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EXECUTIVE SUMMARY  
This risk evaluation for n-methylpyrrolidone (NMP) was performed in accordance with the Frank R. 

Lautenberg Chemical Safety for the 21st Century Act and is being issued following public comment and 

peer review. The Frank R. Lautenberg Chemical Safety for the 21st Century Act amended the Toxic 

Substances Control Act (TSCA), the Nationôs primary chemicals management law, in June 2016. Under 

the amended statute, EPA is required, under TSCA Section 6(b), to conduct risk evaluations to 

determine whether a chemical substance presents unreasonable risk of injury to health or the 

environment, under the conditions of use, without consideration of costs or other non-risk factors, 

including an unreasonable risk to potentially exposed or susceptible subpopulations, identified as 

relevant to the risk evaluation. Also, as required by TSCA Section (6)(b), EPA established, by rule, a 

process to conduct these risk evaluations, Procedures for Chemical Risk Evaluation Under the Amended 

Toxic Substances Control Act (82 FR 33726) (Risk Evaluation Rule). This risk evaluation is in 

conformance with TSCA Section 6(b), and the Risk Evaluation Rule, and is to be used to inform risk 

management decisions. In accordance with TSCA Section 6(b), if EPA finds unreasonable risk from a 

chemical substance under its conditions of use in any final risk evaluation, the Agency will propose 

actions to address those risks within the timeframe required by TSCA. However, any proposed or final 

determination that a chemical substance presents unreasonable risk under TSCA Section 6(b) is not the 

same as a finding that a chemical substance is ñimminently hazardousò under TSCA Section 7. The 

conclusions, findings, and determinations in this final risk evaluation are for the purpose of identifying 

whether the chemical substance presents unreasonable risk or no unreasonable risk under the conditions 

of use, in accordance with TSCA Section 6, and are not intended to represent any findings under TSCA 

Section 7. 

 

TSCA Sections 26(h) and (i) require EPA, when conducting risk evaluations, to use scientific 

information, technical procedures, measures, methods, protocols, methodologies and models consistent 

with the best available science and to base its decisions on the weight of the scientific evidence.1 To 

meet these TSCA Section 26 science standards, EPA used the TSCA systematic review process 

described in the Application of Systematic Review in TSCA Risk Evaluations document (U.S. EPA, 

2018a). The data collection, evaluation, and integration stages of the systematic review process are used 

to develop the exposure, fate, and hazard assessments for risk evaluations. To satisfy requirements in 

TSCA Section 26(j)(4) and 40 CFR 702.51(e), EPA has provided a list of studies considered in carrying 

out the risk evaluation, and the results of those studies are included in the Systematic Review Data 

Quality Evaluation Documents (see Appendix B, items 1a-j). 

 

n-Methylpyrrolidone (CASRN 872-50-4), also called n-methyl-2-pyrrolidone, or 1-methyl-2-

pyrrolidone, is a water-miscible, organic solvent that is often used as a substitute for halogenated 

solvents. NMP exhibits a unique set of physical and chemical properties that have proven useful in a 

range of industrial, commercial and consumer applications. NMP has low volatility and high affinity for 

aromatic hydrocarbons, which makes it effective for solvent extraction in petrochemical processing and 

pharmaceutical manufacturing. NMP is also valued for its high polarity and low surface tension which 

are considered desirable for solvent cleaning and surface treatment of metals, textiles, resins, and 

plastics. NMP is subject to federal and state regulations and reporting requirements. NMP has been a 

 
1 Weight of the scientific evidence is defined in EPA regulations as a ñsystematic review method, applied in a manner suited 

to the nature of the evidence or decision, that uses a pre-established protocol to comprehensively, objectively, transparently, 

and consistently identify and evaluate each stream of evidence, including strengths, limitations, and relevance of each study 

and to integrate evidence as necessary and appropriate based upon strengths, limitations, and relevance.ò 40 CFR 702.33. 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4532281
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4532281


 

Page 22 of 576 

 

reportable Toxics Release Inventory (TRI) chemical substance under Section 313 of the Emergency 

Planning and Community Right-to-Know Act (EPCRA) since January 1, 1995.  

NMP is widely used in the chemical manufacturing, petrochemical processing and electronics industries. 

There is also growing demand for NMP use in semiconductor fabrication and lithium ion battery 

manufacturing (FMI, 2015). In the commercial sector, NMP is primarily used for producing and 

removing paints, coatings and adhesives. Other applications include, but are not limited to, use in 

solvents, reagents, sealers, inks and grouts. EPA evaluated the following categories of conditions of use 

for NMP: manufacturing; processing; distribution in commerce, industrial, commercial and consumer 

uses and disposal.2 The total aggregate production volume for NMP decreased slightly from 164 to 160 

million pounds between 2012 and 2015.  

 

Approach  

EPA used reasonably available information (defined in 40 CFR 702.33 as ñinformation that EPA 

possesses, or can reasonably generate, obtain, and synthesize for use in risk evaluations, considering 

the deadlines for completing the evaluationò) in a ñfit -for-purposeò approach, to develop a risk 

evaluation that relies on the best available science and is based on the weight of the scientific evidence. 

EPA used previous analyses as a starting point for identifying key and supporting studies to inform the 

exposure, fate, and hazard assessments. EPA also evaluated other studies that were published since these 

reviews. EPA reviewed the information and evaluated the quality of the methods and reporting of results 

of the individual studies using the evaluation strategies described in Application of Systematic Review in 

TSCA Risk Evaluations (U.S. EPA, 2018a).  

 

In the problem formulation document, EPA identified the NMP conditions of use and presented three 

conceptual models and an analysis plan for the risk evaluation. These have been carried into this final 

risk evaluation where EPA has quantitatively and qualitatively evaluated the risk to the environment and 

human health using both monitoring data (when reasonably available) and modeling approaches for the 

conditions of use within the scope of the risk evaluation. In the problem formulation document, EPA 

performed a screening level analysis to evaluate risks to the general population and to terrestrial and 

sediment-dwelling aquatic species from exposure to water, sediment, soil, and air based on physical and 

chemical properties, environmental fate properties, and environmental release estimates. Screening-level 

analyses can be conducted with limited data based on high-end exposure assumptions and were used by 

EPA during problem formulation to identify which exposure pathways warrant more analysis. EPA has 

since updated the screening level analysis for general population exposure to surface water based on 

more recent TRI data. As part of this risk evaluation, EPA also quantitatively evaluated: 

¶ Risks to aquatic species from environmental releases to surface water associated with the 

manufacturing, processing, distribution, use and disposal of NMP.  

¶ Risks to workers for acute and chronic inhalation, dermal, and vapor-through-skin exposures and 

risks to occupational non-users (i.e., workers who do not directly handle NMP but perform work 

in an area where it is used) from acute and chronic inhalation and vapor-through-skin exposures. 

¶ Risks to consumers from acute inhalation, dermal, and vapor-through-skin exposure and risks to 

consumer bystanders (i.e., non-users who are incidentally exposed to NMP as a result of the use 

of consumer products containing NMP) from acute inhalation and vapor-through-skin exposure.  

 
2 Although EPA has identified both industrial and commercial uses here for purposes of distinguishing scenarios in this 

analysis, the Agency interprets the authority over ñany manner or method of commercial useò under TSCA Section 6(a)(5) 

to reach both. 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827469
https://www.epa.gov/sites/production/files/2018-06/documents/final_application_of_sr_in_tsca_05-31-18.pdf
https://www.epa.gov/sites/production/files/2018-06/documents/final_application_of_sr_in_tsca_05-31-18.pdf
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4532281
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Exposures  

EPA quantitatively evaluated acute and chronic exposures of aquatic species for ambient surface water 

exposures associated with NMP environmental releases from the manufacturing, processing, 

distribution, use and disposal (Section 2.3.2). EPA used environmental release data from EPAôs TRI to 

derive estimates of NMP surface water concentrations (acute and chronic) near facilities reporting the 

highest NMP water releases.  

 

NMP may occur in various environmental media including sediment, soil, water and air. As part of the 

NMP Problem Formulation (U.S. EPA, 2018c), EPA evaluated potential exposures and risks to the 

general population and to environmental receptors through ambient water, sediment, land-applied 

biosolids, and ambient air. Based on environmental fate properties of NMP and first-tier screening level 

analyses, EPA did not identify risks to environmental receptors or to the general population from these 

pathways. Because the approach used to evaluate risks to environmental receptors and the general 

population from ambient air, water, sediment and land-applied biosolids in the Problem Formulation 

was sufficient to make a risk determination, those analyses were brought forward to this document as 

justification for EPAôs final risk determination. Before reaching a final risk determination for surface 

water exposures, however, EPA updated the screening level analysis approach used in the Problem 

Formulation to include more recent TRI release data. 

EPA evaluated acute and chronic human exposures by the dermal and inhalation routes, including direct 

contact with NMP-containing liquids and indirect exposure from vapor-through-skin uptake. NMP has 

unique physicochemical properties (Section 1.1) that result in very efficient dermal absorption (Section 

3.2.2). For each worker occupational use scenario (Section 2.4.1), EPA considered moderate and high-

end exposure parameters and the impact of different combinations of personal protective equipment 

(PPE) on exposure. Empirical data were preferred for exposure estimation when reasonably available. In 

the absence of measured data, EPA used models to estimate exposure to the human receptors of interest. 

The modelsô underlying input parameters and assumptions were based on reasonably available 

information regarding NMP physical and chemical properties, NMP weight fraction in the product, and 

the activity patterns associated with use. Exposure to individuals located near those using NMP-

containing products (i.e., occupational non-users) were also estimated based on inhalation and vapor-

through-skin uptake. 

 

EPA estimated acute exposures to consumers and to adult and child bystanders. Because reasonably 

available information does not indicate that chronic exposures would occur during the use of the 

consumer products identified as containing NMP, EPA did not evaluate chronic consumer exposures. 

