Appendix B, Part 3: HERA Portfolio of Delivered Products

The following are a list of assessment products, models, databases, software and publications
completed as part of HERA products delivered in fiscal year 2019, fiscal year 2020, and early
2021.
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Assessment Products

U.S. EPA. Human Health Toxicity Values for Perfluorobutane Sulfonic Acid (CASRN 375-73-5) and Related
Compound Potassium Perfluorobutane Sulfonate (CASRN 29420-49-3) (Public Comment Draft). U.S.
Environmental Protection Agency, Washington, DC, EPA/823/R-18/307, 2018.
https://www.epa.gov/sites/production/files/2018-

11/documents/pfbs public comment draft toxicity assessment nov2018-508.pdf

U.S. EPA. Integrated Science Assessment (ISA) for Oxides of Nitrogen, Oxides of Sulfur, and Particulate
Matter -- Ecological Criteria (Second External Review Draft). U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-18/097, 2018.

https://cfpub.epa.gov/si/si_public record report.cfm?dirEntryld=340671&Lab=NCEA

U.S. EPA. Integrated Science Assessment (ISA) for Particulate Matter (External Review Draft). U.S.
Environmental Protection Agency, Washington, DC, EPA/600/R-18/179, 2018.
https://cfpub.epa.gov/si/si_public record report.cfm?Lab=NCEA&dirEntrylD=341593

U.S. EPA. Chapter 3 of the Exposure Factors Handbook: Ingestion of Water and Other Select Liquids. U.S.
Environmental Protection Agency, Washington, DC, EPA/600/R-18/259F, 2019.
https://www.epa.gov/expobox/exposure-factors-handbook-chapter-3

U.S. EPA. Integrated Science Assessment for Ozone and Related Photochemical Oxidants (External
Review Draft). U.S. Environmental Protection Agency, Washington, DC, EPA/600/R-19/093, 2019.
https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=344670

U.S. EPA. Integrated Science Assessment for Particulate Matter, U.S. Environmental Protection Agency,
Washington, DC, EPA/600/R-19/188, 2019.
https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=347534

U.S. EPA. IRIS Assessment Plan for Inorganic Mercury Salts (Scoping and Problem Formulation
Materials). U.S. Environmental Protection Agency, Washington, DC, EPA/635/R-19/149, 2019.
https://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=346843
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U.S. EPA. IRIS Assessment Plan for Methylmercury (Scoping and Problem Formulation Materials). U.S.
EPA Office of Research and Development, Washington, DC, EPA/635/R-18/292, 2019.
https://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=343693

U.S. EPA. Systematic Review Protocol for the Hexavalent Chromium IRIS Assessment (Preliminary
Assessment Materials). U.S. Environmental Protection Agency, Washington, DC, EPA/635/R-18/155,
2019. https://cfpub.epa.gov/si/si_public record report.cfm?Lab=NCEA&dirEntryld=343950

U.S. EPA. Systematic Review Protocol for the PFBA, PFHxA, PFHxS, PFNA, and PFDA IRIS Assessment
(Preliminary Assessment Materials). U.S. Environmental Protection Agency, Washington, DC, EPA/635/R-
19/050, 2019. https://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=345065

U.S. EPA. Systematic Review Protocol for the Polychlorinated Biphenyls (PCBs) Noncancer IRIS
Assessment (Preliminary Assessment Materials). U.S. Environmental Protection Agency, Washington,
DC, EPA/635/R-19/201, 2019. https://cfpub.epa.gov/ncea/iris drafts/recordisplay.cfm?deid=237359

U.S. EPA. Updated Problem Formulation and Systematic Review Protocol for the Inorganic Arsenic IRIS
Assessment. U.S. Environmental Protection Agency, Washington, DC, EPA/635/R-19/049, 2019.
https://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfim?deid=343951

U.S. EPA. Provisional Peer Reviewed Toxicity Values for 2-Ethylhexanol. U.S. Environmental Protection
Agency, Washington, DC, EPA/690/R19/001F, 2019.
https://cfpub.epa.gov/si/si_public record report.cfm?Lab=NCEA&dirEntryld=344923

U.S. EPA. Provisional Peer Reviewed Toxicity Values for 2-Nitropropane. U.S. Environmental Protection
Agency, Washington, DC, EPA/690/R19/001F, 2019.
https://cfpub.epa.gov/ncea/pprtv/recordisplay.cfm?deid=347734

U.S. EPA. Provisional Peer-Reviewed Toxicity Values for p-a,a,a-Tetrachlorotoluene. U.S. Environmental
Protection Agency, Washington, DC, EPA/690/R-19/002F, 2019.
https://cfpub.epa.gov/ncea/pprtv/recordisplay.cfm?deid=347733

