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EXECUTIVE SUMMARY  

In December 2019, EPA designated Triphenyl Phosphate (TPP) (CASRN 115-86-6) as a high-priority 

substance for risk evaluation following the prioritization process required by Section 6(b) of the Toxic 

Substances Control Act (TSCA) and implementing regulations (40 CFR Part 702) (Docket ID: EPA-

HQ-OPPT-2019-0131). The first step of the risk evaluation process is the development of the draft scope 

document. EPA published the Draft Scope of the Risk Evaluation for Triphenyl Phosphate (CASRN 115-

86-6) (EPA Document No. EPA-740-D-20-010) (U.S. EPA, 2020c) and provided a 45-day comment 

period on the draft scope per 40 CFR 702.41(c)(7). EPA has considered comments received (Docket ID: 

EPA-HQ-OPPT-2018-0458) during the public comment period to inform the development of this final 

scope document, and public comments received will continue to inform the development of the risk 

evaluation for TPP. This document fulfills the TSCA requirement to issue a final scope document per 

TSCA Section 6(b)(4)(D) and as described in 40 CFR 702.41(c)(8). The scope for TPP includes the 

following information: the conditions of use, potentially exposed or susceptible subpopulations (PESS), 

hazards, and exposures that EPA plans to consider in the risk evaluation, along with a description of the 

reasonably available information, conceptual model, analysis plan and science approaches, and plan for 

peer review for this chemical substance.  

 

General Information. TPP is a colorless solid that is primarily used as a flame retardant with a total 

production volume in the United States between 1 million and 10 million pounds. 

 

Reasonably Available Information. EPA leveraged the data and information sources already described 

in the Proposed Designation of Triphenyl Phosphate (CASRN 115-86-6) as a High-Priority Substance 

for Risk Evaluation (U.S. EPA, 2019d) to inform the development of this scope document. Furthermore, 

EPA conducted a comprehensive search to identify and screen multiple evidence streams (i.e., 

chemistry, fate, release and engineering, exposure, hazard), and the search and screening results to date 

are provided in Section 2.1. EPA used the systematic review process described in Appendix A to search 

for and screen reasonably available information, including information already in EPAôs possession, for 

inclusion in the risk evaluation. This information includes the hazards, exposures, PESS, and conditions 

of use that may help inform the risk evaluation for TPP. EPA has focused on the data collection phase 

(consisting of data search, data screening, and data extraction) during the preparation of the scope 

document, whereas the data evaluation and integration stages will occur during the development of the 

risk evaluation and thus are not part of the scoping activities described in this document. EPA will 

consider additional information identified following publication of this scope document, as appropriate, 

in developing the risk evaluation, including the Chemical Data Reporting (CDR) information that the 

Agency will receive by the end of November 2020.   

 

Conditions of Use. EPA plans to evaluate manufacturing (including importing); processing; distribution 

in commerce; industrial, commercial and consumer uses; and disposal of TPP in the risk evaluation. TPP 

is manufactured (including imported) in the United States. The chemical is processed as a reactant; 

incorporated into formulation, mixture, or reaction products; and incorporated into articles. Several 

commercial uses were identified, such as paints and coatings and plastic and rubber products. Consumer 

uses were reported in foam seating and bedding products. EPA identified these conditions of use from 

information reported to EPA through CDR, published literature, and consultation with stakeholders for 

both uses currently in production and uses whose production may have ceased. EPA revised the 

conditions of use in the final scope of the risk evaluation based on additional information and public 

comments (Docket ID: EPA-HQ-OPPT-2018-0458) on the draft scope document. EPA is aware of 

https://www.federalregister.gov/documents/2019/12/30/2019-28225/high-priority-substance-designations-under-the-toxic-substances-control-act-tsca-and-initiation-of
https://www.federalregister.gov/documents/2019/12/30/2019-28225/high-priority-substance-designations-under-the-toxic-substances-control-act-tsca-and-initiation-of
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6580655
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2018-0458
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6391286
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2018-0458
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information reporting use of TPP in nail polish and in flea and tick collars; however, these are not 

conditions of use for the chemical substance as defined in TSCA § 3(2) and (4).  

