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EXECUTIVE SUMMARY

This risk evaluation fon-methylpyrrolidone (NMP) was performed incacdance with the Frank R.
Lautenberg Chemical Safety for the 21st Century Act and is Issngd followingoublic comment and

peer review. The Frank Rautenbeg Chemical Safety for the 218entury Act amended the Toxic
Substances Control Act (TSCAhe Nati ondés primary c¢chemi cUndes man
the amended statute, EPA is required, ud@€A Sectior(b), to conduct risk evaluatis to

determine whether a chemical stdnsce presents unreasonable risk of injury to health or the
envronment, under the conditions of use, without consideration of costs or othaskdactors,

including an unreasonable risk to potentially exposeslisceptile subpopulations, identifieas

relevant to the risk evaluation. Also, as required BLA Section(6)(b), EPA established, by rule, a
process to conduct these risk evaluatiGhiscedures for Chemical Risk Evaluation Under the Amended
Toxic Subtances ©ntrol Act(82 FR 3372%(Risk Evaluation Rule)This risk evaluation is in

conformance witifSCA Sectior6(b), and the Risk Evaluation Rule, and is to be used to inform risk
management decisions. In accordance WBICA Sectior(b), if EPA findsunreasonable risk from a
chemical subsince under its conditions of use in any final risk evaluati@Agencywill propose

actions to address those risks within the timeframe required by TSCA. However, any proposed or final
determination that a chemicsibstance presents unreasonable mgletdl SCA Sectior6(b) is not the

same as afindingthatachealsubstace i s fAi mmi ne n {TSOA Sdctio.alhed o us 0 U
conclusions, findings, and determinations in this final risk evaluation are for theseunf identifying
whether the chemitaubstance presents unreasonable risk or no unreasonahiedesikthe onditions

of use, in accordance witfSCA Sectior, and are not intended to represent any findings urai€A
Section?.

TSCA Section26(h)and (i) require EPAwhen conducting sk evaluationgo use scientific

information, technical procedes, meages, methods, protocols, methodologies and models consistent
with the best available science and to base its decisions on the weight oétitiéicevidence.To

meet thesd SCA Stction26 science standards, EPA used the TSCA systematiowrpuieess

described in thépplication of Systematic Review in TSCA Risk Evaluattoosmen{U.S. EPA

201839. The dataollection, evaluation, and integratigtages of the systematic review process are used
to develophe exposure, fate, and hazard assessments for risk evaludti@aisfy requirements in

TSCA Section 26(j)(4) and 40 CFR 702.51(e), EPA has providexd af studies considered in carrying
out the risk evaluation, and the results of those studies@uzled in the Systematic Review Data
Quality Evaluation Documents (s@ppendix B items B-j).

n-Methylpyrrolidone (CASRN 87250-4), also called imethyt2-pyrrolidone, or imethyl2-

pyrrolidone, is a watemiscible, organic solvent that is often used as a substitutafogenated

solvents. NMP exhibits a unique set of physaadchemical properésthat hae proven useful in a
range of industal, commercial and consumer applicatiddsP haslow volatility and high affinity for
aromatic hydrocarbong/hich makes ieffective for solvent extraction in petrochemical processing and
pharmaceutical anufacturig. NMP is also valued for its high paly and low surface tension which
are consideredesirabldor solvent cleaning and surface treatment of metals, textiles, resins, and
plastics. NMP is subject to federal and state regulations and repatjniremats. NMP has been a

IWeightofthe scienti fic evidence is defined in EPA r egted ati on
to the nature of the evidence or decision, that uses-aspablished protocol to compraisévely, objectively, transparently,
and consistenflidentify and evaluate each stream of evidence, including strengths, limitations, and relevancetofigach s
and to integrate evidence as necessary and appropriate based upon strengths, limitatiomd, and ance. 6 40 CFR
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reportable Toxics Bease Inventory (TRQhemicalsubstance under Section 313w Emergency
Planning and Community Rigtd-Know Act (EPCRA) since January 1, 1995.

NMP iswidely usedin the chemical manufacturing, petioemical praessingandelectronics industries
There is also growing demand for NMP use in semiconductor falmicand lithium ion battery
manufacturingFEMI, 2015. In the commercial sector, NMP is pririia used for producing and
removing paints, coatings and adhesives. Other applications include, but are not limited to, use in
solvents, reagents, seaginks and grout&£PA evaluated theoflowing categories of conditions of use
for NMP: manufacturingprocessing; distribution in commerce, industrial, commercial and consumer
uses and disposallhe total aggregate productignlumefor NMP decreased igjhtly from 164 to 160
million pounds letween 2012 and 2015.

Approach

EPA used reasonably availalméormation(d e f i ned i n 4 nfor@&tiBnthattEPA 33 as i
possesses, or can reasonably generate, obtain, and syntloesise in risk evaluationgonsidering

the deadlines for complety the evaluatior) in afifit-for-purpos@ approach, to develagprisk

evaluation that relies on the best available scianckis based on the weight of the scientific evidence.

EPA used previous analyses as a stgnioint for identifying key and supping studies to inform the
exposure, fategand hazard assessneiEPA also evaluatedtherstudiesthat werepublishedsincethese
reviews.EPA reviewed the information and evaluated the quality ofrteéhods and porting of results

of theindividual sudies using the evaluation strategies dbsd inApplication of Systematic Review in

TSCA RislevaluationgU.S. EPA 20183.

In theproblan formulationdocumem, EPA identified theNMP conditions of use and presentéedee
conceptual models and an analysis plan for the risk evaludti@se have been carrieddrthis final

risk evaluation where EPAas quantitatively and qualitatively evaluated the risk tetivronment and
human health using both monitoring data (when reasonably available) and modeling approaches for the
conditionsof use within the scope tifie risk evaluationn the problem fanulation documentPA
performed a screening level analysi®waluate risks to the general population and to terrestrial and
sedimentdwelling aquatic species from exposure to water, sexdiinsoil, and air basedh ghysicaland
chemical properties, emanmental fate properties, and environmental release estirBategningevel
analyses can be conducted with limited data based orehiglexposure assumptions and were used by
EPA duringproblem formulation to ientify which exposure pathways warrambre analysisEPA has
since updated the screening level analfe general population exposure to surface water based on
more recent TRI dat#@s part ofthis risk evaluation, EPAlsoquantitatively evaluated

1 Risksto aquatic specigsom environmentiareleaseso suface waterlssociated with the
manufacturingprocessing, distribution, use and disposal of NMP.

1 Risksto workersfor acute and chronic inhalation, dermal, and vapoosughskin exposures and
risksto occupational nomsers i.e., workess who do not directly handMP but perform work
in an area wére it is usedjrom acute and chroninhalation and vapethroughskin exposures

1 Risks to consumers from acute inhalation, dermal, and shpmughskin exposureandrisksto
consumer bystaders {.e., nonrusers who i@ incidentally exposed to NMP asesult oftheuse
of consumeproducts containing NMHArom acuteinhalation and vapethroughskin exposure

2 Although EPA has ideifted both industrial and commercial uses here for purposes of distinguishing scenarios in this
analysist he Agency interprets the authority overSeciombG@b) manner
to reach both.

Page22of 576


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

Exposures

EPA quantitativelyevaluated agte and chronic exposures of aquatieses for ambient surface water
exposures associated with NMRveonmental releases from the manufacturing, processing,
distribution, use and disposal (Sectif.2. EPAused environmental release data frorAREPs T R |
derive estimates of NMP surface water concentratiaoste and chronic) near facilities reporting the
highest NMP water releases.

NMP may occur in various environmental media including sediment, saédy &ad air. As part of the
NMP ProblemFormulation(U.S. EPA 20189, EPA evaluated potential exposures and riskbdo
geneal population and tenvironmental receptoterough ambient watesedinent,land-applied
biosolids, and ambigmir. Based on environmental fate properties of NMP andtiasscreening level
analyses, EPA did not identify riskoenvironmental receptors tw the general population from these
pathwaysBecause thapproab usedto evaluag risks to environmeial receptors and the general
population from ambient air, watesediment and lardpplied biosolids in the Problem Formidat
wassufficient to make a risk determination, those analyses wergyht forward to thisocumengs

j usti f i c a tfimabrisk détesminatBiBéfaresreaching a final risk determiraatifor surface
water exposures, howevyétPA updated the s@ring level analysiapproach used in the Problem
Formulationto includemore recent TRI rebese data.