EPA varied the following input parameters: the activity pattern of the consumer in using the product 

(including the location or room of use), the duration of use and the mass of the product used to quantify 

the amount of NMP exposure to consumers (Section 2.4.2). EPA selected not only median but also high-

end input parameters in order to develop high-intensity use scenarios to capture the exposures to those 

consumers who may use the products in greater quantities and for a longer duration. 

Hazards  

EPA identified acute and chronic Concentrations of Concern (COCs) for aquatic organisms based on the 

reasonably available acute and chronic hazard data for NMP (Section 3.1). These acute and chronic 

COCs are compared to the estimated surface water concentrations of NMP from the exposure 

assessment.  

 

EPA identified human health hazards based on reasonably available human and animal evidence. 

Reported outcomes in laboratory animal studies range from irritation to decreased body weight and 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5085608
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adverse systemic effects (e.g., liver, kidney, spleen, thymus, testes, brain). EPA reviewed the reasonably 

available information on human health hazard potential and selected sensitive and robust reproductive 

and developmental toxicity endpoints in rodents (i.e., post-implantation loss and decreased fertility) as 

the critical effects for dose-response analysis and risk estimation. EPA identified post-implantation loss 

as the critical endpoint for acute exposures and reduced fertility as the critical endpoint for chronic 

exposures (Section 3.2). As a result of additional analysis performed in response to peer-review 

comments, the point of departure (POD) used as the quantitative basis for evaluating risk from acute 

exposures for all conditions of use (COUs) has changed from 216 mg/L Cmax to 437 mg/L Cmax since the 

draft risk evaluation and since EPAôs TSCA Work Plan Chemical Risk Assessment n-Methylpyrrolidone: 

Paint Stripping Use (U.S. EPA, 2015c). This change in acute POD resulted in some changes to acute 

risk estimates and risk determinations.  

 

Other outcomes, including adverse systemic effects, may occur at higher exposure concentrations. 

Because the risk determinations in the current document are based on adverse reproductive and 

developmental effects observed in a potentially exposed or susceptible subpopulation (e.g., pregnant 

women and women of childbearing age who may become pregnant) and at lower levels of exposure than 

other effects, they are expected to be protective of all other outcomes and potentially exposed or 

susceptible subpopulations. 

 

Human Populations Considered in This Risk Evaluation 

EPA assumed those who use NMP-containing products would be adults of either sex (Ó16 years old), 

including pregnant women, and evaluated risks to individuals who do not use NMP but may be 

indirectly exposed due to their proximity to the user who is directly handling NMP or the product 

containing NMP.  

 

The risk evaluation is based on potential effects on fertility as well as developmental toxicity. The 

lifestages of greatest concern for developmental effects are pregnant women and women of childbearing 

age who may become pregnant. Lifestages of concern for effects on reproductive health and fertility 

include men and women of reproductive age as well as children and adolescents. The risk estimates 

developed as part of this risk evaluation are intended to be protective of these groups and other 

potentially exposed or susceptible subpopulations, including people with pre-existing conditions and 

people with genetic variations that make them more susceptible. Exposures that do not present risks 

based on sensitive reproductive and developmental endpoints are not expected to present risks for other 

potential health effects of NMP because other health effects occur at higher levels of exposure.  

 

Risk Characterization 

This risk evaluation characterizes the environmental (Section 4.1) and human health (Section 4.2) risks 

from NMP under the conditions of use, including manufacture (including import), processing, 

distribution, use, and disposal.  

 

Environmental Risks: For environmental risk, EPA utilized a risk quotient (RQ) to compare the 

estimated acute and chronic NMP exposure concentrations in surface water to respective acute and 

chronic COCs to characterize the risk to aquatic organisms. An RQ that does not exceed 1 indicates that 

the exposure concentrations of NMP are less than the concentrations expected to produce an adverse 

effect. Surface water concentrations were estimated for direct and indirect discharges of NMP and RQs 

and days of exceedance were used to characterize risk to aquatic organisms from acute and chronic 

exposures to NMP. Based on these values (acute RQs all < 1, and chronic RQs < 1 or RQ > 1 but < 20 

days of exceedance) risk to aquatic organisms from acute or chronic exposure pathways was not 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827504
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indicated. NMP is not likely to accumulate in sediment based on its physical and chemical properties 

and is not expected to adsorb to sediment due to its water solubility and low partitioning to organic 

matter. Because NMP toxicity to sediment-dwelling organisms is expected to be comparable to that of 

aquatic organisms, minimal risks are anticipated for sediment-dwelling organisms. NMP exhibits low 

volatility and readily biodegrades under aerobic conditions; therefore, the concentrations in ambient air 

are unlikely to reach levels that would present risks for terrestrial organisms. Details of these estimates 

are in Section 4.1.  

 

Human Health Risks: For human health risks to workers and consumers, EPA identified non-cancer 

human health risks. Based on the exposure scenarios evaluated, risks may be anticipated for individuals 

who are not directly exposed to liquid NMP (e.g., occupational non-user, consumer bystander) as a 

result of indirect exposure via inhalation and vapor through skin exposures. Generally, risks identified 

for workers are linked to chronic exposures, whereas risks for consumers are linked to acute exposures. 

Although glove use may be effective in reducing NMP exposure, some glove types do not provide 

adequate protection. Further discussion and examples of appropriate glove use are included in Appendix 

F. 

 

Strengths, Limitations and Uncertainties in the Risk Characterization 

EPAôs assessments, risk estimations, and risk determinations accounted for uncertainties throughout the 

risk evaluation (Section 4.3). EPA used reasonably available information, in a fit-for-purpose approach, 

to develop a risk evaluation that relies on the best available science and is based on the weight of the 

scientific evidence. For instance, systematic review was conducted to identify reasonably available 

information related to NMP hazards and exposures. If no applicable monitoring data were identified, 

exposure scenarios were assessed using a modeling approach that requires the input of various chemical 

parameters and exposure factors. When possible, default model input parameters were modified based 

on chemical-specific inputs available in literature databases. Each of the Agencyôs risk determinations 

are supported by substantial evidence; consideration of uncertainties as set forth in detail in later 

sections of this final risk evaluation supports EPAôs determinations. 

 

The exposure estimates EPA used to evaluate human health risks were based on a large amount of 

monitoring data and were supported by modeling data for many conditions of use. The availability of 

validated rat and human physiologically based pharmacokinetic (PBPK) models that include a dermal 

compartment allowed EPA to evaluate all exposures and hazards in terms of internal dose metrics and to 

evaluate risks from aggregate exposures from simultaneous dermal, inhalation, and vapor-through-skin 

exposures. Robust evidence of a continuum of adverse reproductive and developmental effects support 

the hazard endpoints EPA used as the basis for evaluating risks from acute and chronic exposures. In 

addition, PBPK modeling reduces uncertainties around the relevance of animal data for human health. 

Uncertainties around the representativeness of exposure monitoring data, activity pattern information, 

PPE use and efficacy, and incomplete information on some hazard endpoints and factors that may 

contribute to increased exposure and susceptibility to NMP contribute to the overall uncertainties of the 

risk estimates. Overall, EPA has medium to high confidence in the risk estimates presented in this risk 

characterization (described in Section 4.2).  

Potentially Exposed or Susceptible Subpopulations (PESS) 

TSCA Section 6(b)(4) requires that EPA conduct a risk evaluation of PESS to ñdetermine whether a 

chemical substance presents an unreasonable risk of injury to health or the environment, without 

consideration of cost or other non-risk factors, including an unreasonable risk to a potentially exposed 

or susceptible subpopulation identified as relevant to the risk evaluation by the Administration, under 

the conditions of use.ò TSCA Ä 3(12) states that ñthe term ópotentially exposed or susceptible 
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subpopulationô means a group of individuals within the general population identified by the 

Administrator who, due to either greater susceptibility or greater exposure, may be at greater risk than 

the general population of adverse health effects from exposure to a chemical substance or mixture, such 

as infants, children, pregnant women, workers, or the elderly.ò In developing the risk evaluation, EPA 

analyzed the reasonably available information to ascertain whether some human receptor groups may 

have greater exposure or greater susceptibility than the general population to the hazard posed by a 

chemical. EPA assessed NMP exposures to potentially exposed or susceptible subpopulations of interest, 

including workers and ONUs, consumers and bystanders, males and females of reproductive age, 

pregnant females and the developing embryo/fetus, infants, children and adolescents, people with pre-

existing conditions, and people with lower metabolic capacity due to life stage, genetic variation, or 

impaired liver function. See additional discussions in Sections 2.5.1, 3.2.5.3, and 4.4. EPAôs decisions 

for unreasonable risk are based on high-end exposure estimates for workers and high intensity use 

scenarios for consumers and bystanders because these exposure estimates represent the high-end of 

exposures expected for PESS. 

 

Aggregate and Sentinel Exposures 

EPA evaluated aggregate risks from dermal and inhalation routes of exposure for each COU. Validated 

rat and human PBPK models including a dermal compartment allowed EPA to integrate aggregate 

exposures across routes by translating exposure concentrations into internal doses (human blood 

concentrations). While this assessment evaluated specific COUs based on exposure estimates that 

incorporate multiple routes of exposure, it did not consider the potential for aggregate exposures from 

multiple conditions of use. EPA considered sentinel exposure in the form of high-end estimates for 

consumer and occupational exposure scenarios which incorporate dermal and inhalation exposure, as 

these routes are expected to present the highest exposure potential. EPAôs decision for unreasonable risk 

are based on high-end exposure estimates to capture individuals with sentinel exposure. 

 

Risk Determination 

Unreasonable Risk Determination: In each risk evaluation under TSCA Section 6(b), EPA determines 

whether a chemical substance presents an unreasonable risk of injury to health or the environment, under 

the conditions of use. The determination does not consider costs or other non-risk factors. In making this 

determination, EPA considers relevant risk-related factors, including, but not limited to: the effects of 

the chemical substance on health and human exposure to such substance under the conditions of use 

(including cancer and non-cancer risks); the effects of the chemical substance on the environment and 

environmental exposure under the conditions of use; the population exposed (including any potentially 

exposed or susceptible subpopulations, as determined by EPA); the severity of hazard (including the 

nature of the hazard, the irreversibility of the hazard); and uncertainties. EPA also takes into 

consideration the Agencyôs confidence in the data used in the risk estimate. This includes an evaluation 

of the strengths, limitations, and uncertainties associated with the information used to inform the risk 

estimate and the risk characterization. The rationale for the unreasonable risk determination is discussed 

in Section 5.2. The Agencyôs risk determinations are supported by substantial evidence, as set forth in 

detail in later sections of this final risk evaluation.  