 

Conceptual Model. The conceptual models for TPP are presented in Section 2.6. Conceptual models are 

graphical depictions of the actual or predicted relationships of conditions of use, exposure pathways 

(e.g., media), exposure routes (e.g., inhalation, dermal, oral), hazards and receptors throughout the life 

cycle of the chemical substance. EPA considered reasonably available information as well as public 

comments received on the draft scope document for TPP in finalizing the exposure pathways, exposure 

routes, and hazards EPA plans to evaluate in the risk evaluation. As a result, EPA plans to focus the risk 

evaluation for TPP on the following exposures, hazards, and receptors:  

¶ Exposures (Pathways and Routes), Receptors and PESS. EPA plans to evaluate releases to the 

environment as well as human and environmental exposures resulting from the conditions of use 

of TPP that EPA plans to consider in risk evaluation. Exposures to TPP are discussed in Section 

2.3. Additional information gathered through systematic review searches will also inform 

expected exposures. 

 

EPAôs plan for evaluating environmental exposure pathways in the scope of the risk evaluation 

considers whether other EPA administered statutes and regulatory programs cover TPP in media 

pathways falling under the jurisdiction of those authorities. TPP does not have pathways covered 

under the jurisdiction of other EPA-administered laws. In Section 2.6, EPA presents the 

conceptual models describing the identified exposures (pathways and routes), receptors and 

hazards associated with the conditions of use of TPP within the scope of the risk evaluation.  

 

EPA considered reasonably available information and comments received on the draft scope for 

TPP in determining the human and environmental exposure pathways, routes, receptors and 

PESS for inclusion in the final scope. EPA plans to evaluate the following human and 

environmental exposure pathways, routes, receptors and PESS in the scope of the risk 

evaluation: 

 Occupational exposure: EPA plans to evaluate exposures to workers and occupational 

non-users (ONUs) via the inhalation route and exposures to workers via the dermal route 

associated with manufacturing, import, processing, use and disposal of TPP.  

 Consumer and bystander exposure: EPA plans to evaluate oral and dermal exposure to 

TPP for consumers, and inhalation exposure to bystanders and consumers from use of 

foam and upholstery, automobile upholstery, camping tents, thermoplastic products, 

vulcanization products, hydraulic fluids containing TPP; and childrenôs mouthing of 

products/articles containing TPP.  

 General population exposure:EPA plans to evaluate general population exposure to TPP 

via the oral route from drinking water, surface water, groundwater, fish ingestion, human 

breast milk and soil, via the inhalation route from ambient air and via dermal route from 

contact with drinking water, surface water, groundwater and soil. 

 PESS: EPA plans to evaluate children, women of reproductive age (e.g., pregnant 

women, breast-feeding women), workers and consumers as PESS in the risk evaluation. 

 Environmental exposure: EPA plans to evaluate exposure to TPP for aquatic and 

terrestrial receptors. 
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¶ Hazards. Hazards for TPP are discussed in Section 2.4. EPA completed preliminary reviews of 

information (e.g., federal and international government chemical assessments) to identify 

potential environmental and human health hazards for TPP as part of the prioritization (U.S. 

EPA, 2019d) and scoping process (U.S. EPA, 2020c). EPA also considered reasonably available 

information collected through systematic review methods as outlined in Appendix A and public 

comments received on the draft scope for TPP in determining the broad categories of 

environmental and human health hazard effects to be evaluated in the risk evaluation. EPA will 

use systematic review methods to evaluate the epidemiological and toxicological literature for 

TPP. 

