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NOTICE

This document has been reviewed in accordance with U.S. Environmental Protection Agency
(EPA) policy and approved for publication. Mention of trade names or commercial products
does not constitute endorsement or recommendation for use.

This report was prepared by Eastern Research Group, Inc. (ERG), an EPA contractor (Contract
No. 68-C9-8148, Work Assignment No. 99-01) as a general record of discussion held during the
Workshop on Issues Associated with Dermal Exposure and Uptake (December 10-11, 1998). As
requested by EPA, this report captures the main points and highlights of the meeting. Itisnota
complete record of all details discussed, nor does it embellish, interpret, or enlarge upon matters
that were incomplete or unclear. Statements represent the individual views of each workshop
participant; none of the statements represent analyses by or positions of the Risk Assessment
Forum or the EPA.
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FOREWORD

In January 1992, the EPA Office of Health and Environmental Assessment (now the National
Center for Environmental Assessment) completed an interim report entitled Dermal Exposure
Assessment: Principles and Application. This report provided guidance for conducting dermal
exposure and risk assessments. The conclusions of this report were summarized at the January
1992 National Superfund Risk Assessors Conference. During this meeting, Regional risk ~ ~
assessors requested that a workgroup be formed to prepare an interim dermal risk assessment
guidance for the Superfund program. The purpose of this guidance would be to promote
consistency in the procedures used by the EPA Regions to assess risks from dermal exposure at
Superfund sites. In August 1992, a draft Superfund Dermal Guidance was circulated for review
and comment.

In 1995, a workgroup convened to address issues related to the August 1992 Superfund Dermal
Guidance and to redraft the document. The revised guidance was peer-reviewed in February
1998. Several issues related to dermal exposure and risk assessment were raised during the peer
review. The workgroup addressed some of these issues in a revised draft of the guidance. Other
issues raised during the peer review were broader in scope.

To address these broader issues, the EPA Risk Assessment Forum sponsored a workshop held on
December 10-11, 1998, in Bethesda, Maryland. At this workshop, 20 peer consultants discussed
issues in four categories:

Dermal exposure to contaminants in water.

‘Dermal exposure to contaminants in soil.

Adjustment of toxicity factors to reflect absorbed dose.

Risk characterization and uncertainty analysis for dermal assessments.

In addressing these issues, the consultants were asked to consider:

. What is known today that can be applied to addressing the issue or providing
- additional guidance on the topic?

] What short-term studies could be conducted to address the issue or provide
additional guidance?

®  What longer-term research may be needed to address the issue or provide
additional guidance?

This report summarizes the discussions at the workshop.

BiLL Woop




CHAIRPERSON’S SUMMARY

A workshop on Issues Associated with Dermal Exposure and Uptake was held to provide a -
forum for discussion of generic technical issues raised during the February 1998 peer review of
the Superfund Dermal Guidance (SDG). The peer consultants who participated in the workshop .
focused on four key areas of concern: estimating dermal absorption from water, estimating
dermal absorption from soil, the use of oral-dermal toxicity adjustment factors, and dermal risk
characterization/uncertainty. In each of these areas, the consultants attempted to identify and
categorize three kinds of issues: (a) those which should be addressed in the finalization of the
current SDG, (b) those which should be given immediate attention by the agency before any
future dermal guidance is prepared, and (c) those which should serve as the basis for an ongoing
research program to improve the accuracy and breadth of applicability of dermal risk assessment
methodologies. Overall, the peer consultants felt that the SDG document was generally well
written and provided a reasonable and justifiable basis for conducting dermal risk assessments,
given the current state of the art for the prediction of dermal absorption. '

Specifically with respect to dermal exposure from water, the consultants endorsed the use in the
SDG of the predictive equation for skin permeability (K,) of a chemical based on its octanol-
water partition coefficient (K,,,) and molecular weight (MW). However, the consultants felt that
the SDG should be revised to better document the derivation and implications of the 95%
confidence intervals and “effective predictive domain” (EPD) for the estimation of K. The
consultants strongly recommended that the agency give immediate attention to considering
alternative bases for regressions to estimate K, including the use of molar volume rather than
MW, as well as the use of molecular sub-structures, although it was recognized that these
alternatives could not be considered in the timeframe for publication of the current SDG
document. In addition, there was concern that the fact that the SDG gives preference to
predicted, rather than experimental, values for K, could serve to discourage the collection of
experimental data on K, for additional chemicals. Therefore, the agency should attempt to
encourage the collection of such data in the future by the development of standard protocols
defining acceptable experimental determinations of K, to replace the predicted values.

With regard to dermal exposure from soil, the use in the SDG of default soil absorption fractions
(Abs), which can be replaced with site-specific experimental data, was endorsed by the
consultants. There was general agreement that much more experimental data is needed to
improve this area of dermal risk assessment in the future. For this purpose, the agency should
develop standard protocols defining acceptable in vitro and in vivo methods for measuring
dermal absorption from soil. Factors that need to be considered include properties of the soil,
chemical composition/aging, and duration/nature of dermal contact. Additional data is also
needed on soil adherence and dermal transfer from surfaces (e.g., concrete).

It was the opinion of the consultants that the “toxicity factor” methodology for oral-to-dermal
extrapolation described in the SDG is acceptable, but that the discussion in the SDG should be
greatly expanded prior to publication to clarify the assumptions and limitations involved. In
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particular, while the method described in the SDG is acceptable as a default, the guideline should
give preference to more desirable methods for route-to-route extrapolation, as discussed in a
previous EPA workshop (Gerrity and Henry, 1990). The oral bioavailability associated with the
critical toxicity study, which serves as the basis for the toxicity factor in the SDG, should be
clearly distinguished from the human oral bioavailability used in oral exposure assessment.

The consultants felt that the discussion of risk characterization and yncertainty in the SDG was
generally adequate. It is recommended that some attempt be made to categorize the importance
of the various uncertainties listed in the document in at least a qualitative way (e.g., low,
medium, high). For the future, more quantitative sensitivity and uncertainty analysis should be
attempted.

The most consistent recommendation of the consultants was the need for the establishment of a
(funded) standing agency dermal working group. The functions of this working group would
include: (1) review of new experimental data on K,s or Abs to determine acceptability as a
replacement for the predicted/default values, (2) maintenance of a depository (preferably a
worldwide web site) for reviewed experimental values of K., Abs, etc., (3) development of
standard protocols, (4) fostering of exchange of information and standardization of dermal risk
assessment across agency programs as well as with other agencies, and (5) continuing evaluation
of progress in the science of dermal absorption and the potential for its incorporation in agency
guidelines.
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1. INTRODUCTION

1.1  Workshop Purpose

The Workshop on Issues Associated with Dermal Exposure and Uptake was held on December
10 and 11, 1998, in Bethesda, Maryland, to discuss issues associated with estimating dermal
exposure and uptake of environmental contaminants. The workshop discussions focused on
generic technical issues raised during the February 1998 peer review of the Risk Assessment
Guidance for Superfund, Supplemental Guidance, Dermal Risk Assessment (hereafter known as
the Superfund Dermal Guidance). These issues are detailed in the charge to the peer consuitants,
which is included as Appendix A of this report. Although the discussion topics detailed in the
charge were derived from the review of a proposed Superfund model, they are generically
applicable to the estimation of chemical uptake within many U.S. Environmental Protection
Agency (EPA) programs. Therefore, discussion of these issues at the workshop was intentionally

broader than the orlglnatmg context of the Superfund Dermal Guidance.
1.2  Workshop Participents

The peer consultants for the workshop consisted of 20 experts in dermal exposure and uptake
from industry, academla consulting, and state and Federal government agencies. Their expertise
covered a broad range of exposure and risk assessment topics including chemical pr1n01pals
dermal bloavallablhty, toxicity adjustments, and quantitative modeling. Over forty observers |
also attended the workshop, including six members of EPA’s Dermal Workgroup who had
authored the Superfund Dermal Guidance. The peer consultants and observers are listed in

Appendixes B and C, respectively.




1.3  Workshop Agenda

The workshop agenda is provided in Appendix D.. The workshop began with welcoming
remarks, presentations on EPA’s Risk Assessment Forum and current dermal guidance, and a
review of the charge to the peer consultants. This was followed with a series of four discussion.

sessions on issues associated with:

L] Dermal exposure to contaminants in water.

m Dermal exposure to contaminants in soil.

| Adjustment of toxicity factors to reflect absorbed dose.

= Risk characterization and uncertainty analysis for dermal assessments.

Each of these sessions began with a brief presentation, given by a member of the EPA Dermal
Workgroup, on background information relevant to that particular topic. The peer consultants
then divided into three breakout groups. (Breakout group chairs and membere are listed in
Section 2.4.) For about an hour, the breakout groups separately discussed the specific issue
questions listed in the charge (Appendix A). Then all consultants reconvened in a plenary
session, during which each breakout group chair presented the key points from his or her
breakout group discussion and the consultants then discussed the issue further as a group.

Finally, observers were given an opportunity to comment. On the last afternoon of the workshop,
after the four issue areas had been discussed, the peer consultants held a plenary dlscuss10n of

dermal exposure issues and ideas for future workgroup activities.
1.4  Workshop Summary
This report summarizes the workshop presentations and discussions:

| Section 2 of this report summarizes the opening presentations, which provided
background information and context for the workshop discussions.
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Sections 3 through 6 summarize the presentations and discussions in each of the
four issue areas. (The overheads used by the chairperson and EPA presenters are
provided in Appendix E. Overheads used by the breakout group chairs in
presenting the breakout group discussions can be found in Appendix F.)

Section'7 of this report summarizes the final plenary discussion on dermal °
exposure issues. (The gverheads developed during this discussion are included in
Appendix F.) Following the workshop, two of the consultants submltted post-
meeting comments.: These are included in Appendix G. :




2. SUMMARY OF OPENING REMARKS

2.1 Welcome

Jan Connery of Eastern Research Group, Inc. (ERG) opened the workshop by welcoming
participants and observers. She emphasized that the workshop was a peer consultation meeting
rather than a peer review meeting. While the Sﬁperfund Dermal Guidance would serve as a
resource for deliberations, it was not being peer-reviewed at the workshop. Ms. Connery stressed
to the peer consultants that the scope of their discussions in the four topic areas should extend

beyond Superfund to address issues generally applicable to estimating chemical uptake.
2.2  EPA Risk Assessment Forum’s Role

Steve Knott, Exposure Science Coordinator for EPA’s Risk Assessment Forum (RAF), provided
background on the RAF and its role in sponsoring this workshop. The RAF was established in
1984 in response to recommendations made by the National Research Council for improving risk
assessment practices in the Federal government. The mission of the Forum is to promote
agreement within the Agency on difficult risk assessment issues and to make sure that this
agreement is incorporated into Agency guidance. To do that, EPA assembles senior scientists
from the EPA program offices to participate in a formal process to study and report on issues
from an Agency-wide scientific perspective. Currently, 34 EPA senior scientists representing the

following offices are involved in the Risk Assessment Forum:
m Office of Prevention, Pesticides and Toxic Substances
L] Office of Solid Waste and Emergency Response

L] Office of Air Quality Planning and Standards

= Office of Water

u Office of Research and Development




n Regions 1, 2,5, 6,7, and 10

Mr. Knott explained that the projects these scientists take on are selected based on two criteria:

u They should involve controversial or cutting-edge issues.

| They should impact the risk assessment practices of the Agency as a whole,
affecting a multitude of Agency programs.