EPA evaluated acute and chimhumanexposures by the dermal and inhalation routes, inuiudirect
contact with NMPcontaining liquids and indirect pesure from vapethroughskin uptakeNMP has
unique physicochemical properties (Sectlof) that resit in very efficient dermal absorption (Section
3.2.2. For eachworkeroccupational use scenafidection2.4.1), EPA considered moderate angdhni
end exposure parameters and the ihpéadifferent combinations of personal protective equipment
(PPE) on exposure. Empirical data were preferred for exp@stimation whereasonablyavailable. In
the absence of measured data, EPA used modelsnatsexposure to the human receptdnsit@rest.
The model s6 under | yi n gionswepelbasedmareasanably availablea n d

t o

ass

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

the activity @tterns associated with use. Exposormdividuals located near those using NMMP
containing producté.e., occupationahonusers) were also estimated basednialation and vaper
throughskin uptake.

EPA estimated acute exposures to consumedso adult and childoystandersBecauseea®nably
available informatiordoes notndicat thatchronic expsuresvould occurduringtheuse of the
consumer products identifiescontainingNMP, EPAdid not evaluate chronic consumer exposures
EPA varied thedllowing input parameters: the activipattern of the consumer in using the product

(including the l@ation or room of use), the dtion of use and the mass of the product used to quantify

the amount of NMP exposure to consum@&asction2.4.2. EPA selected not only median busalhigh
end input parameters order to develop higintensity use scenasdo capture the exposures to those
consumers whmayuse the products in greater quantities and for a lashgration

Hazards

EPA identified auteand chronic @ncentrations of Concef@€OCSs) for aquatic org&ms based on the
reasonablhavailable acute and chronic hazard data for NBittion3.1). These agte and clonic
COCs are compared to thstimate surface water concentratiooSNMP from the exposure
assessent.

EPA identified human health hazards basedeasonably availableuman and animal evidence.
Reported outcomes in laboratory animal stgdiangerbm irritation to decreased body weigtntd
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adverse systemic effects., liver, kidney, spleen, tgus, testes, brain). EPA reviewed the reasonably
available information ohuman healtihazard potential and selectgehsitiveand robusteproductive
anddevelopmental toxicity endpoints indents {.e., postimplantation los&nd decreased fertility) as
the critical effects for doseesponse analysis and risk estimatieRA identifiedpostimplantation loss
as the critical endpoint forcate exposuresnd reduced fertility as the critical @point for chronic
exposuregSection3.2). As a result of additional analysis performed in resgotopeerreview
comments, the point of depart(fROD)used as the quardtive basis for evaluating risk fromwae
exposuresgor all conditions of use@QOUS9 has changetiom 216 mg/LCmaxto 437 mg/L GaxSince the
draft risk evaluatiom n d s i n TSEA WdkAPEais Chemical Risk Assessméviethylpyrrolidone:
Paint Strippng Use(U.S. EPA 20159. Thischange in acute PO2sultedn some changes to acute
risk estimatesnd risk determinations

Other outcomes, including advergestemic effects, may occur at higher exposure concentrations.
Becauselie risk determinations in the current document are based on acksguctive ad
developmental effects observed indgntially exposed or susceptible subpopulateg,(pregnant
women and women of childbearing age who may become pre@mahgt lower levels of exposure than
other effects, thegre expected to be protectiveatifother outcomes and potentially expdss
susceptible subpopulations.

Human Populations Considerenh This Risk Evaluation

EPA assumed those who use Nidéhtainng products would be adults of either s€xq 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
containhg NMP.

The risk evaluation is based oatential 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. Lifestagesoatern for effects on reproductive healtid fertility

include men and women of reproductive age as well as children and adolescents. d$tenatks

developed as part of this riskaluationareintended to be protective tifese groups amather

patentially exposed or susceptible subpopalad, including people with prexisting conditions and

people with genetic variations that make them more susceptible. Exposures that do not present risks
based on sensitive reproductive and developmental ernd@ognot expected to present risks ftweot

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

Risk Characterization

This risk evaluation characterizes the environmg&eattiond.1) and human healt{Section 4.2) risks
from NMP under the conditions of use, including manufadimtuding import) processing,
distribution, use, and disposal.

Environmental Riskg=or environmental risk, EPA utilized a risk digmt (RQ) to compare the

estimated acute and chronic NMP exposure concentrations in surfacéowasgective acute and

chronic COC4go characterize the risk to aquatic organisArsRQ that does not exceed 1 indicates that

the exposure concentrationsSNIMP are less than the concentrations expected to produce an adverse
effect. Surface water concentrations were estimated for direct and indirect disoblak}dB andRQs

and days of exceedanaere usedo characterize risk to aquatic organisms fiaeue 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
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indicated NMP isnotlikely to accumulate isedment based oits physicabndchemical properties

andis not expected to adsorb to sediment due to its water solubility and low partitioning to organic
matter. Because NMP toxicity to sedimelutelling organisms is expected to be comparable to that o
aquatic organisms, minimal risks are anticipated for sedirdesatling organisms. NMP exhibits low
volatility and readily biodegrades under aerobic conditions; therefore, the concentrations in ambient air
are unlikely to reach levels that would preseskgfor terrestrial organism®etails of these estimates

are inSection4.1

Human Health Risks: For human health risks to workers and consumers, EPA identifeahoen

human health risk88ased on the exposure scenarioswad, risks may be anticipated for individuals

who are not directly exposed to liquid NM&.d, occupabnal noruser, 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 protectiokurther discussion and examples of appatprglove use are includedAppendix

F.

Strengths, Limitations andncertaintiesn the Risk Characterization

EPAG6s assessments, ri sk estimations, andtthei sk d
risk evaluationSectiord.3). EPA used reasonably available information, in-&ofitpurpose approach,

to develop a risk evaluation that relies on the best available s@rdas based on the weighttbe

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 veeassessed using a modelingraach that requires the input of various chemical
parameters and exposure factors. When possible, default model input parameters were modified based
on chemicalspecific inputs available in literature databagesh oftheAgency 6 s r i sk det e
are supported by substantial evidenoensideration of uncertainties as set forth in detail in later
sections of this final risk evaluateanu ppor t s EPAGs determinations

The exposure estimates EPA used to evaluate humah hsks were based on a la@®ount of
monitoring data and were supported by modeling data for many conditions ®hesavailability of
validated rat and humaphysiologically based pharmacokinetRBPK) models that include a dermal
compartment alloed EPA to evaluate all exposarand hazards in terms of internal dose metrici@nd
evaluate risk$rom aggregate exposures from simultaneous deintallation and vapothroughskin
exposuresRobust evidence a continuum ofdverse reproductive ani@évelopmental effectsupport
the hazard endpoints EPA usesithe basis for evaluating risks from acute and chronic expobBures.
addition,PBPK modeling reduces uncertaintasund the relevance of animal data for human health.
Uncertaintiesaround theepresentativeness of exposuorenitoring data, activity pattern information,
PPE use and efficacgnd incomplete information on sorhazard endpointandfactors that may
contribute to increased exposure and susceptibility to MdMRribute to the overall uncertainties of the
risk esimates.Overall, EPA hasmedium tohigh confidence in the risk estimates presented in this risk
characterizatiotidescribedn Sectiord.2).

Potentially Exposedr Susceptible Subpopulations (PESS)
TSCA Section6(b)(4) requires that EPA conduct a risk evaluation of PE®8etérmine whether a
chemical substance presents an unreasonable risk of injury to health or the environment, without
consideration of cost or other naisk factors, including an unreasonalyiek to a potentially exposed
or susceptible subpopulation identified as relevant to the risk evaluation by the Administration, under
the conditions ofused0 TS CA A 3 (thHe2eympsténtatlyegposedioastisceftible
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subpopul at i amdindwiduals githirathe 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 substandure, such

as infants, children, pregnant women, workers, or the elddiydeveloping the risk evaluation, EPA
analyzed the reasonably available information to ascertain whether some human receptor groups may
have greater exposure or greatercepsibility than the general population to the hazard posed by a
chemical. EPA assessed NMP expostogstentiallyexposedr susceptible subpopulatioasinterest
includingworkers and ONUSs, consumers and bystandeases and females of reproductage,
pregnanfemalesand the developingmbryofetus, infants, children and adolescents, people with pre
existing conditions, and people with lower metabolic capacity due to life stage, genetic variation, or
impaired liver functionSee additional discusss in Section2.5.1, 3.2.5.3 and4.4. EPAG6s deci s
for unreasonable risk are based on Fegld exposure estimates fworkers and high intensity use

scenarios foconsumers and bystandé&ecause these exposure estimates represent thertdghf

exposures expected for PESS

Aggregate and Sentinel Exposures

EPA evaluatedggregate risks from dermal and inhalation roofesxposure foeachCOU. Validated

rat and huma®PBPK modes including a dermal compartmeaaitowed EPA tantegrae aggregate

exposures across routes by translating expasmeentrationgto internal doseshuman blood

concentratior). While this asessment evaluadespecificCOUs based on exposure estimates that
incorporate multiple routes of exposure,id dot consider the potential for aggregate exposures from
multiple conditions of usd=PA considered sentinel exposure in the form of t@gtl emates for

consumer and atipational exposure scenarios which incorporate dermal and inhalation exposure, as
these routes are expected to present the highest exposure pdetlld s deci si on f or u
are based on higbnd exposure estimatescapture individuals whit sentinel exposure.