 

EPA plans to evaluate all potential environmental and human health hazard effects identified for 

TPP in Sections 2.4.1 and 2.4.2, respectively. Identified through the data screening phase of 

systematic review, the potential environmental hazard effects and related information that EPA 

plans to consider for the risk evaluation include: ADME, PBPK, cancer, cardiovascular, 

developmental, endocrine, gastrointestinal, hematological and immune, hepatic, mortality, 

musculoskeletal, neurological, nutritional and metabolic, ocular and sensory, reproductive, 

respiratory and skin and connective tissue for TPP. Similarly, the potential human health hazard 

effects and related information identified through prioritization and the data screening phase of 

systematic review for TPP that EPA plans to consider for the risk evaluation include: ADME, 

cancer, cardiovascular, developmental, endocrine, gastrointestinal, hematological and immune, 

hepatic, mortality, musculoskeletal, neurological, nutritional and metabolic, ocular and sensory, 

renal, reproductive and skin and connective tissue.  

 

Analysis Plan. The analysis plan for TPP is presented in Section 2.7. The analysis plan outlines the 

general science approaches that EPA plans to use for the various evidence streams (i.e., chemistry, fate, 

release and engineering, exposure, hazard) supporting the risk evaluation. The analysis plan is based on 

EPAôs knowledge of TPP to date which includes review of identified information as described in 

Section 2.1. Should additional data or approaches become reasonably available, EPA may consider them 

for the risk evaluation. 

 

Peer Review.  The draft risk evaluation for TPP will be peer reviewed. Peer review will be conducted in 

accordance with relevant and applicable methods for chemical risk evaluations, including using EPAôs 

Peer Review Handbook (U.S. EPA, 2015b) and other methods consistent with Section 26 of TSCA (see 

40 CFR 702.45).

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6391286
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6391286
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6580655
https://www.epa.gov/osa/peer-review-handbook-4th-edition-2015
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3350604
https://www.govinfo.gov/content/pkg/CFR-2019-title40-vol33/xml/CFR-2019-title40-vol33-part702.xml#seqnum702.45
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1 INTRODUCTION  

This document presents the scope of the risk evaluation to be conducted for TPP 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 on June 22, 2016. The new law includes statutory requirements and 

deadlines for actions related to conducting risk evaluations of existing chemicals.  

 

Under TSCA § 6(b), the Environmental Protection Agency (EPA) must designate chemical substances 

as high-priority substances for risk evaluation or low-priority substances for which risk evaluations are 

not warranted at the time, and upon designating a chemical substance as a high-priority substance, 

initiate a risk evaluation on the substance. TSCA § 6(b)(4) directs EPA to conduct risk evaluations for 

existing chemicals to "determine whether a chemical substance presents an unreasonable risk of injury 

to health or the environment, without consideration of costs or other non- risk factors, including an 

unreasonable risk to a potentially exposed or susceptible subpopulation identified as relevant to the risk 

evaluation by the Administrator, under the conditions of use." 

 

TSCA § 6(b)(4)(D) and implementing regulations require that EPA publish the scope of the risk 

evaluation to be conducted, including the hazards, exposures, conditions of use and PESS that the 

Administrator expects to consider, within 6 months after the initiation of a risk evaluation. In addition, a 

draft scope is to be published pursuant to 40 CFR 702.41. In December 2019, EPA published a list of 20 

chemical substances that have been designated high priority substances for risk evaluations (Docket ID: 

EPA-HQ-OPPT-2019-0131) (84 FR 71924, December 30, 2019), as required by TSCA § 6(b)(2)(B), 

which initiated the risk evaluation process for those chemical substances. TPP is one of the chemicals 

designated as a high priority substance for risk evaluation. On April 9, 2020, EPA published the Draft 

Scope of the Risk Evaluation for TPP (EPA Document No. 740-D-20-010) (85 FR 19941, April 9, 2020) 

(U.S. EPA, 2020c) for a 45-day public comment period. After reviewing and considering the public 

comments received (Docket ID: EPA-HQ-OPPT-2018-0458) on the draft scope document, EPA is now 

publishing this final scope document pursuant to 40 CFR 702.41(c)(8). 