Mr. Knott then discussed the RAF’s involvement with dermal uptake issues. In February 1998,
the Superfund Dermal Guidance was externally peer-reviewed. Two members of the Dermal
Workgroup, which considered the recommendations and comments of those peer reviewers, were
also RAF fhembers——Kim Hoang and David Bennett. They recognized immediately that some of
the issues raised could be of concern in other dermal exposure initiatives within the Agency, so
they referred these issues to the RAF ; this led to today’s Workshop. Specific issues and fopics of

interest to the Agency that can be addressed in the workshop include:

u Aggregate exposure to pesticides
u Risks to children
= Dermal uptake of contaminants in drinking water

u Research planning

2.3 Background on the Current Dermal Guidance

Mark Johnson from EPA Region 5 and Mark Maddaloni from EPA Region 2 provided
background information and context concerning EPA’s current dermal guidance. Mr. Johnson
outlined some crucial dermal issues that EPA thinks will help define and refine Agency guidance
documents. By refining its guidance documents, EPA hopes to aid risk assessors in performing

dermal pathway exposure assessments. Discussions during the workshop, and the resulting




guidance, will hopefully be extremely valuable to EPA—not only to the Superfund risk -

assessment process, but also to a diverse group of other Agency programs.

Mr. Johnson focused his overview on two topics: (1) the evolution of the Superfund Dermal
Guidance; and (2) how EPA plans to use this workshop’s deliberations, and the information

gained from them, to refine its dermal exposure assessment methodology.

Beginning with the evolution of the Superfund Dermal Guidance, Mr. Johnson identified

significant dates and events associated with EPA dermal risk assessment:

n 1983: National Academy of Sciences (NAS) recommendations for risk
assessment methodology.

u 1989: Risk Assessment Guidance for Superfund (RAGS).

L] 1992: Dermal Exposure Assessment: Principles and Applications
(DEA)—EPA’s Office of Research and Development (ORD).

| 1992: Superfund Interim Dermal Risk Assessment Guidance.

H 1995: Dermal Workgroup formed to update and finalize Superfund Guidancé.
| June, 1997: Internal Peer Review of draft Superfund Guidance.

n January, 1998: External Peer Review of draft Superfund Guidance.

L] August, 1998: Draft révised b}ased on peer review comments.

n October, 1998: Discussion issues for this workshop were identified.

In 1983, NAS made recommendations for a risk assessment methodology thét consisted of four
stages: hazard identification, toxicity assessment, exposure assessment, and risk
characterization. After adopting the NAS risk assessment paradigm, EPA’s Superfund program
developed the Risk Assessment Guidance for Superfund (RAGS) in 1989. Superfund illustrated

the need for EPA to define a consistent risk assessment methodology (including dermal exposure



guidance) for the dermal pathway. Superfund is a very decentralized program within EPA and its
risk assessment management decisions, methodologies, and practices vary greatly. Regional
Offices perform most Superfund risk assessments and dictate how to address each site. There are
thousands of sites and thousands of risk assessors, all of whom would benefit from EPA

guidance and consistent methodology for performing risk assessments.

RAGS was the Agency’s first attempt to combine all of the elements of risk assessment into.a -
guidance document. RAGS provided guidance and a.consistent approach to risk assessments for
the EPA, as.well as for the states, independent consultants, and others who performed
assessments. For example, the document provided quantitative recommendations for how to
estimate an absorbed dermal dose from water and soil. For some values (such as the chemical-
specific dermal permeability coefficient (i) for the estimated absorbed dose from water, and the
chemical-specific absorbed fraction from soil.[ABS] and soil adherence factor [AF] for the
estimated absorbed .dose from soil), RAGS suggests consulting the open literature. However,
RAGS provides no guidance for doing this. Information is needed on the hundreds, of chemicals
that EPA characterizes at-a Superfund site. Also, review and evaluation of the literature is

needed to develop recommendations for the dermal pathway.

For ABS and AF, RAGS suggests using conservative estimates when information is not
available. Because the Superfund program is highly decentralized, guidance to use conservative
estimates leads to various levels of aggressive approaches, such as assigning a single absorption
fraction to a whole class of chemicals. This has led to some degree of inconsistency across the

Regions.

In 1992, ORD developed the DEA, which provides the scientific basis for quantitative evaluation

of the dermal pathway. This document refined many of the parameters that were described |

qualitatively in RAGS.




Following development of the ORD document, Superfund developed the draft Superfund Interim
Dermal Risk Assessment Guidance, which distilled the key elements of the more technical ORD-
document into practical guidance for Regional and state staff and their consultants. That draft

guidance was widely used.

The Dermal Workgroup was formed in 1995 to update and finalize the draft guidance. The
revised document was internally peer-reviewed at EPA in 1997 and externally peer-reviewed in
early 1998. The Workgroup revised the document based on the peer reviewer comments. In
addition, the peer reviewers raised a number of issues that EPA felt would best be addressed by a
separate peer consultation meeting. Many of these issues are captured in the charge for this

workshop (Appendix A).

Mr. Johnson pointed out that dermal risk assessments support many decisions. At-Superfund
sites, for example, the dermal risk assessment may play a role in triggering cleanup and in
defining cleanup goals. EPA staff and many states rely on this type of guidance. EPA therefore
would like to increase the consistency and reduce the uncertainties of dermal risk assessment.
While uncertainty was to be specifically addressed as part of the fourth discussion topic at this
workshop, it also wove through the first three issue areas; Mr. J ohnson expected that it might
arise throughout the discussions. Mr. Johnson emphasized that the Agency would like to reduce
the uncertainties in dermal risk éssessment and he hoped that the workshop would help

contribute to that goal.

2.4  Charge to the Peer Consultants

Harvey Clewell of ICF Kaiser International, who served as the workshop chair, reviewed the
charge for the workshop. He suggested that, in approaching the mceting agenda, the peer

consultants adopt a2 mental framework of “Today, Tomorrow, and Future”:



® . “Today” includes issues and problems that could be immediately addressed or
* fixed in the EPA document.

| “Tomorrow” includes issues that research has not yet fully addressed. Some of
these issues were touched upon in the EPA document, but more work needs to be
done before this information should be formally presented in a document. It seems
* possible for these information gaps to be filled in the near future.

u “Future” includes long-term needs and data gaps that should be addressed to
improve dermal risk assessment. It is unlikely that these issues can be addressed
*  in the near future, but they will eventually need to be examined in order to fully
~ understand dermal exposure assessment issues.

Mr. Clewell said that the topics to be featured in the “Next Steps” discussion at the end of the.
workshop would be determined by the needs, interests, and desires of the peer consultants.

Therefore, he asked the consultants think about what they would like to see happen in the future.

Mr. Clewell divided the consultants into three breakout groups as follows:

Annette Bunge* Gary Diamond* John Kissel*
Clay Frederick Kurt Enslein . Jim Bruckner
Clint Skinner Paul Chrostowski , ‘Rosalind Schoof
Gerhard Raabe Philip Leber | Deborah Edwards
Jim Knack Stephen Di Zio Bob Bronaugh
Val Schaeffer Robert Duff Lawrence Sirinek
Ron Brown

* Chairs




3. DERMAL EXPOSURE TO CONTAMINANTS IN WATER

31 Presentation

Kim Hoang from ORD presented background information for the first discussion topic: dermal

exposure to contaminants in water. (Dr. Hoang’s overheads are included in Appendix E.)

In the current approach for organic chemicals, the skin permeability (K,) is estimated as a
function of a chemical’s octanol/water partition coefficient (K,,) and its molecular weight (MW).
The relationship between K, and these factors is based on a regression analysis of measured skin
permeabilities. For metals and inorganic chemicals, the Superfund Dermal Guidance ’
recommends using default K, values. In the absence of measured values, a default of 0.001

cm/hr is recommended.

Dr. Hoang listed the methodologies in the ORD DEA that will not be changed, and then listed
those that will be changed. Methodologies that will not be changed include:

] Use of a two-compaftment membrane model to represent the skin.
n Approximations of exact solutions.

L] Use of the Dermal Absorbed Dose per event (DA,,,,,) (estimated from K,) for
event time (t,,,.,,) < time to reach steady state (t*), DA, proportional t0 Nt.,.

= Use of DA, (estimated from K, or K, .., for t,e, > t*, DA, proportional
t0 Yty |
= Use of K, correlation as a function of K, and MW.

EPA believes that these methodologies are scientifically sound and do not need further review.
However, EPA would appreciate input on other methodologies in the guidance document that do

need further development and improved scientific focus, including for example:
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m.  Improving K correlation for organics:
- Us1ng Flynn s database as the ORD DEA does.
_— ‘_ Takmg out three in vivo data po1nts (xylene toluene styrene)
— . ‘Using two predictors: Log K, and MW.

L Calculating 95% confidence intervals (CIs)-for both Flynn S data and the
200 chemical predictions. ) '

u Estabhshmg a 95% CI for pred1cted K, of existing chemicals in the ORD DEA.
. , Estabhshmg an effectwe pred1ct1ve domam (EPD) for pred1cted Kp
— Statistical analysis of collinear data.

'~~~ From the original experimental data set, allow the determinationof an
EPD for extrapolation of unknown K.

u Determmmg KTJ max fOr chemicals outside of EPD.
. ' Determmmg Kp for 1norgan1cs and default values
L Reassessing other default exposure assumptions.

Dr. Hoang noted that the dermal modehng approac]h used to derlve a correlatlon equatlon was
based on the experimental Flynn database . The Flynn database includes estimated values for ‘
over 200 chemicals. These estimated values are derived with uncertainty bounds (95%
confidence level) to extrapolate data from known experimental values. She explained that the
95% confidence level provides some idea about the range of K, with which risk assessors are
faced. This allows site risk assessors to ~k,now the magnitude of uncertainty in their dermal risk
assessment exposure dose estimates. Outside the EPD, however, the estimates are not valid.
Knowing the magnitude of uncertainty should help risk assessors to (at least qualitatively)

improve their dermal assessments. Currently, dermal risk assessors have no reliable data set to

assist them in deciding which K, to use.




Dr. Hoang showed overheads that graphically depicted the EPD of ORD DEA predictions
compared to Flynn’s database, bounded by the 95% Cls (see Appendix E). Virtually all DEA-
identified chemicals fell within the predicted EPD box of the Flynn database. Dr. Hoang showed
a list of chemicals with high and low K, values that fell outside the EPD. She remarked that
xylene, toluene, and styrene should be removed from the data set. This is because these three
data points were collected using in vivo methodologies, which are not readily comparable to all

other chemical data points derived from ir vitro studies.

Dr. Hoang said she would welcome any suggested improvements to the current approach. The
current methodologies use two predictor units (Log K, and MW) that are not interchangeable.
There are no real guidelines for risk assessors concerning this dermal exposure issue. Dr. Hoang
also discussed the default K s for inorganics, as well as other default exposure values such as the
recommended dermal exposure values for central tendency and RME residential scenarios for
water contact. Many of these default values may not accurately represent real-life scenarios. .
Depending on the nature of the contaminant in site-specific conditions, some chemicals may
have a range of Ks. For these chemicals, using default values may over- or underestimate

dermal exposure dose estimates.
Comments would be particularly welcome on any of the following topics:

For organic chemicals:

u The database used to derive the correlation equation.

L] The correlation equation (predictors K, and MW) used to estimate the K, and the
95% CIL. ‘

] The statistical analysis used to establish the EPD for the K, correlation equation.
L] The use of Kpmax

= The use of estimated K, versus experimental data.