Risk Determination

Unreasonable Risk Determinatiolm each risk evaluation under TSCGaction 6(b), EPA determines
whether a chemical substance presents an unreasonable risk of injury to health orahenenyjiunder
the conditions of use. The determination does not consider costs or otheskfactors. In making this
determination, BA considers relevant rigielated factors, including, but not limited to: the effects of
the chemical substance on lieand human exposure to such substance under the conditions of use
(including cancer and necancer risks); the effects of the chemwalbstance on the environment and
environmental exposure under the conditions of use; the population exposed (inelydpwentially
exposed or susceptible subpopulations, as determined by EPA); the severity of hazard (including the
nature of the hazardhe irreversibility of the hazard); and uncertainties. EPA also takes into
considerati on t he heAdgte usedyndhe risk estimiate. dhesnncleesiamevaluation
of the strengths, limitations, and uncertainties associated with thenatfon used to inform the risk
estimate and the risk characterization. The rationale for the unreasonable risk d¢i@nisrdiscussed

in Section5.2 T h e digkadeterngir@ations 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 €D for acute exposures from the draft risk evaluation
based on updated agyaés performed in response to peer review comments. This upaidr acute
exposures resulted in some changes to acute risk estimates, which impacted unreasonable risk
determinabns.

While use of NMPas an inert ingrediem wood preservatives wascluded in the problem formulation
and draft risk evaluatioas a condition of use within the scope of the evaluatipan further analysis ,
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EPA has determined that this use falldsidethe definition of chemical substance as regulated by
TSCA.UnderTSCASection 3(2)(B) (ii), the definition of
pesticide (as defined in the Federal Insecticide, Fungicide, and RodenticildiARA)) when

manufactured, processed, or distributed in commerce for use as a peBeciaese NMP is used in

wood preservative as an approved inert under FI
chemical substance when used for this purpose. As a resulselod NMP in wood preservatives is not
included in the scope of this rigikzaluation.

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 functioithirfla closed system and as one of

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

EPA has determined that these uses fall outside
TSCA SectioB2)B( i v), the definition of fAchemiodal subs
additive, drug, cosmetic, or device (as such terms are defirgtiion 201 of the Federal Food, Drug

and Cosmetic Act) when manufactured, processed or distributed in comoreuse fis a food, food

additive, drug, cosmetic, or device. While EPA ntified 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 theéSTA definition of chemical substance, EPA has removed mention of
pharmacetical applications in these conditions of use. EPA has concluded that both uses of NMP fall
within the aforementioned definiti onaal esxuchl sutsa no
under TSCA.

Unreasonable Risk of Injury to tlgvironmentEPA conducted a screentfgyel approach to integrate
relevant pathways of environmental exposure with available environmental hazard data to evaluate
unreasonable risk to relevagttvironmental receptors. Based on the qualitative assessesenibed in

the problem formulation for NMRexposures to terrestrial species are assumed to be negligible and
exposures to sedimedtvelling organisms are assumed to be less than exposupsaticaspecies in

the water column. As a result, EPA focuske guantitative 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 benchmarkadoatic organisms from exposures to NMP in surface watess. EP
characterized the environmental hazards based on one high quality study.

Unreasonable Risk of InjurytoHealtE PA6s det er mi nati on of wunreason
of use of NMRlisted below are based on health risks to workers, occuphtionaisers, consumers, or
bystanders from consumer user acute exposures, EPA evaluated unreasonable risk of developmental
toxicity based on animal studiese(, postimplantation loss (resptions and fetal mortality)). For

chronic exposures, EPA letsthe unreasonable risk determination on reproductive toxicity (decreased
male fertility). Risk determinations based on this sensitive endpoint are expected to be protective of

other less serntsve non-cancer effectse(g.,liver toxicity, kidney toxicity immunotoxicity,

neurotoxicity, irritation and sensitization).

Unreasonable Risk of Injury to Health of the General PopulaidiiP exposures to the general

population may occur from the catidns of use due to releases to air, water or land. Durimgdhrse

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 Drinkin

Water Act (SDWA), the Clean Water Act (CWA), the Resourcaseovation and Recovery Act

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

(CERCLA). As explained in more detail in Sectitrt.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 EPs&Iministered statutes and regulatory programs is consistent with the statutory

text and legislative history, particularly as they pertailfl$oC A6 s f un c tfiiolnl iansg 0a sfitgaat
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
therebre tailored the scope of the risk evaluation for NMP using authoritiesS@A Sectios 6(b) and
9(b)(1).EPA did not evaluate exposures to the general population from drinking water or disposal
pathwaysecause they are addressed by other-BéfAinisterd statutesand regulatory programs

EPA evaluatd general population exposure through ambient water, ambieahdiand-applied

biosolids using a screening level analysis during Problem Formulation. EPA has updated the screening
level analysis of surfaovater exposures based on more recent TRI &atathe general population,

based on a screening level analysis, EPA determined there is no unreasonabtbepirteral

population for these pathwaysambient wate(including surface waterpmbient a, and land applied
biosolids.

Unreasonable Risk of Injury to Health of Workdf®A evaluated neoancer effects from acute and

chronic inhalation and dermal exposures (including uptake of vapor through skin) to determine if there
was unreasonablerigk i njury to workersdé6 health. The driv
risk for norrcancer effects for workers are reproductive effects from chronic inhalation and dermal
exposuresgenerally, risks identified for workers are linked to chraxgosures.

EPA generally assumes compliance vittcupational Safety and Health Administrati@SHA)
requirements for protection of workers including the implementation of the hierarchy of controls. In
support of this assumption, EPA used reasonablyadl@ information including public comments
indicating that some employers, particularly in the imdaissetting, are providing appropriate

engineering, administrative controls, or PPE to their employees consistent with OSHA requirements.
OSHA has noissued a specifipermissible exposure limfPEL) for NMP. While EPA does not have
similarinformationto support tis assumption for each condition of use, EPA does not believe that the
Agency must presume, in the absence of such information, a laoknpfiance with existing regulatory
programs and practices. Rather, EPA assumes there is complianeevkign protection standards

unless casspecific facts indicate otherwise, and therefore existing OSHA regulations for worker
protection and hazard conumication will result in use of appropriate PPE in a manner that achieves the
statedassigned protectiofactor APF)or P F . EPAG6s decisions for unre
based on higlend exposure estimates, in order to account for the uncedaiela¢ed to whether or not
workers are using PPEPA believes this is a reasonable and appropajgdmachthat reflects

workplace practices, accourits reasonably available informatioelated to worker protection
practicesandaddresseancertaintes regardingvailableand use of PPE. For each condition of use of
NMP with an identified risk for wdeers, EPA assumes the use of appropriate respirators with APF 10
and gloves with a PF of 1 to 20.