U.S. EPA. Integrated Science Assessment (ISA) for Oxides of Nitrogen, Oxides of Sulfur and Particulate
Matter Ecological Criteria (Final Report). U.S. Environmental Protection Agency, Washington, DC,
EPA/600/R-20/278, 2020. https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=349473

U.S. EPA. Integrated Science Assessment (ISA) for Ozone and Related Photochemical Oxidants. U.S.
Environmental Protection Agency, Washington, DC, EPA/600/R-20/012, 2020.
https://cfpub.epa.gov/ncea/isa/recordisplay.cfm?deid=348522

U.S. EPA. IRIS Assessment Plan for Oral Exposure to Vanadium and Compounds (Scoping and Problem
Formulation Materials). U.S. Environmental Protection Agency, Washington, DC, EPA/635/R-20/112,
2020. https://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=348792

U.S. EPA. Systematic Review Protocol for the Methylmercury (MeHg) IRIS Assessment (Preliminary
Assessment Materials). U.S. Environmental Protection Agency, Washington, DC, EPA/635/R-19/243,
2020. https://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=345309
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U.S. EPA. Provisional Peer-Reviewed Toxicity Values for 2-Amino-4,6-Dinitrotoluene. U.S. Environmental
Protection Agency, Washington, DC, EPA/690/R-20/001F, 2020.
https://cfpub.epa.gov/si/si_public record report.cfm?dirEntryld=349545&Lab=CPHEA

U.S. EPA. Provisional Peer-Reviewed Toxicity Values for 4-Amino 2,6-Dinitrotoluene. U.S. Environmental
Protection Agency, Washington, DC, EPA/690/R-20/002F, 2020.
https://cfpub.epa.gov/ncea/pprtv/recordisplay.cfm?deid=349547

U.S. EPA. Provisional Peer-Reviewed Toxicity Values for Glycidaldehyde. U.S. Environmental Protection
Agency, Washington, DC, EPA/690/R-20/003F, 2020.
https://cfpub.epa.gov/ncea/pprtv/recordisplay.cfm?deid=349744

U.S. EPA. Provisional Peer-Reviewed Toxicity Values for N,N,N’,N” Tetramethylphosphoramide (TMPA).
U.S. Environmental Protection Agency, Washington, DC, EPA/690/R-20/005F, 2020.
https://cfpub.epa.gov/ncea/pprtv/recordisplay.cfm?deid=349870

U.S. EPA. Provisional Peer-Reviewed Toxicity Values for Pentamethylphosphoramide (PMPA). U.S.
Environmental Protection Agency, Washington, DC, EPA/690/R-20/004F, 2020.
https://cfpub.epa.gov/ncea/pprtv/recordisplay.cfm?deid=349871

U.S. EPA. Provisional Peer-Reviewed Toxicity Values for Picric Acid and Ammonium Picrate. U.S.
Environmental Protection Agency, Washington, DC, EPA/690/R-20/008F, 2020.
https://cfpub.epa.gov/ncea/pprtv/recordisplay.cfm?deid=349935

U.S. EPA. Provisional Peer-Reviewed Toxicity Values for P-Phthalic Acid (Terephthalic Acid). U.S.
Environmental Protection Agency, Washington, DC, EPA/690/R-20/007F, 2020.
https://cfpub.epa.gov/ncea/pprtv/recordisplay.cfm?deid=349933

U.S. EPA. Provisional Peer-Reviewed Toxicity Values for Trans-1,2-Dichloroethylene. U.S. Environmental
Protection Agency, Washington, DC, EPA/690/R-20/006F, 2020.
https://cfpub.epa.gov/ncea/pprtv/recordisplay.cfm?deid=349934

U.S. EPA. Provisional Peer-Reviewed Toxicity Values for Vinyl Bromide. U.S. Environmental Protection
Agency, Washington, DC, EPA/690/R-20/009F, 2020.
https://cfpub.epa.gov/ncea/pprtv/recordisplay.cfm?deid=349936

Models, databases, and software

Health and Environmental Research Online (HERO) is part of the open government directive to conduct

business with transparency, participation, and collaboration. The HERO database contains millions of
records of scientific articles with hundreds of thousands of full text articles.

The Health Assessment Workplace Collaborative (HAWC) has been developed as an essential systematic
review tool to assist with assessment development and increase transparency and access to
information. HAWC is a tool designed to capture key data and analyses performed in conducting human-
health assessment of chemicals and other environmental exposures in-order to establish hazard
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identification and potentially derive quantitative levels of concern. It allows categorization, data
extraction, and visualization of references and experimental metadata used in the assessments.