12



For inorganic chemicals:

. The approach recommended for metals and inorganic chemicals.

@ The other exposure default values.
= Using the model instead of a chemieal-specific study—which one is better?

- Why? (i.e., benefits, disadvantages of each).

The goal of the EPA Dermal Workgroup is to develop, for use at risk assessment sites, one
correlation for all K estimates of various chemicals. The process of developing this correlation
baswally focuses on estimating absorptlon of a chemical into the skin. It does not 1nclude
inhalation exposure, nor has it yet looked at the chem1ca1 volatilization process. Dr. Hoang said
that this methodology essentially extends the previously used membrane model to create another
physiological model. She looked forward to heéring how the breakout groups discussed fhe
specific K issues listed in the charge (Appendix A). She hoped that the discussions would touch

upon current thinking about the experimental versus estimated KP values.

3.2 Discussion

Following Dr. Hoang’s presentation, the peer consultants divided into three breakout groups to
discuss dermal exposure to contaminants in water. Based on the charge (Appendix A), the

breakout groups focused their discussion on the following six topic areas:

1. Comment on the correlation equation used to estimate the skin permeability coefficient
(K,) for organic chemicals. Is the approach used to estimate the K, values and their 95%
confidence intervals plausible? Include in the discussion consideration of the database

- analyzed to generate the correlation equation.

2. Comment on the statistical analysis used to establish the Effective Predictive Domain for
the K, correlation equation (i.e. the range of K, and MW where the predictive power of
the regression equation would be valid). Evaluate the new methodology for calculating
K max for chemicals outside of the Effective Predictive Domain.

13




3. Comment on the use of K, and K, in the dermal absorption model (specifically the use
of K, for all t,,.,, (exposure time)<t* (time to reach steady state absorption), and the use of

Kp or Kpmax When tevem>t )

4. Comment on the use of predicted K, or K, ., vs. Chemical specific experimental values.
Consider the criteria used to select studies to develop the regression model (see
Appendix A of the Superfund Dermal Guidance). Should these and other criteria be used
to judge chemical specific experimental values? What are the minimum criteria that
should be satisfied before chemical specific experimental values can be used in lieu of
model predictions?

5. Comment on the approach recommended for metals and inorganic chemicals. Is the
default K, (0.001 cm/hr), that was previously recommended in the 1992 Interim Guidance
for Dermal Exposure Assessment, still scientifically sound and defensible? ‘

6. Comment on the other default exposure assumptions (see Table 3.2) recommended to
estimate the DA, (€.g., toyene = 10 minutes for exposure in a shower). Are these events
scientifically sound and defensible?

Following the breakout discussions, the consultants reconvened in a plenary session. The
breakout group chalrs summarized the discussions as follows. (Copies of the overheads used by

the chairs in making their presentations are included in Appendix F.)

Group 1
Chair: Annette Bunge, Colorado School of Mines

Discussion Area 1

Group 1 determined that the correlation equation used to estimate the K, for organic chemicals is
probably sufficiently accurate, but that molar volume may be a better approach. Some members
of Group 1 felt uncomfortable using a 95% CI because it assumes an unknown error structure.
The database used to generate equations should include more relevant chemicals, particularly
high and low Log Kow chemicals. Procedures for collecting K., data should be standardtzed.
Group 1 noted that Superfund is interested in many high production persistent chemicals.

Discussions emphasized the need to increase data generation, specifically focusing on persistent

14



chemicals in water. Group 1 discussed the importance of these persistent water-borne

contaminants via the dermal pathway for Superfund-and outside Superfund. :

Discussion Areas 2, .3, and 4 -

Commenting on the statistical analysis-used to establish the EPD for the K, correlation eciuation,
Group 1 decided that it was sufficiently accurate, but that risk assessors should not extrapolate
outside the EPD. Experimental K values are not a problem if they contain only small errors and
standard deviations. Group 1 felt that concern was warranted when there was only a single K, .
study, or when there were several experimental K s with high variation. Group 1 also felt that
there should be a domain based on the properties of data in the database. The methodology for
calculating K ., for chemicals outside of the EPD was sufficiently accurate in the dermal
absorption model, but Group 1 felt that some questions-still need to be answered in this area. -
Group 1 was uncomfortable with the use of K. and K, ;... in the dermal absorption model because
they felt this method ignored data.. Group 1 suggested that the “consensus” experimental values
(e.g., the average) could be reported as an alternative. ‘Group 1, however, came to no definite .
conclusions regérding the use of K, and K, ., in the dermal absorption model. They did not
decide what criteria should be used to-judge chemical-specific experimental values, or what -
minimum requirements should be satisfied before chemical-specific experimental values can be

used in lieu of model predictions. - . - . . . - N e

Discussion Areas 5and 6 - ] ‘

As for the approach recommended for metals and inorganic chemicals, Group 1 felt that the .
default K, (0.001 cm/hr) was sufficiently accurate, but noted that this default value did not
account for chemical speciation. Group 1 discussed whether methyl mercury should be treated as
an organic chemical rather than a metal. - They also discussed the differences in dermal exposure
from vapor mercury and water mercury. Group.1 asked why arsenic was not included in the :
metals list. When discussing shower default exposure assumptions, Group 1 expressed no great

concerns or significant comments. ‘ o




Discussion Areas 4, 5, and 6

Group 1 suggested that the document contain a description of the issues it does not address; some
of these issues, though not relevant to Superfund, may be important on the broader scale. For
example, pesticide absorption from pesticide formulation is not treated in the document.
(Pesticide absorption is not a pathway of concern at most Superfund sites, but it is of concern in

other EPA programs.)

Group 2
Chair: Gary Diamond, Syracuse Research Corporation

Discussion Area 1

Group 2 expressed many ideas similar to those of Group 1. Group 2 expressed a concern that the
predictive model used to estimate K, for organic chemicals may be wrong. Group 2
recommended several ways to improve the K, estimation. First, they suggested that researchers
analyze and include information from the Vecchia database into their model. Group 2 also
suggested that the model include substructural parameters in the correlation analysis, explore
other K, predictive models, explore nonlinear models for relating K, and K, and use molar
volume in place of molecular weight in the prediction algorithm. Group 2 discussed the need to
consider variable dependency in the prediction algorithm (MW-K,,, molar volume-K,,) and to
consider modeling transformed data (e.g., Log). They emphasized the need for scientific review
of K,,, values to create a high quality database of K, values. Grdup 2 suggested including
information from the “Star List” into this data review. An attempt should be made to identify

any other available data which could be incorporated into the model.

Group 2 stressed the need for the dermal guidance document to explore experimental K, values,
including how the predictive model may be wrong. Group 2 also said that the document needs to
clarify the derivation of the 95% upper confidence level. The document needs to explicitly state

this information.
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Discussion Area 2 ,

Group 2 said that the document needs to clarify how it is defining “outliers of EPD” before they
can comment on the statistical analysis used to establish the EPD. Moreover, the EPD approach
needs to be clarified in the'document to minimize confusion and disagreement about the EPD
approach.. Group 2 felt that EPA needs an approach for how tc; replace the predicted K, with

experimental values, noting that the predictive approach yields highly conservative values of K,.

Discussion Area 3 .

Regarding exposure duration, Group 2 said that the document currently has no basis for
distinguishing between exposure time and the time it takes to reach steady-state absorption.
Exposure duration needs to be raised as an important uncertainty that is explicitly stated in the

document.,

Discussion Area 4

Group 2 felt that the use of a predicted model value (instead of chemical-specific experimental
values) might not reward new data collection because researchers might see the model’s value
and assume that it is well established and needs no further verification. If EPA “forced”
everyone to use its data, they might be discouraging people from going out and collecting new
data because potential sponsors of research (i.e., industry) will conclude that EPA will not accept
the use of new experimental data in site risk assessments. Therefore, Group 2 felt that EPA
should make an effort to assure researchers that future data can and will be incorporated into this
model and that verification of this model is greatly needed. Group 2 felt that EPA needs to

reward data collection, or at least the idea of data collection.

Group 2 believed that use of a predictive model will contribute to consistency among different
users at a diversity of sites. Group 2 stressed a need for criteria for evaluating experimental
values. Currently there is no basis for deciding when to use experimental data and when to use
estimated values. The group briefly discussed what criteria might be used to determine when to

use experimental values, but no criteria were forwarded to the peer review panel for discussion.
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Discussion Area 5 ,

Group 2 recommended be'tter documentation and explanation of how the workgroup derived
chemical-specific K, values. Group 2 felt that the ‘workgroup’s methodology should consider
both ionized and non-ionized states of inorganics and whether or not they are using a value
arrived at via in vivo or in vitro studies. The workgroup should consider the speciation of metals
in its methodology. Group 2 asked how EPA deals with the ionization issue and felt that the
document should explain the workgroup’s approach, including the use of models and an
explicitly stated assumption about relevant solution chemistry parameters (e.g., pH, ligand -

concentrations, etc.)

Discussion Area 6

Regarding other default exposure assumptions, Group 2 felt that the workgroup needs to generate
a loss term for dermal factors (i.e., loss to air, exfoliation, etc.) and default exposure
assumptions. These factors should be generated on a chemical-specific basis. Group 2 felt that it
would be useful to explore probabilistic approaches for representing the other factors in the dose
algorithms. Group 2 members felt that it was possible, albeit unlikely, for shower default
absorption values to exceed drinking water exposure default values for volatile organic

compounds (VOCs). They felt that this was not a likely scenario for non-VOCs. .

Other Issues
After discussing all issue topics, Group 2 discussed in vitro correlation, specifically the Potts and
Guy equation. They also discussed the EPD (K, y0x)s short-term versus long-term exposure

events (2.4 7,,,), and criteria for predicted K, values versus measured values.

Group 3
Chair: John Kissel, University of Washington
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Discussion Areas 1-4

Group 3 grouped the first four issues together in their discussion. Several consultants said that
they would like to see.the document clearly explain the workgroup’s approach to dermal risk-
assessment as it relates to-maximum contaminant levels, and uncertainties involved in this
approach: "Adding a discussion about maximum contaminant levels might put the dermal risk
assessment document in perspective, and help prevent risk assessors from using this information
in ways unintended by the workgroup. Group 3 determined that EPA guidance for dermal risk
assessment should encourage (or at least not actively discourage) data collection. The EPA ..
dermal risk assessment methodology needs to contain a standard protocol if sifefspecific
experimentation is to.be.conducted. Group 3 emphasized that talking about models in the .
absence of site-specific validation is short-sighted. EPA needs to seek validation via
experimentation. EPA also needs to seck consistency, and their guidance document should point

out where consistent and inconsistent topics. exist in the area of dermal risk assessment.

Discussion Area 5

Group 3 criticized the default assumption value of 10” for inorganics. They raised questions
about mercury and concluded that the EPA workgroup needs more investigation and information
on mercury before they release the document. The default value for.other metals seemed very

conservative. .

Discussion Area 6

Group 3 questioned whether a 10-minute default shower duration was adequate.

Additional Comments | o L ,
Group 3 suggested that EPA needs to use residential versus recreational variables in Figure 1.1 of
the document.  Group 3 also expressed concern that maximum contaminant concentrations. must
be used. Finally, Group 3 suggested that the workgroup consider improving the clarity of the

document’s writing. . -
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General Discussion

Dr. Clewell summarized the three groups’ discussions, saying that the groups apparently agreed
that the correlation equation used to estimate K, for organic chemicals and the use of the
predicted K, values were appropriate, but that they could be improved. The success of such
methodologies varies by contaminant. The three groups grudgingly accepted the EPD domain for
the K, correlation model and the use of K, and K, ..., in the dermal absorption model. Some peer
consultants felt the model should address lag times and distinguish between short-term versus
long-term exposure events. Other criteria to be considered when generating dermal data include
factors such as time to steady state, donor vehicle, receptor vehicle, temperature, pH, in vivo

versus in vitro, pore effects, and metabolism.

