agency 
preferred approach as it reflects shape of 
curve, doesn’t rely on testing doses
o Requires larger data set and statistical modeling



EPA NON-CANCER HAZARD ASSESSMENTS 

• HED – human equivalent dose (mg/kg-day) 
‒ Converts animal to human equivalent dose based on body 

weight scaling 

• HEC – human equivalent concentration (mg/m3)
‒ Converts animal study inhalation concentrations to human 

concentrations
‒ Extrapolates based on an equivalent concentration using 

body weight and breathing rates and other pulmonary 
interspecies parameters 

‒ Or calculated directly by using models (i.e., physiologically 
based pharmacokinetic models (PBPK) or others) 

• Advantage of HEC/HED modeling 
‒ often reduces Uncertainty Factor (UF) from 100 to 30 

(typically)  



USE OF UNCERTAINTY FACTORS (UF)

• Most common is a Total UF of 100 x for:
• Animal        Human

• Human       Human 

• Total UF can be increased or decreased
• LOAEL to NOAEL (BMD may help here)

• Toxicokinetic (HEC calculation)

• Lack of chronic duration studies

• Human studies

POD 

 LOAEL to 
NOAEL 

Account for 
inadequate 
animal data

Account  for 
Animal to 
human 

Extrapolation 

Human 
Intraspecies

10 x 

10 x 

10 x 



USE OF UNCERTAINTY FACTORS (BENCHMARK MOE) 
• Option 1: Applied to POD 

‒ POD ÷ UFs = “acceptable air concentration” for comparison to exposure  

o Example: Refence Concentration (RfC)  = estimate of a continuous inhalation 
exposure to a human population including sensitive subgroups likely to be 
without an appreciable risk of deleterious effects during lifetime (mg/m3) 

• Can be adjusted to worker scenario (ex. 8/24 hours 250/365 days) 

• However, original basis of study findings may not be relevant to worker 
populations!  (e.g. formaldehyde)

o Approach used to develop TSCA worker “acceptable air concentrations” 
[ECEL/OEV]

• Option 2: Margin of Exposure (MOE) 

‒ POD ÷ exposure = MOE for comparison to benchmark MOE

o Where benchmark MOE = uncertainty factors 

‒ Approach used in TSCA Risk Evaluations to determine 
“unreasonable risk”

𝑷𝑶𝑫

𝑬𝒙𝒑𝒐𝒔𝒖𝒓𝒆
= 𝑴𝑶𝑬

If MOE >Benchmark MOE (Total 

UF) then acceptable risk

If MOE < Benchmark MOE (Total 

UF) then unreasonable risk



EPA CANCER HAZARD ASSESSMENTS 

• No threshold – linear modeling 

• Modeling derives an inhalation 
unit risk value (IUR) (ug/m3)-1 that 
quantifies the excess lifetime 
cancer risk from continuous 
inhalation to 1 µg/m3 of that 
chemical concentration



PERCHLOROETHYLENE – OCCUPATIONAL EXPOSURE 
LEVELS (ALL HUMAN STUDIES) 

IRIS | US EPA

ACGIH

• Eye irritation and CNS effects reported at 10-100 ppm

• TWA = 25 ppm (170 mg/m3) 

EPA RfC 

• Cognitive and reaction time changes

• 0.04 mg/m3 is the midpoint of the LOAELs with 1000 UF (IRIS | US EPA)

• 0.052 ppm (0.36 mg/m3) as RfC for continuous residential exposure (100 UF and different HEC calculations than IRIS)

ECHA

• CNS depression in human volunteer studies with NOAEC of 106 ppm

• Derived No Effect Level (DNEL) for 8 hr Worker Inhalation: 138 mg/m3

EPA 
ECEL

• Same midpoint as above (0.04 mg/m3) was chosen

• Adjusted for occupational exposure, adjusted for breathing rate (i.e., 8/24 hour, 5/7 days) 