The unreasonable risk determinations reflect thergg\# the effects associated with the occupational
exposures to NMP and incorporate consideratich@PPEhat EPA assumes full description of
EPAG6s unreasonable risk determim&2ti on for each

Unreasonable Risk of Injury to Hih of Occupational Notusers (ONUs)YONUSs are workers who do
not directly handle NMRontaining liquids but perform work in an area where NMP is present in the
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air. EPA evaluated noenancer effects to ONUs fromate and chronic inhalation and vagbrough

skin occupational exposures to determine if the
unreasonable risk determinations reflect the severity aéfteets associated with the occupational

exposues 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 liquds were not evaluated because EPA assumes @hdst have dermal contact with

liquids containing NMP. For exposures by inhalation and vépoughskin, EPA, where possible,
estimated ONUsO exposures and de styexpdseddWhenthe r i s
di fference bxeptowseuerne sONalthsdd weor ker s6 exposures to
EPA assumed that ONUsOG exposures to airborne NN
NMP. A full d e s cr i plériskadeterroirfatioffer Aatls condition ef asgno n a b
Section5.2

Unreasonable Risk of Injury to Health of Consum&fBA evaluated neoancer effects to consumers

from acute inhalation, dermal, and vajloroughskin exposures to determine if there was unreasonable
riskod injury to consumerso health. EPA conducted
mout hing of c¢ hi highendaxpgissre was loelbw levelsthaacoutd result in

unreasonable risk. EPA did not further analyze the oral pathwaxpmsure. Further information can

be found inSection2.4.2.2 A f ul | description of EPAOGS unreas
condition of use is in Sectidn2

Unreasonable Risk of InjurgtHealth of Bystandse (from Consumer UsedfPA evaluated nenancer

effects to bystanders from acute inhalation and v#poughskin exposures to determine if there was
unreasonable risk of injury to by ssurasriobgstasdérs he al
because bystanders do not have direct dermal exposure toANMP.u | | description of
unreasonable risk determination for each condition of use is in S&c&on

Summary of Unreasonable Risk Determioas:

Il n conducting risk evaluations, AEPA will deter
unreasonable risk of injury to health or the eowment under each condition of use within the scope of
the risk evaluati onéolTSGABEeCRR oh0DB.(47.( 1Bur sau arett ett
unreasonable risko shall be i ssuedUbdeor @8A6and
implemet i ng regul ations, A[a] determination d&y EPA
the conditions of use within the scope of thek evaluationdoes not present amreasonable risif

injury to health or the environment will be issued by ortedconsidered to bafinal Agencyaction

effective on the date of issuancetioéorder 6 40 @XdR 70 2.

EPA has determined that the following conditions of use of NMP do not present an unreasonable risk of
injury to health or the environment. T¥edeterminations are considered final agency action and are
being issued by order pursuanff8CA Sectim 6(i)(1). The details of these determinations are in
Section5.2, and theTSCA Sectior(i)(1) order is contained in Secti®m.1of this final risk

evaluation.

Conditions of Use that Do Not Presetran Unreasonable Risk
9 Distribution in commerce
1 Industrial and commercial use in ink, toner and colorant products in printer ink and ink
writing equipment
9 Industrial and commercial use in other usesaliering materials
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1 Industrial and commercialke 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 paintséooatings in lacquers, stains, varnishes, @rénand floor finishes

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

and arts and crafts paints

Consumer use in other uses in automotive care products

Consumer usin other uses in cleaning and furniture gaxeducts, including wood cleaner

and gasket removers

1 Consumer use in other uses in lubricant and lubricant additives, including hydrophilic
coatings

= =4 -4 A

= =

EPA has determined that the following conditions of U98MP present an unreasonable risk of injury
to health or the environment. EPA will initialesSCA Sectiorb(a) risk management actions on these
conditions of use as required und&CA Sectior6(c)(1). Pursuant tdSCA Sectior6(i)(2), the
unreasonable risdeterminations for these conditions of use ot considered final agency action. The
details of these determinations are in Sechiéh

Manufacturing that Presents an Unreasonable Risk

Y Domestic manufacture
1 Import

Processing that Presents an Unreasonable Risk

1 Asa reactant or intermediate in plastic material and resin manufacturing andather
incorporative processing

1 Incorporation into &rmulation, mixture or reaction product in multiple industrial sectors

1 Incorporation into articles in lubricants and lulant additives in machinery manufacturing

1 Incorporation into articles in paint additives and coating additives not described bygadks
in transportation equipment manufacturing

1 Incorporation into articles as a solvent (which becomes part of a prfodoctiation or
mixture) including in textiles, apparel and leather manufacturing

1 Incorporation into articles in otheectors, including in plastic product manufacturing

1 Repackaging in wholesale and retail trade

1 Recycling

Industrial and Commercial Uses hat Present an Unreasonable Risk

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

1 Industrial and commercial use in paints and coatings in lacquers, stains, varnishes, prin|
floor finishes, and powder coatings in surface prapon

9 Industrial andcommercial use in paint additives and coating additives not described by @
codes in computer and electronic product manufacturing in electronic parts manufacturi

1 Industrial and commercial use in paint additives and coatingiaekinot described byther
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
other codes in multiple manufacturing sest
Industrial and comercial use as a solvent (for cleaning or degreasing) in electrical equig
appliance and component manufacturing
Industrial and commercial use as a solvent (for cleaning or degreasing) in electrical equ
appliance and compent manufacturing farse 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 suppof
activities, and in foctional fluids (closedystems)

Industrial and commercial use in adhesives and sealants including binding agents, sing
component glues and adhesives, including lubricant adhesives, acdriyponent glues and
adhesives including some resins

Industrialand commercial use irtleer uses in anfreeze and deing products, automotive
care products, and lubricants and greases

Industrial and commercial use in other uses in metal products not covered elsewhere, g
lubricant and lubricant additives includihgdrophilic 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 prouhoténg
wood cleanes and gasket removers

Consumer Uses that Present an Unreasonable Risk

)l

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

Disposal that Presents an Unreasonable Risk

91 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, t he Nati on 0 s amagemendawyin JadEmi cal s m

The Agency published the Scope of the Risk Evaluation for MB. EPA 20179 in June 2017, and

the problem formulation in June, 20@8.S. EPA 201809, which represented the analytical phase of risk
eval uati on wh er théagsesSmehtes arpculateu,dahe probfero is defined, and a plan for
analyzing and characterizimgi sk i s determined, 0 aFRBamdwsgSior i bed i
Human Health Risk Assessment to Inform Decision MaER# received comments ¢he published

problem formulation for NMP and has considered the comments specific to NMP, as well as more
general comment s r e g avaldation gppr&aPhXar deveoping the riska | ri sk
evaluations for the first 10 TSCA Workplan chemicals.

During problem formulationEPAidentified theNMP conditions of use and presentéé associated
conceptual modslandananalysis planin this risk evalation, EPA evaluated risko workersand
occupational nomsersfrom acute and chroniexposuresswell as risks to consumers and bystanders
from acute exposures. EPA evaluated human healthlnysgemparing the exposuestimatesfor acute
or chronicscenarios to the relatéduman health hazards.

While NMP is present in various environmental media sugr@asd watersurface water, and air,

EPA determined during problem formulation that no further analysis of the environmental release
pathwaysasso@@ted with ecological exposures d@mbient wate sediments, lardpplied biosolidsand
ambient aiwasneeded based on a qualitative assessment of the physilddemical properties and

fate ofNMP in the environment and a quantitative comparisathehazards and exposureentified

for aquaticorganisms. Risk determinations were not made as part of problem formulation; therefore, the
results from these analyses are used to inform the risk determisatiom of thisfinal risk evaluation.

In thisrisk evaluation, EPA has updated the screelangl analysis of surface water exposures based

on more recent TRI release data

EPA used reasonably available information consistent with the best available science for ghgsical
chemcal and fate propges,potentialexposurs, andrelevanthazard according to the systematic

review process. Fadhehuman exposure pathways, EPA evaluated inhalation exposures to vapors and
mists for workersoccupational nomusers consumer and bystanders. EPA evaluatenal exposures

via skin contact with liquid$éor workers and consumandevaluatedrapor through skin uptaker

workers occupational nomisersconsumerand bystander&PA characterized risks to ecological
receptors from exposures via surface wagediment, lanépplied biosolidsand ambienair in the risk
characterizatiosection of thisfinal risk evaluation based on the analyses presented in the problem
formulation.