Peer consultants said that they would like to see EPA demonstrate an in vivo/in vitro correlation.
Several peer consultants noted that the higher molecular density compounds, such as halogenated

hydrocarbons, may be the most problematic compounds to model..

Peer consultants recognized that, for in vivo systems, species differences come up, as well as
individual factors like age, health, and skin region. Other differences arise between in vivo and
in vitro systems as well. For example, dead human skin has low glucose levels compared to live

skin cells. Tn addition, metabolism in the skin must be considered.

The workgroup model currently does not include metabolism or chemical metabolic factors into
its calculations. Subsets of chemicals influenced by metabolic factors, however, have been
identified (e.g., metabolism for organophosphate pesticides). For such chemicals, evidence
shows that pore effects and metabolism in the skin are significant. One consultant suggested that
EPA look at chemicals in the body, where they go after they enter the body, and how they are
metabolized by various parts of the body. Currently, there is a complete data break between how
much of a chemical is absorbed and what happens to the chemical once it enters the body. Peer

consultants agreed that there may be different criteria, depending on the nature of the chemical,
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as to what might be worth considering in the experimental design. It is probably going to be .
necessary to set criteria that are chemical-class-specific, but this does not prevent the workgroup

from coming up with protocols.

Peer consultants noted that the EPA workgroup probably needs to create different criteria
depending on the nature of the chemical. They briefly discussed tissue issues (e.g., split versus
full, in vivo versus in vitro), and noted that some comparative studies have already been
conducted and data are already available. Currently, some data exist on the effect of different
kinds of skin tissue preparations that can be helpful in ascertaining whether the skin preparation
is going to significantly impact the experiment. Forexample, the temperature effects on uptake

and the pH effects on uptake are already well documented.

Annette Bunge suggested that EPA try not to use anything in the system that would alter’the skin
permeability more than contact with water would. For example, when conducting dermal
experiments, try not to include surfactants; use only water so that additional variables and
potentially confounding factors can be eliminated. Peer consultants agreed that a Volpo “no
barrier” receptor vehicle would be a good standard receptor vehicle for these experiments

because Volpo does not affect skin permeability.

Mr. Clewell asked if peer consultants were generally comfortable with the conclusion that a 10-
minute shower may lead to more chemical exposure than a full day’s drinking water. No peer
consultants strongly disagreed with this, although several said that it was highly improbable.
One peer consultant noted that inhalation in a shower is an extremely important pathway. More -
empirical demonstrations have been done to demonstrate the significance of inhalation exposure
than have been done for dermal exposure. Current information on completed dermal pathway
exposure in a shower consists of only one data set for one chemical (work done by Jo and
coworkers). Researchers have no idea how important the dermal pathway is for non-VOC
chemicals. Peer consultants agreed that EPA needs to gather more shower data, especially for

nonvolatile organic contaminant compounds.
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Val Schaeffer suggested consulting the Organization for Economic Cooperation and
Development (OECD) for information on in vitro guidelines and related dermal exposure issues.
He said that OECD is currently developing standardized inethods to assess dermal exposure -and
that this workgroup should be aware of OECD progress. OECD’s standardized methods involve
many criteria this workgroup has addressed. Dr. Schaeffer suggested that there may already be-
an in vitro method being considered and harmonized by OECD. The OECD project sounds like

it has initiated the process to select the criteria needed for data acceptance of in vitro studies.

Clay Frederick clarified that there are two types of data collection. The first is obtaining water
partition coefficients, K, from available literature and experimental data. These coeificients are
values based on physical and chemical properties. They should be reproducible values, assuming
researchers use the same protocol. The second typé of data collection, for K, is more

problematic and justifies modeling extrapolations of existing data.

This brought the group to discuss criteria/credibility issues. Dr. Schaeffer said that standard
criteria methods for dermal studies are being developed right now. Dr. Frederick emphasized,
however, that it would be worthwhile to support the creation of the criteria. Other peer

consultants agreed that this should be emphasized.

Dr. Bunge commented on the correction of model guidelines. She said that EPA could do the
same thing for molar volume measurements that it has done for molecular weight in the model.-
Dr. Bunge said that chemicals with larger MW for their size (e.g., halogenated hydrocarbons)
tend to be outliers of the current EPA correlation for estimating permeability coefficients. Based
on the small number of chemicals that have been analyzed and modeled using both molecular

weight and molar volume, participants felt that this issue belonged in the “Tomorrow” category..

Dr. Frederick said that he would like to see this workgroup establish a dermal database/website
on EPA’s website similar to EPA’s Integrated Risk Information System (IRIS). This website

could be updated regularly with the most recent available scientific information for reference by
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risk assessors and: other interested parties. Several other peer consultants endorsed this idea of a
central reference point and information clearinghouse to help ensure that risk assessor all use the
same data sets, and to provide consistency throughout EPA’s dermal risk assessment |
methodologies. This website could be set up similarly to EPA’s Right-to-Know initiatives. A
dermal website could potentially have a very strong influence on enhancing the quality of
experimental data, improving data compatibility between studies, and strengthening risk
assessments involving dermal pathway exposure. Dr. Frederick felt that tﬁis database/website
might be fairly simple to start up and could fall into the “Today” category. Other peer

consultants felt that this project was likely to be fairly labor-intensive and would better fall in the

“Tomorrow” category.
Observer Comment

Leonard Kieffer, EPA

Leonard Kieffer commented on the OECD in vitro guideline, saying that OECD is probably not
as far along as Dr. Schaeffer suggested. Canada and the U.S. are currently in major disagreement
with the rest of the OECD. Some work is being done or will be started that tries to correlate in
vivo and in vitro studies to achieve better guidelines. Mr. Kieffer recommended that this

workgroup put the in vitro guideline initiative in the “Future” category.

Brail Berattum, BASF Corporation

Brail Berattum had one generic comment applicable to the entire meeting. The Chemical
Manufacturers’ As%"qciation (CMA) is currently funding a research program with $25 million per
year for dermal funding. This funding is spread among ten broad areas. One of the areas is
exposure assessmeét, led by Mike Jajak from Rohm and Haas Company. In the Exposure
Assessment Groupigne of the key issues is exposure parameters specifié to the dermal pathway.
‘The Exposure Assgsment Group met the week of December 14, 1998, and reviewed the CMA

requests for propoils for these broad-scale dermal issues, including identifying a methodology

{
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and nonchemical-specific criteria for dermal exposure. Mr. Berattum volunteered to serve as a

liaison between CMA and peer consultants, EPA, and other parties interested in this funding.
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4. DERMAL EXPOSURE TO CONTAMINANTS IN SOIL
4.1 Presentation

Mr. Johnson from EPA Region 5 presented background information concerning the second
discussion topic: dermal exposure to contaminants in soil. (Mr. Johnson’s overheads are

included in Appendix E.) - =

Mr. Johnson began by saying that the Dermal Workgroup’s recommendations for estimating
dermal exposure and uptake of chemical contaminants in soil are the same as those presented in
the Superfund Dermal Guidance. This approach estimates an absorbed systemic dose for dermal
contact with soil based on limited data. In the absence of measurements, a default absorption
fraction of 10% is recommended for semivolatile organic compounds (SVOCS). For inorganic

chemicals, a default of 1% is recommended.

Estimates of soil-to-skin adherence must be used with estimates-of absorption fraction from soil
to calculate the Dermal Absorbed Dose per event (DA,,.,,)- Recommendations on the use of soil-
to-skin adherence factors (AFs) also are presented in the Superfund Dermal Guidance. Soil-to-
skin AFs vary by activity and soil moisture content. Mr. Johnson briefly discussed the two

methods used to evaluate dermal absorption from soil:

u Fraction absorbed (percent of applied dose absorbed into blood)

u Flux model (rate of miératfon of chemical in skin)

Mr. Johnson raised the question about whether or not the fraction-absorbed approach was the
most appropriate at this time. He reviewed the calculation the workgroup used to estimate an
absorbed dose per exposure event (see overhead in Appendix E) and suggested that the

consultants think about how the monolayer theory impacts the dermal absorption fraction value.
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Mr. Johnson also showed the consultants an overhead of activity-specific surface-area-weighted

AFs, noting that an adjustment for K, was not yet included in the estimates.

Mr. Johnson also showed an overhead of recommended dermal absorption factors from soil for a
variety of inorganic compounds. Recommended dermal absorption factors, however, were only
available for a handful of chemicals and chemical families. For these chemicals, the dermal
absorption factors were average numbers based on small data sets with very limited (if any)
statistical rigor. Chemicals for which experimental data are unavailable include most metals and
SVOCs. The generic defaults for screening the metals and SVOCs were 0.001 and 0.1,
respectively. Mr. Johnson hoped that the peer consultants would have a chance to discuss the

appropriateness of these screening values.

Mr. Johnson listed the soil AFs that can influence absorbed systemic doses for dermal contact

with soil:
. | Soil properties influence skin adherence (e.g., moisture content, particle size, soil
type).
| Soil adherence varies across different body parts.
= Soil adherence varies with exposure activity.

The workgroup evaluated several exposure scenarios for the dermal pathway, including
residential child, residential adult, commercial/industrial worker, and recreational. Mr. Johnson
listed numerous activities that fell into these four categories of exposure scenarios. A full list of
these activities is included in Appendix E, and includes such possibly exposed groups as children

playing, gardeners, farmers, and soccer players.

Mr. Johnson described the workgroup’s method for weighting soil AFs for a variety of body parts
into one estimate of exposure for the whole body. An overhead depicted body part-weighted

averages using several shaded boxes enclosed in one large rectangle. The rectangle represented
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the potentially exposed body, with each shaded box representing a specific body part (e.g., leg,
arm, face) The shade intensity of each shaded box represented a chemical’s loadmg density; an
unshaded box indicated an unexposed or unevaluated body part. Usmg these methods -the
workgroup obtains a body part-werghted average AFs for the ent1re body that is easﬂy
mcorporated mto dermal rrsk assessment calculatlons Such a body part-werghted averaée is
convenient ‘because the exposed average can be used a_sva surrogate estlmat‘e of other exposed

areas lacking quantitative data.

To conclude his presehtation, Mr. ’Johnson'shovrled,ah overhead of estimated vactivityQSpecific
surface-area-weighted soil AFs. These weighted soil AFs were based on exposure to face,
forearms, hands, lower legs; and/or feet. The soil AFs also accounted for activities anid exposure
scenarios. Weighted soil AFs were reported for the 50th and'95th percentiles: M. Johnson felt
that the 95th percentile represented a reasonable maximum exposure estimate. Dr. Clewell
raised the issue of how to adjust the soil AF to account for site-specific conditions. For example,

the soil AF could factor soil particle size into the model.
4.2 Discussion

Following Mr. Johrison’s presentation, the peer consultants divided into the three breakout
groups to discuss dermal exposure to contaminants in soil.” Based on the charge (Appendix A),

the breakout groups focused their discussion on the following five topic areas:

1. Discliss the current absorption fraction approach as applied to the dermal absorption of '

. chemical contaminants from soil. Consider such factors as the duration of soil contact, the
soil particle size, and the level of soil moisture and whether these factors should be used
to adjuist the absorption estimate. Overall, is the proposed methodology scientifically
sound and defensible?