In the final risk evaluation, EPA updated the POD for acute exposures from the draft risk evaluation 

based on updated analyses performed in response to peer review comments. This updated POD for acute 

exposures resulted in some changes to acute risk estimates, which impacted unreasonable risk 

determinations.  
 

While use of NMP as an inert ingredient in wood preservatives was included in the problem formulation 

and draft risk evaluation as a condition of use within the scope of the evaluation, upon further analysis , 
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EPA has determined that this use falls outside the definition of chemical substance as regulated by 

TSCA. Under TSCA Section 3(2)(B)(ii), the definition of ñchemical substanceò does not include any 

pesticide (as defined in the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA)) when 

manufactured, processed, or distributed in commerce for use as a pesticide. Because NMP is used in 

wood preservative as an approved inert under FIFRA, NMP falls outside TSCAôs definition of a 

chemical substance when used for this purpose. As a result, the use of NMP in wood preservatives is not 

included in the scope of this risk evaluation.  

 

Two uses of NMP in pharmaceutical manufacturing were included in the problem formulation and draft 

risk evaluation, namely as one of the uses of NMP as a functional fluid in a closed system and as one of 

the uses of NMP as an intermediate and reactant. Upon further analysis of the details of this process, 

EPA has determined that these uses fall outside TSCAôs definition of ñchemical substance.ò Under 

TSCA Section 3(2)(B)(iv), the definition of ñchemical substanceò does not include any food, food 

additive, drug, cosmetic, or device (as such terms are defined in Section 201 of the Federal Food, Drug 

and Cosmetic Act) when manufactured, processed or distributed in commerce for use as a food, food 

additive, drug, cosmetic, or device. While EPA has identified industrial and commercial use of NMP as 

a functional fluid (closed system) and processing of NMP as a reactant or intermediate as conditions of 

use of NMP when under the TSCA definition of chemical substance, EPA has removed mention of 

pharmaceutical applications in these conditions of use. EPA has concluded that both uses of NMP fall 

within the aforementioned definitional exclusion and NMP, for these uses, is not a ñchemical substanceò 

under TSCA. 

 

Unreasonable Risk of Injury to the Environment: EPA conducted a screening-level approach to integrate 

relevant pathways of environmental exposure with available environmental hazard data to evaluate 

unreasonable risk to relevant environmental receptors. Based on the qualitative assessment described in 

the problem formulation for NMP, exposures to terrestrial species are assumed to be negligible and 

exposures to sediment-dwelling organisms are assumed to be less than exposures to aquatic species in 

the water column. As a result, EPA focused the quantitative assessment of ecological receptors in the 

risk evaluation on aquatic species in the water column. For all conditions of use, EPA did not identify 

any exceedances of benchmarks to aquatic organisms from exposures to NMP in surface waters. EPA 

characterized the environmental hazards based on one high quality study.  

Unreasonable Risk of Injury to Health: EPAôs determination of unreasonable risk for specific conditions 

of use of NMP listed below are based on health risks to workers, occupational non-users, consumers, or 

bystanders from consumer use. For acute exposures, EPA evaluated unreasonable risk of developmental 

toxicity based on animal studies (i.e., post-implantation loss (resorptions and fetal mortality)). For 

chronic exposures, EPA based the unreasonable risk determination on reproductive toxicity (decreased 

male fertility). Risk determinations based on this sensitive endpoint are expected to be protective of 

other less sensitive non-cancer effects (e.g., liver toxicity, kidney toxicity, immunotoxicity, 

neurotoxicity, irritation and sensitization).  

 

Unreasonable Risk of Injury to Health of the General Population: NMP exposures to the general 

population may occur from the conditions of use due to releases to air, water or land. During the course 

of the risk evaluation process for NMP, OPPT worked closely with the offices within EPA that 

administer and implement regulatory programs under the Clean Air Act (CAA), the Safe Drinking 

Water Act (SDWA), the Clean Water Act (CWA), the Resource Conservation and Recovery Act 

(RCRA), and the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA). As explained in more detail in Section 1.4.2, EPA believes it is both reasonable and prudent 

to tailor TSCA risk evaluations when other EPA offices have expertise and experience to address 
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specific environmental media, rather than attempt to evaluate and regulate potential exposures and risks 

from those media under TSCA. EPA believes that coordinated action on exposure pathways and risks 

addressed by other EPA-administered statutes and regulatory programs is consistent with the statutory 

text and legislative history, particularly as they pertain to TSCAôs function as a ñgap-fillingò statute, and 

also furthers EPA aims to efficiently use Agency resources, avoid duplicating efforts taken pursuant to 

other Agency programs, and meet the statutory deadlines for completing risk evaluations. EPA has 

therefore tailored the scope of the risk evaluation for NMP using authorities in TSCA Sections 6(b) and 

9(b)(1). EPA did not evaluate exposures to the general population from drinking water or disposal 

pathways because they are addressed by other EPA-administered statutes and regulatory programs 

 

EPA evaluated general population exposure through ambient water, ambient air, and land-applied 

biosolids using a screening level analysis during Problem Formulation. EPA has updated the screening 

level analysis of surface water exposures based on more recent TRI data. For the general population, 

based on a screening level analysis, EPA determined there is no unreasonable risk to the general 

population for these pathways ï ambient water (including surface water), ambient air, and land applied 

biosolids.  

 

Unreasonable Risk of Injury to Health of Workers: EPA evaluated non-cancer effects from acute and 

chronic inhalation and dermal exposures (including uptake of vapor through skin) to determine if there 

was unreasonable risk of injury to workersô health. The drivers for EPAôs determination of unreasonable 

risk for non-cancer effects for workers are reproductive effects from chronic inhalation and dermal 

exposures; generally, risks identified for workers are linked to chronic exposures.  

 

EPA generally assumes compliance with Occupational Safety and Health Administration (OSHA) 

requirements for protection of workers including the implementation of the hierarchy of controls. In 

support of this assumption, EPA used reasonably available information, including public comments 

indicating that some employers, particularly in the industrial setting, are providing appropriate 

engineering, administrative controls, or PPE to their employees consistent with OSHA requirements. 

OSHA has not issued a specific permissible exposure limit (PEL) for NMP. While EPA does not have 

similar information to support this assumption for each condition of use, EPA does not believe that the 

Agency must presume, in the absence of such information, a lack of compliance with existing regulatory 

programs and practices. Rather, EPA assumes there is compliance with worker protection standards 

unless case-specific facts indicate otherwise, and therefore existing OSHA regulations for worker 

protection and hazard communication will result in use of appropriate PPE in a manner that achieves the 

stated assigned protection factor (APF) or PF. EPAôs decisions for unreasonable risk to workers are 

based on high-end exposure estimates, in order to account for the uncertainties related to whether or not 

workers are using PPE. EPA believes this is a reasonable and appropriate approach that reflects 

workplace practices, accounts for reasonably available information related to worker protection 

practices, and addresses uncertainties regarding available and use of PPE. For each condition of use of 

NMP with an identified risk for workers, EPA assumes the use of appropriate respirators with APF 10 

and gloves with a PF of 1 to 20.  

 

The unreasonable risk determinations reflect the severity of the effects associated with the occupational 

exposures to NMP and incorporate consideration of the PPE that EPA assumes. A full description of 

EPAôs unreasonable risk determination for each condition of use is in Section 5.2.  

 

Unreasonable Risk of Injury to Health of Occupational Non-Users (ONUs): ONUs are workers who do 

not directly handle NMP-containing liquids but perform work in an area where NMP is present in the 
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air. EPA evaluated non-cancer effects to ONUs from acute and chronic inhalation and vapor-through-

skin occupational exposures to determine if there was unreasonable risk of injury to ONUsô health. The 

unreasonable risk determinations reflect the severity of the effects associated with the occupational 

exposures to NMP and the assumed absence of PPE for ONUs, since ONUs do not directly handle the 

chemical and are instead doing other tasks in the vicinity. Effects from ONU exposures due to dermal 

contact with liquids were not evaluated because EPA assumes ONUs do not have dermal contact with 

liquids containing NMP. For exposures by inhalation and vapor-through-skin, EPA, where possible, 

estimated ONUsô exposures and described the risks separately from workers directly exposed. When the 

difference between ONUsô exposures and workersô exposures to airborne NMP cannot be quantified, 

EPA assumed that ONUsô exposures to airborne NMP are lower than workersô exposures to airborne 

NMP. A full description of EPAôs unreasonable risk determination for each condition of use is in 

Section 5.2. 

  

Unreasonable Risk of Injury to Health of Consumers: EPA evaluated non-cancer effects to consumers 

from acute inhalation, dermal, and vapor-through-skin exposures to determine if there was unreasonable 

risk of injury to consumersô health. EPA conducted a screening level analysis of oral exposures due to 

mouthing of childrenôs products and high-end exposure was below levels that could result in 

unreasonable risk. EPA did not further analyze the oral pathway for exposure. Further information can 

be found in Section 2.4.2.2. A full description of EPAôs unreasonable risk determination for each 

condition of use is in Section 5.2.  

 

Unreasonable Risk of Injury to Health of Bystanders (from Consumer Uses): EPA evaluated non-cancer 

effects to bystanders from acute inhalation and vapor-through-skin exposures to determine if there was 

unreasonable risk of injury to bystandersô health. EPA did not evaluate dermal exposures to bystanders 

because bystanders do not have direct dermal exposure to NMP. A full description of EPAôs 

unreasonable risk determination for each condition of use is in Section 5.2. 