Asper EP AO sProtedures for Chamica Risk Evaluation Under the Amended Toxic
Substances Control A@2 FR 3372 ( herei nafter ARiIi sk Evawasati on
subject to both public comment and peer review, which are distinct but related processes. ERA provid
60 days for public comment on all aspects efdraft risk evaluation, includinthe submission of any
additional information that might be relevant to the science underlyimisthevaluation. Thisatisfies
TSCA[15 U.S.C 2605(b)(4)(H) which requies EPA to provide public notice and an oppotiufor

comment on a draft risk evaluation prior to publishing a final risk evaluation.
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Peer review wsconducted in accordance with EPA's regulatory procedures for chemical risk
evaluations, including usinipe EPA Peer Review Handboakd other methods consistent waction

26 of TSCA geed0 CFRSection702.45). As explained in the Risk Evaluation Rule, the purpose of peer
review isfor theindependent review of the scienaaderlying the risk evaluation. Peer review therefore
addressdaspects of the underlying science as outlined in the charge to the peer review panel such as
hazard assessment, assessment ofdep@nse, exgsure assessme@and risk characterizatioReer

review supports scientific rig@ndenhances 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 producetagristed risk characterization, which
formsthe basis oAnunreasonable risk determinati&PA believes peer revieweasemost effective in
this role if they receive the benefit of pubiomments on draft risk evaluations prior to peer review.
thisreasonand consistent with standard Agency practilce,public commerperiodbegan prior to
peer review on the draft risk evaluati@PA respone@dto public and peer review commeiaisd
explained changes made to the draft risk evaluation in respmtisese comments in this final risk
evaluation and the associated response to comments document.

EPAalsosolicited input on the first 10 chemicals, including NMP, as it developed userdpssigpe
documents, and problem formulations. At each step, EEeéived 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 regufadad statutory requirementSPA has considered comments

and inbrmation 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 farmulatio
of NMP.

In this final risk evaluation, the Introduction (Seatl) 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 $iaqaublicatiorof the problem formulation.

This section also includes a discussion of the systematic review process utilized in this risk evaluation.
Exposures (SectioP) provides a discussion and analysis of the exposuréshioman and

environmental, that can be expected based on the conditions of use identified for NMP. Hazards
(Section3), 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 uncetainties that underly the assessment and how thegadntpe risk evaluation. As required

under TSCA 15 U.S.C. 2605(b)(4), a determination of whether the risk posed by this chemical
substanceunder the conditions of ugs,unreasonable is presentedhe Risk Determination (Section

5).

1.1 Physical and Chemical Properties

Physicalandchemical properties influence the environmental behavior and the toxic properties of a
chemical, thereby informindné conditions of use, exposyrathways, routes and hazards that EPA
consides. During problem formulation, EPA considered the measured or estimated physical

chemical properties set forthrable1l-1. BasedonE P A0 s r easonablavatable literature,tie

vapor pressurpreviously reported faNMP was updated (0.345 mmHg)o conf or m wi t h E
quality criteria This valueis considered merreliablethan the original value (0.19 mmHghich was

taken from a secondary source.
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NMP is ahigh boiling, polar aprotic solvemtith low viscosity and low volatility. lts miscible with
waterand most organic solverasd exhibitdow flammability andno explosivity. It isnot readily
oxidizable; variations in temperature and humidity candpce a range of saturation concentrations in
ambient aifU.S. EPA 20204 20179.

Table 1-1. Physicaland Chemical Properties ofNMP

Property Value @ Reference
Molecular formula CsH9eON
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 (198
Vapor density 3.4(air=1) NEPA (1997)
Water solubility 1,000g/L at 25°C fniscible) O'Neil et al. (2006)
Octanol:water partition coefficient (logol) [-0.38at 25°C Sasaki et al. (1988)
Henryds Law const al|3.2x10atmm¥’mol Kim et al. (2000)
Flash point 95°C (open cup) Riddick et al. (1986)
Auto flammability Not available
Viscosity 166 mPaAs at |[ONeiletal (2006)
Refractive index Not applicable
Dielectric constant Not applicable
a@Measured unless otheise noted.

1.2 Uses and Production Volume

1.2.1 Data and Information Sources
Thesummary of use and production volumtrmation presented below is based on research
conducted for th€roblem Formulation Document forMethylpyrrolidone(NMP) (U.S. EPA 20189
and any additional information obtained since the publication of that docuhexgrevious research
was based on reasonably available information, including$seeand Market Pra for NMP, (EPA-
HQ-OPPTF20160743; public meetings and meetings with companies, industry groups, chemical users
and other stakeholders to aid in identifying and verifying theitiond of use inclded in this risk
evaluation.

NMP isa solvent thais widely used in the manufacture and production of electronics, petroleum
products, pharmaceuticals, polymers and other specialty chenfidcelsnumerousndustrial,
commercial, and consumapplicatons Some of the majaareas ofuse identified for NMP are listed
below(Harreus et al.2011; Ash and Ash2009:
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1. Petrochemical processing: acetylene recovery from cracked gas, extractiomafies and
butadiene, gas purification (rewad of CQ and HS), lube oil extraction

2. Engineering plastics: reaction medium for production of téghperature polymers such as
polyether sulfones, polyamideimides and polyaramids

3. Coatings: solvent for aciigland epoxy resins, polyurethane paints.en&irne paints or
finishes, printing inks, synthesis/diluent of wire enamels, coalescing agent

4. Specialtychemicals: solvent and/or-@lvent for liquid formulations

5. Electronics: cleaning agent for silicon wafephotoresist stripper, auxiliary in printeidcuit
board technology

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

In addition to the uses in industrial, commercial, and consumer settings,NI&&diin ways
considered ssmission critical to federal agencies.

The Chemical Data Reporting (CDR) Rulader TSCA (40 CFR Part 711) requires td&s.

manufacturers and importers provide EPA with information on chemicals they manufacture (including
imports). For the 2016 CDR cycle, data collected for each chemical inthedeompany name, volume

of each chemical manufactured/imported, the number of woekepsoyedat each site, and information

on whether the chemica used in the commercial, industriahd/or consumer sector. Orilyose
companies that manufactured orportedat leas25,000 poundsf NMP persite were required to
reportunder the CDR rulduring the 2015 calendar ygai.S. EPA 20169. The 2016CDR reporting

data for NMP are provided ifable 12.

Table 1-2. Production Volume of NMP in CDR Reporting Period (2012 to 2015)
Reporting Year? 2012 2013 2014 2015

Total Aggregate Production 164,311,844 | 168,187,596 | 171,095,221 | 160,818,058
Volume (Ibs)

aThe CDR data for the 2016 reporting period is available via ChemVigs(/chemview.epa.gov/chemvipwhe CDR
data presenteith therisk evaluatiordocument is more specific than currently in ChemView.

NMP is widely used in the chemical manufacturing, petrochemical processlrejegtronics industries
(EMI 2019. In the commercial sector, it is primarily used for prodg and removing paints, coatings
and adhesives. Other commercial applications inglodearenot limited to,use in solvents, reagents,
sealers, inks and grouts. There is g@esmwving demand for NMP use in semiconductor fabrication and
lithium ion batery manufacturingData reported for the 2016 CDR peri@dS. EPA, 20164 indicate
over 160million pounds of NMPRveremanufactured (including imports) in the United States in 2015
(U.S. EPA 20163.

NMP isusedin paint removersandas a solvent/reagent for the electronics and pharmaceutical
industries It is also useds a solvent for hydrocarbon recovery in the petotbal processing industry,
andfor thedesulfurization ohatural gagGlobal Newswire2016 FMI, 2015. While paint removey
represent a large prodt categonfor NMP, growth in this sectois uncertainas a result of thpotential
risks identified in therevious risk assessment published by EBA. EPA 20159.

NMP is a key cleaning componént the manufacture of semiconductors used in electronicdpand
the manufacture girinted circuit boards. #theconsumerdemand for electronics risespesially in
the Asia Pacific region, the globd¢mand for NMHRs expected to growBimilar increases in NMRse

Page350f 576


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

may occuiin other regionsalbeitto a lesser degrd&rand View Researc2016. The U.S.market
revenudgor NMP is alsoexpected to increase over the next ten ydaspite variations in the oil and gas
industry. NMP is primarily used in downstream processa&hjch make it more resilient to market
volatility in this secto(Grand View Researc20169.

1.2.2 Toxics Release Inventory Data

Under theEPCRA Section 313, NMP is a TREeportable substarceffectiveJanuary 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 woultfresulkspecific types dfnd

disposal é.g, RCRA) Subtitle C hazardous landfill and Class | undergraajettion wells) and

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

Table 13 provides productiomelated waste managemeratta for NMP reported bgubjectfacilities to
the TRI program from reporting years 2012@18.2 In reporting year 208, 395 facilities reported a
total of approximately247 million pounds of NMPproductionrelatedwastemanagedOf this total
amount roughly 220 million pounds were recycled, 7 million pounds were recovered for energy, 10
million pounds were treated, aAdnillion pounds were disposed of or otherwise released to the
environment.