2. Comment on the soil absorption values presented in Table 3.4 of the Superfund Dermal

Guidance. Are these estimates supported by the available data? Are they scientifically
sound and defensible?
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3. Comment on the proposed default absorption fraction of 10% for organic compounds in
soil. Is the rationale for selecting this default clear and transparent? Is the estimate
scientifically sound and defensible? Is there enough supporting evidence to allow this
estimate to be characterized as representative of the average? '

4. Comment on the proposed default absorption fraction of 1% for inorganic chemicals in .
soil. Is the rationale for selecting this default clear and transparent? Is the estimate
scientifically sound and defensible? Is there enough supporting evidence to allow this
estimate to be characterized as representative of the average?

S. Comment on the proposed approach to calculate a total body soil-to-skin AF
* based on the surface area weighted AFs for each body part. Is this a scientifically sound
approach? Could other methodologies be recommended?

Following the breakout discussions, the consultants reconvened in a plenary session. The
breakout group chairs summarized the discussions as follows. (Copies of the overheads used by

the chairs in making their presentations are included in Appendix F.)

Group 1
Chair: Annette Bunge, Colorado School of Mines

Discussion Area 1

Group 1 felt that the workgroup’s dermal absorption fraction approach may be the best available
approach given current theoretical limitations and data limitations. They noted that the data
assumed 24 hours of exposure and that not all data in the literature are included. Group 1 raised
the issue of how new data should be included into the table. The group suggested that all data
listed in the table should include and adjust for monolayer cover factors (and be noted as such).
Monolayer cover or less represents what realistically occurs. Group 1 expressed concern that the
experiments currently do not account for numerous factors that affect dermal absorption,
including the effects of exposure time, mechanisms of transfer from soil to skin, and soil transfer
to the skin. Specifically, these variables include sweating, direct contact, vapor pressure (even

for nonvolatiles), and turnover versus no turnover.
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Discussion Area 2
Group 1 said that the workgroup’s accepted default values for soil absorption were not
completely scientifically defensible because numerous factors were not incorporated into the

table’s data. For example, the table did not account for:

® .. Properties of applied soil (e.g., organic carbon, moisture content)

] Particle size distribution

L] Amount of appliéd soil relarive to amount required fr>r monolayer coveré.ge
= Where monolayer coverage occurred (i.e., adjustment to monolayer)

n Contamination procedure

= Default chemical groups

Group 1 recommended that the workgroup create chemical default values based on groups or
categories of chemicals. These chemical groups could be defined by chemical vapor pressures or
by chem1ca1 ability to transfer from the soil. Group 1 recognized that understanding mechanisms

of transfer in order to group chemlcals may require more experimental data.

Discdssion Area 3 7 ;
Group 1 felt that the rationale for the default absorption fraction of 10% for organic compounds
was not clear and transparent. Moreover, they did not belleve that the 10% default value was

sc1ent1f1cally supportable because the data are weak.

Discussion’Area 4
Group 1 said that no clear rationale existed for the default absorption fraction of 1% for inorganic
compounds. They felt that there was not enough supportable evidence for the 1% default

assumption.
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Discussion Area 5 ‘
Group 1 had no comment on the workgroup’s proposed approach to calculate a total body soil-to-

skin AF based on the surface-area-weighted AFs for each body part.

General Discussion

Group 1 summarized their conclusion by saying that researchers need to gather and generate
more data on dermal exposure to contaminants in soil. Group 1 suggested that part of the dermal
workgroup charge should be to create standardized procedures so that pebple cén really start

gathering more data that can be integrated with wide-ranging applications.

Group 2
Chair: Gary Diamond, Syracuse Research Corporation

Discussion Area 1 :

Group 2 said that more experimental data are needed on dermal exposure to conténiinénts in soil
to fully assess the adequacy of the workgroup’s approach. Specifically, Group 2 wouid like to
see more experimental data generated on kinetics, of adsorption and é.bsorption of chémicals |
from‘soil. There may need to be a time adjustment to the absorption factor to account for rate
effects. An exploration of the modeling of adsorption and a screening approach to estimate
adsorption (e.g., solvent extraction assays) would be useful. Group 2 recommended creatiﬁg
guidelines for experimental data collection. They would like to see a standard soil
characterization for experimental data that would provide specific guidelines about soil particle
size, loading, and aging factors. Current experimental data appear biased toward large particlé
sizes and unaged soil. Group 2 also felt it was important to create guidelines for in vivo

experiment preparation and protocol.

Discussion Area 2
Group 2 identified numerous chemical-specific problems with the soil absorption values cited in

Table 3-4 . They did not elaborate on these chemical-specific issues, but said that available data
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are limited and more data are necessary for a variety of contaminants in order to make these soil
absorption values scientifically sound and defensible.. - ,
Discussion Area 3 .

Group 2 felt that the proposed default absorption fraction of 10% for organic compounds in soil
is adequate (“better than nothing’*) given the limited data set.. They recognized.that the data set is
limited and that this 10% may not be the best value, but that it appears to be the best given
available data limitations. - Group 2 emphasized, however, that the document does not adequately
explain the basis and empirical support for the 10% default value. Current empirical support for
this default value is not overwhelming: existing data are biased and limited. Group 2 7
emphasized the need for more experimental data on absorption fraction.. They suggested tﬁat the

workgroup may want to present these default values to risk assessors as a distribution or range of

values reflecting uncertainity, rather than as a point estimate.

Group 2 also suggested that experimental data for soil extraction using a solvent might be a basis
for departing from the;us_e_ of these default values. Therefore, the document might want to
include a discussion about when and how these d_efault’ values should be used for screening or
baseline risk assessments. Group 2 said that the document should explicitly. state the limitations
of using these default values for screening purposes. , - . o
Discussion Area 4

Group 2 expressed little confidence in the proposed default absorption fraction of 1% for
inorganic compounds in soil, primarily because the 1%.value is based on only two studies
(arsenic, cadmium). Group 2 said that they need more data in order to reach agreement on
inorganic default values. They asked the workgroup to clearly explain the basis and rationale for
the cadmium value, specifically why cadmium was set apart from other inorganic compounds.
Group 2 suggested that the workgroup may want to present these default values to risk assessors

as a distribution or range of values rather than as a point estimate. .
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Discussion Area 5

Group 2 felt that the proposed approach to calculate a total body soil-to-skin AF based on the
surface-area-weighted AFs for each body part was “a great leap forward.” Group 2 endorsed the
general concept, but for the most part felt uncomfortable with using percentages in these
calculations. Instead of percentages, they would prefer to do more analysis of underlying
probabilities to determine central tendencies and the underlying confidence level of such
estimates. Group 2 suggested that the workgroup explore various statistical approaches for

estimating the central tendencies and reasonable maximum exposure (RME) values.

Group 3

Chair: John Kissel, University of Washingto

Discussion Area 1

Group 3 said that, for the short term, the workgroup’s dermal absorption fraction approach
appears acceptable, but that the current approach is limited because it relies entirely on
experimental data for absorption at 24 hours. This constraint may be problematic when the
workgroup tries to increase the complexity of their approach to consider the actual duration of
exposure events. For the long term, Group 3 would like to expand the data set to incorporate
experimental data of all kinds, including data for less than 24 hours. This will require further

experimental research and data collection.

Group 3 said that current default numbers for soil contact rates appear to be consistent with the
empirical observations of one of the group’s members. These current default values appear
approximately right even though they appear to have been derived at least in part on inaccurate
assumptions. Therefore, Group 3 recommended that the workgroup not change the individual
parameters in their current absorption fraction approach for soil unless they plan on addressing
and overhauling their entire approach. Due to the magnitude of such an initiative, which would

have to incorporate factors such as time-dependent absorption kinetics and soil characteristics
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(e.g., particle size, aging, moisture content), Group 3 recommended that this project be placed in

the “Future” category.

Discussion Area 2
According to Group 3, the table’s soil absorption values were biased and heavily dominated by in

vivo (e.g., Wester et al.) data. Such dependence on ir vivo data may not be scientifically sound

and defensible, because these studies:

~m - Used particle sizes that were too large. -

'm Involveda pattern of contact that may or may not better correspond to real -
- exposures than in vitro methods.

= ' Did not age the contaminant on the soil -

Discussion Area 3
Group 3 said that the proposed default absorption fraction of 10% for organic compounds in soil

is “good enough.” They recognized that data to verify this default assumption are limited and

that more data are needed. .

Discussion Area 4

Group 3 said that the proposed default absorption fraction of 1% for inorganic compounds in soil
seems conservative. Group 3 recognized that extremely limited data are available for inorganic
compounds, but that this default assumption probably overestimates exposure. They raised the
issue that not all metals are well absorbed into the body orally either, and asked how the
workgroup might account for gastrointestinal absorption adjustments when performing route-to-

route extrapolation.

Discussion Area 5
The general concept and proposed approach for the total body soil-to-skin AF received Group 3’s
support. Group 3 said that the approach was generally good, but that they would like to see the
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model account for site-specific conditions. Briefly, Group 3 discussed hand-loading and other
variables that may need to be addressed in the model so that exposures are not unnecessarily

over- or underestimated.
General Discussion

Jim Bruckner raised the issue of factors influencing the dermal availability of chemicals in soil.
It was noted that absorbed doses are altered by the solubility of a chemical (e.g., for different
compounds of the same metal). The expert consultants also discussed how the dermal model
should account for sweating, the rate of transfer, spil dust adherenqe to skin, and contaminant
transfer in skin. Additionally, higher contamination levels generally exist in fine-particle soils
than in coarser material. Therefore, site-specific conditions are likely to influence dermal
absorption. Mr. Clewell raised the example of arsenic inhalation, saying that the composition of
a chemical in the environment significantly affects the chemical’s absorption into the body.
Therefore, the state of a chemical and other site-specific issues are. relevant factors that should be
incorporated into the ABS values for dermal contact with soil. Dr. Leber suggested using total
body adherence factor (TBAF) extraction methodology to determine chemical availability...Most
peer consultants endorsed using TBAF methodologies, and agreed that if a chemical is not

available to the solvent then it will not be available to the skin.
Observer Comment

No observers commented on this topic.
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- 5. ADJUSTMENT OF TOXICITY FACTORS
*TO REFLECT ABSORBED DOSE

5.1 Presentation

Mark Maddaloni from EPA Region 2 began the toxicity adjustment discussion by presenting an
equation: risk = dose x toxicity. He emphasized that in this equation, the units need to be
harmonious. Typically, dose and toxicity are represented as administered doses and experimental
data on dermal doses are not available. Therefore, the question atises of how to adjust toxicity
values derived from oral dosing studies to correspond to dermal expostirés. The methodologies
described in the Superfund Dermal Guidance recomnmended that “adjustment of oral toxicity
values should be considered when characterizing the risk associated with the dermal ef(posu're
route.” The Superfund Dermal Guidance also provided a surrimary of some gaétroiﬁtestinal
absorption efficiencies and a table of recommendations pertaining to whether adjustment of the
oral toxicity factor mlght be necessary. The apparent solution to this dilemima is to adJust the
toxicity factor to reflect the actual absorbed dose in a gIven scenario. " '
Adjusting foxicity factors to reflect actual absorbed ddses can be done using the following
equation: Dose,, = dose,, X Fraction,,: The workgroup endeavored to incorporate this~ -
adjustment into their dermal guidance document. Using thls equation, complete chemical
'absorptlon (=100%) (i.e., the absorbed dose equals the admlnlstered dose) requires no foxicity
adjustment Poor chemical absorption, however, means tha the absorbed dosé is relatively small
compared to the administered dose, thereby requlrmg a change in tox101ty factor to accurately "

represent 1nternal dose

To accurately incorporate toxicity adjustments into risk assessment guidance, the workgroup
must address two issues that may be problematic due to limited available data. First, the
workgroup must obtain absorption estimations ffom critical studies; second, the wotkgroup must

practically apply toxicity adjustments for risk assessments.
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Mr. Maddaloni defined a “critical study” as one that defines reference dose concentrations, and
therefore is the basis for deriving a toxicity factor. A critical study is essentially a toxicity
assessment based on a dose/response relationship that rarely accounts for bioavailability
determinations. Critical study results can vary depending on host characteristics and study
regimen (i.e., how the dose was administered). Most critical studies contain minimal, if any,
information about absorbed dose. Rather than redoing critical studies to obtain needed
experimental data, the workgroup performed an extensive literature review of chemical-specific
bioavailability studies. They focused their literature search on bioavailability studies that most
closely mimicked the methodologies and variables of critical studies, specifically similar host
characteristics (e.g., species, age, sex) and dosing regimens (e.g., route, vehicle, dosage). From
this information, the workgroup compiled a table of various compounds, their oral absorption
(bioavailability), and whether or not a toxicity factor adjustment was necessary. This table can

be found in the Superfund Dermal Guidance document.

