U.S. Environmental Protection Agency Board of Scientific Counselors
Database Calibrated Assessment Product (DCAP) Panel Meeting
Meeting Summary
January 16-17, 2025

Dates and Times: January 16, 9:35 a.m. to 6:00 p.m. Eastern time, January 17, 9:10 a.m. to
12:30 p.m. Eastern time

Location: In-person and virtual
Executive Summary

On January 16-17, 2025, the Environmental Protection Agency’s (EPA) Board of Scientific
Counselors (BOSC) Databased Calibrated Assessment Product (DCAP) panel convened in a
hybrid meeting at the EPA’s Research Triangle Park campus and virtually via Zoom. The goal of
the 2-day meeting was to discuss the methodological approach being used to generate the DCAP.
The hybrid meeting format allowed for presentations, open dialogue, program feedback, panel
deliberations and questions, and the EPA responses to questions.

Day 1 consisted of opening remarks and introductions, detailed presentations about the current
DCAP methods, and breakout groups during which the BOSC members discussed the charge
questions in small working groups and drafted their recommendations in response to the EPA’s
charge questions about the DCAP. On day two, the working groups continued discussion and
reported their draft recommendations to the full committee.

Mr. Tom Tracy, Designated Federal Officer (DFO), Office of Science, Advisor, Policy, and
Engagement (OSAPE), welcomed the DCAP panel members. He introduced Dr. Maureen
Gwinn, Acting Assistant Administrator for Research and Development. Dr. Gwinn thanked
everyone for convening to help the EPA and the Office of Research and Development (ORD) in
strengthening the DCAP, which will play an important role in characterizing risk for data-poor
chemicals in a higher-throughput manner. She appreciated the BOSC members and the EPA staff
efforts in providing advice and recommendations in the DCAP Panel reports.

Thursday, January 16, 2025

Introduction to the Panel
Tom Tracy, BOSC DFO, U.S. EPA

Mr. Tom Tracy introduced the BOSC members, who provided brief details about their
background.

Welcome and Opening Remarks
Maureen Gwinn, Acting Assistant Administrator for Research and Development, U.S. EPA

Dr. Gwinn provided her opening remarks and emphasized that the ORD plays an important role
in characterizing human health and conducting assessments to inform chemical-related decisions.
The ORD has been working on addressing gaps when creating these assessments, in particular,
data-poor chemicals. The DCAP is a methods-based approach using a scalable and transparent
process, and has been applied to several example chemicals. Dr. Gwinn thanked the EPA DCAP
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project team, which includes 24 ORD researchers and five collaborators from Risk Sciences
International (RSI), for helping to evaluate chemicals for their health effects.

Introduction of DCAP Team, and Charge to the Panel
Rusty Thomas, Director of EPA's Center for Computational Toxicology and Exposure, U.S. EPA

Dr. Rusty Thomas expressed appreciation to the BOSC members for reviewing the EPA’s DCAP
report, Scientific Support and Standard Methods for Development and Implementation of the
EPA Database Calibrated Assessment Product (DCAP), in advance of the meeting. The Agency
is working on addressing Agency needs and expanding the human health assessment portfolio.
Existing approaches, including the Integrated Science Assessments, Integrated Risk Information
System (IRIS), Provisional Peer-Reviewed Toxicity Values (PPRTVs), and human health
toxicity assessments are expert-based with limited scalability. On the other hand, a newer
approach, the EPA Transcriptomic Assessment Product (ETAP), is methods-based and has
higher scalability, addressing more chemicals in a shorter amount of time.

The ORD evaluated whether there are additional products that could be developed within the
methods-based higher scalability domain. Dr. Thomas highlighted the BOSC panel’s role in
providing a scientific peer review on the new ORD-proposed DCAP product. Dr. Thomas
explained the charge question response process and listed the charge questions. He then
introduced the speakers and reviewed the agenda for the first day of the meeting.