2 SCOPE OF THE EVALUATION  

2.1 Reasonably Available Information 
EPA conducted a comprehensive search for reasonably available information1 to support the 

development of this final scope document for TPP. EPA leveraged the data and information sources 

already collected in the documents supporting the chemical substanceôs high-priority substance 

designation. In addition, EPA searched for additional data and information on physical and chemical 

properties, environmental fate, engineering, exposure, environmental and human health hazards that 

could be obtained from the following general categories of sources: 

1. Databases containing publicly available, peer-reviewed literature; 

2. Gray literature, which is defined as the broad category of data/information sources not found in 

standard, peer-reviewed literature databases;  

 
1 Reasonably available information means information that EPA possesses or can reasonably generate, obtain, and synthesize 

for use in risk evaluations, considering the deadlines specified in TSCA Section 6(b)(4)(G) for completing such evaluation. 

Information that meets the terms of the preceding sentence is reasonably available information whether or not the information 

is confidential business information, that is protected from public disclosure under TSCA Section 14. (40 CFR 702.33). 

https://www.federalregister.gov/documents/2019/12/30/2019-28225/high-priority-substance-designations-under-the-toxic-substances-control-act-tsca-and-initiation-of
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6580655
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2018-0458
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3. Data and information submitted under TSCA Sections 4, 5, 8(e), and 8(d), as well as ñfor your 

informationò (FYI) submissions.  

Following the comprehensive search, EPA performed a title and abstract screening to identify 

information potentially relevant for the risk evaluation process. This step also classified the references 

into useful categories or tags to facilitate the sorting of information through the systematic review 

process.  

 

Search terms were used to search each of the literature streams and gather TPP studies. These terms and 

the methods used to develop them are listed in Appendix A. The studies resulting from the search 

process were loaded into the EPA Health and Environmental Research Online (HERO) database and 

then prioritized to screen first the literature likely relevant for each of the disciplines: fate, physical/ 

chemical properties, engineering, exposure and hazard. The tools and methods used to manage the 

screening process are also outlined in Appendix A. The studies resulting from the search underwent a 

title/abstract screening process, which tagged them by topic or category. Following this, a determination 

was made to move studies forward into full-text screening. The criteria used in the screening process for 

each discipline are found in the population, exposure comparator, outcome (PECO) statements listed in 

Appendix A. The screening process results are presented in the form of literature inventory trees and 

heat maps in Section 2.1.2. The screening process was conducted based on EPAôs planning, execution 

and assessment activities outlined in Appendix A.  

 

EPA has focused on the data collection phase (consisting of data search, data screening, and data 

extraction) during the preparation of the scope document, whereas the data evaluation and integration 

stages will occur during the development of the risk evaluation and thus are not part of the scoping 

activities described in this document. 

 

The subsequent sections summarize the data collection activities completed up to date for the general 

categories of sources and topic areas (or disciplines) using systematic review methods.  

 Search of Gray Literature  

EPA surveyed the gray literature2 and identified 111 search results relevant to EPA's risk evaluation 

needs for TPP. Appendix A.3.4 lists the gray literature sources that yielded 111 discrete data or 

information sources relevant to TPP. EPA further categorized the data and information into the various 

topic areas (or disciplines) supporting the risk evaluation (e.g., physical and chemical properties, 

environmental fate, environmental hazard, human health hazard, exposure, engineering), and the 

breakdown is shown in Figure 2-1. EPA will consider additional reasonably available information from 

gray literature if it becomes available during the risk evaluation phase.  