As for the practical application of toxicity adjustments for risk assessments, the workgroup
recognized that, theoretically, a toxicity adjustinent would be necessary whenever absorption in a
critical study was less than 100%. Because, however, critical studies have limited precision and
vary in their results and approaches, Mr. Maddaloni said, adjusting for toxicity factors when
analyzing chemicals with high absorption dose rates (e.g., 95%) may result in “toxicological hair
splitting.” A highl,degree of uncertainty is often involved in assessing chemical bioavailability.
Therefore, using toxicity adjustments for high-absorption rate chemicals could imply a false level
of accuracy and precision regarding absorbed doses. For these reasons and other practical
purposes, the workgroup proposed a “50% rule””: toxicity adjustments should only be applied
when absorption in a critical study was less than 50%. Mr. Maddaloni asked the expert
consultants to comment on the proposed 50% rule and its implications on policy de0151on§ for

managing uncertainty.

After Mr. Maddaloni concluded his presentation, Mr. Clewell asked the consultants also to think

about toxicity factors in the context of:
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L} Metabolic effects.
- Organic versus inorganic issues.

= Overestimating versus underestimating risks.

5.2 Discussion

Following Mr. Maddaloni’s presentation, the peer consultants divided into three breakout groups
to discuss the adjustment of toxicity factors to reflect absorbed doses. Based on the charge

(Appendix A), the breakout groupS focused their discussion on the following two topic areas:

1. In cases where the critical study, which forms the basis of the toxicity factor, hasn’t

provided adequate information on oral absorption, the Superfund Dermal Guidance
~ attempts to identify appropriate bioavailability studies in the peer reviewed literature.

Such studies are reflected based on their resemblance to the critical study in terms of
-dosing regimen (e.g., route, vehicle, and dosage) and host characteristics (e.g., species,
age, and sex), in order to provide sufficient information on the oral absorption of the
chemical in question. Comment on the factors considered in the selection of appropriate
bioavailability studies. Should other factors be considered? Also, comment on the studies
summarized in Table 4.1. Are the estimates of gastrointestinal absorption the best
available?

2. The, 1nformat10n in Table 4.1 in Chapter 4 is then used to determine if an adjustment in

the toxicity factor is necessary to account for the difference in the estimated dose between

- the oral and dermal routes. The Superfund Dermal Guidance recommends making
quantitative adjustments to toxicity factors only when there is evidence to indicate that
the oral absorption in the critical study was significantly less than complete. An oral

- absorption fraction of 50% is recommended as the cut-off for this purpose. This avoids
making minor adjustments for chemicals that exhibit relatively efficient absorption (80-
90%). Further, the 50% cut-off is intended to reflect the inherent variability associated
with measuring bioavailability. Comment on the approach for deciding when to make
adjustments to the oral toxicity factor. Are these recommendations scientifically sound
and defensible? Is the rationale for selecting a 50% cut-off clear and transparent? Is the
cut-off estimate scientifically sound and defensible? :
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Following the breakout discussions, the consultants reconvened in a plenary session. The
breakout group chairs summarized the discussions as follows. (Copies of the overheads used by

the chairs in making their presentations are included in Appendix F.)

Group 1 ‘
Chair: Annette Bunge, Colorado School of Mines

Discussion Area 1

Group 1 did not enthusiastically support the workgroup’s approach of adjusting toxicity valués
using selected bioavailability studies. Group 1 suggested that it might be better to use |
gastrointestinal absorption factors for estimating oral bioavailability and creating a dermal
reference dose. Given current data constraints, gastrointestinal absorption factors might prove
more scientifically feasible for inorganic conipounds. For organic compounds, Group 1
suggested, a reference dose based on experimental dermal data would be most preferable. In the
absence of such data, the workgroup should consider adjusting its toxicity factors based on

inhalation- or intravenous-pathway studies, provided that these data are available.

Discussion Area 2

Group 1 was not enthusiastic about the workgroup’s 50% cut-off value, but they admitted that
50% was acceptable. The group said that the document’s discussion of absorption factors should ]
consider and note first-pass metabolic transformations. In some instances, whén metabolic
transformation factors are accounted for, dermal contact can be more toxic than oral ingestion for
the same dose (i.e., inactivation). In other instances, oral ingestion is more toxic than dermal
contact for the same dose (i.e., activation). The only way to assess such route-to-route
extrapolations is to consider metabolic transformations. Group 1 recommended to the
workgroup that they address this issue by including language in the document that says it is
appropriate to use a gastrointestinal absorption factor for chemicals with efficient absorpﬁon
rates (e.g., 80-100%), except for those chemicals with known or expected or possible first-pass

metabolic effects.
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When discussing route-to-route extrapolations, Group 1 said that the effective absorbed dose rate
(i.e., timing of exposure) must be taken into account by the workgroup™ Specifically, the; G
workgroup should address whether or not the toxicity factor was derived from short- or long-term
ingestion studies, and whether.or not these toxicity factors are being applied to short- or long-
term dermal exposure periods. The workgroup could address such issues by identifying ingestion
study methodologies - (e.g., short- or long-term gavage, feeding, or drinking studies) and dermal
exposure scenarios (e.g., short- or long-term shower, pica behavior, or occupational exposure).
Group 1 acknowledged that it is difficult to relate toxicity for one dosing procedure to another.
Single administered doses (e.g., injection) cannot often successfully be compared to divided .
administered doses (e.g., feeding studies) because they fail to consider chemical concentrations
per unit period of time.. Therefore, dermal risk assessment is not only a matter of: determiningv
exposure time, but also relating, this exposure to the time-frame and dose administration periods

involved in the critical study.

Lastly, Group 1 felt that the document needs to describe Table 4.1°s toxicity factor data better.: '
Specifically, the workgroup should discuss the derivations and limitations of such toxicity factor
data. Without such qualification of the table data, Group 1 anticipates that, risk assessors may be
tempted to misuse the.data. Group 1 suggested that the document include the derivation of the .
reference dose from the critical study, since the reference dose value is the basis.for .

recommending adjustment for using dermal absorption fractions.

Group 2

Chair: Gary Diamond, Syracuse Research Corporation

Discussion Area 1 ‘

Group 2 felt that the document needs to state explicitly. that the values for absorption factors
shown in Table 4.1 apply to the species and study design on which the RfD was based, and that
these absorption factors may not be applicable to humans (see Appendix G). Some Group 2

members felt that if better human data were available, they should be included in the table. All




Group 2 members agreed that the table should include toxicity factors; the table should specify
whether their values are applicable to reference doses or cancer slope factors. Group 2 also noted
that values in the table indicate a level of precision that may not be realistic (e.g., 0.1%). They
also said that the default assumption value of 50% (“other organics”) may not apply to larger-
molecular-weight chemicals (e.g., petroleum hydrocarbons). One member of Group 2 suggested
that if EPA had better biomarkers of exposure, then the Agency would not need to compile such
a data table. Another consultant pointed out that the cadmium and nickel values in Table 4.1do
not reflect the best available data on cadmium and nickel absorption fractions. This may have .
resulted from the need to select estimates that best reflect the experimental design of the study on
which the RfD or cancer slope factor was based. The group also discussed how the workgroup
might best extrapdlate oral-to-dermal exposures using Haber’s assumption. Group 2 felt that the

document needs to consider dose-rate differences in the various studies and exposure scenarios.

Discussion Area 2

Group 2 discussed the “50% rule” recommended cut-off value for toxicity factor adjustments.
Most Group 2 members endorsed the 50% rule, although there was some concern about how to
assess data to determine if 50% is met. Group 2 said that EPA needs to create an oral absorption
guidance document similar to the Agency’s dermal guidance document. This document should
guide researchers and risk assessors on how to evaluate the quality and usefulness of dermal data.

This, in turn, will facilitate the incorporation of this data into risk assessment decisions.

Group 3
Chair: John Kissel, University of Washington

Discussion Area 1

Many of Group 3’s responses reaffirmed points made by Group 1. Group 3 felt that all the
incorporated information in the table was appropriate, but noted that the document text did not
explicitly state the factors considered in the selection of the appropriate bioavailability studies..

Group 3 suggested that the workgroup include information about the selected studies and their
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resemblance to a critical sfudy in terms of dosing regimen (e.g., route, vehicle, and dosage) and
host characteristics (e.g., species, age, and sex). Group 3 recommended that the workgroup
rework the document so that it explicitly states the importance of considering dosing regimens,
host characteristics, measures of bio-availability, and the potential for first-pass .
activation/inactivation;.all these factors are highly relevant to making route-to-route

extrapolations.

Discussion Area 2

Group 3 said that the workgroup’s current approach for deciding when to make adjustments to
the oral toxicity factor, using an oral absorption fraction of 50%, may lead to a false sense of
confidence. Risk assessors may see this information, which is often based on very little
experimental data and contains a high degree of uncertainty, and believe that the toxicity factor
and oral absorption fractions are more precise measurements than they really are. This could
unwittingly lead risk assessors to misuse such information. Therefore, Group 3 felt that the ‘
document should include additional language describing relevant uncertainties regarding the

adjustment of toxicity factors.

The 50% cut-off for adjusting a chemical’s oral toxicity factor was not very popular with Group

3. They suggested that 80% may be a more reasonable cut-off point.

Group 3 was concerned that the workgroup’s entire approach to bioavailability might not be.
applicable to most chemicals. They emphasized that researchers cannot assess route-to-route
extrapolations if they do not have chemical-specific information, and currently much of these
data do not exist. Therefore, the document text needs.to qualitatively address these uncertainties
about availability. Addressing these unknowns and uncertainty issues regarding toxicity factors
will help to put the dermal guidance in perspective, helping risk assessors to recognize any .

potential imprecision in the data.