Introduction/Background
Alison Harrill, Associate Director for Toxicology, U.S. EPA

Dr. Alison Harrill provided an introduction of the DCAP. The chemical exposure landscape in
the U.S. includes over 53,000 chemicals with known or suspected human exposure. Very few
chemicals have formal human health assessments, leaving substantial room for innovation. When
considering the dimensions of available data and time required for the assessment, the DCAP
falls in between the data-rich, expert-driven methods that take substantial time, and the data-poor
chemicals evaluated using ETAP with its high-throughput approach. The proposed DCAP is
intended to be highly scalable for chemicals with available data without requiring expert input.

The DCAP builds on the published framework developed by Aurisano et al., 2023, who
proposed a method for estimating and calibrating dose-response summary values. This
framework leveraged the World Health Organization (WHO) framework for quantifying specific
uncertainties in hazard characterization. Leveraging both frameworks allows for a transparent
and robust approach to toxicity value determination.

The DCAP uses the Toxicity Value Database (ToxValDB) to inform development of toxicity
values for chemicals that lack human health assessments. The process includes record quality
control (QC) and processing, candidate dose response summary value (DRSV) conversion,
calibration, uncertainty characterization, calibrated point of departure (cPOD) and chronic
toxicity value (CTV) derivation, and generation of a DCAP assessment. Dr. Harrill emphasized
that Drs. Risa Sayre, Taylor Wall, Chelsea Weitekamp, Greg Paoli and others have been
instrumental in this work.


https://pubmed.ncbi.nlm.nih.gov/36989077/

Toxicity Values Database Overview
Risa Sayre, Toxicologist, U.S. EPA

Dr. Risa Sayre provided an overview of the ToxValDB. The database makes toxicity data
accessible from over 40 publicly available sources. The quantitative data includes reference
values (e.g., reference dose (RfD), maximum residue limits) for human health assessments and
contains dose-effect linkage values from in vivo studies (e.g., no observed adverse effect level
(NOAEL), lowest observed adverse effect level (LOAEL)) that collectively are known as DRSV.
At a minimum, records contain the value, dose, and subject (chemical), along with the
toxicological effects. ToxValDB records also include study design characteristics as well as
website links to the source of the extracted data. ToxValDB data are downloadable.

The current version of ToxValDB includes data from the EPA, other U.S. federal agencies,
states, international agencies and other sources, with any duplicate values removed. The current
version (9.6.0), which was released in December 2024, was used for the DCAP. Dr. Sayre
described the process and workflow for creating and updating ToxValDB, which involves the
data from relevant sources being extracted, a series of level 0 QC (verifying data fields were
imported appropriately), level 1 QC (full QC check that the data is correct), and then data
profiling QC steps (identifying unexpected and potentially erroneous or duplicate values),
followed by data mapping and chemical assignment (to harmonize notations and assign
chemicals to their Distributed Structure-Searchable Toxicity Database Substance Identifier),
before the record is then added to the main ToxVal database.

Record Processing and Selection of Dose Response Summary Values
Chelsea Weitekamp, Biologist and Assistant Center Director for CCTE, U.S. EPA

ToxValDB contains data from diverse types of toxicity studies, but not all are relevant to the
DCAP. Records from ToxValDB contain data associated with the chemical, study, exposure,
effect, and source, which all together are referred to as a study group. Study groups are intended
to link common records within a particular experimental study and to help differentiate
toxicological responses among different sexes, life stages, and generations.

The first filtering step is for the information source. There are both non-EPA and EPA sources
included within ToxValDB. Next, studies are filtered based on the inclusion criteria, which
comprised of an in vivo repeat dose toxicity study design, in specific species (human, mice, rat,
rabbit, dog), a study duration of 14 days or more, an oral route of exposure, and were within the
relevant chemical domain of interest of having no prior human health assessment. Drugs,
pesticides, and food additives not in the Toxic Substance Control Act inventory were removed.
Duplicated records were removed as the final step.

Data extraction for the DCAP included a team of EPA toxicologists who standardized the data
fields (dose qualifies, toxicological effect, etc.) for each study group to generate a consolidated
study group record. Next, a hierarchy was used to select a single DRSV per study group, based
on common human health assessment practices. For example, if multiple NOAELs were
reported, then the highest one was selected. If multiple LOAELSs were reported, then the lowest
one was selected. Chemical groups were standardized, including grouping the salt forms of a
chemical with the parent chemical. The study type field was standardized to inform selection of
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conversion factors. Study type was categorized as either a “repeat dose” or a “reproductive
developmental” study type. Additionally, the DCAP-specific QC steps included contractor-
coordinated review and 100% manual QC to ensure data reliability. The DCAP calibration
chemical set was 193 chemicals.