Table 1-3. Summary of NMP TRI Production -Related Waste Managed from 2012018 (Ibs)

Number of Energy Total Production
Year | Facilities Recycling | Recovery| Treatment | Release$* 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: 2013018 TRI Data (Updated October 2020)S. EPA 20179.

aTerminology used in these columns may not match the more detailed data element names used in the TRI publ
analysis access points.

b Does not include releases doeonetime events not associated with production such as remedial actionthquakes.

¢ Counts all releases including release quantities transferred and release quantities disposed of by a receiving fa
reporting to TRI.

Table1-4 provides a smmary ofNMP releases to thenvironmenteported to TRfor the same
reporting years afable1-3. Approximately6,292pounds of NMPRwvaterreleases] ,548,343pounds of
NMP air releasesandroughly 6,550,6960unds oNMP landreleasesvere reported to TRh 2018. In
addition to the quantities reportedTable1-4 a sdispbsed of in Class | underground injection wells
andRCRA Subtite C landfill©din 2018 otherreported land disposal techniques included; disposal to
landfills other than RCRA Subititlé (2,262,91%o0unds), land treatment/application farmidgsQ 7
pounds), and other land disposal suckvaste pilesspills and leak$7,002pounds)!

While productiorrelated waste managed showTable 13 excludes any quantities reported as
catastrophic or ongme releases (TRI Section 8 data), release quantities shovabla 4 include

3 Data presented ifiable1-3 andTable1-4 were queried usinRI Explorerand useshe 20D National Analysis data set
(released to the public in October22). This dataset inaldes revisions for the years Bo® 20B processedty EPA.

4 Other releases of NMP as shoimriTable1-4 includeother TRI data elements suchcamntities transferred to a waste
broker oftsite for disposal403,46 pounds), storage of NMP efiite (19,536pounds), other oftsite management of NMP
(26,424pounds), and unknown effite waste management practicé4,499pounds)n 2018.
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both productiorrelated and nonoutine quantities (TRI Section 5 aBéction6 data) for 2012018. As
a result, release quantities may differ slightly and may further reflect differences in TRI calculation
methodgfor reported release range estimgtess. EPA 20179.

Table 1-4. Summary of NMP TRI Releases to the Environment fron20152018 (Ibs)

) ) Total On-
Air Releases Land Disposal and Off-
Class | Site
Number Stack [ Fugitive Under- RCRA All Other Disposal or
of Air Air Water ground Subtitle C Land Other Other
Year | Facilities | Releases| Releaseq Releaseq Injection Landfills Disposal® | Release$ | Release$ ©
2015 398 887,309 | 546,060 14885 3,625,939] 93,217 2,737,671 387,083 | 8.292.168
1,433,370 ' 6,456,827
2016 403 1,179,654 581,790 4,865,286/ 118,134 2,401,377 445132 | 9,607,242
1,761,443 15,869 7,384,797
1,134,869| 433,270 5,243,982 356,574 | 1,948,441
2017 390 1.568.139 19,053 7548997 614,589 | 9,750,779
2018 1,097,116| 451,227 4,122,586] 156,562 | 2,271,548
395 1548343 6,292 6.550 696 619,613 | 8,724,945
Datasource: 20152018 TRI Data (Update@ctober 202p(U.S. EPA 20179.
aTerminology used in these columns may not match the more detailed data element names used in the TRI public
analysis access points.
b These release quantities do include releases due-inmevents not associated with production such asdiafrations
or earthquakes.
¢ Counts release quantities once at final disposition, accounting for transfers to other TRI reporting fadilititas &taly
dispose of the chemical waste.
dVvalue shown may be different than the summation of individual el@ments due to decimal rounding.

1.3 Regulatory and Assessment History
EPA conducted a search of existing domestic and international laws ti@tgiEnd assessments
pertaining to NMP. EPA compileddlsummaryinformation providedn Table1-5 from reasonably
availabledatafrom federal, state, international and other government sources, as éigakeindix A

Federal Laws and Regulations

NMP is subject to federatatutes or regulations, other than TSCA, that are implemented by other
federal agencies/departments. A summary of federal laws, regulations and implementingesuhori
providedin AppendixA.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.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 internationa
treaties and/or agreements. dramary of these laws, regulations, treaties and/or agreements is provided
in AppendixA.3.

EPA identified previous assessments conducted by other organizatiomalfter5). Dependingn
the source, these assessments may include information on conditises bazards, exposures and
potentially exposed or susceptible subpopulations.
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Table 1-5. Assessment History of NMP

Authoring Organiz ation

Assessment

EPA Assessments

U.S. EPA, Office of PollutiofPrevention and
Toxics (OPPT)

TSCA Work Plan Chemical Risk Assessment
Methylpyrrolidone: Pmt Stripping Use CASRN
872504 (U.S. EPA 20159

U.S. ERA, OPPT

Re-assessment of Pesticide Inert Ingredient
Exemption under the Food Quality Protection
Act (U.S.EPA, 2006H

Other U.S-Based Organizations

California Office of Environmental Health Hazarg
Assessment (OEHHA)

Propositian 65 Maximum Allowable Dose Levs
for Reproductive ToxicitfOEHHA, 2003

International

National Industrial Chemicals Notification and
Assessment Scheme (NICNAS), Australian
Government

Human Health Tier Il assessmd&hiCNAS,
2013

Government of Canada, Environment Canada,
Health Canada

Draft Screening Assessment of Risks to Hum
and Ecological Recepto(Environment Canads
2017

European Commission (EC), Scienti@@mmittee
on Ocupational Exposure Limits (OELS)

Evaluation of &Ls for NMP(EC, 2016

Organisation for Economic Gaoperation and
DevelopmentQECD), Cooperative Chemicals
Assessment Program

NMP: Screening Information Data S&IDYS
Initial Assessment Profil@OECD, 2007

World Health Organization (WHO) International
Programme on Chemical Safety (IPCS)

Concise International Chemical Assessment
Document 35 N\METHYLPYRROLIDONE

(WHO, 2007)

Danish Ministry of the Environment

Environmental Protection Agency

Survey of \MP - Miljgstyrelsen
(Danish Ministry of the Bvironmeni 2015)

1.4 Scope of theEvaluation

1.4.1 Conditions of Uselncluded in the Risk Evaluation

TSCA(U.S.CSection3 ( 4) ) def i
Administrator, under which a chemical substance
manufactured, processe

nes

the conditions of us
is intended, knowrgsam@ably foreseen to be
d, di st r i bconditeows ofiuse are o mme r ¢

described below iTable1-6. EPA has not exercised its authorityTiSCA Sectior6(b)(4)(D)to
exclude any NMP conditions of us@in the scope of the NMP risk evaluation.

Use categories include
chemical s or mi xtur es

the foll owi A

ar e

ng:

use of a chemicalr a mixturecontaining a chemical (including as part of an article) in a commercial
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enterprise providing saleable goods or services
mixture containing a chemical (ilucling as part of an article, such asriture or clothing) when sold to
or made available to consumers for their (1$&. EPA 20163.

To understand conditions of use relative to one another and associated potential exposures under those
conditions of usekigurel-1 depids the life cyok diagram and includes the production volume

associated with each stage of the life cycle, as reported in the 2016 CDR repho&ingPA 20163;

however, the life cycle diagram for NMP does not include specific production volumes because the
information was confidential business information (CBI).

EPAdidnotie nt i f y any idé,ktirceunatanges assoaased with activities that do not reflect
ongoing or prospective manufacturing, iegfutore e s si n
disposal from legacy uses) of NMP,assh®@ t er ms ar e described in EPASG
33726, 33729 (July 20, 2017). Therefore, no such uses or disposals were added to the scope of the risk
evaluation for NMP following the issuanoéthe opinion inSafer Chemicals, Healthy FamiliesEPA

943 F.3d 397 (9th Cir. 2019) .ie, HiBphsalsithathave alteady v a | u
occurred) in the risk evalwuation, be&adense | egac
Chemicals943 F.3d 397.