 

Summary of Unreasonable Risk Determinations:  

In conducting risk evaluations, ñEPA will determine whether the chemical substance presents an 

unreasonable risk of injury to health or the environment under each condition of use within the scope of 

the risk evaluationéò 40 CFR 702.47. Pursuant to TSCA Section 6(i)(1), a determination of ñno 

unreasonable riskò shall be issued by order and considered to be final agency action. Under EPAôs 

implementing regulations, ñ[a] determination by EPA that the chemical substance, under one or more of 

the conditions of use within the scope of the risk evaluation, does not present an unreasonable risk of 

injury to health or the environment will be issued by order and considered to be a final Agency action, 

effective on the date of issuance of the order.ò 40 CFR 702.49(d).  

EPA has determined that the following conditions of use of NMP do not present an unreasonable risk of 

injury to health or the environment. These determinations are considered final agency action and are 

being issued by order pursuant to TSCA Section 6(i)(1). The details of these determinations are in 

Section 5.2, and the TSCA Section 6(i)(1) order is contained in Section 5.4.1 of this final risk 

evaluation. 

 

Conditions of Use that Do Not Present an Unreasonable Risk  

¶ Distribution in commerce  

¶ Industrial and commercial use in ink, toner and colorant products in printer ink and inks in 

writing equipment 

¶ Industrial and commercial use in other uses in soldering materials 
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¶ Industrial and commercial use in other uses in fertilizer and other agricultural chemical 

manufacturing, processing aids and solvents 

¶ Consumer use in paint and coating removers 

¶ Consumer use in adhesive removers 

¶ Consumer use in paints and coatings in lacquers, stains, varnishes, primers and floor finishes 

¶ Consumer use in paint additives and coating additives not described by other codes in paints 

and arts and crafts paints 

¶ Consumer use in other uses in automotive care products 

¶ Consumer use in other uses in cleaning and furniture care products, including wood cleaners 

and gasket removers 

¶ Consumer use in other uses in lubricant and lubricant additives, including hydrophilic 

coatings 

 

EPA has determined that the following conditions of use of NMP present an unreasonable risk of injury 

to health or the environment. EPA will initiate TSCA Section 6(a) risk management actions on these 

conditions of use as required under TSCA Section 6(c)(1). Pursuant to TSCA Section 6(i)(2), the 

unreasonable risk determinations for these conditions of use are not considered final agency action. The 

details of these determinations are in Section 5.2.  

 

Manufacturing that Presents an Unreasonable Risk  

¶ Domestic manufacture 

¶ Import  

 

Processing that Presents an Unreasonable Risk  

¶ As a reactant or intermediate in plastic material and resin manufacturing and other non-

incorporative processing 

¶ Incorporation into a formulation, mixture or reaction product in multiple industrial sectors 

¶ Incorporation into articles in lubricants and lubricant additives in machinery manufacturing  

¶ Incorporation into articles in paint additives and coating additives not described by other codes 

in transportation equipment manufacturing 

¶ Incorporation into articles as a solvent (which becomes part of a product formulation or 

mixture) including in textiles, apparel and leather manufacturing 

¶ Incorporation into articles in other sectors, including in plastic product manufacturing 

¶ Repackaging in wholesale and retail trade 

¶ Recycling 

 

Industrial and Commercial Uses that Present an Unreasonable Risk 

¶ Industrial and commercial use in paints, coatings, and adhesive removers  

¶ Industrial and commercial use in paints and coatings in lacquers, stains, varnishes, primers and 

floor finishes, and powder coatings in surface preparation 

¶ Industrial and commercial use in paint additives and coating additives not described by other 

codes in computer and electronic product manufacturing in electronic parts manufacturing 

¶ Industrial and commercial use in paint additives and coating additives not described by other 

codes in computer and electronic product manufacturing for use in semiconductor 

manufacturing 
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¶ Industrial and commercial use in in paint additives and coating additives not described by 

other codes in multiple manufacturing sectors 

¶ Industrial and commercial use as a solvent (for cleaning or degreasing) in electrical equipment, 

appliance and component manufacturing  

¶ Industrial and commercial use as a solvent (for cleaning or degreasing) in electrical equipment, 

appliance and component manufacturing for use in semiconductor manufacturing 

¶ Industrial and commercial use in processing aids, specific to petroleum production in 

petrochemical manufacturing, in other uses in oil and gas drilling, extraction and support 

activities, and in functional fluids (closed systems)  

¶ Industrial and commercial use in adhesives and sealants including binding agents, single 

component glues and adhesives, including lubricant adhesives, and two-component glues and 

adhesives including some resins 

¶ Industrial and commercial use in other uses in anti-freeze and de-icing products, automotive 

care products, and lubricants and greases 

¶ Industrial and commercial use in other uses in metal products not covered elsewhere, and 

lubricant and lubricant additives including hydrophilic coatings 

¶ Industrial and commercial use in other uses in laboratory chemicals 

¶ Industrial and commercial uses in other uses in lithium ion battery manufacturing 

¶ Industrial and commercial use in other uses in cleaning and furniture care products, including 

wood cleaners and gasket removers 

 

Consumer Uses that Present an Unreasonable Risk  

¶ Consumer use in adhesives and sealants in glues and adhesives, including lubricant adhesives 

and sealants  

 

Disposal that Presents an Unreasonable Risk  

¶ Disposal  
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1 INTRODUCTION  

This document presents the risk evaluation for NMP under the Frank R. Lautenberg Chemical Safety for 

the 21st Century Act. The Frank R. Lautenberg Chemical Safety for the 21st Century Act amended 

TSCA, the Nationôs primary chemicals management law, in June 2016. 

 

The Agency published the Scope of the Risk Evaluation for NMP (U.S. EPA, 2017c) in June 2017, and 

the problem formulation in June, 2018 (U.S. EPA, 2018c), which represented the analytical phase of risk 

evaluation whereby ñthe purpose for the assessment is articulated, the problem is defined, and a plan for 

analyzing and characterizing risk is determined,ò as described in Section 2.2 of the Framework for 

Human Health Risk Assessment to Inform Decision Making. EPA received comments on the published 

problem formulation for NMP and has considered the comments specific to NMP, as well as more 

general comments regarding EPAôs chemical risk evaluation approach for developing the risk 

evaluations for the first 10 TSCA Workplan chemicals.  

 

During problem formulation, EPA identified the NMP conditions of use and presented the associated 

conceptual models and an analysis plan. In this risk evaluation, EPA evaluated risks to workers and 

occupational non-users from acute and chronic exposures as well as risks to consumers and bystanders 

from acute exposures. EPA evaluated human health risks by comparing the exposure estimates for acute 

or chronic scenarios to the related human health hazards.  

 

While NMP is present in various environmental media such as ground water, surface water, and air, 

EPA determined during problem formulation that no further analysis of the environmental release 

pathways associated with ecological exposures via ambient water, sediments, land-applied biosolids, and 

ambient air was needed based on a qualitative assessment of the physical and chemical properties and 

fate of NMP in the environment and a quantitative comparison of the hazards and exposures identified 

for aquatic organisms. Risk determinations were not made as part of problem formulation; therefore, the 

results from these analyses are used to inform the risk determination section of this final risk evaluation. 

In this risk evaluation, EPA has updated the screening level analysis of surface water exposures based 

on more recent TRI release data.  

 

EPA used reasonably available information consistent with the best available science for physical and 

chemical and fate properties, potential exposures, and relevant hazards according to the systematic 

review process. For the human exposure pathways, EPA evaluated inhalation exposures to vapors and 

mists for workers, occupational non-users, consumer and bystanders. EPA evaluated dermal exposures 

via skin contact with liquids for workers and consumer and evaluated vapor through skin uptake for 

workers, occupational non-users, consumers and bystanders. EPA characterized risks to ecological 

receptors from exposures via surface water, sediment, land-applied biosolids, and ambient air in the risk 

characterization section of this final risk evaluation based on the analyses presented in the problem 

formulation. 

 

As per EPAôs final rule, Procedures for Chemical Risk Evaluation Under the Amended Toxic 

Substances Control Act (82 FR 33726) (hereinafter ñRisk Evaluation Ruleò), this risk evaluation was 

subject to both public comment and peer review, which are distinct but related processes. EPA provided 

60 days for public comment on all aspects of the draft risk evaluation, including the submission of any 

additional information that might be relevant to the science underlying the risk evaluation. This satisfies 

TSCA [15 U.S.C 2605(b)(4)(H)], which requires EPA to provide public notice and an opportunity for 

comment on a draft risk evaluation prior to publishing a final risk evaluation.  

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4121179
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5085608
https://www.epa.gov/sites/production/files/2014-12/documents/hhra-framework-final-2014.pdf
https://www.epa.gov/sites/production/files/2014-12/documents/hhra-framework-final-2014.pdf
https://www.gpo.gov/fdsys/pkg/FR-2017-07-20/pdf/2017-14337.pdf
https://www.gpo.gov/fdsys/pkg/FR-2017-07-20/pdf/2017-14337.pdf
https://www.federalregister.gov/documents/2017/07/20/2017-14337/procedures-for-chemical-risk-evaluation-under-the-amended-toxic-substances-control-act
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Peer review was conducted in accordance with EPA's regulatory procedures for chemical risk 

evaluations, including using the EPA Peer Review Handbook and other methods consistent with Section 

26 of TSCA (see 40 CFR Section 702.45). As explained in the Risk Evaluation Rule, the purpose of peer 

review is for the independent review of the science underlying the risk evaluation. Peer review therefore 

addressed aspects of the underlying science as outlined in the charge to the peer review panel such as 

hazard assessment, assessment of dose-response, exposure assessment, and risk characterization. Peer 

review supports scientific rigor and enhances transparency in the risk evaluation process.  