DCAP Process Step 1
Greg Paoli, Principal Risk Scientist, Risk Sciences International

The DCAP process involves six steps that begin with the consolidated study group records. Dr.
Greg Paoli covered the first step.

Step 1 is the derivation of the estimated benchmark dose, human equivalent dose (eBMDueD)
values from the DRSVs. The DRSVs come from a variety of durations, animal species, and
effect outcomes, resulting in a need to create a comparable chronic human-equivalent dose
estimate. The conversion factors (CF) come from the WHO/International Programme on
Chemical Safety (IPCS) 2018 recommendations. These CFs are uncertain themselves. The
quantitative variability around the CF estimates is applied in step 5. The EPA uncertainty factors
(UF) differ from the WHO values because the EPA UFs incorporate both conversion of the value
and adjustments to address uncertainty.

There are five different CFs. CF1 is for exposure duration, CF2 is for allometric scaling, CF3 is
for the effect level, CF4 is for the effect type, and CFS5 is for the toxicokinetic toxicodynamic
(TKTD) modeling. For example, CF1 = 1 for chronic studies and CF1 = 5 for converting short-
term studies to chronic. Note that CF5 = 1 because uncertainty around species TKTD conversion
is accounted for in Step 5. Also, CF5 for TKTD is only applied for differences that are not
already accounted for in the adjustment using CF2 for allometric scaling.

The conceptual mathematical model is consistent with the DCAP White Paper Table 8-3.

Questions from Panel
Tom Tracy, BOSC DFO, U.S. EPA

The discussion focused on the methodologies and processes used in developing a scientific
database, with a particular emphasis on data QC, methodology, and the inclusion of international
sources. The relevance of non-cancer data was also discussed, with a clarification that the WHO
conversion factors were primarily developed for non-cancer studies, although their application to
cancer studies is still being verified.

Dr. Gladys Liehr pointed out that it can be confusing that inhalation studies were part of the
ToxValDB, but that only oral exposures were relevant for the DCAP. She suggested that a
separate document for ToxValDB be created, which Dr. Harrill agreed with and confirmed that
work is already underway to address this concern.

QC procedures for checking that the data had been extracted properly were detailed, but Dr.
Ellen Mantus inquired whether the quality of the original data was checked, such as the
European Chemicals Agency. Dr. Thomas and Dr. Sayre replied that the Agency does not have
access to all of the reports, and that conducing QC reviews of all of them would not be scalable
for the methods-based approach the Agency is trying to accomplish with the DCAP. This is also



why the QC process involved 100% checking of records, but focused on the translation of data
from sources, not an evaluation of the underlying studies, which requires expert-input.

Dr. Daniel Stram discussed how the DCAP methods compare to meta-analysis. Several people
from the Agency explained that the studies contributed equally to the log-normal values, and the
process did not prefer any single study and therefore did not require expert-informed judgements
for a hierarchical meta-analysis approach. Dr. Harrill added that the DCAP results can be a
helpful starting point for an expert-driven meta-analysis. Dr. Harvey Clewell recommended
implementing the DCAP methods with several well-characterized chemicals to compare the
findings, which Dr. Harrill confirmed has been done.

Lastly, Dr. Dong Wang asked whether all future chemicals would go through this full QC and
standardization process, which Dr. Thomas confirmed to be the case.

DCAP Process Steps 2-4
Greg Paoli, Principal Risk Scientist, Risk Sciences International

Dr. Paoli provided an overview of the DCAP workflow, focusing on Steps 2 through 4, which
involve parameter estimation, calibration, and comparison to authoritative sources.

In Step 2, the goal is to estimate the parameters of the distribution for the eBMD values for each
chemical, which are assumed to follow a lognormal distribution. This assumption of log-normal
distribution is consistent with previous studies and is supported by visual inspections of the Q-Q
plots, where a perfect fit shows a straight line.