ExpoKids Version 1.0 is an R-based visualization tool that graphically illustrates estimates of relative
exposure and aggregate exposure sources within and across lifestages. This tool works with EPA’s
Exposure Factors Interactive Resource for Scenarios Tool (ExpoFIRST) to estimate average daily dose
(ADD) and lifetime average daily dose (LADD) by lifestage. ExpoFIRST is a standalone tool that utilizes the
EPA's Exposure Factors Handbook (EFH) to provide deterministic potential dose estimates for user-
defined exposure scenarios.

i Dai M, Euling SY, Phillips L, Rice GE. (2020). ExpoKids: An R-based tool for characterizing
aggregate chemical exposure during childhood. Journal of Exposure Science &
Environmental Epidemiology. https://doi.org/10.1038/s41370-020-00265-6

Benchmark Dose Software (BMDS) is the primary dose-response tool for use in human health risk
assessments within the EPA and globally. Two advancements of BMDS have been released since fiscal
year 2019 to enhance the capabilities and use of the application.

i U.S. EPA. Benchmark Dose Software (BMDS) Version 3.1. U.S. Environmental Protection
Agency, Washington, DC, 2019.

ii. U.S. EPA. Benchmark Dose Software (BMDS) Version 3.2 User Guide. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-20/216, 2020.
https://www.epa.gov/bmds/benchmark-dose-software-bmds-32-user-guide-readme

The All Ages Lead Model (AALM) predicts lead concentration in body tissues and organs of hypothetical
individuals, based on a simulated lifetime of lead exposure. The purpose of the model is to provide risk
assessors and researchers with a tool for rapidly evaluating the impact of possible sources of lead in a
specific human setting where there is a concern for potential or real human exposure to lead.

i U.S. EPA. All-Ages Lead Model (AALM), Version 2.0 (External Review Draft, 2019). U.S.
Environmental Protection Agency, Washington, DC, 2019.
https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=343670

Publications
Radke-Farabaugh, E. et al. (2018) Phthalate exposure and male reproductive outcomes: A systematic

review of the human epidemiological evidence. Environment International, 121(1): 764-793.
https://doi.org/10.1016/j.envint.2018.07.029.

Rappazzo, K. et al. (2018). Maternal residential exposure to specific agricultural pesticide active
ingredients and birth defects in a 2003-2005 North Carolina birth cohort. Birth Defects Research Part A:
Clinical and Molecular Teratology, 1-12. https://doi.org/10.1002/bdr2.1448

Reyes, J., and P. Price. (2018). Temporal Trends in Exposures to Six Phthalates from Biomonitoring Data:
Implications for Cumulative Risk. Environmental Science & Technology, 52(21): 12475-12483.
https://doi.org/10.1021/acs.est.8b03338
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Alman, B. et al. (2019). Associations between PM2.5 and risk of preterm birth among liveborn infants.
ANNALS OF EPIDEMIOLOGY, 39: 46-53.e2. https://doi.org/10.1016/j.annepidem.2019.09.008

Arzuaga, X. et al. (2019). Proposed key characteristics of male reproductive toxicants as a framework for
organizing and evaluating mechanistic evidence in human health hazard assessments. Reproductive
Toxicology, 127(6): 065001. https://doi.org/10.1289/EHP5045

Arzuaga, X. et al. (2019). Use of the Adverse Outcome Pathway (AOP) framework to evaluate species
concordance and human relevance of Dibutyl Phthalate (DBP)-induced male reproductive toxicity.
Reproductive Toxicology, 96: 445-458. https://doi.org/10.1016/j.reprotox.2019.06.009

Choi, G. et al. (2019). Maternal exposure to outdoor air pollution and congenital limb deficiencies in the
National Birth Defects Prevention Study. Environmental Research, 179(Part A): 1-8.
https://doi.org/10.1016/j.envres.2019.108716

Diamond, G.L., et al. (2019) Estimates of urinary blood lead clearance and its relationship to glomerular
filtration rate based on a large population survey, Journal of Toxicology and Environmental Health, Part
A, 82:5,379-382, https://doi.org/10.1080/15287394.2019.1603280

Hines, D., R. Conolly, and A. Jarabek. (2019). A quantitative source-to-outcome case study to
demonstrate the integration of human health and ecological endpoints using the Aggregate Exposure
Pathway and Adverse Outcome Pathway frameworks. Environmental Science and Technology, 53(8):
11002-11012. https://doi.org/10.1021/acs.est.9b04639

Kaufman, J. et al. (2019). Ambient Ozone and Fine Particulate Matter Exposures And Autism Spectrum
Disorder in Metropolitan Cincinnati, Ohio. Environmental Research, 171: 218-227.
https://doi.org/10.1016/j.envres.2019.01.013