 

As explained in the Risk Evaluation Rule, it is important for peer reviewers to consider how the 

underlying risk evaluation analyses fit together to produce an integrated risk characterization, which 

forms the basis of an unreasonable risk determination. EPA believes peer reviewers are most effective in 

this role if they receive the benefit of public comments on draft risk evaluations prior to peer review. For 

this reason, and consistent with standard Agency practice, the public comment period began prior to 

peer review on the draft risk evaluation. EPA responded to public and peer review comments and 

explained changes made to the draft risk evaluation in response to those comments in this final risk 

evaluation and the associated response to comments document. 

 

EPA also solicited input on the first 10 chemicals, including NMP, as it developed use dossiers, scope 

documents, and problem formulations. At each step, EPA received information and comments specific 

to individual chemicals and of a more general nature relating to various aspects of the risk evaluation 

process, technical issues, and the regulatory and statutory requirements. EPA has considered comments 

and information received at each step in the process and factored in the information and comments as 

the Agency deemed appropriate and relevant including comments on the published problem formulation 

of NMP.  

 

In this final risk evaluation, the Introduction (Section 1) presents the basic physical and chemical 

properties of NMP, and background information on its regulatory history, conditions of use and 

conceptual models, with emphasis on any changes since the publication of the problem formulation. 

This section also includes a discussion of the systematic review process utilized in this risk evaluation. 

Exposures (Section 2) provides a discussion and analysis of the exposures, both human and 

environmental, that can be expected based on the conditions of use identified for NMP. Hazards 

(Section 3), discusses the environmental and human health hazards of NMP. The Risk Characterization 

(Section 4), integrates the reasonably available information on human health and environmental hazards 

and exposures, as required by TSCA (15 U.S.C 2605(b)(4)(F)). This section also includes a discussion 

of the uncertainties that underly the assessment and how they impact the risk evaluation. As required 

under TSCA 15 U.S.C. 2605(b)(4), a determination of whether the risk posed by this chemical 

substance, under the conditions of use, is unreasonable is presented in the Risk Determination (Section 

5). 

1.1 Physical and Chemical Properties 
Physical and chemical properties influence the environmental behavior and the toxic properties of a 

chemical, thereby informing the conditions of use, exposure pathways, routes and hazards that EPA 

considers. During problem formulation, EPA considered the measured or estimated physical and 

chemical properties set forth in Table 1-1. Based on EPAôs review of reasonably available literature, the 

vapor pressure previously reported for NMP was updated (0.345 mmHg) to conform with EPAôs data 

quality criteria. This value is considered more reliable than the original value (0.19 mmHg) which was 

taken from a secondary source. 

 

https://www.epa.gov/osa/peer-review-handbook-4th-edition-2015
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NMP is a high boiling, polar aprotic solvent with low viscosity and low volatility. It is miscible with 

water and most organic solvents and exhibits low flammability and no explosivity. It is not readily 

oxidizable; variations in temperature and humidity can produce a range of saturation concentrations in 

ambient air (U.S. EPA, 2020a, 2017c). 

 

Table 1-1. Physical and Chemical Properties of NMP 

Property Value a Reference 

Molecular formula C5H9ON  

Molecular weight 99.1 g/mol O'Neil et al. (2006) 

Physical form Colorless liquid  O'Neil et al. (2006) 

Melting point -25°C Ashford (1994) 

Boiling point 202°C O'Neil et al. (2006) 

Density 1.03 at 25°C O'Neil et al. (2006) 

Vapor pressure 0.345 mmHg at 25°C Daubert and Danner (1989) 

Vapor density  3.4 (air = 1) NFPA (1997) 

Water solubility 1,000 g/L at 25°C (miscible) O'Neil et al. (2006) 

Octanol:water partition coefficient (log Kow) -0.38 at 25°C  Sasaki et al. (1988) 

Henryôs Law constant 3.2 × 10-9 atm·m3/mol Kim et al. (2000) 

Flash point 95°C (open cup) Riddick et al. (1986) 

Auto flammability Not available  

Viscosity 1.65 mPaĀs at 25ÁC O'Neil et al. (2006) 

Refractive index Not applicable   

Dielectric constant Not applicable  

a Measured unless otherwise noted.  

1.2 Uses and Production Volume 

 Data and Information Sources 

The summary of use and production volume information presented below is based on research 

conducted for the Problem Formulation Document for n-Methylpyrrolidone (NMP) (U.S. EPA, 2018c) 

and any additional information obtained since the publication of that document. The previous research 

was based on reasonably available information, including the Use and Market Profile for NMP, (EPA-

HQ-OPPT-2016-0743); public meetings and meetings with companies, industry groups, chemical users 

and other stakeholders to aid in identifying and verifying the conditions of use included in this risk 

evaluation.  

 

NMP is a solvent that is widely used in the manufacture and production of electronics, petroleum 

products, pharmaceuticals, polymers and other specialty chemicals. It has numerous industrial, 

commercial, and consumer applications. Some of the major areas of use identified for NMP are listed 

below (Harreus et al., 2011; Ash and Ash, 2009): 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5430154
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4121179
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=737461
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=737461
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=1443889
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=737461
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=737461
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827242
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827456
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=737461
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827461
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3578170
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827465
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=737461
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5085608
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0743
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0743
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3809424
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3809396
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1. Petrochemical processing: acetylene recovery from cracked gas, extraction of aromatics and 

butadiene, gas purification (removal of CO2 and H2S), lube oil extraction  

2. Engineering plastics: reaction medium for production of high-temperature polymers such as 

polyether sulfones, polyamideimides and polyaramids 

3. Coatings: solvent for acrylic and epoxy resins, polyurethane paints, waterborne paints or 

finishes, printing inks, synthesis/diluent of wire enamels, coalescing agent 

4. Specialty chemicals: solvent and/or co-solvent for liquid formulations 

5. Electronics: cleaning agent for silicon wafers, photoresist stripper, auxiliary in printed circuit 

board technology 

6. Industrial and domestic cleaning: component in paint strippers and degreasers  

In addition to the uses in industrial, commercial, and consumer settings, NMP is used in ways 

considered as mission critical to federal agencies. 

 

The Chemical Data Reporting (CDR) Rule under TSCA (40 CFR Part 711) requires that U.S. 

manufacturers and importers provide EPA with information on chemicals they manufacture (including 

imports). For the 2016 CDR cycle, data collected for each chemical include the company name, volume 

of each chemical manufactured/imported, the number of workers employed at each site, and information 

on whether the chemical is used in the commercial, industrial, and/or consumer sector. Only those 

companies that manufactured or imported at least 25,000 pounds of NMP per site were required to 

report under the CDR rule during the 2015 calendar year (U.S. EPA, 2016a). The 2016 CDR reporting 

data for NMP are provided in Table 1-2. 

 

Table 1-2. Production Volume of NMP in CDR Reporting Period (2012 to 2015) 

Reporting Year a 2012 2013 2014 2015 

Total Aggregate Production 

Volume (lbs) 

164,311,844 168,187,596 171,095,221 160,818,058 

a The CDR data for the 2016 reporting period is available via ChemView (https://chemview.epa.gov/chemview). The CDR 

data presented in the risk evaluation document is more specific than currently in ChemView.  

 

NMP is widely used in the chemical manufacturing, petrochemical processing and electronics industries 

(FMI 2015). In the commercial sector, it is primarily used for producing and removing paints, coatings 

and adhesives. Other commercial applications include, but are not limited to, use in solvents, reagents, 

sealers, inks and grouts. There is also growing demand for NMP use in semiconductor fabrication and 

lithium ion battery manufacturing. Data reported for the 2016 CDR period (U.S. EPA, 2016a) indicate 

over 160 million pounds of NMP were manufactured (including imports) in the United States in 2015 

(U.S. EPA, 2016a).  

NMP is used in paint removers, and as a solvent/reagent for the electronics and pharmaceutical 

industries. It is also used as a solvent for hydrocarbon recovery in the petrochemical processing industry, 

and for the desulfurization of natural gas (Global Newswire, 2016; FMI, 2015). While paint removers 

represent a large product category for NMP, growth in this sector is uncertain as a result of the potential 

risks identified in the previous risk assessment published by EPA (U.S. EPA, 2015c).  

 

NMP is a key cleaning component for the manufacture of semiconductors used in electronics, and for 

the manufacture of printed circuit boards. As the consumer demand for electronics rises, especially in 

the Asia Pacific region, the global demand for NMP is expected to grow. Similar increases in NMP use 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://chemview.epa.gov/chemview
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827469
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5162572
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827469
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827504
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may occur in other regions, albeit to a lesser degree (Grand View Research, 2016). The U.S. market 

revenue for NMP is also expected to increase over the next ten years despite variations in the oil and gas 

industry. NMP is primarily used in downstream processes, which makes it more resilient to market 

volatility in this sector (Grand View Research, 2016). 

 Toxics Release Inventory Data  

Under the EPCRA Section 313, NMP is a TRI-reportable substance effective January 1, 1995. During 

problem formulation, EPA further analyzed the TRI data and examined the definitions of elements in the 

TRI data to determine the level of confidence that a release would result from specific types of land 

disposal (e.g., RCRA) Subtitle C hazardous landfill and Class I underground injection wells) and 

incineration. EPA also examined how NMP is treated at industrial facilities. 

 

Table 1-3 provides production-related waste management data for NMP reported by subject facilities to 

the TRI program from reporting years 2015 to 2018.3 In reporting year 2018, 395 facilities reported a 

total of approximately 247 million pounds of NMP production-related waste managed. Of this total 

amount, roughly 220 million pounds were recycled, 7 million pounds were recovered for energy, 10 

million pounds were treated, and 9 million pounds were disposed of or otherwise released to the 

environment.  