Step 3 uses authoritative chemicals to derive the optimal single percentile that maximized
concordance with expert-selected points of departure (PODs). There were 193 chemicals that had
at least 5 DRSVs with a corresponding authoritative POD, where the calibration process helped
ensure that the eBMDugp values derived in Step 2 could be compared against these authoritative
values. A key aspect of the calibration process was using the 18™ percentile of the Q-Q plot, as it
minimized the root mean squared difference when compared against authoritative values. The Q-
Q plot showed that most chemicals (over 70%) fell within half a log of the authoritative PODs,
with 92% of the chemicals falling within a 1 log difference.

Step 4 applied the 18 percentile for each chemical’s log-normal distribution (pealib) to estimate
the calibrated eBMDugp value for each DCAP-eligible chemical.

These three optimization steps are necessary for ensuring that the values generated by the DCAP
methodology are in concordance with expert-derived PODs, while minimizing uncertainty and
providing a stable, repeatable workflow. The overall calibration process ensures that the DCAP
can be applied broadly, without expert input, to individual chemicals with available data.

Questions from Panel
Tom Tracy, U.S. EPA, BOSC DFO

Discussion centered around the factors contributing to the variability between the DCAP results
and the authoritative sources. Dr. Paoli and Dr. Thomas discussed that the observed variability is
likely due to a mixture of the selection of the 18" percentile of the Q-Q distribution plot and the
variability of the results within the authoritative data, since the PODs from those studies tend to



vary within 2-log when repeated. Dr. Teeguarden agreed with Dr. Harrill and Dr. Paoli that the
adjustment was aimed at calibrating the 18™ percentile, as to align with expert judgment when a
non-expert-based approach is the goal.

Dr. Teeguarden asked whether the data had been binned by mechanism of action . Dr. Thomas
clarified that this had not been done, since the variability between studies was low enough to
make such categorization unnecessary.

Dr. Sean Hays and Dr. Thomas clarified that Step 3 was a stand-alone analysis that would not be
repeated for all chemicals moving forward. Dr. Clewell inquired whether the DCAP workflow
could be applied to inhalation chemicals. Dr. Thomas responded that a parallel approach could
be created based on this work.

Dr. Julia Rager proposed testing the stability of the 18" percentile by subsampling, to which Dr.
Paoli responded that this test is part of Step 5.

Dr. Wang raised a concern about separating authoritative studies from the analysis, and Dr. Paoli
responded that excluding them could penalize the analysis, as expert judgment would naturally
include those studies in their assessments. Dr. Thomas further confirmed that the Agency has
performed that study and found that the uncertainty was higher, but that the optimal distribution
percentile was virtually the same, showing stability in that result.

DCAP Process Step 5-6
Greg Paoli, Principal Risk Scientist, Risk Sciences International

Dr. Paoli discussed the process of determining the cPOD. Step 5 involves calculating a cPOD by
adjusting the pcaineBMDuep by the geometric standard deviation (GSD), which accounts for
uncertainties in the calibration process, the variability of eBMDuep values, and other factors such
as uncertainty in CFs.

Step 6 calculates the CTV estimate by applying several final UFs, such as UFy for susceptible
populations and UFp for data gaps, resulting in an equation for the CTV equal to cPOD / 100.

A simulation of 89 chemicals showed that the majority of the CTV values were slightly more
conservative than the authoritative RfD values. Specifically, 87% of the values were lower than
the RfD, and none were more than one logio higher. The report also discussed the application of
a UFp of 10 due to uncertainties in study quality and data gaps. An alternate UFp was tested,
which resulted in a lower median Effective Composite Uncertainty Adjustment and a shift in the
CTV distribution closer to the RfD values. Dr. Paoli concluded with a detailed breakdown of the
chlorendic acid calculations.

Questions from Panel
Tom Tracy, U.S. EPA, BOSC DFO

Dr. Clewell and Dr. Rager thanked the speakers for their work. Dr. Rager suggested reinforcing
the derivations even further and making them more translatable by using random noise data.

Dr. Hays questioned if the 18™ percentile was conservative enough. In response, Dr. Paoli, Dr.
Thomas, and Dr. Harrill reassured him that the method was designed to be conservative without
being overly conservative, and Dr. Hays and Dr. Clewell both agreed.
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Dr. Veronica Berrocal and Dr. Stram suggested that modifying the approach to derive composite
uncertainty may be warranted. Dr. Paoli responded that alternative ways of deriving composite
uncertainty had been discussed by the development team, and they welcome suggestions on this
front.

