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1 INTRODUCTION AND OVERVIEW

u. S. EPAGs Office of Pol | wppliessysterfatic eevieviprinciplesn a n d
thedevelopment oits risk evaluation®f existing chemicals designatedide of highpriority or
requested by manufasersunder the amended Toxic Subrstas Control Act (TSCA)ThisnewTSCA
systematic review protocdlocumets the specific systematic review approaches used for identifying

and evaluating evidence for the hakand exposure assessments that support ®BPTr i s k

including evidece within other disciplines underpinning the hazard and exposure assesgm,
engineering, physicandchemical properties, environmental fatEfis protocol(1) respads tokey
recommendations received from tRational Acadenesof Sciencs, Engneering and Medicine
(NASEM) on theApplication of Systmatic Review in TSCA Risk Evaluati¢asS. EPA, 2018kr (2) is

a product of coll aboration

with the EPA Of fi

Information System (IRISlProgram, and3) will continue to be improved by public feedback,
examination of the receMASEM report(NASEM, 20213 on theORD Staff Handbook for Developing
IRIS Assessents(U.S. EPA, D20), and evolution of the state of theegtce in the field of systematic
review. Thisprotocol reflects the current TSCA systematic review approadhies ime of its writing

It also provides specific details of the systematic reviews for the ch@divchemicals listed imable

1-1. EPA invites the public to providaput on this documemnia docketNo EPA-HQ-OPPTF2021-

0414

Table 1-1. ChemicalsUndergoing TSCA Systematic Review for Which Details Are Included in

this TSCA Systematic ReviewProtocol Version 10

Chemical Name CASRN(Ss)
o-Dichlorobenzene 95-50-1
p-Dichlorobenzene 106-46-7
1,2-Dichloroethane 107-06-2
trans-1,2- Dichloroethylene 156-60-5
1,1,2Trichloroethane 79-00-5
1,2-Dichloropropane 78-87-5
1,1-Dichloroethane 75-34-3
Ethylene dilbomide 106934
1,3-Butadiene 106990
1,3,4,6,7,8Hexahydre4,6,6,7,8,8hexamethylcyclopenta [€)- 1222055
benzopyran (HHCB)
4,46 (1-Methylethylidene)bis[2, &ibromophenol] (TBBPA) 79-94-7
Tris(2-chloroethyl) phosphate (TCEP) 11596-8
Phosphog acid, triphenyl ester (TPP) 11586-6
Formaldehyde 50-00-0
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Chemical Name CASRN(s)
Phthalic anhydride 85-44-9
Dibutyl phthalate (DBP}1,2-Benzenedicarboxylic &id, 1,2 dibutyl | 84-74-2
ester)
Butyl benzyl phthalate (BBR)1,2-Benzenedicarboxylic acid, 1 85-68-7

butyl 2(phaylmethyl) ester

Di-ethylhexyl phthalate (DEHR)(1,2-Benzenedicarboxylic acid, 117-81-7
1,2- bis(2-ethylhexyl) eter)

Di-isobutyl fhthalate (DIBP} (1,2-Benzenedicarboxylic acid, 1,2 | 84-69-5
bis-(2methylpropyl) ester)

Dicyclohexyl phthate 84-61-7
Diisodecyl phthalate (DIDP) 26761400
68515491
Diisononyl phthalate (DINP) 2855312-0
68515480
Octamethylcyclotetrasiloxare 556-67-2
(Cyclotetrasiloxane, 2,2,4,4,6,6,&%8tamethy) (D4)
Asbesto2 (including Libby Amphibole Asbess[LAA] and its 1332214
tremolite,winchite, andichterite constituents) 12001295
12001284
12172735
17068789
1217267-7
1318098 (1242592-2,

1706876-7, 1456773-8)

1,4-Dioxane supplement 12391-1

The following narrative text summarizetprincipal additions to or changes from the 2018 Systematic
Reviewmethodology that was reviewed BYASEM.

Transparency and Documentation

Prevously, EPA did not have a complete claad documenteddSCA systematic review3R) Protocol.
EPA is addressinthis lack ofa priori protocolby releasg this TSCA SR Protocol In its development,
EPA consideré existingsystematic revievapproaches fdnazard/epidemiology data.g.,Office of
Health Assessment and Translati@HAT], IRIS Handbook and theNavigation Guideand
occupational exposure data/studies), World Health Organization|VHO] andIntemational Labour
Organization [LO] collabordion). EPAadopted many features of these mostly hapaity systematic
review approaches in developing thisGASR Protocol while also customizing the SR approaches to
meetTSCA-specific need® most importantlythe systematic review of more than just hdzdata €.g,
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data streams for fate and transport, exposure, environmental and workplace monitoring, egyifieeri
transparently show the similarities and adaptationsistieg methods to TSCA data streartiss

TSCA SR Protocol provides crosswalldetailing how EPA adopted and incorporated the best practices
from otherapproachdframeworksinto the TSCA SR Protocol(seeAppendix A).

The TSCA SR PRotocolalsoincludes a glossgrof importanttermsto provide consistencgnd
transparency about how EPA uses terms with TS@écific meaningd.g.,Weight of the Scientific
Evidence)and terms that are used frequently in the systematic review field in the TSCA SR (sagext
GLOSSARY OF SELECT TERMSDevelopment andhclusion ofa glossary of terms is consistent
with a recent recommendation deaby the NASEM regarding the NASEM report on th€ASR
approachas well aE P A ORD StafHandbod for Developing IRIS Assessme@iRIS HandooKd a
large part of which is dedicated to systematic review.

In responséo N A S E MatiguethatEPA hadnat previouslydocumenedhow TSCA prioritization
andproblemformulationrelateto the TSCA SR,this TSCA SR Protocolclearly presentshe alignmat

of the TSCA prioritizatiorandscoping(problem formulatioi processewith the stepsof the TSCA SR
Protocd. The TSCA SR Protocdurther showshow E P A $ysematic review effortgdentify data gaps
and dataneedgelated to TSCAhemicalrisk evaluaibns. Identifying these data gaps and data needs
provides EPA with the information needed to strategicallyaserT SCA authorities to require testing
or information collection for use in TSG#ioritization andrisk evaluationSection2).

New Literature Search Process

For the 20 higfpriority substances andanufacturetrrequested risevaluation§MRRES) currently
undergoing TSCA risk evaluatioBPA implementec new,unified literature search processhich is
described irthis TSCA SR Protocol. It useascomprehensive set of chemical identifiers to capture as
much of the literatureelevant for all given disciplingshereby providing consistency and efficiency to
the literature sarch step of systematic review addition EPA6s TSCA SR Protocol
additional SR toolsd.g.,SWIFT-Review, SWIFFActive, Health AssessmentWorkspace
CollaborativefHAWC]) to provide structure, documentati@fficiency,andtransparencya searching,
filtering, and screeningsée &ctions3, 4, andS). The TSCA SR Protocol alsacludesadescription of
theuse of machine leaing to prioritize literatue screeningupdates tahe search and screening
approach, PECIPESORESO statement refinement priottifte/abstract screeningndimprovements
to the screening criteria and templat&l of these approachese in direct rgonse to the NASEM
recommeadations, particularly those encouraging harmonization with thePRIGam.

Reducing Bias and Improving Caistency

The TSCA SR Protocol incorporates the use ofriteractive HAWCto generate literature ientory
trees andwadence mapssgeAppendix ). These inventoryreesand evidence maps are also linked to
Health and Environental Research OnlifélERO) databas¢o provide access to specific titles and
abstract of sources dipdf if freely available. These visualizatis arefevergreenin natureandprovide
greater transparency, access, and utilityhhépublic and peer regivers EPA incorporated this
technoloy after cl ose coll abor at i dRISPegram, doresisténtmad o g y
NASEMOG s endatooErPAis fully implementing these toofsr the 20 highpriority chemical
substances and MRRE rigkalationscurrently underway, as evidestt by the chemicedpecific

search termsAppendix Q, PECO statement&ppendix H, andevergreetiterature trees and evidence
maps Appendix |).

This TSCA SRProtocolalso includesiew methods to reduce bias and improve evaluaimsstency
between reviewers and acrossroiels included in response to NASEM recommendations, SACC
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comments, and public comments. These improvemealisdecoordinated data evaluatitrainingand
calibration exercise®r reviewergboth contractosuppat staff and irhouse experjsthe development

of additional internal evaluation guidanemdenhanced usef fields forscreener notesithin

DistillerSR evaluation formdgor all metric rankingsTo ensure internal consistency and transparency,
whenever EPA revisedata evaluatiogriteriafor anydiscipling EPA pilottess their application and
undertake multiple rounds of calibratiorFurther,as e c o mmended by NASEM and
gualty evaluation now involves two levels of review faaoh studyfor every disciplind a primary

review and a secondary quality control review, which may be followed by an explicit conflict resolution
step in caes where the two reviewers are not in agreémen

Data Evaluation and Evidence Integration

In resposse to a variety of commenters, including N&% and SACC, the TSCA SR Protoaes not
includea quantitative/weighted scoring systemdata evaluatiorRather, the TSCA SR Protocol
appliesordinalrankingsto guide thequalitativecategorizatiorof high, medium low, or critically
deficientfor each data evaluation metrithe ordinal rankings for individual metrieseused to derive
an overall studyguditative rankingof high, mediumlow, or uninformative This approaciprovides for
objectivity, consstency, and transparencydomparingstudes(Section5). These pdates to the
evaluation criteridnave beemade across all disciplings.g, fate, exposuresngineering,
environmentalhuman health hazaxd

The TSCA SR Protocol is significantly diffent in that it includedescrition ofthe Evidencéntegration
procesqSection7), which was not previously included in the 2018 TSCA SR docuthest EPA,
20189. This substantial addition was in direct response to recommendations b&$fEM\and the
SACC. The Evidence Integration approach included in the TSCA SR Protocol relies oacapgr
similar t o IRIS\Hasdeok bunextdnded t© sther disciplines, where appropriate, in the
TSCA SR Protocol.