 

Table 1-3. Summary of NMP TRI Production -Related Waste Managed from 2015-2018 (lbs) 

Year 

Number of 

Facilities Recycling 

Energy 

Recovery Treatment Releases a,b,c 

Total Production 

Related Waste 

2015 398 197,244,994 7,130,768 15,736,406 8,825,595 228,937,764 

2016 403 193,273,728 7,835,194 14,644,977 10,135,833 225,889,732 

2017 390 245,399,644 7,397,620 10,620,139 10,545,761 273,963,164 

2018 395 219,677,076 7,691,498 10,332,809 9,390,133 247,091,516 
Data source: 2015-2018 TRI Data (Updated October 2020) (U.S. EPA, 2017e). 
a Terminology used in these columns may not match the more detailed data element names used in the TRI public data and 

analysis access points.  
b Does not include releases due to one-time events not associated with production such as remedial actions or earthquakes. 
c Counts all releases including release quantities transferred and release quantities disposed of by a receiving facility 

reporting to TRI. 

 

Table 1-4 provides a summary of NMP releases to the environment reported to TRI for the same 

reporting years as Table 1-3. Approximately 6,292 pounds of NMP water releases, 1,548,343 pounds of 

NMP air releases, and roughly 6,550,696 pounds of NMP land releases were reported to TRI in 2018. In 

addition to the quantities reported in Table 1-4 as ñdisposed of in Class I underground injection wells 

and RCRA Subtitle C landfillsò in 2018, other reported land disposal techniques included; disposal to 

landfills other than RCRA Subtitle C (2,262,919 pounds), land treatment/application farming (1,627 

pounds), and other land disposal such as waste piles, spills and leaks (7,002 pounds).4  

 

While production-related waste managed shown in Table 1-3 excludes any quantities reported as 

catastrophic or one-time releases (TRI Section 8 data), release quantities shown in Table 1-4 include 

 
3 Data presented in Table 1-3 and Table 1-4 were queried using TRI Explorer and uses the 2019 National Analysis data set 

(released to the public in October 2020). This dataset includes revisions for the years 1988 to 2018 processed by EPA. 
4 Other releases of NMP as shown in Table 1-4 include other TRI data elements such as quantities transferred to a waste 

broker off-site for disposal (403,456 pounds), storage of NMP off-site (19,536 pounds), other off-site management of NMP 

(26,424 pounds), and unknown off-site waste management practices (44,499 pounds) in 2018. 

  

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5162571
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5162571
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3834224
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both production-related and non-routine quantities (TRI Section 5 and Section 6 data) for 2015-2018. As 

a result, release quantities may differ slightly and may further reflect differences in TRI calculation 

methods for reported release range estimates (U.S. EPA, 2017e).  

 

Table 1-4. Summary of NMP TRI Releases to the Environment from 2015-2018 (lbs) 

Year 

Number 

of 

Facilities 

Air Releases 

Water 

Releases 

Land Disposal 

Other 

Releases a 

Total On- 

and Off-

Site 

Disposal or 

Other 

Releases b, c 

Stack 

Air 

Releases 

Fugitive 

Air 

Releases 

Class I 

Under-

ground 

Injection 

RCRA 

Subtitle C 

Landfills  

All Other 

Land 

Disposal a 

2015 

 

398 

 

887,309 546,060  

14,885 

3,625,939 93,217 2,737,671 
387,083 8,292,165 d 

1,433,370 d 6,456,827 d 

2016 403 
1,179,654 581,790  

15,869 

4,865,286 118,134 2,401,377 
445,132 9,607,242 d 

1,761,443 d 7,384,797 d 

2017 390 
1,134,869 433,270  

19,053 

5,243,982 356,574 1,948,441 
614,589 9,750,779 d 

1,568,139 d 7,548,997 d 

2018 
395 

1,097,116 451,227 
6,292 

4,122,586 156,562 2,271,548 
619,613 8,724,945 d 

 1,548,343 d 6,550,696 d 

Data source: 2015-2018 TRI Data (Updated October 2020) (U.S. EPA, 2017e).  
a Terminology used in these columns may not match the more detailed data element names used in the TRI public data and 

analysis access points.  
b These release quantities do include releases due to one-time events not associated with production such as remedial actions 

or earthquakes. 
c Counts release quantities once at final disposition, accounting for transfers to other TRI reporting facilities that ultimately 

dispose of the chemical waste. 
d Value shown may be different than the summation of individual data elements due to decimal rounding. 

1.3 Regulatory and Assessment History 
EPA conducted a search of existing domestic and international laws, regulations and assessments 

pertaining to NMP. EPA compiled the summary information provided in Table 1-5 from reasonably 

available data from federal, state, international and other government sources, as cited in Appendix A.  

 

Federal Laws and Regulations 

NMP is subject to federal statutes or regulations, other than TSCA, that are implemented by other 

federal agencies/departments. A summary of federal laws, regulations and implementing authorities is 

provided in Appendix A.1. 

 

State Laws and Regulations 

NMP is subject to state statutes or regulations. A summary of state laws, regulations and implementing 

authorities is provided in Appendix A.2. 

 

Laws and Regulations in Other Countries and International Treaties or Agreements 

NMP is subject to statutes or regulations in countries other than the United States and/or international 

treaties and/or agreements. A summary of these laws, regulations, treaties and/or agreements is provided 

in Appendix A.3. 

 

EPA identified previous assessments conducted by other organizations (see Table 1-5). Depending on 

the source, these assessments may include information on conditions of use, hazards, exposures and 

potentially exposed or susceptible subpopulations.  

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3834224
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3834224
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Table 1-5. Assessment History of NMP 

Authoring Organization Assessment 

EPA Assessments 

U.S. EPA, Office of Pollution Prevention and 

Toxics (OPPT) 

TSCA Work Plan Chemical Risk Assessment n-

Methylpyrrolidone: Paint Stripping Use CASRN 

872-50-4 (U.S. EPA, 2015c) 

U.S. EPA, OPPT Re-assessment of Pesticide Inert Ingredient 

Exemption under the Food Quality Protection 

Act (U.S. EPA, 2006b) 

Other U.S.-Based Organizations 

California Office of Environmental Health Hazard 

Assessment (OEHHA) 

Proposition 65 Maximum Allowable Dose Level 

for Reproductive Toxicity (OEHHA, 2003) 

International  

National Industrial Chemicals Notification and 

Assessment Scheme (NICNAS), Australian 

Government 

Human Health Tier III assessment (NICNAS, 

2013) 

Government of Canada, Environment Canada,  

Health Canada 

Draft Screening Assessment of Risks to Human 

and Ecological Receptors (Environment Canada, 

2017) 

European Commission (EC), Scientific Committee 

on Occupational Exposure Limits (OELs) 

Evaluation of OELs for NMP (EC, 2016) 

Organisation for Economic Co-operation and 

Development (OECD), Cooperative Chemicals 

Assessment Program  

NMP: Screening Information Data Set (SIDS) 

Initial Assessment Profile (OECD, 2007) 

World Health Organization (WHO) International 

Programme on Chemical Safety (IPCS) 

Concise International Chemical Assessment 

Document 35 N-METHYLPYRROLIDONE 

(WHO, 2001) 

Danish Ministry of the Environment 

Environmental Protection Agency 

Survey of NMP - Miljøstyrelsen 

(Danish Ministry of the Environment, 2015) 

1.4 Scope of the Evaluation 

 Conditions of Use Included in the Risk Evaluation 

TSCA (U.S.C. Section 3(4)) defines the conditions of use as óóthe circumstances, as determined by the 

Administrator, under which a chemical substance is intended, known, or reasonably foreseen to be 

manufactured, processed, distributed in commerce, used, or disposed of.ò The conditions of use are 

described below in Table 1-6. EPA has not exercised its authority in TSCA Section 6(b)(4)(D) to 

exclude any NMP conditions of use from the scope of the NMP risk evaluation. 

Use categories include the following: ñindustrial useò means use at a site at which one or more 

chemicals or mixtures are manufactured (including imported) or processed; ñcommercial useò means the 

use of a chemical or a mixture containing a chemical (including as part of an article) in a commercial 

https://www.epa.gov/sites/production/files/2015-11/documents/nmp_ra_3_23_15_final.pdf
https://www.epa.gov/sites/production/files/2015-11/documents/nmp_ra_3_23_15_final.pdf
https://www.epa.gov/sites/production/files/2015-11/documents/nmp_ra_3_23_15_final.pdf
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827504
https://www.epa.gov/sites/production/files/2015-04/documents/methyl.pdf
https://www.epa.gov/sites/production/files/2015-04/documents/methyl.pdf
https://www.epa.gov/sites/production/files/2015-04/documents/methyl.pdf
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827483
https://oehha.ca.gov/media/downloads/proposition-65/chemicals/nmpmadl31403.pdf
https://oehha.ca.gov/media/downloads/proposition-65/chemicals/nmpmadl31403.pdf
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3809446
https://www.nicnas.gov.au/chemical-information/imap-assessments/imap-assessments/tier-iii-human-health/2-pyrrolidinone,-1-methyl-#cas-A_872-50-4
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3809432
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3809432
http://www.ec.gc.ca/ese-ees/65CB2E52-9213-4DF0-A3C1-9B0CD361CEB1/DRP-DSAR-NMP-NEP_EN-2017-02-01.pdf
http://www.ec.gc.ca/ese-ees/65CB2E52-9213-4DF0-A3C1-9B0CD361CEB1/DRP-DSAR-NMP-NEP_EN-2017-02-01.pdf
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3969287
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3969287
http://files.chemicalwatch.com/2016-03-30_SCOEL-OPIN-2016-119.pdf
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3839964
https://hpvchemicals.oecd.org/UI/handler.axd?id=84daa4ac-feb7-4b5a-9839-206d17914e42
https://hpvchemicals.oecd.org/UI/handler.axd?id=84daa4ac-feb7-4b5a-9839-206d17914e42
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3809443
http://www.who.int/ipcs/publications/cicad/en/cicad35.pdf
http://www.who.int/ipcs/publications/cicad/en/cicad35.pdf
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3809476
https://www2.mst.dk/Udgiv/publications/2015/05/978-87-93352-28-5.pdf
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827507
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enterprise providing saleable goods or services; ñconsumer useò means the use of a chemical or a 

mixture containing a chemical (including as part of an article, such as furniture or clothing) when sold to 

or made available to consumers for their use (U.S. EPA, 2016a). 