Dr. Wang proposed using machine learning to optimize the process, though Dr. Thomas
highlighted the trade-off between accuracy and explainability.

Dr. Rager asked about maximum allowable uncertainty, and Dr. Thomas clarified that there was
none for composite uncertainty, though cutoffs for the GSD were in place. Dr. Paoli elaborated
that chemicals with fewer than five studies were excluded due to high uncertainty, but they were
open to suggestions for adjusting this threshold.

DCAP Examples and Implementation
Alison Harrill, Associate Director for Toxicology, U.S. EPA

Dr. Harrill introduced a series of DCAP examples, noting that these would involve previously
discussed statistics being applied to a range of chemicals with different study group sizes. These
examples include chemicals with known structures and substances of unknown or variable
composition, complex reaction products or biological materials.

The DCAP reports are generated using R scripts and a standard reporting template, which
includes both standardized and chemical-specific text covering aspects like background,
conditions of use, and the quality assurance process. Dr. Harrill noted that the DCAP report
includes detailed sections on chemical identity, physical properties, study characteristics
(primarily from the EPA ToxRefDB), and the DRSV distribution. She then expressed interest in
feedback from the BOSC panel on the use of the Q-Q plot distribution 18" percentile for
computing the calibrated e BMDHugp.

Dr. Harrill outlined the implementation plan, which focuses on chemicals with at least five
consolidated study groups and excludes certain substances like pesticides and food additives.
The DCAP will undergo both external and internal reviews and will be updated as more data
becomes available.

Dr. Mantus asked whether all of the old assessments would need to be re-run if the 18
percentile value was updated. Dr. Harrill responded that the DCAP analysis would need to be re-
run if new information suggested a more optimal Q-Q plot distribution percentile value to use for
the calculations.

Wrap Up
Rusty Thomas, Director of EPA's Center for Computational Toxicology and Exposure, U.S. EPA

Dr. Thomas wrapped up the session by reviewing the BOSC panel’s charge to provide scientific
peer review for the proposed new ORD human health assessment product designed to assess
chemicals with available data without expert input. The committee's responsibilities were
outlined across five charge questions.

Dr. Thomas acknowledged the efforts of the project and curation teams, reviewers, and Mr.
Tracy and ICF for their support in organizing the meeting. He noted that approximately 1,100



chemicals meet the requirements for the DCAP, nearly triple the number of chemicals previously
assessed. Dr. Thomas also reminded the BOSC members that, while the cPOD is not directly tied
to a specific hazard, this approach allows for scalability without expert review being required.

Questions from Panel
Tom Tracy, U.S. EPA, BOSC DFO

During the Q&A session, several key points emerged regarding the DCAP methodology and its
potential applications. Dr. Liehr raised concerns about the cPOD not being associated with a
specific health effect. Dr. Thomas explained that the cPOD is a general exposure threshold and
the EPA is transparent in its reports about the health effects associated with the chemicals in the
study. He also mentioned that links to the original source documents are provided for those
interested in further details.

The conversation shifted to who the customers of the DCAP reports might be. Dr. Thomas
explained that the EPA’s Office of Water is particularly interested, and feedback from various
states and stakeholders shows a demand for toxicity values. There was discussion about the
possibility of making the code available on GitHub, allowing external users to modify or add to
it, though Dr. Clewell noted that updates would be required for any modifications.

The number of studies needed for a chemical to be included in the process was debated. Dr.
Harrill noted that fewer than five studies might allow more chemicals through the workflow,
while Dr. Thomas emphasized that the current cutoff is based on statistical considerations. The
caveats of the process were highlighted by Dr. Mantus, who asked whether there would be
specific recommendations on the EPA website about which use-cases are and are not appropriate
for these results. Dr. Thomas reassured that limitations are outlined transparently in the reports,
with no intention of prescribing exactly how the values should be used, leaving it to the users to
determine their application.