To help characterezthe life cycle of NMP, EPA developed a national mass balance to evaluate how
much of the volume of NMP can be accounted for from crad@gave. The inputs into the mass
balance included data from the15 CDR, 2015 TRI, literature, and public commeitee result of the
mass balance is providedkigurel-2. The total mass accounted for at the-efitife stage, which
includes wastes from manufacturing, processing, use, waste treatment and disposal facilities, i
approximately 83% of the 2015 production volume. The unaccodoteslume is most likely due to
limitations in reporting requirements foRT causing wastes and emissions from certain sites to go
unreported. There is also uncertainty in the total attealfor volume due to combining data from
different years. There is additional uncertainty arising from the potential to double count TiRésolu
reported as transferred efite for energy recovery, treatment, and recycling that are then received by
anoter TRI site that reports this volume in itssite waste management activities. Finally, the true
export volume is higher than presentedhia inass balance as nine sites reporting to 2016 CDR claimed
their export volume as CBI. Additional details on tievelopment of the mass balance can be found in
Appendix C

Additional worker monitoring dataeveprovided to EPA during theublic comment period for the
NMP problem formulation. This information was incorgid into the occupational exposure estimates
for semiconductor anelectronics manufacturing.

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

Life Cycle
Stage Category 2 Subcategory® References
Manufacturing| Domestic Domestic Manufacture U.S. EPA(2016a)
Manufacture
Import Import U.S. EPA(2016a)
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Life Cycle
Stage

Category?

Subcategory®

References

Processing

Processing as &
reactant or
intermediate

Intermediate in Plastic Materia
and Resin Manufacturing

U.S. EPA (20163)
Publiccomment€£EPA-HO-
OPPTF201607430010 EPA-
HQ-OPPTF201607430015
EPA-HQ-OPPTF2016-07430017

OtherNon-Incorporative
Proessing

U.S. EPA (2016a)

Incorporated
into
formulation,
mixture or
reaction produg

Adhesives and sealant chemic
in Adhesive Manufacturing

U.S. EPA (2016g)Market profile
EPA-HQ-OPPT20160743-006Q
PubliccommentE£PA-HO-
OPPTF201607430007 EPA-
HQ-OPPT201607430009
EPA-HQ-OPPT201607430011

Anti-adhesive agents in Printin
and Related Support Activities

U.S. EPA (2016a)Market profile
EPA-HO-OPPT20160743-0060

Paint additivesnd coating
additives not described by othe
codes in Paint and Coating
Manufacturing; and Print Ink
Manufacturing

U.S. EPA (20163)Market profile
EPA-HQ-OPPT20160743-006Q
PubliccommentE£PA-HO-
OPPTF201607430007 EPA-
HQ-OPPTF201607430009
EPA-HQO-OPPTF201607430013

Processing aids not otherwise
listed in Plastic Material and
Resin Manufacturing

U.S. EPA (20163)
PubliccommentE£PA-HO-
OPPTF201607430015 EPA-
HOQ-OPPT201607430017,
EPA-HOQ-OPPTF201607430035
EPA-HO-OPPT201607430038

Solvents (for cleaning or
degreasing) in NoiMetallic
Mineral Product Manufacturing
Machinery Manufacturing;
Plastic Material and Resin
Manufacturing; Primary Metal
Manufacturing; Soap, Cleaning
Compound andoilet
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 (2016g)Market profile
EPA-HOQ-OPPT20160743-006Q
PubliccommentE£EPA-HO-
OPPT201607430010 EPA-
HQ-OPPT201607430011,
EPA-HOQO-OPPT201607430027,
EPA-HQ-OPPTF201607430028

Paged40of 576



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

Life Cycle

Stage Category 2 Subcategory® References

Surface active agents in Soap,|U.S. EPA (2016g)Market profile
Cleaning Compound and Toile EPA-HQ-OPPT20160743-0060
Preparation Manufacturing
Plating agents and surface U.S. EPA (2016a)
treating agents in Fabricated
Metal Product Manfacturing
Solvents (whictbecome parof |U.S. EPA (2016g)Market profile
product formulation or mixture]) EPA-HQ-OPPTF20160743-0060,
in Electrical Equipment, PubliccommentsEPA-HO-
Appliance and Component OPPT201607430007, EPA-
Manufacturing; Other HQ-OPPTF201607430009
Manufacturing; Paint and EPA-HQ-OPPT20160743001Q
Coating Manufacturing; Print |[EPA-HOQ-OPPT201607430011,
Ink Manufacturing; Soap, EPA-HQ-OPPT201607430019
Cleaning Compound and Toile EPA-HQ-OPPT201607430024
Preparation Manufacturing; EPA-HQ-OPPT20160743003],
Transportation guipment EPA-HQ-OPPT201607430034
Manufacturing; All Other
Chemical Product and
Preparation Manufacturing;
Printing and Related Support
Activities; Wholesale and Reta|
Trade
Other uses in Oil and Gas U.S. EPA (2016a)Market profile
Drilling, Extraction and Suppor EPA-HOQ-OPPT201607430060,
Activities; Plastic Material and | Public commenEPA-HQ-OPPTF
Resin Manufacturing; Services 201607430016

Incorporaton | Lubricants and lubricant U.S. EPA (20163)Market profile

into articles additives in Machinery EPA-HQ-OPPT201607430060

Manufacturing

Paint additives and coating
additives not described by othg
codes in Transportation
Equipment Manfacturing

U.S. EPA (2016a)

Solvents (whib become part of]
product formulation or mixture)
including in Textiles, Apparel
and Leather Manufacturing

U.S. EPA (20163)

Market profileEPA-HQ-OPPTF
201607430060, Public commen

EPA-HQ-OPPT201607430027
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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

Life Cycle
Stage

Category?

Subcategory®

References

Other, including in Plastic
Product Manufacturing

U.S. EPA (2016a)Market profile
EPA-HOQO-OPPT201607430060,
EPA-HQ-OPPTF201607430067

Repackaging

Wholesale and Retail Trade

U.S. EPA (2016a)

Recycling

Recycling

U.S. EPA (2017eJ.S. EPA
(2016a) Public comment&EPA-
HQ-OPPTF201607430017,
EPA-HQ-OPPT201607430031

Distribution in
commerce

Distribution

Distribution in Commerce

U.S. EPA (2017¢J.S. EPA

2016a) Use documentPA-HOQ-
OPPT201607430003

Industrial
commercial
use

Paints and
coatings

Paint and coating remorse

U.S. EPA (20163)Market profile
EPA-HQ-OPPT201607430060,
Public comment&PA-HOQ-
OPPT201607430008 EPA-
HQ-OPPTF20160743001Q
EPA-HOQ-OPPT201607430011],
EPA-HQ-OPPT201607430018
EPA-HQ-OPPT201607430023
EPA-HQ-OPPT20160743-0025
EPA-HQ-OPPTF201607430035

Adhesive removers

Market profileEPA-HQ-OPPF
20160743-0060, Public
commentEPA-HO-OPPT2016
07430011, EPA-HQ-OPPTF
201607430018

Lacguers, stains, varnishes,
primers and floor finishes

Market profileEPA-HQ-OPPTF
201607430060, Public
commentEPA-HO-OPPT2016
07430018 EPA-HQ-OPPF
201607430032 EPA-HQ-
OPPT-201607430035

Powder coatings (surface
preparation)

Market profileEPA-HQ-OPPF
201607430060, Public
commentsEPA-HO-OPPT2016
07430016

Paint additives
and coating
additives not
described by
other codes

Use in Computer and Electron|
Product Manufacturing in
ElectronicParts Manufacturing

Market profileEPA-HQ-OPPTF
201607430060, Public
commentEPA-HO-OPPT-2016
07430006 EPA-HQ-OPPF
201607430013
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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

Life Cycle
Stage

Category?