Group 3 felt that acknowledging these uncertainties is especially important when it comes to
adjusting the toxicity factors of environmental levels of contaminants. The workgroup also felt
that acknowledging skin metabolic factors is important. Currently, numerous gaps exist-in data
on the importance of skin metabolism of chemicals. For example, no one knows what happens
with the release of the metabolites (i.e., what happens to metabolites in the skin). The impact of .
metabolites may be small, or it may be significant, but researchers currently have no

understanding of these processes due to limited data.
General Discussion

Mr. Clewell briefly reviewed the three groups’ discussions. He began by mentioning the expert
consultants’ desire that the document more thoroughly discuss and put into perspective the -
studies and information about bioavailability. Mr. Clewell recapped the general acceptance of -
using a 50% cut-off level for toxicity factor adjustment. He then asked the consultants to try to
distinguish “Today” versus “Tomorrow” issues regarding the adjustment of toxicity factors to

reflect an absorbed dose.

Dr. Bunge and other experts agreed that the “Today” category should include descriptive text for
Table 4.1 that clearly and completely shows what assumptions the workgroup used to derive the
table’s toxicity factor values. Specifically, the document should clearly state which critical

studies were used, and how they were administered, so that people will not use the table’s values

for purposes other than those originally intended by the workgroup.

One expert said that EPA’s approach effectively removes toxicology from risk assessment in an
attempt to simplify the process. In the “Tomorrow” category, the experts hope that the
workgroup will be able to better incorporate toxicology (e.g., metabolism, human versus animal

factors) and epidemiology into their toxicity adjustment and dermal risk assessment processes.
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Dr. Frederick felt that assessing toxicity factors using data from human, studies isa practicgl way
to address oral bioavailability and metabolic effects. Dr. Frederick also emphasized the, .
practicality of the 50% cut-off value, saying:that it is appealing be;causq it will enable researchers
to effectively ignore toxicity adjustments for organic chemicals and only. assign toxicity factor -
adjustments to the inorganic.compounds. . e e e
Mr. Clewell emphasized that to-a large extent, many of the consultants’ .concerns, canbe .
addressed just as EPA addressed local toxicity issues—by explicitly acknowledging the need to..
consider the possibility of route-specific metabolism. Many: of the con§traints for route-to-route
extrapolation are also evident in traditional dosimetry approaches that inherently incorporate ...
uncertainty into their species and route extrapolation assumptions. There was general agreement
that more data are needed for the oral-to-dermal extrapolation. Several expert.consultants. , ..,
strongly recommended that the workgroup add text to the document that explicitly describes
when to use the toxicity values in this dermal guidance document table and when to.use other , -
(e.g., human) default values. This will help put the default values into their proper perspective,

so that people do not think that the dermal guidance document has 100%-accurate answers.

The expert consultants discussed other shortcomings of the toxicity adjustment approach,
specifically that it does not account for exposure times, first-pass metabolic effects, and site-
specific conditions of environmental availability. The consultants recognized that incorporating
all of these theoretical ideas, into a “nice” table or text discussion, would be complex. They felt,
however, that even if EPA is not sure how to resolve these issues, that the workgroup must at
least identify these data gaps: these unknowns are crucial to the overall dermal guidance
approach. Gary Diamond said that the EPA might be able to achieve this goal simply by creating
a fuller presentation of its species-specific and human absorption fraction estimates. Dr.
Diamond also suggested that the document should more explicitly state that its goal is to estimate

bioavailability in the critical study.
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All expert consultants agreed that the document needs to encourage data collection. They
discussed Haber’s law (concentration x time = constant) and its implications of exposure time
versus bioavailability time. In general, for prolonged periods of exposure time, toxicity
approaches zero. However, the consultants agreed that a chemical’s bioavailability may further
prolong exposure, thereby confounding results. Further difficulties arise when guidance is used
in multi-pathway assessment (e.g., whén risk assessors are adding systemic dose received via the
dermal route to other routes of exposure to achieve a total dose of one or more chemicals in the
body). In these cases, risk assessors are not necessarily relying on a prolonged low-level dermal
exposure as that which is producing the critical toxic endpoint; such exposure usually adds to the

effects of exposures by other routes.
Observer Comment

No observers commented on this topic.
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6. RISK CHARACTERIZATION AND UNCERTAINTY

6.1 -Presentation

EPA’s 1997 Policy for Use of Probabilistic Analysis in Risk Assessment and 1995 Policy for
Risk Characterization call for greater clarity, transparency, reasonableness, and consistency in
Agency risk assessments. To address these 6bjeCtives, all major uncertainties and an evaluation
of their influence on the outcome of the risk assessment should be discussed in a risk
characterization. The expert consultants discussed many of the major uncertainties identified in

the Superfund Dermal Guidance.

To begin their discussions about risk characterization and uncertainty in dermal risk assessment,
Anne-Marie Burke outlined the four steps of the risk assessment process: hazard identification,
exposure assessment, dose-response assessment, and risk characterization. Ms. Burke discussed
EPA’s policy for risk characterization, as defined in 1995, as striving to achieve “greater clarity,
transparency, reasonableness and consistency in Agency risk assessments.” Essentially, EPA’s
goal was to identify élearly where conclusions were based on science, where conclusions were
based on science policy, where default assumptions were used, and how these default

assumptions impacted the risk assessment process. To achieve these measures, EPA decided to:
m  Discuss their assumptions and uncertainties and how they potentially influence the
outcome of risk assessment.
= Present several types of risk information.
—_ range of exposures (high-end, central tendency risk)
— sensitive subgroups

n Assist and improve communication between risk assessors and risk managers.
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Ms. Burke reminded the expert consultants of the charge questions. She also asked the
consultants to consider whether current data are robust enough to develop standard assumptions
for dermal risk characterization, and if so, what these standard assumptions might be. Then Ms.

Burke gave a brief overview of the elements of the four-step risk assessment process.

Hazard identification involves identifying a subset of chemicals detected which are most likely
to result in adverse health effects. During hazard identification, risk assessors consider
information about occurrence and distribution of chemicals in the environment; fate, mobility,
and persistence in the environment; chemical concentrations; and toxicity based on animal and/or
human studies. For the dermal-water pathway, EPA retains a chemical in risk assessment if the
dermal pathway contributes at least 10% of the dose from the oral route. For the dermal-soil
pathway, EPA retains a chemical in risk assessment if it has a high dermal absorption value (i..,

is readily bioavailable).

As defined in EPA’s risk assessment process, exposure assessment determines the conditions
under which individuals could be exposed to contaminants and the doses exposed people could
receive. Ms. Burke reviewed the exposure assessment equations for dermal-water and dermal-

soil pathways.

Ms. Burke then addressed uncertainties associated with the exposure assessment step of dermal

risk assessment. Major uncertainties identified by EPA for the dermal-water pathway include:

= Model for DA,

_ K, > K,
| Concentration term for water
L Exposure time
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Ms. Burke talked about EPA’s kinetics of absorption uncertainty assumptions. She stressed that
the Agency needs a more formal process to address uncertainties involved in the dermal risk
assessment process.

Major uncertaintiés identified by EPA for the dermal-soil pathway include:

m  AF

| Concentration term for soil
" Dermal-soil absorption values

®m  Model for DA

event

n Frequency
u Surface area
®  Default absorption values for classes of chemicals

Ms. Burke restated the conciusion, drawn from prior consultant discussions, that most experts at
the meeting accepted the 10% default value for organic compounds in soil. The expert
consultants were not, however, very confident in the 1% default value for inorganic compounds -

in soil. -

Dose-response assessment (the third step of the risk assessment process) mvolves evaluating
toxicity information and characterlzlng the relatlonshlp between the dose of the contaminant
received with the 1n01dence of adverse health effects in the exposed populatlon Dose-response
assessments develop chemical-specific reference doses and slope factors. Ms. Burke noted that
the same approach for these assessments is used for dermal-water and dermal-soil pathways.

Uncertainties associated with the dose—respohse step of dermal risk assessment include:

= The lack of reference doses and cancer slope factors specific for the dermal
pathway.
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= The lack of dermal slope factor for cPAHs (most slope factor information is
derived from direct dermal application).

For risk characterization, the fourth stage of the dermal risk assessment process, Ms. Burke
reviewed the equations for cancer endpoints (excess cancer risk) and noncancer endpoints
(hazard quotient). She pointed out several assumptions and uncertainties regarding risk
characterization, iﬂcluding the lack of information on gastrointestinal absorption and the lack of

information about toxicity at the skin surface. .

Ms. Burke concluded her presentation by asking the expert consultants to consider whether or not
it seems reasonable that the dermal pathway can drive the risk assessment process in certain

circumstances.
6.2 Discussion

Following Ms. Burke’s presentation, the peer consultants divided into three breakout groups to
discuss risk characterization and uncertainty issues. Based on the charge (Appendix A), the

breakout groups focused their discussion on the following four topic areas:

1. Have the factors which make the most significant contribution to uncertainty been
identified in this guidance? Is the discussion of the uncertainties complete?

2. How should these uncertainties be characterized in a dermal risk assessment in order to
effectively communicate the results to risk managers and the public?

3. Using the default assumptions in this guidance, the estimated risks associated with dermal
exposure are often greater than the risks for the ingestion or inhalation routes, particularly
for contaminants in soil. How does the magnitude of the uncertainty for estimating
dermal risks compare to the uncertainty for these other routes of exposure? How should
this information be used to characterize the uncertainty for the dermal route?

4. How can the magnitude of the uncertainties be reduced in order to improve the overall
quality of risk assessment?
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Following the breakout discussions, the consultants reconvened in a plenary session. The
breakout group chairs summarized the discussions as follows. (Copies of the overheads used by

the chairs in making their presentations are included in Appendix F.)

Group:1
Chair: Annette Bunge, Colorado School of Mines

Discussion Area 1

Group 1 emphasized that more data, especially soil data, are needed to reduce uncertainties in the
dermal guidance document.: Group 1 said that a 10% default value for organic compounds in soil
was a threshold starting place, but that much more research is needed. The group mentioned
studies on 4-cyanophenol, as evidence that absorption from soils can exceed the 10% default.
Group 1 felt that the guidance document identified all important uncertainties, but recommended
that the document discuss some uncertainties in greater detail. Group 1 also suggested that the
ionization of chemicals in water not necessarily be regarded as an uncertainty in the context of
this dermal guidance document. They also raised questions about the impact of pH factors on the

dermal risk assessment process.

Discussion Area 2

Addressing the characterization of uncertainty, Group 1 suggested that the workgroup consider -
labeling uncertainty with a numerical order of magnitude value (e.g., 2-, 10-, 100-fold).
Representing uncertainty with order of magnitude values may help to put the relative importance
of various factors into perspective. In other words, it will be easier for risk assessors to
determine which uncertainties are more likely to be more significant and which are likely to be
less significant in the dermal risk assessment process. Group 1 recommended that the workgroup

consider categorizing uncertainties by:

= Exposed dose

| Absorbed dose
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B K., texp» Absorption Factor

L] Dermal to oral (species) extrapolation

Discussion Area 3

Group 1 said that it may sometimes be possible for dermal risks to exceed oral or inhalation
exposure risks, but more research needs to be done to identify chemicals and/or chemical classes
for which this makes sense. Some consultants in Group 1 suggested that dermal risks may
outweigh other exposure pathway risks for high-molecular-weight chemicals such as

hydrocarbons.

Discussion Area 4
Group 1 felt that the magnitude of uncertainties can be reduced by more data collection.
Specifically, Group 1 would like to see more dermal data generated for chemicals in soil and for

high-molecular-weight chemicals in water.

Group 2 ‘,
Chair: Gary Diamond, Syracuse Research Corporation

Discussion Area 1
Group 2 felt that variables that could be represented as reflecting variability include: shower
time, surface area, and absorption fractions. Available data are not adequate to support

distributions of Kps for individual chemicals.