• 0.14 ppm (0.98 mg/m3) for occupational exposure

1 ppm = 6.79 mg/m3

ECHA – European Chemical Agency 

https://iris.epa.gov/Document/&deid=22540


FORMALDEHYDE – OCCUPATIONAL EXPOSURE LEVELS 

ECHA (2019)

ACGIH

• 0.1 ppm (0.12 mg/m3) based on sensory irritation in humans

ECHA 

• 0.3 ppm (375 µg/m3) local long-term effects based on sensory irritation in humans

• Protective of cancer risk based on animal studies using a non-linear approach showing an exponential 
increase in excess risk: the additional theoretical cancer risk of a non-smoker following a continuous (80 
years) inhalation exposure of 0.1 mg/m3 is assumed to be 3 x 10-7 ECHA (2019) 

EPA

• Draft TSCA risk evaluation 2023 – 0.01 ppm

• Final TSCA risk evaluation Dec 2024 – 0.11 ppm (200 µg/m3) for chronic based on nasopharyngeal cancer 

• Revised TSCA  evaluation Dec 2025 – 0.3 ppm

• Protective against irritation and all other potential hazards, including cancer 

https://echa.europa.eu/documents/10162/13641/investigationreport_formaldehyde_workers-exposure_final_en.pdf/ac457a0c-378d-4eae-c602-c7cd59abc4c5


FORMALDEHYDE OCCUPATIONAL EXPOSURE 
VALUE

• DRAFT Risk Evaluation – proposed 0.011 ppm!

• 2024 Risk Evaluation – 0.11 ppm 

•  2025 Risk Evaluation – 0.3 ppm  



WHY THIS MATTERS
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Condition of Use 

EPA DRAFT 8-hour TWA formaldehyde High-End and Central Tendency

TSCA Proposed 0.011 ppm 

ACGIH TLV  0.1 ppm 

OSHA PEL  0.75 ppm 

(3998)(192) (34) (168) (74) (141) (2) (877)(913) (72) (216)(130)(15) (59) (169) (44) (5) (3) (476) (19) (12) (213) (29) (3) (11) (7) (2) (39) (6) (170) (3)Number of 
Samples

Note: Background residential indoor air 0.01-0.03 ppm 

TSCA Final 0.3 ppm 



EXPOSURE ASSESSMENT AND RISK 
CHARACTERIZATION APPROACH



HIERARCHY OF OCCUPATIONAL EXPOSURE 
ASSESSMENT APPROACHES 

Monitoring data for the chemical of interest

• Personal exposure monitoring data (direct exposures)

• Area monitoring data (indirect exposures)

Surrogate data from other chemicals

• With similar uses, volatility, and physical and chemical properties 

Exposure modeling

• For COUs or OESs where data are limited

• Apply existing models to specific COUs or OESs

• Use available data to develop or adapt models for a particular scenario



SOURCES OF OCCUPATIONAL MONITORING DATA

• Data collected by government agencies 

‒ OSHA CEHD 

‒ NIOSH HHEs

• Industry Submissions 

‒ Monitoring data reported in published 
literature

• Company- or consortia-provided 
industrial hygiene studies

‒ Raw data

‒ Data summaries and analyses

‒ EPA required Test Order submissions



TEST ORDERS

https://www.epa.gov/system/files/documents/2022-01/r2-test-order-presentation-final.pdf 

Testing Types:

• Physical-chemical 
properties

• Environmental Hazards

• Environmental Fate

• Health Effects

• Occupational Exposure
‒ To date 10 Test Orders 

Issued 

• Consumer Exposure
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DATA QUALITY EVALUATION



1 – BROMO PROPANE



LET’S LOOK AT SOME EXAMPLES



GENERAL APPROACH

• For each occupational COU/OES:

‒ Step 1: Describe processes and worker activities (literature search)

‒ Step 2: Develop estimates of inhalation and dermal exposure
o Central tendency (50th percentile) and high-end (95th percentile) estimates

o Inhalation: full-shift and short-term concentrations 

o Dermal: dermal loading using exposure models

‒ Step 3: Calculate exposure concentrations
o Acute and chronic exposures (adjusted to consider averaging period) 