In summary, EPA has carefulbpnsidered the important peer review recommendations and public
comments received on the 2018 TSESR document. In close collaboration withleable s i n EP A8 s
IRIS Program, EPA has adop&do the extent possible and adapted when necessary to meet unique
TSCA needd many of the approaches, procedures, and-efatee-art technology toolsperationaked

at EPAfor conducting systematic review dataand information to be used to support risk evaluations

under TSCA.
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2 STATUTORY AND REGULATORY CONTEXT GUIDING
PROTOCOL DEVELOPMENT

On June 22, 2016, the AFrank R. uraytAecsitpedin@ sCh e n
law, amending th&976 Toxics Substances Control AGSCA) (15 U.S.C. § 2601 et seq., 2016

TSCA, admi ni st er e dPadtlusion Brevaniian and Tdxics ¢GPPTgguired EPA to
initiate risk evaluations forlO chemical sbstances drawn from the 2014 update oftBEA Work Plan
for Chemical Assessments.S. EPA, 2014} in 2016. Thereafte,SCA imposesadditional statutory
requirements to ensuteat risk evaluationandpotentialrisk managementulescontinue on a rolling
basis as the risk evaluations are compleAdigr thefirst 10 chemical substances, EPA must designate
substances as higgriority for risk evaluation bfore initiating risk evaluations on thosgstances.
Additionally, manufacturersanrequest thaEPA evaluatea chemical substance, subjecthiie payment

of fees pursuant to TSCA section 26(lb)granted by EPA lteseMRREs ardreatedsimilarly to high-
priority designated substancegh regads to applying systematic review approagclaeglany minor
differencesare detailed in this protocol or the exdegin theappendicedor the next 20 higipriority
substances and manufaamrequested risk evahtions

Under TSCA section 6(b)(4)(A), ®H ficonducfs] risk evaluationé to determine whether a chemical
substance presents an unreasonable risk of/itgunealth or the environmemithout consideration of
costs or other nonrisk factors, includiag unreasonable risk to a potentially explsesusceptible
subpopulatiof(PESS) identified as relevant to the risk evaluation by the Administrataierthe
conditions of use

TSCAsection 6(b)(4)(Falso identifies the minimum components EPA mslude in all chemical risk
evaluations(1) fAi nt egr at bleiaforndatioa snhazards aral expasdomsthe conditions

of use of the chemicalubstance, including informatidhat isrelevant taspecific risks of injury to

health or the enkonment and information on potentially exgaal or susceptible subpopulaiso
identified as relevant by t he Admsentmel exposusdba r ; 0 (
chemical substance under the conditions of use were considecetheb si s f or t hat con
(3)A n ot der apstssor other nonrisk fact s ; Mt akde i nt o account, where
duration, intensity, fragency, and number of exposurexler the conditions of use of the chemical
substance 0 a n d crilbe4ahe wdigtt efse scientific evidencédor the identified hazard and

eX p 0 s Uhe statude provides that the scope of the risk evaluation must bshaabtio later tha®

months after the initiation of the risk evaluati@sCA sectior6(b)(4)(D)).

Moreover, the statute requires that EPAe@ to specifiprovisions regarding Scientifstandards,
Weight ofthe ScientificEvidence and Reasonably Avable Informationas articulated iTSCA
sections 2Gh), (i), and (k) respectively. These prowss are applicable to TSCA risk evaluati@msl
state

fi(h) SCIENTIFIC STANDARD®In carrying out sections 4, 5, and 6, to the extent that the
Administratormakes a decision based on science, the Administrator shall use stientifi
information, technical pscedures, measures, methods, protocols, odelbgies, or

models, employed in a manner consistent with the best available science, and shall
consider as apjdabled

ITSCAsection3 ( 12) states that Athe term 06po[PESSImeandalgwupe x posed ¢
individuals within the general population identified by the Administrator who, due to either greater susceptibility or greater
exposure, may be at greatisk than the general population of adverse health effects from exposure to a chemical substance

or mixture,.se h as infants, children, pregnant women, workers,
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(1) the extent to which the scientific information, technicatpdures, measures,
methodsprotocols, methodologies, or models emetbio generate the information are
reasonable for and consistent with the intended use of the information;
(2)the extent to which the i nfor mainimekmgi s r el ev
a decision aboua chemical substance or mixture;
(3) the ekgree of clarity and completeness with which the data, assumptions, methods,
quality assurance, and analyses eoygld to generate the information are documented;
(4) the extent to whictie variability and uncedinty in the information, or in the
procedues, measures, methods, protocols, methodologies, or models, are evaluated and
characterized; and
(5) the extentfondependent verification or peer review of the information or of the
procedures, measures, metkpg@rotocols, methodologies, or models.
() WEIGHT OF SCIENTIFIC EVIDENCE&.The Administrator shall make decisions under
sections 4, 5, and 6 based on theghiebf the scientific evidence.
e
(K) REASONABLY AVAILABLE INFORMATION
In carrying out section2603 2604 and26050f this title, theAdministratorshall takeinto
consideration information relating to@emical substanaar mixture,including hazard and
exposure information, under tlvenditions of usdhat is reasonably available to
the Administratoro

In thefinal rule, Procedures for Chemical Risk Buation Under the Amended Toxic Substances

Control Act(hereafter RiskEvaluation Rulg 82 Fed.Reg. 33726(July 20, 201Y, EPA definedbest

avail able science as s c Usepofbestavaiabld sciense invobsdsitha usé e
of supporting studies conducted in accordangth sound anabjective science practices, including,
whenavailable, peereviewed science arglippoting studies and data collected by accepted methods or
best available methods (if tiheliability of the method d the nature of the decision justifies use of the
data. .(40 CFR 762.3B Also, TSCA risk @aluationsare required to rely on the weighf the

scientific evidence [15 U.S.®@.2625(i)] thatis defined in the Risk Evaluation Rulefaa sy st emat i
review method, applied inmanner suited to the naturéthe evidence or decisiotihat uses a pre
establishegbrotocol to comprehensively, @atively, transparently, and consistently, idenéfd

evaluate each stream of evidence, including strenghisations, and relevance of eastudy and to

integrae evidence as necessary and appropriatelhgsen strengths, limitationand relevance @0

CFR 702.33 EPA believes that integrating systematic revimethoddanto the TSCA risk evaluations

is critical to meet thescientific standards as describedBCA.

The current protocol updatesupplats and significantly expandgponthe proedures outlined in

E P A Application of Systematic Review in TSCA Risk Evaluafloriz EPA, 2018pandother

asso@ted materialpublished for the firstOrisk evaluationsThese updates include developments that
respond to scientifipeerreview and public comments.

In February 2020, the National Academies of Sciences, Engineering, and MedisiBiEeN]) began

their review ofE P A 0 ematiy reviewroceswith a series of worksho@sd providedheir final

reportin 2021(NASEM, 20211. These important NASEM recommendations were implemantte
development of this draft protocol (see response to commenébla Apx A-1). During the sientific
peerreview of the firstLOrisk evaluations,ite Science Advisory Committee on Chemicals (SACC) also
provided peer reviewcommenton eisting TSCA systematic review approachieBA alsoreceived

public comment®n the2018Application of Systeatic Reviewn TSCA Risk Evaluatiordocument

(U.S. EPA, 2018p EPA received numerous public comments oa20il8documentincluding that the
documenwasnat a protocal EPArespondedo public commentandposted responsead thattime.
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Overarchi ng c¢ o mme stamatic @unew Brécasd and EB&espoysesagovided in
Appendix A Table Apx A-1 liststhecomments received dyPAandTable ApxA-2 lists major
update€EPA has implemdrdin response to thgeer review and publicomments

TSCA requireghat EPA designate at ledXl chemical substances as a high priority for risk evaluation
EPA finalized the designation @0 chemical substances as ahhpgiority for upcoming risk evaluations
effective as of Decemb@0, 2019 (High-Priority Substance Designians Under the Toxic Substances
Control Act and Initiation of Risk Evaluation on Higiority Substances; Availahiy, 84 Fed. Reg.
71924 (Dec. G, 2019)).The prioritization procesmcludesa riskbasedscreeningprocess considering
criteriaincluding:the hazard aneéxposure potential of the chemical substapeesistence and
bioacawmulation;PESS storage near significant acces of drinking watethe conditions of use or
significant changes in the conditions of use of the chemicalautestndthe volume or sigficant
changes in the volume of the chemical substance manufactupedcessedTSCA section
6(b)(1)(A)). This screeningprocess includea systematic search and screening of chipégrreviewed
secondary sourceelevantto theTSCA prioritizationconsiderations described TT5CA section
6(b)(1)(A), and the informanis used t o i nf or nfcdhdidaté chemicdlefort i f i c at
prioritization and proposed priority designatioN®te thathis systematic approaalsedto inform

priority designabnsis nota systematic revieanddoes not include data evaluatiohthe peer

reviewed sourced he prioritization process does inclutdeo opportunities for public comments,@and
submission ofdata identified for use inrjritization. This systemat approach is foundational for
future scoping exeraes, includingproblem formulation developmenthich follow high priority
designation by forming the basisioformationsupportingthe Population, Exposure Comparatorand
Outcomes PECO) as well aRReceptors, Exposure, Setting or Scemand OutcomefRESO)
statement$or engineeringand exposwasof interest(seeFigure2-1).