 
2 Gray literature is defined as the broad category of data/information sources not found in standard, peer-reviewed literature 

databases (e.g., PubMed and Web of Science). Gray literature includes data/information sources such as white papers, 

conference proceedings, technical reports, reference books, dissertations, information on various stakeholder websites, and 

other databases. 
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Figure 2-1. Gray Literature Search Results for TPP 

The percentages across disciplines do not add up to 100%, as each source may provide data or 

information for various topic areas (or disciplines).  

 Search of Literature from Publicly Available Databases (Peer-Reviewed 

Literature)  

EPA has begun the systematic review process and has conducted searching and screening of the 

reasonably available literature using the process outlined in Appendix A. This includes performing a 

comprehensive search of the reasonably available peer review literature on physical and chemical 

properties, environmental fate and transport, engineering (environmental release and occupational 

exposure), exposure (environmental, general population and consumer) and environmental and human 

health hazards of TPP. Eligibility criteria were applied in the form of PECO statements (see Appendix 

A). Included references met the PECO or similar criteria, whereas excluded references did not meet the 

criteria (i.e., not relevant), and supplemental material was considered as potentially relevant (see 

Appendix A.2.). EPA plans to evaluate the reasonably available information identified for each 

discipline during the development of the risk evaluation.  

 

EPA created literature inventory trees to graphically illustrate the flow of data and information sources 

following full-text screening (see Figure 2-2, Figure 2-3, Figure 2-5, Figure 2-7, and Figure 2-9). For the 

physical and chemical, fate, engineering and hazard literature, EPA used the Health Assessment 

Workplace Collaborative (HAWC) tool to develop web-based literature inventory trees illustrating, 

through interactive links, studies that were included or excluded. These literature inventory trees 

enhance the transparency of the decisions resulting from the screening process described in Appendix A. 

For each of the corresponding disciplines, the literature was tagged for evaluation during the risk 

evaluation. Literature inventory trees for physical and chemical properties and for exposure are provided 

as static diagrams (Figure 2-2). For all other disciplines, static screen captures are provided in addition 

to links to the interactive trees, which are provided in their corresponding captions. The links show 

individual studies that were tagged as included, excluded, or supplemental. Supplemental studies did not 

meet all inclusion criteria but may be considered during risk evaluation as supporting information 

(Appendix A). These studies can be accessed through the hyperlink provided in the associated caption. 

In some figures, the sum of the numbers for the various sub-categories may be larger than the broader 

category because some studies may be included under multiple sub-categories. In other cases, the sum of 
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the various sub-categories may be smaller than the main category because some studies may not be 

depicted in the sub-categories if their relevance to the risk evaluation was unclear. 

 

In addition, EPA tabulated the number and characteristics of the data and information sources included 

in the full -text screening process in the form of a literature inventory heat map for the fate, engineering, 

exposure and hazard information (see Figure 2-4, Figure 2-6, Figure 2-8 and  

Figure 2-10). For each of these four disciplines, a static image of the literature inventory heat map is 

provided, and a link to the interactive version presented in HAWC is included in the caption below each 

diagram.  

 

Figure 2-2. Peer-reviewed Literature Inventory Tree ï Physical and Chemical Properties Search 

Results for TPP 

Data in this static figure represent references obtained from the publicly available databases search (see 

Appendix A.1.2) that were included during full-text screening as of June 2, 2020. TIAB refers to ñtitle 

and abstractò screening 
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Figure 2-3. Peer-reviewed Literature Inventory Tree ï Fate and Transport Search Results for 

TPP 

Click here to view the interactive literature inventory tree. Data in this figure represent references 

obtained from the publicly available databases search (see Appendix A.1.2) that were included during 

full -text screening as of June 2, 2020. Additional data may be added to the interactive version as they 

become available. 