‒ Step 4: Calculate risk estimates 
o Non-cancer: margin of exposure (MOE) approach

o Cancer: inhalation cancer risk



FORMALDEHYDE RISK EVALUATION

• Final risk evaluation released in 
December 2024

‒ Assessed 63 conditions of use

• Revised December 2025

‒ Updated draft risk calculations

• EPA determined that there is 
unreasonable risk to workers due 
to non-cancer and cancer effects



https://www.epa.gov/system/files/documents/2025-01/14.-formaldehyde-.-occupational-exposure-assessment-.-public-release-.-hero-.-dec-2024.pdf 

EXAMPLE COU: PROCESSING AS A REACTANT
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EXAMPLE COU: PROCESSING AS A REACTANT 

INHALATION EXPOSURE DATA SOURCES



FORMALDEHDYE

28



EXAMPLE COU: PROCESSING AS A REACTANT 

INHALATION EXPOSURE ESTIMATES



• 8-hour TWA data used to develop other estimates by applying modifiers 
[frequency (days/year) and duration (years/lifetime)] 

• Average Daily concentrations (ADC) – evaluate chronic non-cancer risks

• Lifetime Average Daily Concentrations (LADC) – evaluate chronic cancer risks

EXAMPLE COU: PROCESSING AS A REACTANT

INHALATION EXPOSURE ESTIMATES



DRAFT EVALUATION OF D4

• Draft risk evaluation released in 
September 2025

• EPA preliminarily determined that there is 
unreasonable risk to workers from 
inhalation and dermal exposure

‒ 24 Occupational COUs identified

• EPA did not consider PPE use in making 
risk determinations

‒ But included quantitative estimates of effect 
of PPE in risk worksheet



D4 OCCUPATIONAL EXPOSURE ASSESSMENT

• To evaluate inhalation exposures in manufacturing/processing 
COUs, EPA used monitoring data submitted by industry consortium

N=1

N=17

N=3



D4 ASSESSMENT – PPE CONSIDERATIONS

• Based on quantitative estimation of effect of PPE, EPA concluded: “When 
applied, the use of PPE is found to mitigate the unreasonable risk to workers”



PPE CONSIDERATIONS FOR RISK EVALUATIONS

• In September 2025, EPA announced proposed amendment to 40 
C.F.R. § 702.39: 

‒ “In determining whether unreasonable risk is presented, EPA’s 
consideration of occupational exposure scenarios will take into account 
reasonably available information on the implementation and use of 
occupational exposure control measures such as engineering and 
administrative controls and personal protective equipment.” 



RISK CHARACTERIZATION- DETERMINATION 
OF “UNREASONABLE RISK” 



RISK CHARACTERIZATION

• EPA evaluates Non-cancer and Cancer effects separately

• Non-cancer

‒ Chronic vs. acute effects

‒ Early risk assessments characterized risks separately for different target 
endpoints (i.e., kidney, liver, CNS, reproductive toxicity)  

Note: Dermal exposure is also considered with comparison to systemic dose (mg/kg-day) 



FORMALDEHYDE ACUTE NON-CANCER RESULTS BY COU



FORMALDEHYDE CANCER RISK CHARACTERIZATION BY 
COU 

10-5 10-4 10-3 10-2





WHAT IS A TSCA “UNREASONABLE 
RISK”



“Risk estimates include inherent uncertainties 

and the overall confidence in specific risk 

estimates varies.”



UNREASONABLE RISK

• Purposely not defined

• Various considerations for different chemicals

• Context driven

• But… is it basically exposures above the EPA ECEL?  

‒ Well…pretty much yes. 



CONCLUSION:  WHY TSCA IS CHALLENGING AND 
EXCITING 

Controversial/

Evolving

Reconsider 

Data
Progress

Beyond 

TLV/PEL

Implementation 

Challenges
Opportunity
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