PRIORITIZATION SCOPE RISK EVALUATION

SYSTEMATIC REVIEW

PECO
Screening - Refinement,
Review, PECO Ll;:;tglre and Screening
Development of Existing
Data

Data
Evaluation and
Extraction

Evidence
Integration

Summary of
WoSE Analysis

Figure 2-1. Overview of the TSCAPrioritization, Scoping, and Risk Evaluation Process with
Parallel Systematic Review Steps Identified

Scopingis required under TSCA anithe systematic review effors an important paf the analytical

framework for the TSCA risk ealuationslt is duling scoping that EPA develops conceptual models and
analysis plasfor each risk evaluatigm s r e q u i r end RiSkyEvalidRighdrsle (40iCFR Part

702) . Under EPAG6s r i sk e wnadelardthe analysgan aredtlken c e, t he
outcome of conducting problem formulatid).S. EPA, 201920145 19989. The TSCA scopes

include theseonceptual model(shatillustrate the exposure ffavays,receptor populations, including
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PESS and effects that EPA expects to consider for the conditions of use in the scope of the risk
evaluation Scoping is tk first stage of the TSCA risk evaluation process and is intended to convey
EPAOGs e xspegadihgahe overall scopef the risk ealuation(e.g.,level of detail and approach

for the risk evaluation). This planning effort is critical to developiegrcobjectives and assessment
guestions to support quantitative risk analyses, and to dgfihesteps that EPA expects to take to
corduct the different components of the risk evaluatnmiuding the searching and screening strategies
for systematic réew. These efforts are critical to development and refinement of PECO for screening
of reasmably available information. Thanalysis phnof the TSCA scoperesents the proposed
approach for the risk evaluatioBcoping helps shape the systematic rexapproaches and/or methods
thatareused to identify, evaluate, analyze, and integrate evad@ihcis scoping under TSCAas
essentiallythe same function ggoblem formulatoro ut | i ned i n the Agencyods
guidelines such that EPA expectsescope for a TSCA risk evaluatioo generally aligiwith the
components of a problem formtitan in otherEPArisk assessmeguidancgU.S. EPA, 201920144
19983.

With this context in mindthe chemicalspecificsystematic review activitiesupportingT SCA existing
chemicalrisk evaluatiors areguided by theorrespondingcopingactivities as documented in TSCA
scope documeatThe scoping document for each chemical includes the initiedlsstrategyand

screening criteria angpecific productérom these efforts, includinigterature trees and evidenedles

for eachdiscipline This approach for development of literature trees and evidence maps was adapted
from innovations developed lilge IRISProgram for human health hazaid.S. EPA 2020 and applied
across all disciplines and data streams assessed in TSCA risk evaludtemsplication ofsystem#c
review principledgs generallyexpected to beonsistenticross risk evaluatienasoutlined in this

generic protocglwith cusbmized citeria andapproacheapplied asnecessary, to meet the assessment
needs ofndividual riskevaluatiors as notedn chemical specific appendices

EPA acknowledges significant collaboration and coatilim withthe IRIS Program to inform the
TSCA systenatic review process especially for hazard evaluation aoghisidering the receddASEM
reporton thelRIS Handbook(U.S. EPA, 2020 OPPT will be working closely th IRIS on
incorporating key recommendations into revisions of its protocol as appeojariassure inter
operabiity andfacilitate incorporatiorof ongoing systemtic review efforts by ORD into TSCA
evaluations€.g.,phthalates and formaldhyde systeimatview products).

The evidence maps obtained from these exesaiso serve othgurposes bydentifying obvious data

gaps inthe reasonable available information. These systematic review screening efforts and identified
data gaps can infora P A Gssessment of theiticality of data needs and inform data collection efforts
under othe TSCA authoritiesincluding test orders ahtest ruls.

This protocol also applies to systematic review efforts for supplemental evaluations for asbestos fibers

(Appendix CandAppendix H and 1,4dioxane Appendix H with specifics described in chemical
specific appendices.
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3 OBJECTIVE S AND AIMS OF THE SYSTEMATIC REVIEW

This systematic review protocdlescribeshe proces and methods that ER#é usingto identify,
evaluate, and integrate the exposure and hazard eviftenic®CA risk evaluatios. The aims of the
systematic literatureeview are to

1 Conduct literature searches to identify relevafdgrmation in key disciphes, including
information suporting all dscipline-specific topic areas (s@able3-1).

1 Screerstudies according to disciplirspecific sceening criterido identifythosepertinent to
understanihg the potential exposure arthzards of the chemical substan&pendix H.

1 Producditerature inventorytrees and evidence tablessummarize th extat and nature of the
evidence that meets the screening criteniageach discipline

1 Evaduate the quality of thetudies for each kedisciplineusing the method and criteria described

in Section5 andAppendix Kthroudh Appendix T

Extractinformation fromstudiescontaining relevant da/information for the ris evaluation

Integrate the identified exposure and hazard information using the megmmtedn Section

7. Integrationincludes a characterization of éhstrenghs, limitations, and relevance tbie

availabledata within and across data/information ty@esnecessary and appropriate.

= =4

Sectionl throughSection6 outlined in this protocol provide details on tlaentification, evaluation and
extraction of information attained via systematic reviewcpsses. Sectiondescribes the integration of
evidence obtained both withima outside of a formal systematic reviewgess to support a Weight of
the Scientific Evidence analysis.

Figure3-1illustrates the stepsdeing from data gathering to risk characterization and which of these
steps are coverddrmallywi t hi n EPAOGSs syw®dcekmati c review appr

Table 3-1. Data/Information NeedsacrossAll Disciplines

Discipline-Specific

Disciplines . Data/Information Needs
Topic Areas

Physicaland Physical and chemical Collection d physical and chemicadropertiesof the
chemical properties substance being evaluatedinform the fate, exposure
properties and hazard assessmentshaf risk evaluation
Environmental | Environmental fate and | Environmental mobility
fate and transport Environmental degradahn
transport Bioaccumulation and environmental persistence

Wastewater removal processes

Engineering Occupational exposure | Conditions ofuse,lifecycle, and processelated

and enviromental releas¢ _ information
Facility production parameters

EXxposure routes

Occupaibnal exposurgata

Occupational exposure controls
Environmental releasekata
Environmental release/emission controls
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Disciplines

Discipline-Specific
Topic Areas

Data/Information Needs

Exposure

Environmental, general
population, consumer
exposure

Lifecycle information to infam environmental
(ecological) general populégon and consumer
exposures

Media concentrations in the environment

Biomonitoring data

Information to identify potentially>g@posedor
susceptible subpopulations

Environmental
hazard

Environmental hazard

Informaion about environmental hazards associate(
with acute and chronic toxic effects on aquatic and
terrestrial species

Humanhealth Human health hazard Informationabout health hazards including critical
hazard health effects andorresponding points of deare
associated with exposure via all roytégrations,
sources, and pathways
Characterization dhazardfor generapopulationand
potentially exposedr susceptiblesubpopulations
Toxicokinetics
Mode(s) of action (MOA)
Information to identifyfPESS
Scope Risk Evaluation
Systematic Review Conclusions from ? .
the Weight of the RJS]‘.I .
. . Characterization
Li Searchi Test 7 Scientific Evidence discipli
Ltera;uée carchung Order/ Weight of the Scientific Evidence Analysis across aiscipiines
and screening Rule Data Analysis! for each discipline and across
disciplines
l’ Legend
2 4
Data Evaluation TSCA Process/Product IWeight of the
Scientific Evidence
Evidence Integration of : - (WoSE) considers
! Systematically Reviewed Systematic Review SIP | e resuts of the
3 Data Extraction data Systematic Review
. . . . method and
(in scope chemicals) Nosﬁ;i)}iz?:;iis:;:w additional evidence
systematic approaches) integrated from non-

: Data Gap filling from sources
outside of the Systematic Review
process
(i.e., systematic approaches using
model outputs, analogue, qualitative
information on a COU)

6
Evidence Integration of data
obtained outside of
Systematic Review

Step utilizing Systematic
Review and non-
Systematic Review
Results

systematic review
methods. Analysis of
include evidence
integration across
disciplines.