There were also questions about whether the DCAP could replace more traditional, expert-driven
risk assessments. Dr. Thomas clarified that while the DCAP offers a quicker, more scalable
alternative, it is not meant to replace more comprehensive, expert-driven approaches for high-
value chemicals. Dr. Samantha Jones added that the ORD is continuously evaluating how expert-
driven processes can evolve to better balance speed and rigor in decision making.

In terms of screening levels, Dr. Thomas clarified that the DCAP is not intended to be used as a
screening level, but rather to inform decisions where the margin of exposure is sufficiently large.

Break up into Charge Question Groups 1-4 and Initial Discussions
Tom Tracy, U.S. EPA, BOSC DFO

Mr. Tracy noted that the BOSC working groups would gather and begin discussing how to
respond to their charge question.

Adjournment

The meeting adjourned at 6 p.m., Eastern Time.



Friday, January 17, 2025
Welcome Back — Day 2
Annette Guiseppi-Elie, CSS National Program Director, U.S. EPA

The subcommittee reconvened at 9:10 a.m., Eastern Time

Dr. Annette Guiseppi-Elie welcomed everyone to the second day of the DCAP meeting. She
described that the ORD has a portfolio of human health assessment products and is expanding
that portfolio with the ETAP and DCAP, which are more scalable approaches. While the ORD
will continue to employ expert-based methods, the DCAP is an important new addition for
helping the Agency’s partners. Dr. Guiseppi-Elie thanked everyone for providing
recommendations about generating sound risk assessment values.

Public Comment Period
Tom Tracy, U.S. EPA, BOSC DFO

Mr. Tracy confirmed there were no public comments.

Remaining Questions from Panel
Tom Tracy, U.S. EPA, BOSC DFO

The session began with BOSC members expressing positive feedback on the presentations. Dr.
Veronica Berrocal inquired about the 18" percentile used for calibration, and Dr. Rusty Thomas
noted that it could shift slightly based on new data, but it will likely remain around the 18"
percentile. For Charge Question 5, Dr. Julia Rager suggested providing outputs in a more
accessible format than PDF, such as Excel. Dr. Sean Hays then questioned the brevity of the
report’s analysis on the alternative UFp of 3 instead of 10 and asked for more details about the
two options. Dr. Thomas explained that a UFp of half log10 (3) was explored because the UFp of
10 was a default factor since those studies have not been evaluated by the Agency. He added that
the Agency is interested in the BOSC members’ feedback on which UFp to use. Dr. Hays also
asked whether future evaluations might reconsider including a study quality evaluation step, and
Dr. Thomas noted that could be added but it would then be a different product, falling under the
purview of comprehensive assessments, such as IRIS and PPRTV.

Break up into Charge Question groups 1-4
Tom Tracy, U.S. EPA, BOSC DFO

The BOSC members split into small working groups to privately work on their charge question
responses and reconvened after approximately 1 hour for a debrief.

Report Out and Charge Question Discussions
Tom Tracy, U.S. EPA, BOSC DFO

Mr. Tracy asked a representative from each charge question working group to summarize their
concerns and suggested improvements to the report. For the response to Charge Question 1, the
BOSC members discussed making ToxValDB clearer and exploring data outliers for quality
assurance. In the response to Charge Question 2, the BOSC members focused on ensuring clarity
around log-normal distribution assumptions and considering expanding the work to include
alternative models, such as inhalation exposures. The response to Charge Question 3 involved
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refining uncertainty factors and justifying calibration decisions, with discussions about the need
for individual peer reviews for each report. Regarding the response to Charge Question 4, the
BOSC members debated whether each individual report needs to undergo peer review, ultimately
agreeing that robust transparency and periodic checks would suffice. In response to Charge
Question 5, the BOSC members recommended improving the structure of the report, including
moving certain sections to the appendix, adding downloadable tables, and providing context on
study data. The BOSC members emphasized the importance of transparency and thorough
review but agreed that individual peer review of each report was not necessary.

Wrap Up and Close Meeting
Rusty Thomas, Director of EPA's Center for Computational Toxicology and Exposure, U.S. EPA
Tom Tracy, BOSC DFO, U.S. EPA

The meeting adjourned without this wrap-up session.
Adjournment

The meeting adjourned at 12:30 p.m., Eastern Time.
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