Subcategory®

References

EPA-HO-OPPT201607430031,

EPA-HQ-OPPT201607430032

EPA-HO-OPPT201607430064

Use in Computer and Electron|
Product Manufacturing for Use
in Semiconductor
Manufacturing

Market prdile EPA-HO-OPPTF
201607430060, Public

commentEPA-HO-OPPT2016

07430019 EPA-HQ-OPPT

201607430024 EPA-HQ-

OPPT201607430027,

EPA-HO-OPPT201607430063

Use in Construction, Fabricate
Metal ProductManufacturing,
Machinery Manufacturing,
Other Manufacturing, Paint an(
Coating Manufacturing, Primar
Metal Manufacturing,
Transportation Buipment
Manufacturing, Wholesale and
Retail Trade

U.S. EPA (20163)

Public commentgPA-HO-
OPPTF201607430007 EPA-
HQ-OPPTF20160743-0009
EPA-HO-OPPT201607430011,
, EPA-HQ-OPPTF20160743
0018 EPA-HO-OPPT2016
07430023 ,EPA-HQ-OPPTF
201607430035 EPA-HO-
OPPT201607430036

Solvents (for
cleaning or
degreasing)

Use in Electrical Equipment,
Appliance and Component
Manufacturing

U.S. EPA (20163)

Public comment&PA-HO-
OPPT201607430006 EPA-
HQ-OPPT201607430007,
EPA-HQ-OPPT201607430009
EPA-HQ-OPPT20160743-0023
EPA-HQ-OPPT201607430024
EPA-HQ-OPPTF201607430027

Use inElectrical Equipment,
Appliance and Component
Manufacturing for Use in
Semiconductor Manufacturing

Market profileEPA-HQ-OPPTF
201607430060, Public
commentEPA-HQ-OPPT2016
07430019 EPA-HQ-OPPTF
201607430024 EPA-HQ-
OPPT201607430027,
EPA-HQ-OPPTF201607430063

Ink, toner and
colorant
products

Printer ink

U.S. EPA (20163)Use @bcument,
EPA-HQ-OPPTF201607430003
Public comment&PA-HO-
OPPTF201607430006 EPA-
HQ-OPPTF201607430016
EPA-HOQO-OPPTF201607430018
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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

Life Cycle
Stage

Category?

Subcategory®

References

Inks in writing equipment

U.S. EPA (2016a)Market profile

EPA-HQ-OPPT201607430060,

Public commenEPA-HQ-OPPF
201607430018

Processing aids

Petrochemical Manufacturing

U.S. EPA 016a)

specific to Public commentEPA-HQ-OPPTF
petroleum 201607430031

production

Other uses Other uses in Oil and Gas U.S. EPA (20163)

Drilling, Extraction and Suppor
Activities

Functional Fluids (closed
systems)

U.S. EPA (20163)

Public comment
EPA-HO-OPPT201607430031

Adhesives and
sealants

Adhesives and sealant chemic
includingbinding agents

U.S. EPA (2016g)Market profie

EPA-HQ-OPPT-201607430060,

Public comment&PA-HO-
OPPT201607430006 EPA-

HQ-OPPT201607430007,

EPA-HQ-OPPTF20160743001],

EPA-HQ-OPPT201607430016

EPA-HQ-OPPT201607430018

EPA-HQO-OPPT201607430023

Single component glues and
adhesives, including lubricant
adhesives

U.S. EPA (2016g)Market profile

EPA-HQ-OPPT201607430060,

Public comment&PA-HO-
OPPT201607430011, EPA-

HQ-OPPT201607430018

EPA-HQ-OPPT201607430035

EPA-HQO-OPPT201607430036

Two-component glues and
adhesives, including somesins

U.S. EPA (2016a)Market profile

EPA-HQ-OPPT201607430060,

Public comment&PA-HO-
OPPTF201607430011 EPA-

HQ-OPPT201607430016

EPA-HOQO-OPPT201607430018

Other uses

Soldering materials

Market profileEPA-HQ-OPPF
201607430060, Public
comments
EPA-HQ-OPPT201607430023
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https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
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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
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https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0060
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https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0743-0023

Life Cycle

Stage Category 2 Subcategory® References
Anti-freeze and decing U.S. EPA (2016n
products
Automotive care products U.S. EPA (20163)Public
comment,
EPA-HQ-OPPTF201607430035
Lubricants and greases U.S. EPA (2016a)
Metal products not U.S. EPA (20163)
covered elsewhere Public comment,
EPA-HQ-OPPT201607430027,
EPA-HQ-OPPTF201607430028
Public commentzPA-HQ-OPPTF
201607430027, EPA-HQ-
OPPT201607430028
Lubricant and lubricant Market profile EPA-HQ-OPPTF
additives, including hydrophilic 201607430060
coatings
Laboratory chemicals U.S. EPA (20163)
Public comment&EPA-HO-
OPPT201607430007 EPA-
HQ-OPPT201607430009
Lithium ion battery Market profileEPA-HQ-OPPTF
manufacturing 201607430060, Public commen
EPA-HQ-OPPTF201607430005
Cleaning and furniture care  |Market profileEPA-HOQO-OPPTF
products, including wood 201607430060, Public commen
cleaners, gasket removers EPA-HQ-OPPT201607430025
EPA-HQ-OPPTF201607430035
Fertilizer and other agricultural U.S. EPA (20163)
chemical manufacturing Public commenEPA-HQ-OPPF
processing aids and solvents 201607430010 EPA-HOQ-
OPPT201607430036
Consumer use Paints and Paintand coating removers U.S. EPA (2016g)Market profile
coatings EPA-HQ-OPPT201607430060,

Public comment&PA-HO-

OPPT201607430008
Adhesive removers Market profileEPA-HQ-OPPF
201607430060
Lacquers, stains, varnishes, | Market profileEPA-HQ-OPPTF
primers and floor finishes 201607430060
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Life Cycle

Stage Category 2 Subcategory® References
Paint additives | Paints and arts and crafts pain U.S. EPA (2016g)Market profile
and coating EPA-HQ-OPPTF201607430060,
additivesnot EPA-HQ-OPPT2016-07430018
described by
other codes
Adhesives and | Glues and adhesives, includin¢U.S. EPA (2016g)Market profile
sealants lubricant adhesives EPA-HQ-OPPT201607430060,
EPA-HQ-OPPTF201607430018
Other uses Automotive care products U.S. EPA (2016a)
Cleaning and furniture care Market profileEPA-HQ-OPPTF
products, including wood 201607430060, Public
cleaners, gasket removers commentEPA-HQ-OPPTF2016
07430018 EPA-HQ-OPPTF
201607430025
Lubricant andubricant additive{ Market profileEPA-HQ-OPPF
including hydrophiliccoatings 201607430060
Disposal Disposal Industrial pretreatment U.S. EPA (2017e)

Industrial wastewater treatmen

Publicly owned treatment work
(POTW)

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

Underground injection

U.S. EPA (2017¢)Public
commentEPA-HO-OPPTF2016
07430031

Landfill (municipal, hazardous
or other land disposal)

Emissions to air

Incinerators (municipal and
hazardous waste)

U.S. EPA (2017¢)Public
commentEPA-HO-OPPTF2016
07430031

a2These categories of conditionsuse appear in the life cycle diagram, reflect CDR codes and broadly represent NM
conditions of use in industrial and/or commercial settings.
b These subcategories reflect more specific uses of NMP.
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MFG/IMPORT PROCESSING INDUSTRIAL, COMMERCIAL, CONSUMER USES 2 RELEASES and WASTE DISPOSAL
'S
L4
- Paints and Coatings
Manufacturing Processing as . (>728,000 lbs)
(Includes Import) Reactant/Intermediate e.g.. paint removal
(161 million Ibs) _(Volume CBI)
e Solvents for Cleaning and
Degreasing
(>521,000 lbs)
e.g.. photoresist removal/cleaner, sealant v

Incorporated into
Formulation, Mixture,

remover. cleaner, aerosol foaming

cleaner
or Reaction Products
(>:.)"08 million lbs). Ink, Toner and Colorant
e.g., paints, cleaners. adhesives
products
N X (181,000 lbs) K D "

Incorporated into Article b e.g.. printer ink 4 isposa

(>170,000 lbs)
S5 Taie Bl et Processing Aids, Specific to

Petroleum Production
Repackaging (>3,080 lbs)
(Volume CBI)

e.g.. wholesale and retail trade

I

Adhesives and Sealants
(>1,760 lbs)

e.g.. adhesive. automotive seam sealer

See Figure 2-4 for Environmental Releases and

o—> Other Uses Hastes
e.g.. laboratory chemicals; fabric, textile l:l Manufacturing (includes import)
and leather products; arts, crafts and )
hobby materials; toys. playground and \:’ Processing
sporting goods/equipment I:l Uses
Recycling

e.g.. recovered and i +
reclaimed solvents N

Figure 1-1. NMP Life Cycle Diagram

The life cycle diagram depicts the conditions of use that@msideredvithin the scope of the risk evaluation during various life cycle
stages including manufacturing, processing, distribution, use and disposal. Theipnoehlomes shown are for reporting year 2015
from the 2016 CDR reporting perigd.S. EPA 20169. Activities related to distributione(g, loading, unloading) Wibe considered
throughout the NMP life cycle, rather than using a single distribution scenatrio.

aSeeTablel1-6 for additional uses nohentioned specifically in this diagram.
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Figure 1-2. NMP Mass Balance
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