Kirrane, E. et al. (2019). A Systematic Review of Cardiovascular Responses Associated with Ambient
Black Carbon and Fine Particulate Matter. Environment International, 127: 305-316.
https://doi.org/10.1016/j.envint.2019.02.027

Lizarraga, L., J. Dean, J. Kaiser, S. Wesselkamper, J. Lambert, and J. Zhao. (2019). A Case Study on the
Application of An Expert-driven Read-Across Approach in Support of Quantitative Risk Assessment of
p,p’-Dichlorodiphenyldichloroethane. Regulatory Toxicology and Pharmacology, 103: 301-313.
https://doi.org/10.1016/j.yrtph.2019.02.010

Mezencev, R. & Subramaniam, R. (2019). The use of evidence from high-throughput screening and
transcriptomic data in human health risk assessments. Toxicology and Applied Pharmacology, 380, 1-18.
https://doi.org/10.1016/j.taap.2019.114706

Morgan, R. et al. (2019). A Risk of Bias instrument for Non-randomized Studies of Exposures: a users’
guide to its application in the context of GRADE. Environment International, 122: 168-184.
https://doi.org/10.1016/j.envint.2018.11.004

Morgan, R. et al. (2019). GRADE Guidelines for Environmental and Occupational Health: A new series of
articles in Environment International. Environment International, 128: 11-12.
https://doi.org/10.1016/j.envint.2019.04.016
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Phillips, JR. et al. (2019) BMDExpress 2: Enhanced transcriptomic dose-response analysis workflow.
BIOINFORMATICS, 35(10): 1780-1782. https://doi.org/10.1093/bioinformatics/bty878

Radke-Farabaugh, E. et al. (2019). Development of outcome-specific criteria for study evaluation in
systematic reviews of epidemiology studies, Environment International, 130: 104884,
https://doi.org/10.1016/j.envint.2019.05.078

Radke-Farabaugh, E. et al. (2019). Phthalate exposure and metabolic effects: a systematic review of the
human epidemiological evidence. Environment International, 132: 104768.
https://doi.org/10.1016/j.envint.2019.04.040

Radke-Farabaugh, E. et al. (2019) Phthalate exposure and female reproductive and developmental
outcomes: a systematic review of the human epidemiological evidence, Environment International, 130:
104580. https://doi.org/10.1016/j.envint.2019.02.003.

Stewart, M. et al. (2019). A Comparison of Hourly with Annual Air Pollutant Emissions: Implications for
Estimating Acute Exposure and Public Health Risk. JOURNAL OF THE AIR & WASTE MANAGEMENT
ASSOCIATION, 69(7): 848-856. https://doi.org/10.1080/10962247.2019.1593261

Stingone, J. et al. (2019). Associations between fine particulate matter, extreme heat events and
congenital heart defects. Environmental Epidemiology, 3(6): e071.
https://doi.org/10.1097/EE9.0000000000000071

U.S. EPA. Summary Report. Separating Anthropogenic Metals Contamination from Background: A Critical
Review of Geochemical Evaluations and Proposal of Alternative Methodology (2019, Final Report). U.S.
Environmental Protection Agency, Ecological Risk Assessment Support Center, Cincinnati, OH,
EPA/600/R-19/196, 2019. https://cfpub.epa.gov/ncea/erasc/recordisplay.cfm?deid=347774

U.S. EPA. Superfund Health Risk Technical Support Center FY18 Annual Report. U.S. Environmental
Protection Agency, Washington, DC, EPA/600/R-19/161, 2019.
https://cfpub.epa.gov/ncea/pprtv/recordisplay.cfm?deid=347048

Warren, J., W. Kong, T. Luben, and H. Chang. (2019). Critical Window Variable Selection: Estimating the
Impact of Air Pollution on Very Preterm Birth. Biostatistics, 1-30.
https://doi.org/10.1093/biostatistics/kxz006

Wells, B. et al. (2019). Uncertainty Associated with Ambient Ozone Metrics in Epidemiologic Studies and
Risk Assessments. Air Quality, Atmosphere & Health, 1-11.
https://doi.org/10.1007/s11869-019-00679-8

Whalan, J., et al. (2019) The Evaluation of Inhalation Studies for Exposure Quality: A Case Study with
Formaldehyde. TOXICOLOGY LETTERS, 312:167-172. https://doi.org/10.1016/j.toxlet.2019.05.011

Yost, E. (2019) Hazards of diisobutyl phthalate (DIBP) exposure: A systematic review of animal toxicology
studies. Environment International, 125: 579-594. https://doi.org/10.1016/j.envint.2018.09.038.

Allen, B. et al. (2020). Bayesian Hierarchical Meta-Regression of Epidemiological Studies: Dose-Response
Modeling and Target Population Predictions. Environment International, 145: 106111.
https://doi.org/10.1016/j.envint.2020.106111
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