 

https://hawcprd.epa.gov/lit/assessment/100500135/references/visualization/
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Figure 2-4. Peer-reviewed Literature Inventory Heat Map ï Fate and Transport Search Results 

for TPP 

Click here to view the interactive version for additional study details. The column totals, row totals, and 

grand totals indicate total numbers of unique references, as some references may be included in multiple 

cells. The various shades of color green visually represent the number of relevant references identified 

by media or endpoint. The darker the color, the more references are available for a given media or 

endpoint. Data in this figure represents references obtained from the publicly available databases search 

(see Appendix A.1.2) that were included during full-text screening as of June 2, 2020. Additional data 

may be added to the interactive version as they become available. 

  

https://hawcprd.epa.gov/summary/visual/100500421/
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Figure 2-5. Peer-reviewed Literature Inventory Tree ï Engineering Search Results for TPP 

Click here to view the interactive literature inventory tree. Data in this figure represent references 

obtained from the publicly available databases search (see Appendix A.1.2.) that were included during 

full -text screening as of August 5, 2020. Additional data may be added to the interactive version as they 

become available. 
 

https://hawcprd.epa.gov/lit/assessment/100500109/references/visualization/
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Figure 2-6. Peer-reviewed Literature Inventory Heat Map ï Engineering Search Results for TPP 

Click here to view the interactive version for additional study details. Data in this figure represent 

references obtained from the publicly available databases search (see Appendix A.1.2) that were 

included during full-text screening as of August 5, 2020. Additional data may be added to the interactive 

version as they become available. 

 

https://hawcprd.epa.gov/summary/visual/100500501/
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Figure 2-7. Peer-reviewed and Gray Literature Inventory Tree ï Exposure Search Results for 

TPP 

Click here to view the interactive literature inventory tree. Data in this figure represent all references 

obtained from the publicly available databases search (see Appendix A.1.2), and gray literature 

references search (see Appendix A.3) that were included during full-text screening as of July 31, 2020. 

Additional data may be added to the interactive version as they become available. 

  

https://hawcprd.epa.gov/summary/visual/100500523/
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Figure 2-8. Peer-reviewed and Gray Literature Inventory Heat Map ï Exposure Search Results 

for TPP 

Click here to view the interactive version for additional study details. The column totals, row totals, and 

grand totals indicate total numbers of unique references, as some references may be included in multiple 

cells. The various shades of color visually represent the number of relevant references identified by 

exposure media or data type. The darker the color, the more references are available for a given 

exposure media or data type. Data in this figure represent all references obtained from the publicly 

available databases search (see Appendix A.1.2), and gray literature references search (see Appendix 

A.3) that were included during full-text screening as of July 31, 2020. Additional data may be added the 

interactive version as they become available. 

  

https://hawcprd.epa.gov/summary/visual/100500426/
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Figure 2-9. Peer-reviewed Literature Inventory Tree ï Human Health and Environmental Hazard 

Search Results for TPP 

Click here to view the interactive literature inventory tree. Data in this figure represent references 

obtained from the publicly available databases search (see Appendix A.1.2.) that were included during 

full -text screening as of June 10, 2020. Additional data may be added to the interactive version as they 

become available. 

 

https://hawcprd.epa.gov/lit/assessment/100500086/references/visualization/
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Figure 2-10. Peer-reviewed Literature Inventory Heat Map ï Human Health and Environmental 

Hazards Search Results for TPP 

Click here to view the interactive version for additional study details. The numbers indicate the number 

of studies with TIAB keywords related to a particular health outcome, not the number of studies that 

observed an association with TPP. Evidence types were manually extracted, and Health Systems were 

determined via machine learning. Therefore, the studies examining multiple Health Outcomes and 

Evidence types, connections between health outcome, and evidence type may not be accurately 

represented. If a study evaluated multiple health outcomes or included multiple populations or study 

designs, it is shown here multiple times. Data in this figure represents references obtained from the 

publicly available databases search (see Appendix A.1.2) that were included during full-text screening 

as of June 10, 2020. Additional data may be added to the interactive version as they become available. 

 

https://hawcprd.epa.gov/summary/visual/100500396/



















































































































































