 

To understand conditions of use relative to one another and associated potential exposures under those 

conditions of use, Figure 1-1 depicts the life cycle diagram and includes the production volume 

associated with each stage of the life cycle, as reported in the 2016 CDR reporting (U.S. EPA, 2016a); 

however, the life cycle diagram for NMP does not include specific production volumes because the 

information was confidential business information (CBI). 

 

EPA did not identify any ñlegacy usesò (i.e., circumstances associated with activities that do not reflect 

ongoing or prospective manufacturing, processing, or distribution) or ñassociated disposalò (i.e., future 

disposal from legacy uses) of NMP, as those terms are described in EPAôs Risk Evaluation Rule, 82 FR 

33726, 33729 (July 20, 2017). Therefore, no such uses or disposals were added to the scope of the risk 

evaluation for NMP following the issuance of the opinion in Safer Chemicals, Healthy Families v. EPA, 

943 F.3d 397 (9th Cir. 2019). EPA did not evaluate ñlegacy disposalò (i.e., disposals that have already 

occurred) in the risk evaluation, because legacy disposal is not a ñcondition of useò under Safer 

Chemicals, 943 F.3d 397. 

 

To help characterize the life cycle of NMP, EPA developed a national mass balance to evaluate how 

much of the volume of NMP can be accounted for from cradle-to-grave. The inputs into the mass 

balance included data from the 2016 CDR, 2015 TRI, literature, and public comments. The result of the 

mass balance is provided in Figure 1-2. The total mass accounted for at the end-of-life stage, which 

includes wastes from manufacturing, processing, use, waste treatment and disposal facilities, is 

approximately 83% of the 2015 production volume. The unaccounted-for volume is most likely due to 

limitations in reporting requirements for TRI causing wastes and emissions from certain sites to go 

unreported. There is also uncertainty in the total accounted for volume due to combining data from 

different years. There is additional uncertainty arising from the potential to double count TRI volumes 

reported as transferred off-site for energy recovery, treatment, and recycling that are then received by 

another TRI site that reports this volume in its on-site waste management activities. Finally, the true 

export volume is higher than presented in the mass balance as nine sites reporting to 2016 CDR claimed 

their export volume as CBI. Additional details on the development of the mass balance can be found in 

Appendix C. 

 

Additional worker monitoring data were provided to EPA during the public comment period for the 

NMP problem formulation. This information was incorporated into the occupational exposure estimates 

for semiconductor and electronics manufacturing. 

 

Table 1-6. Categories and Subcategories of Conditions of Use Included in the Scope of the Risk 

Evaluation  

Life Cycle 

Stage Category a Subcategory b References 

Manufacturing Domestic 

Manufacture 

Domestic Manufacture U.S. EPA (2016a) 

Import Import U.S. EPA (2016a) 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204


 

Page 40 of 576 

 

Life Cycle 

Stage Category a Subcategory b References 

Processing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Processing as a 

reactant or 

intermediate 

Intermediate in Plastic Material 

and Resin Manufacturing  

U.S. EPA (2016a), 

Public comments EPA-HQ-

OPPT-2016-0743-0010, EPA-

HQ-OPPT-2016-0743-0015, 

EPA-HQ-OPPT-2016-0743-0017 

Other Non-Incorporative 

Processing 

U.S. EPA (2016a) 

Incorporated 

into 

formulation, 

mixture or 

reaction product 

 

 

Adhesives and sealant chemicals 

in Adhesive Manufacturing 

U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060, 

Public comments EPA-HQ-

OPPT-2016-0743-0007, EPA-

HQ-OPPT-2016-0743-0009, 

EPA-HQ-OPPT-2016-0743-0011 

Anti-adhesive agents in Printing 

and Related Support Activities 

U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060 

Paint additives and coating 

additives not described by other 

codes in Paint and Coating 

Manufacturing; and Print Ink 

Manufacturing 

U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060, 

Public comments EPA-HQ-

OPPT-2016-0743-0007, EPA-

HQ-OPPT-2016-0743-0009, 

EPA-HQ-OPPT-2016-0743-0013 

Processing aids not otherwise 

listed in Plastic Material and 

Resin Manufacturing 

U.S. EPA (2016a), 

Public comments EPA-HQ-

OPPT-2016-0743-0015, EPA-

HQ-OPPT-2016-0743-0017, 

EPA-HQ-OPPT-2016-0743-0035, 

EPA-HQ-OPPT-2016-0743-0038 

Solvents (for cleaning or 

degreasing) in Non-Metallic 

Mineral Product Manufacturing; 

Machinery Manufacturing; 

Plastic Material and Resin 

Manufacturing; Primary Metal 

Manufacturing; Soap, Cleaning 

Compound and Toilet 

Preparation Manufacturing; 

Transportation Equipment 

Manufacturing; All Other 

Chemical Product and 

Preparation Manufacturing; 

Printing and Related Support 

Activities; Services; Wholesale 

and Retail Trade 

U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060, 

Public comments EPA-HQ-

OPPT-2016-0743-0010, EPA-

HQ-OPPT-2016-0743-0011, 

EPA-HQ-OPPT-2016-0743-0027, 

EPA-HQ-OPPT-2016-0743-0028 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0010
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0010
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0015
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0015
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0017
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0007
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0007
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0009
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0009
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0011
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0007
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0007
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0009
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0009
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0013
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0015
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0015
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0017
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0017
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0035
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0038
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0010
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0010
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0011
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0011
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0027
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0028
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Life Cycle 

Stage Category a Subcategory b References 

Surface active agents in Soap, 

Cleaning Compound and Toilet 

Preparation Manufacturing 

U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060 

Plating agents and surface 

treating agents in Fabricated 

Metal Product Manufacturing 

U.S. EPA (2016a) 

Solvents (which become part of 

product formulation or mixture) 

in Electrical Equipment, 

Appliance and Component 

Manufacturing; Other 

Manufacturing; Paint and 

Coating Manufacturing; Print 

Ink Manufacturing; Soap, 

Cleaning Compound and Toilet 

Preparation Manufacturing; 

Transportation Equipment 

Manufacturing; All Other 

Chemical Product and 

Preparation Manufacturing; 

Printing and Related Support 

Activities; Wholesale and Retail 

Trade 

U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060, 

Public comments EPA-HQ-

OPPT-2016-0743-0007, EPA-

HQ-OPPT-2016-0743-0009, 

EPA-HQ-OPPT-2016-0743-0010, 

EPA-HQ-OPPT-2016-0743-0011, 

EPA-HQ-OPPT-2016-0743-0019, 

EPA-HQ-OPPT-2016-0743-0024, 

EPA-HQ-OPPT-2016-0743-0031, 

EPA-HQ-OPPT-2016-0743-0034  

Other uses in Oil and Gas 

Drilling, Extraction and Support 

Activities; Plastic Material and 

Resin Manufacturing; Services 

U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060, 

Public comment EPA-HQ-OPPT-

2016-0743-0016 

Incorporation 

into articles 

Lubricants and lubricant 

additives in Machinery 

Manufacturing  

U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060 

Paint additives and coating 

additives not described by other 

codes in Transportation 

Equipment Manufacturing  

U.S. EPA (2016a) 

Solvents (which become part of 

product formulation or mixture), 

including in Textiles, Apparel 

and Leather Manufacturing  

U.S. EPA (2016a),  

Market profile EPA-HQ-OPPT-

2016-0743-0060, Public comment 

EPA-HQ-OPPT-2016-0743-0027 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0007
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0007
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0009
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0009
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0010
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0011
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0019
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0024
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0031
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0034
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0016
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0016
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0027
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Life Cycle 

Stage Category a Subcategory b References 

Other, including in Plastic 

Product Manufacturing 

U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060, 

EPA-HQ-OPPT-2016-0743-0067 

Repackaging Wholesale and Retail Trade U.S. EPA (2016a) 

Recycling Recycling U.S. EPA (2017e), U.S. EPA 

(2016a), Public comments EPA-

HQ-OPPT-2016-0743-0017, 

EPA-HQ-OPPT-2016-0743-0031 

Distribution in 

commerce 

Distribution Distribution in Commerce U.S. EPA (2017e), U.S. EPA 

(2016a); Use document EPA-HQ-

OPPT-2016-0743-0003  

Industrial/ 

commercial 

use 

Paints and 

coatings 

Paint and coating removers  U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060, 

Public comments EPA-HQ-

OPPT-2016-0743-0008, EPA-

HQ-OPPT-2016-0743-0010, 

EPA-HQ-OPPT-2016-0743-0011, 

EPA-HQ-OPPT-2016-0743-0018, 

EPA-HQ-OPPT-2016-0743-0023, 

EPA-HQ-OPPT-2016-0743-0025, 

EPA-HQ-OPPT-2016-0743-0035  

Adhesive removers Market profile EPA-HQ-OPPT-

2016-0743-0060, Public 

comments EPA-HQ-OPPT-2016-

0743-0011, EPA-HQ-OPPT-

2016-0743-0018 

Lacquers, stains, varnishes, 

primers and floor finishes 

Market profile EPA-HQ-OPPT-

2016-0743-0060, Public 

comments EPA-HQ-OPPT-2016-

0743-0018, EPA-HQ-OPPT-

2016-0743-0032, EPA-HQ-

OPPT-2016-0743-0035 

Powder coatings (surface 

preparation) 

Market profile EPA-HQ-OPPT-

2016-0743-0060, Public 

comments EPA-HQ-OPPT-2016-

0743-0016  

Paint additives 

and coating 

additives not 

described by 

other codes 

Use in Computer and Electronic 

Product Manufacturing in 

Electronic Parts Manufacturing 

Market profile EPA-HQ-OPPT-

2016-0743-0060, Public 

comments EPA-HQ-OPPT-2016-

0743-0006, EPA-HQ-OPPT-

2016-0743-0013, 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0067
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3834224
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0017
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0017
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0031
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3834224
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0003
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0008
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0008
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0010
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0010
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0011
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0023
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0025
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0035
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0011
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0011
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0032
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0032
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0035
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0035
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0016
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0016
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0006
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0006
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0013
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0013
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Life Cycle 