Figure 3-1. Overview of the TSCA Risk Evaluation Process withdentified Systematic Review

Steps
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The following steps falvithin the TSCA Systematic Review Process

PwpnpPRE

Literature Searching and Screening Searctafa Selection of Studies for Inclusion ¢8en 4)
Data Evaluation and Risk of Bias of Individual Studies (Sedj)on

Data Extraction folnclusion of Individual Studies (Secti@)

Evidence Intgration ofSystematically Reviewe@Quality Sudies(Section?)

Steps that fall outside of the TSCA Systematic Review Processydyunclude systematically
reviewedinformation, include the following:

5.
6.

7.

© ®

Data GagFilling from sources outside of the Systematic Reviewpss
Evidencelntegrationof informationthat may have been reviewed using systematic review
methodge.g.,incorporation okvidencerom readacross and modeling; Secti@n

Weight d the Scientific Evidencénalysis(i.e., consideration of information from Evidence
Integration)

Weight of the Scientific Evidend@onclusion(i.e.,conclusions, unctainty)

Integration of Exposure and Hazard Information for Risk Characterization
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4 LITERATURE SEARCH AND SCREENING STRATEGIES

EPA conducs a comprehensive search for reasonably available informatisupport the TSCA risk
evaluationsThis search incides the followinggeneral categories of sources:

1. Databasesontaining publicly availalel, peefreviewed literatureq.g.,PubMed, Wb of Science,
ProQuest ; hreer vei aef W eedr . [fipteeerrat ur e 0)

2. Grayliterature which is defined as the broad category atdinformation sources not found in
standard, peereviewed literature databases. Gliggrature includeslata/information sources
such as white papers, conference proceedings, technical repfemsnce books, dissertations,
information on various sk&holder websites andiriousdatabases

3. Relevantdataand information submitted unde6STA sections 4, 3, 8(d), and 8€), as wellas
for yourinformation(FYI) submissionga subset of gray litature)

4. Data/information sources generated from backwaatches of existing documents containing
datdinformation likely to be relevant to thisk evaluatios.

5. Publiccommentghat EPAreceives during the risk evaluation proctedt include refereras or
published or unpublished data proposed for condiderduring risk evaluatian

EPAalsoleveragsthe data and information sourdésat ae collected inpreliminary searches and
found inthedocuments supportingigh-priority substance designatior@nceEPA conducs searches of
these sources, EP#ssessethe datafor relevancy taherisk evaluations using title/abstract and ikt
screening steps, as appropri@ereening kteria for hazardind exposurstudies are described as
PECO statementsecaus¢hey describe criteria specific to study detailsRxdpulation Exposure,
ComparatorandOutcome. Similarly, evironmental fatestudies are screened accordirgcesses,
Exposure, Setting or Scenario, and Outcorfif#sSO) statements aedgineering studies arereened
according tdReceptors, Exposure, 8ag or Sceario, and OutcomgRESO) statements.

Gray literature requires pigcreening stepusing a decision trée determinewhether a source should
be screened his decision tree islescribedn Figure4-3 and Sectior¥.3.2describes the desibn logic.
Once agray literaturesource hagone through thigdecision treenddetermined to be relevant for the
risk evaluationit advancsto full-text screening.

The sipsequent sections describe the literature search and scretategies for the categories of
sources listed abowas wellas additional steps as needed

4.1 Software Used in Searchinfscreening Workflow

Several spcialized software applications are usedtteamline the literature searditering search
results,study screening (both at the title and abstract and full texddg and data visualization steps of
the TSCA systematic review process. An overviéithese applications and their role in tlystematic
review of literature is illustrated iRigure4-1. The HERO applications an EPA produdhatmanages
project references and has deduplication and taggingésa®WIFFReview and SWIFActive
Screenerre Sciome products which leverage novel technologies such asitéerty and machine
learning. SWIFTReview applies filterbased on key words and Medi&ibjectHeading (MeSH)
termgfieldsto titles, abstractand keywords in peaeviewedpublicationsto predict relevance to a
TSCA discipline or disciplinespecific evidence stream. SWIHReview can also be used to predict
relevance of new studies based on the keywords found in their titles and abstrasisonding to
keywords in a geof a priori identified relevant studies to the topi@(, discipline) of interest. SWIFT
Active screeneuses machine learnirand leywords in titles and abstradtspredict the relevance of
unscreened literature in @ag@ based on manual screeninguksof studies in this same initial pool.
DistillerSR is an Evidence Partners product which manages screening decisions and iitlsezhdt
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Abstract(TIAB) screening when a pool of literature is too small to use SWAEtive screeneas well

asfull text screeimg. Data visualizations of the screening results are displayed using Tableau software
and EPAG6s HAMEdethilmfdhowithrese saftware applications are used in the TSCA
systematic review process andfeliences across disciplines @m®vided inSectionst.2and4.6.

Used for screening

Evidence stream Uses machine- learning to small TIAB* pools of Health Outcome

filters or seeds predict literature. All full text  Tiiters (for Hazard)

winnow down the PECO/RESO/PESO- screening conducted predlc_t health
Search results reference pool per relevant studies for more here. Manages endpoints for

discipline. efficient TIAB* screening. screening decisions. included studies.

SWIFT- SWIFT-Active SWIFT-Review

HERO .
Review Screener

Deduplicates :
and manages ,
all references. |1

Tableau
———————————— (Evidence Tables)
Generates interactive tables using evidence
Health Assessment Workplace stream tags from DistillerSR and discipline-
“TLAB - fitle and abstract _Collabo_rati\fe (HAWC) generates the spec_iﬁc ﬁltgr predictions .from SWIFT-
interactive literature inventory trees. Review for included studies.

Figure 4-1. Workflow and Software Used in Searching ad Screening

4.2 Searchng, Categorizing/Filteri ng, and Screening Strategyfor Peer-
Reviewed Literature

EPA broadly searclseind screenthe peeireviewed literatte to capure data and/or information that
may be relevant to the risk evaluation based on thergédata/information needs described@atle
3-1. The chemicalkpecific searcland screeningrocess involves the followingenerakteps:

1 Sep 1i Search databases that house gegrewed literaturdor potentially relevant sidies
across all disciplines for a given chieal using search strings basedcbemical name,
synonyms and identifiers

1 Step 2 Categorig/filter referencesnto sepaate disciplines usingey word filters available in
the softwareSWIFT-Review.

1 Step 3 Screen titleandabstractof filtered stidiesaccording to relevance critar{.e., PECO,
RESO, or PESO statementsingthe SWIFT-Active Screener or DistillerSRccording ta
priori developed relevance criteria

1 Step 4 Screerthe studies which aed title and abstract screening at thietéxt level using
DistillerSR.

Thes steps are outlined Figure4-2 and described idetail inthe sections below.
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Unified search for all disciplines
(multiple databases)

Categorize into separate disciplines
Software SWIFT Review

Title/abstracscreen for relevance

Supplemental Criteria: PECO, RESO or PESO statements P —————
studies Software:SWIFT Active Screener distillerSR from fgrther consideration
considered in
Hazard ID and Full text screen for relevance
g ‘?]f. iz Criteria: PECO, RESO or PESO statements ———
evi(f;']igt!ﬁ dn SoftwareDistillerSR ) (can be reconsidered
in dose respons Tagging:Data types, supplemental info if needed)
Included
(criteriarelevant) studies

| Forward to Data Evaluation |

Figure 4-2. Workflow for Searching and ScreeningPeer-Reviewed Literature

EPA may perform additionaupplemental searches for targeted informaf@og, exposure parameters
usedin exposure modeland applicable tonultiple chemicalsthat maydiffer in some of the above
steps Thesesuplemental seahes argenerallyperformed simultaneously with chemieadecific
searches.

4.2.1 ChemicalSpecificlnitial Searching of Databases for PeeiReviewed Literature
Database searching performed by amformation specialistThe chemicalspecificliterature searches
focus only on the chemical name (including synonyms and trade names) with no additional search
limits. Using this approach and searching multiple databases, the sedesimised to be
comprehasive usingvalidatedchemical descriptor® generate a wideaptureof informationand yield
information for all disciplinegi.e., physical and chemicgropertiesfate, engineering, exposure,
environmental hazaréand human health hazar&ull detals of the search strategare presented in
Appendix B Chemicaldescriptors used for the 20b#yh priority substancemnd MRRESs aréescibed
in Appendix C Usingthis strategyEPAsearclesthefollowing databases

Agricola
Current Contents Connect

Dissertation & Theses

ProQuest
PubMed

Scopus
ToxlineT PubMedsubsetandProQuessubset

Web d Science

It should be noted that these sources reflect resource changes that have taken place since initial searche:
for many of the chemicals iAppendix C Previoussearch strategies used Toxline, which $iase been

E e I
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deactivatedReferences that were stored in the Toxline subsection of ToxNet were divided and
redistributed to th@roQuest and PubMed databases. EPA now acquires Toxline references by searching
the Pr@Quest and PubMed subsections. Additionalgience Direct is no longer searched, but its

content is covered by Elsevisrlarger and more comprehensive literaturelsiega, Scopusurther the
ECOTOX database has been incorporated into graytlireraarching ands not searched for peer

reviewd literature.

Results of the searchear st ored i n EPAG6s HERO database with
reference idntification number (referred to as HERO ID hereaftdBRO is an evergredaPA

databas that hosts scientific studies and othéenences that are considered during a ess&luation.

Projectsn HEROcan be made private or public, allowiB&A to provdebotha transparent and

interactive platform for evaluation stakeholders towprogiess.

The chemicabpecific Iteraturesearties araipdatedoeriodicallyand targeted tmentify studies that

have been published since the finalization of the iritedature search. Unique references that are new
to a chemical project are integraiatb the systematic review workflolEPA mantains literature trees
and evidence maps for eacleatical and discipline that aexergreen so that the public can acegss
to-date versions of these visualizatioAdlditional information on these visualizatis is available in
Section4.7and Inks to the literature trees and evidence mapalf@019high priority substancesnd
MRREs are premnted inAppendix 12

4.2.2 Supplemental Literature Searchingto Fill Data Gaps
In addition to thenitial chemicatspecificliterature searGhEPA conductsupplemental literature
searches to resolve data gaps #natdiscovered ding screeninge.g, Conditions of ge or othernon
chemicalspecificinformation topis that may inform exposure or hazarlatedsusceptibility. Once
theextentof a data gap is determined, a targéitedaturesearch is performed following current
protocol guidelinesUnique references that were not captured in the initial searchtaegeated into the
systematic review workfl@.

Supplemental searches thahsist solely of new chemicabecifickeywords(e.g, chemical synonyms)
are combined witltheinitial search for alsubsequenipdatesSupplemental searches that target a
broacer topic €.g, chemical isomers, consumesas exposure parametgenemainseparate, but are
updated on the same schedatethe primary searc®ne or more of thessame databases used for the
chemicalspecific searches may be used for supplementatisesar

4.2.3 Deduplication of PeerReviewedLiterat ure Search Results

The search mailts from each of the above databem®s mp or t e d HER®databBsSRAO s
automatially deduplicatel. The deduplication procegscludes comparisons of

1 journal, volume, issg) and page humb@&ombinationagainst references already in HERO

9 title, publicationyear, and first authagainst referezes already in HERQitle comparisons
ignore punctuation and casend

1 digital objectidentifier(DOIls), PubMed IDs (PMIDs), or Wetif Science IDs (WoSIDs).

A new HERO IDis assignedo eachreferencedetermined to be uniquellowing thesecomparisonsif
a referencenatctesan existingHERO entry HERO tag the existing referencand doesot create a
duplicate entry.

2 Links are also available in the scope documents fo2@iéstarts and MRRES
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Whenimporting large numbers of citations from the literature searche$fiBRO, duplicate references
may enter the systematic review vkflow when a source database has not provided sufficient
identifying informaton for agiven referencethus making it appear unigurhis is generally attributed
to differences in indexing practices between source datalaagemformation thamnayhavechanged
over time €.g.,journal nameDOI link has changedWhen HERO canrtadetermire that a reference
already exists within theatabase, lefaults to creating a new referenthus, aditional duplicates
may be identifiedluringscreening ofull-text PDF acquisitiorsteps At this point,duplicatesare
manually resolved byedirectiond a process in which a group of duplicateerences are consolidated,
or redirectedto asingle HERO ID The single resultinglERO ID retainsall values €.g.,referace
information, tag assignments) efichduplicate Thisensureghatalthougha refereces HERO ID may
change during its life cye, no informatiorabout the referenas lost.

4.2.4 General Approach for Filtering Search Resultof PeerReviewedLiterature
After deduplication in HER@nd prior to title/abstract screenjiePA uesSWIFT-Reviewto
categorize the peaeviewedliteraturesearch results into the variodisciplinespecificdaia streams
SWIFT-Review is a teximining and machine learning softwado®l that can be used foopic
mockling? categorizationand prioritization &search resultas well as/isualization of pattas in
literature search resul(sloward et al., 20161t is freely available to the publ@nd used by academia
and many government and ngavernment organizations to suppsystematic reviews.

Use of SWIFFReviewallows EPA to reduce the screening burden bickjy identifying references
most relevantd aparticulardisciplineaccording to topkspecific key terms using priorisanking
algorithms.

4.2.4.1 Built-in Filtering Strategiesin SWIFT -Reviewfor the Physicaland Chemical
Properties, Environmental Fate and Hazard Disciplines
As described bydoward et al. (2016)SWIFT-Review! uses the\pachel uceneopensource software
to provide a search enginedaquery language that can be used to iotemly explore and filter
references using both custom and bunltsearches.

EPArelies on théuilt-in search strategiesvailable in SWIFTReviewto tag potentially relevant
references for thehysical ancchemcal propertiesfate,environmental haard and human healtrazard
disciplines

The softwaradentifies relevant referencey automaticallyscaming for search termsharacteristic of

each of these disciplinés the title, abstracandMedical Siject HeadingNleSH) fields of each

referene. The search strirgfor each othese disciplinesered evel oped by EPAGs Of |
and DevelopmenfORD) in collaboraton with SWIFT-Review developeiSciome Thespecific
physicalandchemical propdy and environmental fateapameteterms ae provided iMppendix G
Theenvironmetal and human health hazaearch strings aggrovidedonline.

Only references that include one or more of thedegerms in the title, abstrageyword, or MeSH
fields advance to title and abstract screenReferences not tagged to these three disciplines using the
SWIFT-Review strategies are not screened atitledabstract stage.

3 According toHoward et al. (2016Yopic model g i sktistital method used to automatically cluster related documents

in a collection of unlabeled textsando di scover computationally derived t heme
4 SeeSWIFT-Review Search StrategieAs noted on the website, SWIFReview includesletailed search strings t
Afautomatically tag documents in various categories of 1in

search string® tag the disciplines physicahdchemical propertiesate endpointsand human health
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4.2.4.2 EPA-GeneratedFiltering Strat egies Using SWIFTReview for the Exposure
and Engineering Disciplines
EPA also useSWIFT-Review to tagotentially relevant references for thegineering andxposure
disciplines However EPA developedhe exposure and engineerirggtegorizatiorprocesssrather than
using preestabli®ied strategieG@s was done fgshysicalandchemical and fate properties and human
health discipline). EPA tailoredthe engineering and exposusteategieso meet the specific
requirements of the TSCA risk evaluationstead of relying on the stringsalable in SWIFTReview

As described byoward(2016) SWIFT-Reviewhas a machine learning model thah be used to
priority rank relevant studgein focused areaEPA used this model tidentify on-topic® and offtopic®
engineering and expoireferences from the broadarch results of thgeerreviewedliterature
conductedor chemicalkubstanceundergoing risk evaluationthis proces#volved training the
machine taecognizepositive and negative seed references. A positive seed reference contains text in
the title and abstract associated vgtitentiallyrelevant information for #adisciplineof interest (.e.,
exposure or engineeringh contrastanegative seedoes notontain text in the title and abstract
corresponding tpotentiallyrelevant informatiorior the risk evaluation. Specifically, the identification
of relevant eferences relgton an algorithm that considers term fragryeand latent Dirichlet
allocation bpic modelingHoward et &, 2019. A score was then used to evatithe performance of
the priority-rarking method.

Forthe exposure disciplin&PA identified positive seed referencéem theTSCAS &rst 10 chemical
risk evaluationsnitiated in 2016 Theseseeds were manally classified into one of four exposurata
types: consumg108 seedshuman biomonitoringd9 seeds)environmental releag288 seeds)and
dietary(36 seeds)Becausehesereferencesvere used in @reviousrisk evaluation, the agggated text
in the titles and abstragsovidereasonablexposurerelevantpositive seed references foture TSCA
risk evaluationsTherefore, dotal of 474 egative seeds were chosen frarpool ofliterature for the
2019 starts that did naicludeanybroad expsure keywords ilsWIFT-Review. Examples of gbjects
identifiedin these offtopic studies includanalytical/organic synthesis/electrochemistry methodology
developmentstructure analysis (experimental or theoretical) of metalganic franeworkgdisorde
carbon networksandbioremediation studge

The positive ad negative seeds were used to generate the statistical classification model in SWIFT
Review. Each reference was assigned a classification score based on the model. Any vatbrance
score hove a given threshold vallieas prioritizel for further revew for the exposure disciplinéfter
developingthe dassification(i.e., reference prioritization)nodel| EPA performeda validation step
showing thamisclassificatiorof referacesusing themodelwasrelatively minor.