Stage Category a Subcategory b References 

 EPA-HQ-OPPT-2016-0743-0031, 

EPA-HQ-OPPT-2016-0743-0032, 

EPA-HQ-OPPT-2016-0743-0064 

 

Use in Computer and Electronic 

Product Manufacturing for Use 

in Semiconductor 

Manufacturing 

Market profile EPA-HQ-OPPT-

2016-0743-0060, Public 

comments EPA-HQ-OPPT-2016-

0743-0019, EPA-HQ-OPPT-

2016-0743-0024, EPA-HQ-

OPPT-2016-0743-0027,  

EPA-HQ-OPPT-2016-0743-0063 

Use in Construction, Fabricated 

Metal Product Manufacturing, 

Machinery Manufacturing, 

Other Manufacturing, Paint and 

Coating Manufacturing, Primary 

Metal Manufacturing, 

Transportation Equipment 

Manufacturing, Wholesale and 

Retail Trade 

U.S. EPA (2016a),  

Public comments, EPA-HQ-

OPPT-2016-0743-0007, EPA-

HQ-OPPT-2016-0743-0009, 

EPA-HQ-OPPT-2016-0743-0011, 

, EPA-HQ-OPPT-2016-0743-

0018, EPA-HQ-OPPT-2016-

0743-0023, , EPA-HQ-OPPT-

2016-0743-0035, EPA-HQ-

OPPT-2016-0743-0036,  

Solvents (for 

cleaning or 

degreasing) 

 

Use in Electrical Equipment, 

Appliance and Component 

Manufacturing 

U.S. EPA (2016a),  

Public comments EPA-HQ-

OPPT-2016-0743-0006, EPA-

HQ-OPPT-2016-0743-0007, 

EPA-HQ-OPPT-2016-0743-0009, 

EPA-HQ-OPPT-2016-0743-0023, 

EPA-HQ-OPPT-2016-0743-0024, 

EPA-HQ-OPPT-2016-0743-0027 

Use in Electrical Equipment, 

Appliance and Component 

Manufacturing for Use in 

Semiconductor Manufacturing 

Market profile EPA-HQ-OPPT-

2016-0743-0060, Public 

comments EPA-HQ-OPPT-2016-

0743-0019, EPA-HQ-OPPT-

2016-0743-0024, EPA-HQ-

OPPT-2016-0743-0027,  

EPA-HQ-OPPT-2016-0743-0063 

 

Ink, toner and 

colorant 

products 

 

 

Printer ink U.S. EPA (2016a), Use document, 

EPA-HQ-OPPT-2016-0743-0003, 

Public comments EPA-HQ-

OPPT-2016-0743-0006, EPA-

HQ-OPPT-2016-0743-0016, 

EPA-HQ-OPPT-2016-0743-0018 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0031
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0032
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0064
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0019
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0019
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0024
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0024
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0027
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0027
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0063
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0007
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0007
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0009
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0009
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0011
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0023
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0023
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0035
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0035
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0036
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0036
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0006
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0006
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0007
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0007
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0009
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0023
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0024
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0027
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0019
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0019
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0024
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0024
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0027
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0027
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0063
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0006
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0006
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0016
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0016
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
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Life Cycle 

Stage Category a Subcategory b References 

Inks in writing equipment U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060, 

Public comment EPA-HQ-OPPT-

2016-0743-0018 

Processing aids, 

specific to 

petroleum 

production 

Petrochemical Manufacturing U.S. EPA (2016a),  

Public comment, EPA-HQ-OPPT-

2016-0743-0031 

Other uses Other uses in Oil and Gas 

Drilling, Extraction and Support 

Activities  

U.S. EPA (2016a), 

Functional Fluids (closed 

systems) 

U.S. EPA (2016a),  

Public comment 

EPA-HQ-OPPT-2016-0743-0031 

Adhesives and 

sealants  

 

Adhesives and sealant chemicals 

including binding agents 

U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060, 

Public comments EPA-HQ-

OPPT-2016-0743-0006, EPA-

HQ-OPPT-2016-0743-0007, 

EPA-HQ-OPPT-2016-0743-0011, 

EPA-HQ-OPPT-2016-0743-0016, 

EPA-HQ-OPPT-2016-0743-0018, 

EPA-HQ-OPPT-2016-0743-0023 

Single component glues and 

adhesives, including lubricant 

adhesives 

U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060, 

Public comments EPA-HQ-

OPPT-2016-0743-0011, EPA-

HQ-OPPT-2016-0743-0018, 

EPA-HQ-OPPT-2016-0743-0035, 

EPA-HQ-OPPT-2016-0743-0036  

Two-component glues and 

adhesives, including some resins  

U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060, 

Public comments EPA-HQ-

OPPT-2016-0743-0011, EPA-

HQ-OPPT-2016-0743-0016, 

EPA-HQ-OPPT-2016-0743-0018  

Other uses 

 

Soldering materials Market profile EPA-HQ-OPPT-

2016-0743-0060, Public 

comments  

EPA-HQ-OPPT-2016-0743-0023 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0031
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0031
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0031
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0006
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0006
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0007
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0007
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0011
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0016
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0023
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0011
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0011
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0035
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0036
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0011
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0011
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0016
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0016
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0023
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Life Cycle 

Stage Category a Subcategory b References 

Anti-freeze and de-icing 

products 

U.S. EPA (2016a) 

Automotive care products U.S. EPA (2016a), Public 

comment,  

EPA-HQ-OPPT-2016-0743-0035 

Lubricants and greases U.S. EPA (2016a) 

Metal products not  

covered elsewhere 

U.S. EPA (2016a),  

Public comment,  

EPA-HQ-OPPT-2016-0743-0027, 

EPA-HQ-OPPT-2016-0743-0028 

Public comment, EPA-HQ-OPPT-

2016-0743-0027, EPA-HQ-

OPPT-2016-0743-0028  

Lubricant and lubricant 

additives, including hydrophilic 

coatings 

Market profile EPA-HQ-OPPT-

2016-0743-0060 

Laboratory chemicals U.S. EPA (2016a),  

Public comments EPA-HQ-

OPPT-2016-0743-0007, EPA-

HQ-OPPT-2016-0743-0009 

Lithium ion battery 

manufacturing 

Market profile EPA-HQ-OPPT-

2016-0743-0060, Public comment 

EPA-HQ-OPPT-2016-0743-0005  

Cleaning and furniture care 

products, including wood 

cleaners, gasket removers 

Market profile EPA-HQ-OPPT-

2016-0743-0060, Public comment 

EPA-HQ-OPPT-2016-0743-0025, 

EPA-HQ-OPPT-2016-0743-0035 

Fertilizer and other agricultural 

chemical manufacturing - 

processing aids and solvents 

U.S. EPA (2016a),  

Public comment EPA-HQ-OPPT-

2016-0743-0010, EPA-HQ-

OPPT-2016-0743-0036 

Consumer uses Paints and 

coatings 

Paint and coating removers 

 

U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060, 

Public comments EPA-HQ-

OPPT-2016-0743-0008, 

Adhesive removers 

 

Market profile EPA-HQ-OPPT-

2016-0743-0060 

Lacquers, stains, varnishes, 

primers and floor finishes 

Market profile EPA-HQ-OPPT-

2016-0743-0060 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0035
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0027
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0028
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0027
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0027
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0028
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0028
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0007
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0007
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0009
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0009
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0005
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0025
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0035
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0010
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0010
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0036
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0036
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0008
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0008
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
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Life Cycle 

Stage Category a Subcategory b References 

Paint additives 

and coating 

additives not 

described by 

other codes 

Paints and arts and crafts paints U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060, 

EPA-HQ-OPPT-2016-0743-0018, 

Adhesives and 

sealants  

Glues and adhesives, including 

lubricant adhesives  

U.S. EPA (2016a), Market profile 

EPA-HQ-OPPT-2016-0743-0060, 

EPA-HQ-OPPT-2016-0743-0018, 

Other uses  Automotive care products U.S. EPA (2016a) 

Cleaning and furniture care 

products, including wood 

cleaners, gasket removers  

Market profile EPA-HQ-OPPT-

2016-0743-0060, Public 

comment EPA-HQ-OPPT-2016-

0743-0018, EPA-HQ-OPPT-

2016-0743-0025 

Lubricant and lubricant additives 

including hydrophilic coatings 

Market profile EPA-HQ-OPPT-

2016-0743-0060 

Disposal 

 

Disposal Industrial pre-treatment U.S. EPA (2017e) 

Industrial wastewater treatment U.S. EPA (2017e) 

U.S. EPA (2017e) 
Publicly owned treatment works 

(POTW) 

Underground injection 

 

 

 

U.S. EPA (2017e), Public 

comment EPA-HQ-OPPT-2016-

0743-0031 

Landfill (municipal, hazardous 

or other land disposal) 

U.S. EPA (2017e), Public 

comment EPA-HQ-OPPT-2016-

0743-0031 

 
Emissions to air 

Incinerators (municipal and 

hazardous waste) 

a These categories of conditions of use appear in the life cycle diagram, reflect CDR codes and broadly represent NMP 

conditions of use in industrial and/or commercial settings.  
b These subcategories reflect more specific uses of NMP. 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0018
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0025
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0025
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3834224
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3834224
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3834224
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3834224
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0031
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0031
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3834224
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0031
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0031


 

 

 

 
Figure 1-1. NMP Life Cycle Diagram 

The life cycle diagram depicts the conditions of use that are considered within the scope of the risk evaluation during various life cycle 

stages including manufacturing, processing, distribution, use and disposal. The production volumes shown are for reporting year 2015 

from the 2016 CDR reporting period (U.S. EPA, 2016a). Activities related to distribution (e.g., loading, unloading) will be considered 

throughout the NMP life cycle, rather than using a single distribution scenario. 
a See Table 1-6 for additional uses not mentioned specifically in this diagram.  

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
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Figure 1-2. NMP Mass Balance 


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