For the engigering disciplineEPA assumed that the citations usethefinal risk evaluations would

be reasonable as positive seeds (similar to the exposure disciplindgatifted 50 positive seed
referencesfrom arepresentative subset of peeniewedengineeng referencesor a subset of SCA
chemicaldrom 2016 These seeds were manually classified into one of three engineering data types:
general facility estimate, occupational exposure, and emaeatal releaséor a combination of the

threg. To choosdahe negative seedgvwiewes manually examined titkeand abstrastin SWIFT-

5 On-topicreferencesre those that may contain data and/or information relevant to the risk evaluation.
6 Off-topic references are those that do not appear to contaiguadtar information relevant to the risk evaluation.
" Thresholdwas defined agmin[positiveseedscor¢] T 21 st d ( p o arid i valesof (568 wad usedc o r e )
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Review and selectetiose not relevarb the engineeringliscipline EPA used an equal number of
negative seed$0)to provide an uhiased training set for SWIFReview.

For engineering, a total of fivealidationruns were performed. Apart from one data set@logane),

a | Al nt e-evieavedeeadetencpsesaire abdlwe80th percentile value of threspective dtaset
discipline showed that the positigeedsapturedccupational exposur&he 1,4dioxane datasetas

found to bea poortest exampldecausehe only integrated, peeeviewed sources were two journal
articles that contain process dégtion spedic to dioxaneconditions of use. These two articles dat n
receive high scores in SWIFHeview and would not serve as good seeds, as seeds should cover data
elementghatarechemicalagnostic For engineering, peeeviewed literature typidly offerslittle
informaion related to general facility estimate ard/ironmental releaséhese data would generally be
identified in gray literature and screened manually without being processed in SREHSW.

For anychemical being evaluatedtl¢s and absacts from thesearch resultsf peerreviewed literature
that most closely resemble the positive seferencesankhigher and move forwaria title and

abstract screeningrocessFor exposurgthe criteron used was threshold o60th percentile andfor
engineemg, the critednwas thareferences needed score above the 80th percentile threshold vilue
Any titles and abstracts that resemble the negativersée@ncesanklower anddo not moveo title

and abstract screenipgocessRefer toAppendix Gfor additional dedils onthe processisedto

develop the strategies used to filpererreviewedexposure and engineeritigeratureincluding

chemicals used to build timeachine learningnodels, results of classifation for thechosen seeds and
performance of the models

4.2.5 Screening of Search Results

After categorizatiorusing SWIFFReview,EPA screenshetitles and abstrastusingpre-determined
criteria to determine whether to include or exclude the referendertber (full-text) screening. These
criteriadiffer by discipline(and may differ by chemicalEPA use$opulation, Exposure, Comparator,
Outcome(PECQ statement$or the exposure antduman health/environmentazard disciplines;
Processes, Exposuregtng or Sceario, and Outcome®ESO) statements for amnmental fate
properties; andReceptors, Exposure, Setting or Scenario, and OutcRiE30) statementsifohe
engineering disciplineScreening at the title/abstract level is meant to decreasengagburden
becauseeviewingtitles and abstracts takéess time than screening full texts amany references can
be determined to be efbpic at this stagéhe ability to exclude irrelevant studies at the title and
abstract level also reduces twst of purchsing the full reference tex{i.e., PDF).

If a reference isleterminedo be ontopic during the title/abstract screening step, EPA obtaDEs of

the studiesloads them into the HERO databasel the references advance to full text surege Some
disciplines such as exposure and hazard atpedme title/abstracdcreening resudtasiiunclead i f t h e
screening result is not certain. ER&rievesPDFs for theseéi u n ¢ ktadees add then screens the full
texts.Although EPAmayuse thesame criteriastatements at fullext screeningthe criteia maybe

revisad as needed based onthe s£ e n e r s 0 sdarxgiittefabisteaciscreeningAppendix H

presents criterigtatementsisedfor the repectivedisciginesfor thechemicals started i019 the

MRREs evaluation ofAsbesto$art 2 Supplemental evaluation includitggacy useand associated
disposal)and 1,4dioxane supplementhese PESO/RESO statements may be updated in future

iterations to betteincorporate iformation relevant for speciabnsiderationsg.g.,PESS,

8 The o-dichlorobenzenedt DCB), triphenyl phosphate (TPP), and phthalic anhydride fitezgpools were used as pilots for
SWIFT Review reference prioritization and title and alestsareeningThese pilots used a thpercentile (median) score as
the threshold value. Results from these pilots showed that this value was overly conserdatickided too many ctopic
references. Therefore, this threshold value was updatbd &0th percetile for subsequent chemicals.
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environmental justice).

Thescreeningorocesss similar for both the title/abstract and ftéixt screening phaseBoth startwith

a calibratiorphaseduring whicha select numbeof referencesre screened by all assessofie
screenerghen meet to discuss differences in their screening decisions and isdreify clarificatioror
refinement of thescreening criteria or chemieapecific supplemental material taggght beneecd

During this phase, EPA may also devettgtailed guidance to assist assessors in the screening process.

After calibration, screeneese assigned laatchof references to revievEach references screened by

two independent screendosensure a merobust resultlf thet wo s ¢ respense®differ they
maywork together taesolvethe conflict If they cannot reach consensus or if they encounter situations
that may be common to multiple screeners, thay consultisciplinespedfic expertsor the full

screening teanBome disciplinege.g.,engineering) majnsteaduse a third independent reviewer to
resolve conflicts.

EPA useghespecialized welbased softwarprogramsDistillerSR° and SWIFFActive-Screengt!!2

to assist withthe screeningprocess. Using these tools, EPA developstebnic forms with questions
based on the PECé&nd otler criteria statement¥he tools are important to assist with therkflow

when assessorgeed tescreen thousands of citations. These tolslsensure trasparency in the process
by tracking the ind/iduals who screened each study #malr screening decision®istillerSRand

SWIFT Active-Screenealsotrackdisagreements in screening decisiansrg the two screeners of a
referenceso that hey can moreasily resolve angisagreements

EPA may e either SWIFT ActiwScreener or DistillerSR to do timatial title/abstract screening. A
chemicalwith a large number of references is screened BWUY-T Active-Screenein order to take
advartage of the mehine learning aspects of this software tiealice the amount of manual screening
required. As thecreening proceeds, the machiearning algorithm irSWIFT Active Screener
automatically computeghich of the remaining unscreened documangésmost likéy to be relevant?
The algorithm is constély updating as the screener makes decisions about including or excluding
references and thus it is able to reasonably predict whether to include or exclude a reS&vdiRTe.
Active-Screenealso las a statistal model that estiates the number of relemaarticles remaining in
the pool of references that are waiting to be screened. EPA séfegerceniof the references
predicted by the algorithm to be relevantttoe discipline and chemical ing screened

Although several idciplines €.g.,exposue and engineering) used SWIFT Acti8ereener exclusively
to do theinitial screerof titles and abstracts tiie 2019 high priority substances and MRRESs, the

9 For hazard, 162019 high priority substandile and abstract projectscludeda calibration step, except for and p-
dichlorobenzene; these two chemicals were screened together in one project toscaqelung.

10 As noted on th®istillerSR web pagethis systematic e v i e w sutomates the reanagement of literature collection,
triage, and assessmersing Al and mtelligent workflows..to produce transparent, audit ready, and compliant literature

r evi ERAwses DistillerSR to manage the workflow relateccteening and evaluating references; the literature search
is conducted external to DisglSR.

11 SWIFT-Active Screener is another systematic review software that EPA is adopting in the TSCA systematic review

process. F 8VolFi-ASiveiSoanmdweb page i As s cr e eni ngncldeorexlade articlessr evi e w
while an underlying statistical model in SWHAEtive Screener automatically computes which of the neimg.unscreened
document s are most | ikely to be relevant. Thi s ng Aprovinge Lea
its performance with each reference reviewed. Meanwhile, a separate statistical model estimates the numbmatr of releva
articlesremaining n the unscreened document | ist. o

2SWI FT i s a n Scome Workpench fordnteraétive ComptRacilitated Teximiningd S WAEVE Screener

uses machine | earning approaches to save screenerso6 ti me

13 Descriptioncomes from the SWIFRctive Screeneweb page
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hazard discipline used DistillerSR fanemicalswvith smaller pools of literature ar@WIFT Active
Screener folarger datasets>1,000 referencesPpppendix Fidentifies which software tool was used for
each of tlese chemicals fahe hazard discipline.

EPA uses twaimplescreeing outcomeags(i.e., relevant or not releant according to the pre

established crited) in SWIFT Active ScreenerUnclear referenceasretreated aselevantin this

software Also, for disciplines such as hazard that include supplem&dalé.g.,mechanistic or

toxicokinetic datajor referemmesthat may be reviewed later, these supplemental tags are also initially
identifiedas relevanin SWIFT ActiveScreenerAfter conflict resoltion between these dichotomous
(relevant/notrelevanj options is ompleted in SWIFT ActiveScreenerall refelences are moved to
DistillerSR Disciplines that use the supplemental tags then go through a second conflict resolution
DistillerSRto complee the title/abstract screening phase. This secorftiatorsolution phase is

neededor those references thsiill showdifferi ng results among the cl ear|
proceed immediatelytofutl e x t s cr e e ni n gsupplemkentd amdkspe foodsible futlaer e
screening and datvaluationater.

For chemical title and abstract proie screened exclusively in DistillerSR)0perceniof all references
whether included, supplemental or excluded sareeneananuallyfor relevanceand onflicts between
criteriarelevan, excled, and supgmental referenceseresolved between treereeners

During the title and abstract and ftéixt screening, relevant references are tagged for specific data
elements and theseggare subsequently used to construct the literature inyerges.In the case of
exposure, these tags are also Usediables Sectiord.7 discusses how the tagéontopic references
for title and abstract and fuléxt screening are used to constructitiventorytrees ancvidercetables

For engineering, n-topic referencearetaggel for one or more data elements:

1 general facility estimate
1 occupational exposuyand
1 environmental release

For exposure, the followinggsare assigneduring screeningp identify specific patways:

Ambient Air

Indoor Air

Surface Water (includes wasvater)
Groundwater

Drinking Water
Sediment

Biosolids

Saoll

Aquatic

Terrestrial

Field Aquatic Species
Field Terrestrial Species

=4 =2 =4 -0_9_9_9_95_2_-2_-°._-2-

Theexposurepathway tags were used to facilitate further considmradf the refeence in fulttext
screening but were noter in prioritizationt?

4 For the 2019 hjh priority substances, one maet of tags wsapplied to each reference based on the exposure pathways.
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For hazard, EPA scrasand tagsnultiple data types:

1 EnvironmentaHazardi EcologicalStudies
1 HumanHealth Hazard Animal Toxicity Studies
1 HumanHealth Hazard Epidemioloy Studies

Hazad studies may also llagged as supplemehfar possible later evaluatioExamples othese
supplemental tags incluaeechanistic (including genotoxicity) studies, toxicokinetic and physiological
based pharmacokinetic mels,non-English sudies confeence abstractSupplementaldgs used for

the 2019 high priority substances, MRREsbesto$art 2 and 1,4dioxaneusesareidentified in tables
within Appendix H

Linking and Tagging Bpidemiobgical CohortStudies

In manyepidemiological cohorttadies similar tabes may be included to show continuity and context
for tracking of the cohoriAfter epidemiology studiearescreened individually in Distill&R peer
reviewed studies bthe sameuthos are manudly assesseéto determinavhether thesame results tables
are duplicated in multiple publication$.it is found tha&authors conducted one study and published the
same results tables in multiple publicatiaignthese studies atmked in DistillerSR The reference
with moredetailedinformation is treatedsathe parent referenead theassociated reference or
referenceswith less detailed information are linked as child references. Each set of fiakett and
child referencess then selectetbr eitherindepenént or norindependent revieor data evalation
Independent review is selected if the child refergogides additional results that are not included in
the parent referencBor independent linked referenceachof the linkedreferenesis reviewed
separately but is accompanied by a tabiigcatting the relationshipetween studiesNonrindependent
review is selected if the child reference does not provideadditionalresults that are not included in
the parent reference. A namdependent childeference may provide additional details atbmethods or
other aspects of thgarentstudy that are relant to data quality evaluation. Therefaach set ohon
independent referencesdergoes review together. For Aadependent linkedeferences, rgewers
evaluate the parent reference and ugormation in the linked child reference to support treduation.

4.3 Gray Literature Search and Screening Strategies

EPA conduct a gray literature search for available information to support 8@A risk evéuations.
Gray literature is defined as theoad category of datar information sources not found the standard,
peerreviewed literature databasasch as?ubMed and Web of Sciendeis produced by organizatisn
outside of traditionahcademic pubdhing channelsGray literature includes ddinformation sources
suchas white papers, conference proceedings, technical reports, reference books, dissertations,
information on various stakeholder websites, @idbousdatabases. Given howay literatures
curated results may nancludea bibliographic citation or abstct Therefore, gray literature is
processed using a decision tree logic describ&tation4.3.2for potential relevance pnido applying
adisciplinespecificPECOat full-text screning

Exposure pathways for each chemical wergsailhy denoted as either primary or supplemental based on applicable EPA
regulatory rulings by route okposure/exposure pathway. If the chemical isaustently regulated as a hazardous air

pollutant (HAP) or drinking water contaminant, all pathwayscacen s i dered dAprimary. o | f it 1is
ambient air pathway ,dbasn d oanlsli deetr heedr fipsautphpw @ynse ma ad -raebahnts iP & €10
studies were categorized fafiows:

1. Primary (covers any pathway not currgrégulated by EPA)
2. Supplemental (covers only pathways currently regulated by EPA)
3. Unclear (pathways annclear from title/abstract)

The designation fasupplemental studies was later determined as unnecessary and those studies were brought into the data
evaluation process as described in Sedion

Paged4 of 693



Public Comment Draft i Do Not Cite or Quote

Search termsaried dependingn source and basédikciplinespecificknowledge othe utility ofa

given source to providgotentially relevaninformation. A summary of sourcese provied inare
provided inAppendix E Table_ApxE-1, andTable ApxE-2. A summary of search terms are provided
in Appendix E Table_ApxE-4 ard Table_ApxE-5.

Databases with physicahdchemcal propertyinformation(seeAppendixE.1) aresearched earlier than
the rest of th gray literaturdoecausehere is a need to identify physi@idchemicalproperty
endpointsearly in the evaluation process informscoping activies!® AppendixE.1 alsoprovides the

list of databases thate regularly searched, a summary of the data and information contained in each,
and treir curation and quality control processésay literature sourcemesearched forpysical and
chemicalproperty informaton using the corresponding CAS Registry NemiCASRN)andchemical
name.

Physicalandchemical propertiesaffectseveral aspects of chemical risk evaluation, including
determination of expected environmental concentrations for exposessagEnts andogsible routes of
exposure for human healdlssessments. Théysical and chemicglroperties to be identified fdhe

risk evaluatiorarelisted in AppendixH.1.

The criteria for determining theopential releance of documents identified from gray latire sarces
aredescribed in the following sections.

4.3.1 Gray Literature Search Strategy for Hazard, Fate, Engineering and Exposure

EPA has curated lists of websites and databases since 201 &tstanges afray literature that may
yield useful primay and seondary datdor each discipline. Although these data sources focus on
primarily on the fate, engineering and exposure, and hazard disciplines, there may be some information
on physical anghemical propeies as wellDepending on the source, thearchérms used to search

for documents related to each chemical mary. For example, if a site or database provided the ability
to search by CAS number, this was used by default. If a chenaioced was reqted for a search, a
shortened list (when cqmared to peereviewed literaturesearch strings) of chemical synonyms or
chemical group terms were employed for each chemical searchieliggon of search terms is
necessary becauselwhitations in the lenth of search strings supported by gray &tare sources
(typically fewer than 256 charactgrfor the chemicalbsted in Table1-1, the gray literature search
stringsprovided inTable_ApxE-4 in Appendix Ewere developed by librarians and chemilts.

addition to recording results by chemical search per databases, EPA alsewni@clwhether a
database yieldeftho results for anindividual chenical.

4.3.2 Screening ofGray Literature
To redue the overall burden of processing gray literature redti$,employs ascreening process to
determine the potential relevance of gray literasaarces
Figure4-3 deribes the decision logic used to screery ditarature searchresults.Screening is done on
gray literature searatesults rather thagray literature sources, as sources may yield results that meet
the decision tree criteria in some casbdle also yiéd some results that do not meet the denisiee
criteria in other cases.

5 For the 201%tarts, the search results from the physical and chemical property databases did not undergo screening under
the gray literature decision treeg@ion 4.3.2).
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Gray Literature
Search Results

Step 1: Relevancy

1. Does the result have information No
(quantitative or qualitative) related tow
TSCA risk evaluations?

Yes
Add to Peer Step 2: Completeness/Availability
Revi ~
eview .
No [ 2.1.1.Is it a secondary result (e.g.,
Process assessment, robust summary)?
Yes ( Process Bins R
No Process C
Caught in Peer Yes| 2.1.2. Is the result in a peer A4 Follow the procedure for
Review Search? reviewed/published journal? 2.3.1. Is the result CBI, Incorporating TSCA,
. Yes FIFRA, NGO or other
proprietary, TSCA or NGO -’ .
Yes No ¥ . stakeholder submissions
stakeholder submission? . .
(including CBI,
No proprietary studies, robust
Exclude summaries)
; F 2.2.Is th
Duphc-a?e of establishedS rEEZdafllre for ( 2.2.1. Has the result been | Process A
Peer Reviewed data collgiection ab ~p o i‘oduced byaUs Xes Follow the procedure for
Result A P Y US government result
communication, peer | government/state source? ) L
eview and/or reporting? validation
review and/ P g7 No
Yes
~
2.2.2. Has the result been Process B
. . Yes Follow the procedure for
produced by an international . . i
international government
government source? T
Y, result validation
Legend 2.3. Is the result publicly |No No \_ )
available or accessible?
Tncluded —
es
M Excluded
EPA task pR
Third party tasks Step 3: Deduplication
Third party bi 4 . N
ird party process bin No 3. Does the result contain Step 4: EPA Secondary
| Work | duplicative information with Screening
isi other results? Yes
(L Decision J N J EPA QC - Include?
[ Step ] lYes
Deduplicate

Exclude

Figure 4-3. Decision Logic Tree Used to Screen Gray Literatur&earchResults
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4.3.2.1 Initial Screening of SaurcesUsing DecisionLogic Tree

The purpose of the inclusion/exclusidecision logic tree ifrigure4-3is to provide a broad, general
screening technique to determine whether each gray literature source should be incldaedeand
scre@med orexcluded with no additional screenintherectangular boxewith theroundededgesn the
decision tree require analysiad decisiorby the screener, whereas thexes with thesharpedges are a
straightforwardwvork. Literature screeing performedvia the gray literature decision logic tresea
manual proces&ll the questions used in the decision process are providabla4-1.

Table 4-1. Decision Logic Tree Overview

Step Question Considerations
1. Does theesult Does it present informatiom@antitativeor qualitative that is relevant to
have information TSCA risk evaluationsf a chemicabf concern? Disciplinspecific
(quantitative or examples cabe found inSection4.3.2.1.1below.
qualitative)related At this stage, a gray literature source may be potentially relevant for one
to TSCA risk discipline but not potentially relevafur another.
evaluations? This step does not fully consider the PEQther criteriastatement but
rather the potential for relevant dafdne PECOor other criteria statement is
considered during the fulext extraction step.
2.1.1.| Is it a secondary Secondary results includesessments with no original data, TSCA
result(e.g, submission databases, or robust summahnetareanalyses of data.
assessmentobust If the result containany primary datait satisiesthe primary result criteria
summaryy and shold not be catgorized as a seodary result.
2.1.2.| Is theresultin a If the study ispublishedn a peetreviewed journal it should be excluded in
peerreviewed/ the gray literature decision tree process and move fpethigeviewed
published journal? literature praesg(described previously)n such caseshe decisioris to
Acheckoboin peer
2.2. | Isthere an Does thaesultincludereference to a sampling methdalgy, reportimg rule,
established or guidance manual that indicatesrsoquality assurance mechanism? If
procedure for dat there is no indicatiothat the source waserreviewed are there
collection, standardized or published methods implied, or a protocol referenced?
communication, Indicationsof an establised procedurér peer review may be given as a
peer review and/or link, pagecitation, or description of a peer review process found on the
reporting? resul t 6 s edrwaithidthendgcunpenat.g
In some instances, jifroof of data collection and reporting procedures are
noted thenhis would sasfy this criterion. The aim is for this t@la soft
check and to provide assurance that the adieres t@ome type of protad
andbr peer review to provide confidence on how data was collected.
This step is to establish whether the seuras been sjdrt to any
established procedures for datdlection, communication, reporting, and/g
peer review. In this step, the revievedould ot evaluate the data quality of
the resulttheevaluation of the methodology ocswlownstream in thdata
evaluationsteps(see Sectio).
2.2.1.| Has the result been Resultsproduced byJ.S. government sourcgbatmay or maynot have
producedby a US. established procedures for datdextion, comnunication and/or reporting,
government/state or are not pubtly available domoveforward.
source? This includes secondary results such as databases or documents curatg
government agencies.
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other results?

Step Question Considerations
1 Examples range from th&ater Quality PortalWQP) database with datan
chemical ocurrence in water to IRIS assessments.
1 Further considerations for Process A results are outlined in SetBoa 1.3
2.2.2.| Has theresultbeen | § Reslts producedby internationalgovernments move forward raglless of
producedby an evidence of having been developed usstablished procedures for data
international collection, communication and/or reporting,public availability
government 9 This includes secondary results such as datiouments cated by
source? government agencies.
9 Further considations for Process B results are outlined ini8pet.3.2.1.3
2.3. | Is theresult 9 This step is a check drow accessie the informdion is to the assessors,
publicly available reviewers, and th@ublic.
or accessible? f The difference betweesourceghat are publicly available and publicly
accessible is that accessible results need search parameters to be foun
whereas available results do not requirg search parasters.

0 An example of a publiclpccessiblsources a link to a public
database. The gray literature source may be referencing data th
found in the accessible datab&ssdoes not provide any
information on how to retrieve the datentained in thelatabase

2.3.1.| Is the resulCBI, 1 Does theesultcontain any confidential or proprietary information?
proprietary, TSCA | § This mayinclude results from sources that contain masked information/d
or NGO thatcanna be found elswhere for example, the ECHA database
stakeholder f  TSCAsubmissions that were not found through TSCA database search¢
submission? should not enter the decision tree process and shoutddbed in a separate

file whichis provided to EPA.

3. Does theesult 91 Are thereany obvious or apparent redundancies in information provided
contain duplicative anothemresul®
informationwith  If a gray literatureesultis duplicative with anotheresult EPA staff use

professional judgment to determine winigray liter&ureresultto include
and exclude the otheesultfrom the downstream fuliext, extraction, and
evaluation steps.

4.3.2.1.1 Step 1:Relevancy

Relevancyrefers to whether thgray literature and its associated data may be related to the risk
evaluaion of thepatticular chemicalbeing evaluatedA gray literature resulfa study or database value
from a gray literature source) potentially relevant when it presents information (quantitative or
gualitative) that is relevant to TSCA risk evaluatidBachresultis screened for potential relevance
each désciplineandtaggedappropriatelyAn answer ofi Y ete any one of the followingliscipline
specificcriteriaresults in a gray literature result being taggedasntially relevant

1 Physical ancchemcal progerties
0 Search resujprovidesphysical or ckemical propertynformation as outlined iAppendix

H.1

1 Fate

o Search resulprovidesinformation on environmental fate and transport, persistence,
bioaccumulation, and wesremoval

1 Engneering
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o Search resuprovidesinformationrelated to manufacturing processes, general facility
estimates, occupatioaforkplaceexposureandenvironmental releases
1 EXxposure
o0 Search resulrovideschemicalspecific orchemicalnon-specifc informationrelated to
consumer use scenarios
o0 Search rsultreportsmeasured media concentrations that relate to human exposures,
including indoor air contaminants, drinking water, and other environmental exposures
0 Search resuppertainsto human biomoitoring studes
o0 Search resultontairs nonchemical speéic exposure factors, such as food or water
ingestion rates
1 Environmental Hazard
o Search resuprovidesecological health endpoints measured at the level of species or
lower biological organizations
1 Human HealtiHazard
o Search resulprovidesinformationrelated to human health endpoints in epidemiological
animal toxicity andin vitro studies

4.3.2.1.2 Step 2: Compkteness and Availability
Screeningfor completenessnsures that gray literatusearchresultsand associatedata provide
documentation of establisheéer review or quality assurance procedures usstgwvise processas
detailed inTable4-1. In Step 2.1.1, the screener evalsatbethertheresulti ssec@ndary sud as
assessmés with noprimarydata, TSCA submission @ditases, or robust summaries of existiatadIf
thesearch resuls secondary dat@.e.,does not contain original datdhe screener mosé¢o one of
threeprocesses (A, Bor C)in Step 2.3.1If the resultcontairs primary data, the screeneioves toStep
2.1.2 todetermire whether the documerg published $ peerreviewed. Ifso,theresultis excluded from
the gray literature decision tree processiamdoved to the peer review literaturgqeess; if ng the
screener would proceed to Step 2.2.

In Step 2.2, the screendrecls whether thesearch resulisesan established procedure for peer review,
data collection, communication and/or reportidglescription or reference to a samplingaoalytical
metodology, a reporting rule, peer review @ss, or a guidance mamntaat describes the quality
assurance protocd adequate/sufficient to include the source in further screeinbis stage, the
screenedoesnot perform data evaluatio Rather, athis timethe screenerecord the presencer
absence of some qugliassurance documentation and sthe citation or statement provided by the
author. The evaluation of the study methodology acatuthe disciplinespecific data evaluatn step. If
so, the authodocumentedor cited quality asurance protocols andetscreener mogdo Step 2.3. If

nat, the screener mosé¢o Step 2.2.1 and, if necessary, Step 2.2.2 whesalgtermineavhetherthe
source iglomestic or internationalespectively.

Avalilability refers to how accessible thdamrmation is toassessors, reviewers, and the public. In Step
2.3, screeners veyithat the information from the source is publicly available or accesSitée.

difference between results that arelicly avaibble and publicly accessible is that acdaesiesults
needsearch parameters to be found, whereas available results do not require any search p#mameters.
example of a publicly accessible source is a link to a public database. Theéeyedyri soue may be
referencing data that is found imetaccessible ti@base but does not provide any information on how to
retrieve the data contained in the databHsescreener determia¢ghat a results publicly available or
accessible, they nve to Step 3d determine if iis a duplicate resultf a result eithedoesnot indicate

a quality assurance procedure in Step 2i2 oot determined to be publicly available in Step 2.5 it

not excluded at the initial screening process. Thesdésegould yiet to an alternate process by one of
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