According to Group 2, the dermal guidance document identified several tools for characterizing

uncertainty:
L] Conducting sensitivity analysis (ranking of importance)
L] Identifying research needs 5
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= Identifying what distributions are needed

Group 2 1dent1f1ed other uncertamtles 1nc1ud1ng temperature effects aglng of skln concentratlon
terms, summmg across pathways dlfferent absorptlon dose rates, pathway-spe01f1c toxrcologlc
targets, and K, prediction uncertainty. Group 2 felt that the workgroup 1dent1ﬁed these |
uncertamtles in the guldance and that the next step was to quantify these uncertamtles to

determine Wthh factors are most important.

Dtscusszon Area 2 |

To effectively commumcate uncertamty regardlng dermal risk assessment Group 2
recommended that the workgroup quantitatively identify the uncertainties by level of lmportance
Group 2 also ralsed the question of how the collectlon of s1te specrflc data might reduce
uncertamty, but did not draw spe01f1c conclus1ons or make recommendatlons regardlng site-
spec1flc data collectlon Group 2 recommended that the workgroup consrder addressmg
uncertamty w1th an order of magmtude or range value saymg that sometlmes a hrgher confldence

can be achleved w1th a dlstrrbutlon than a pomt estlmate

Discussion Area 3
Group 2 said that if the dermal risk drives soil pathway risk assessments, then the model and
default assumptions for estimating risks are probably ﬂawed. Currently, data do not exilst to ‘. ,
support the conclusion that health effects at Superfund sites are assocrated with the dermal
pathway. Group 2 suggested that it would be good to have a dermal reference dose for a select
few problem chemicals (e.g., PAHs, organic chlorine pesticides). Such chemical-specific data |
could serve as benchmarks that may enable researchers and I‘lSk assessors to determme whether

or not dermal pathway exposure is a problem

Discussion Area 4 ‘
To improve the overall quality of dermal risk assessment and reduce uncertamty, Group 2

recommended that the workgroup focus on evaluating and vahdatmg models. The workgroup
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should more thoroughly evaluate the types of studies used to create the models. The workgroup
might also consider comparing existing data using biomarkers of exposure (e.g., biological
exposure index [BEI]) with estimated dermal doses. Group 2 suggested that the workgroup
apply models for estimating K s and dermal doses to pharmaceuticals. For example, the
workgroup could evaluate the K s predictive model and dermal dose model by conducting
relatively simple nicotine or nitroglycerin human studies. Human studies such as these will
enable the workgroup to compare their predicted dermal doses with in vivo estimated dermal
doses, which will in turn help them to evaluate and validate their models. Group 2 felt that the
current validation studies cited in the rdermal guidance document are not adequate to support a

confidence statement.

The weakest part of the model’s variable distributions was the lack of soil data. The group
agreed that information gathering and génerating should be a priority to improve the overall
quality of dermal risk assessment. They said that the workgroup might want to approach data
gathering with a probabilistic-distribution mind set. Even if these data are of poor quality, it is
highly probable that researchers will obtain more information from scientifically unsound

probability distributions than they would from scientifically unsound single-point estimates. '

Group 3

Chair: John Kissel, University of Washington

Discussion Area 1

Overall, Group 3 felt that the dermal guidance document addressed most of the factors that
significantly contribute to uncertainty. Group 3 distinguished between identifying the
uncertainties and emphasizing the uncertainties in order to put dermal risk assessment
uncertainties into perspective. The expert panelists felt that the document should emphasize
some of the identified uncertainties over othgrs. They suggested that the workgroup place

particular emphasis on uncertainties regarding route-to-route extrapolations and dermal
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absorption of inorganics from soil. For example, the document should discuss route-to-route ,

extrapolations and toxicity factor uncertainties in its introduction of Section 5.2.

Discussion Area 2
Group 3 suggested qualitatively ranking uncertainties based on Agency confidence levels, using

2 €6

“low,” “medium,” and “high” ratings of parameter confidence. The experts emphasized

communicating “comparative” risk estimates to risk managers and the public.

Discussion Area 3

Group 3 said that the magnitude of uncertainty regarding dermal exposure is greater and more
problematic than other exposure-route uncertainties. The two uncertainties highlighted by Group
3-were route-to-route extrapolations and exposure estimates for inorganics from soil. Group 3
suggested that the workgroup consider adding monolayer adjustment (with an appropriate
explanation of how and when to use it) in the document text. Group 3 also felt that the dermal
guidance needs more discussion and recommendations regarding sediments and sediment
exposure. Group 3 discussed replenishment of contaminated soil on the skin, concluding that it

was another uncertainty area that the workgroup might want to address.

Discussion Area 4

Group 3 felt that more data acquisition will lower the magnitude of dermal exposure
uncertainties and improve the overall quality of risk éssessments. Group 3 recommended
creating standard protocols for dermal studies. Consultants in Group 3 also suggested that the
workgroup search for opportunities to validate their assumptions and approaches used in the

dermal models and guidance.
General Discussion

Mr. Clewell summarized the group’s discussions about dermal risk characterization and

uncertainty. He mentioned factors such as the oral toxicity factors, exclusion of skin toxicity,
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predicted K s versus experimental data, the lack of soil data, and other dermal data gaps and
uncertainties. The expert consultants briefly discussed the benefits and costs of conducting in
vitro versus in vivo experiments for dermal data generation. Mr. Clewell said that the most
important variable in chemical availability appears to be chemical form (composition); the
consultants agreed that chemical form and compound variations are more important than site-

specific soil conditions.

The panelists discussed the implications of the fact that there are so many data gaps; they
recognized that for many risk assessors, the level of uncertainty regarding dermal exposure to
inorganics in soil is so high that pathway is often not included in the risk assessment process. -
For example, the State of New Jersey does not examine the dermal pathway as part of its risk
assessment process, primarily because the State does not want to let dermal uncertainty drive risk
management. Several expert consultants expressed concern about functionally ignoring dermal

exposure. This concern generally focused on dermal exposure to organic chemicals.

Dr. Frederick said that he is not overly concerned with dermal exposure to inorganic chemicals
because the metal ions do not readily pass through soil into skin. Paul Chrostowski emphasized
that all chemicals have an octanol/water partition coefficient, even those that do not readily pass
through the skin. Several panelists said that they do not feel comfortable dismissing the dermal
pathway for inorganics, even though they have doubts that such exposure is significant. Dr..
Chrostowski and Rosalind Schoof summarized the conversation by saying that the object of this
dermal guidance is to get good data, even if tﬁe values for exposure are very low. Therefore, the
goal of the workgroup should be to encourage data generation. The consultants recognized that
the impetus to research dermal exposure can be enhanced with Agency encouragement and
support—for example, if EPA were to integrate new research into their dermal guidance
document. Several consultants also recomménded developing a protocol for site-specific data
generation in order to facilitate and enhance the integration of dermali exposure pathway data and

to reduce scientific uncertainty.
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The expert consultants recommended that EPA keep the dermal guidance workgroup as a

standing working group to provide technical information when needed.

Several panelists endorsed the concept of usmg the Internet to work toward consrstency for the By
natronal pomt of view for dermal r1sk assessment gu1dance An Internet webpage could be B
created to describe the workgroup One panehsts suggested routmg the dermal workgroup
webpage through the Risk Assessment Forum. Consultants strongly endorsed creatmg such
Internet links for the dermal workgroup, including a dermal guidance database that would be

IR

regularly updated with the most recently available data (similar to EPA’s IRIS website).
Observer Comment' |

Garrett Keating, of the Lawrence L1vermore Lab, noted that the words “more data” appeared on
nearly every overhead and asked what kmd of data, specrflcally, is needed Mr Keatmg sard that
risk assessors need guidance in the dermal-soil pathway. Currently, vrrtually ‘any dermal-soil
protocol is considered equally acceptable. Regarding dermal-water exposure, there are -,
potentially two kinds of data: steady—state data (the model needs 1mprov1ng) and validation data
(the model needs testing). Mr. Keatlng asked the. consultants to address these 1ssues whﬁe the
document is bemg developed He also recommended that as more in vzvo data become

available, EPA consider ways to 1ncorporate the new 1nformatlon in the document




7. NEXT STEPS: PLENARY DISCUSSION ON
DERMAL EXPOSURE ISSUES

Before concluding the two-day meeting; Mr. Clewell asked the expert consultants to prioritize
the key points they want to convey to EPA, ranking them using three levels: “Today” (short-

term), “Tomorrow” (medium-term), and “Future” (long-term).
“Today’,

In the short term, the expert consultants would like to see the following points incorporated into

and/or more fully addressed in the Superfund Dermal Guidance document:

®  Clasify the derivation of the 95% CI for K, calibration.

L Clarify the basis and derivation of EPD boundaries.
L Clarify the document’s text, especially the discussions involving uncertainties.
= Address the fact that the document “underpredlcts halogenated chemlcals

consider adjustment based on density.
L] Insert the monolayer correction into the document (where appropriate).

= Insert an acknowledgment and citation of the reference (Gerrity and Henry, 1990)
for the preferred route-to-route extrapolation.

L Perform sensitivity/uncertainty analysis and rank the uncertainties using
qualitative/quantitative measurements (e.g., low, medium, high).

m Define, illustrate, and bound how to calculate lag time (1,).

| Define recreational exposure assumptions (including sediment and surface water
recreational criteria).

L] Establish the workgroup as a standing dermal workgroup (with funding).

- 56




“Tomorrow”

Acknowledge in the document that there may be a loss of VOCs. during shower
scenarios because the water chemical concentratlons lessen when the water
contacts air.

Add vehicle to toxicity factor tz{ble.

13

In the early stages of the “tomorrow” medium-term period, meaning in the next couple of

months, the consultants hope to see the workgroup:

Perform a regression analysis for K, using the Vecchia database.

Perform the regression for K, using K,,, and molar volume rather than K, and
MW,

After this is done, the consultants recommend that the workgroup:

Perform the regression for K, usmg molecular substructures and compare with
current method.

Continue ranking uncertainties using sensitivity/uncertainty analysis of
parameters.

Establish a standard reésource depos1tory and clearinghouse (e.g., a website) for
reviewed K, values and other important dermal data to encourage consistency.

Develop standard criteria for dermal-soil exposure protocols and

determinations that allow risk assessors to use chemical- -specific experimental K.s

~ (and soil AFs) instead of predicted K,s. Criteria should be developed for both

retrospective and prospective use in evaluating and planning.
— in vivo protocols
— in vitro protocols

Refine soil adherence estimates using Dr. Kissel’s information.
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L] Address transfer factors, including dermal exposure estimates from contact with
concrete, utility poles, and other surfaces. '

. Incorporate pesticide deposition and absorption (neat vs. aqueous) issues.

= Create an Agency Dermal Working Group (with funding) to address dermal issues
spanning all EPA divisions. :

1

L] Transfer and integrate dermal data across EPA programs.

Future

Beginning in the next millennium and continuing far into the future, the consultants hope to see

the workgroup and other dermal researchers:

L] Generate more dermal data, especially for inorganics from soil. This data should
include information about specific chemical forms and soil types.

| Collect data, for priority chemicals, on toxicity (portal-of-entry effects). When
justified, derive dermal reference doses considering both systemic toxicity effects
and portal-of-entry type effects.

] Focus on in vitro dermal-soil studies, then progress to in vivo studies: develop in
vitro (and later in vivo) study protocols, then use the generated in vitro data to
learn how dermal exposure is impacted by soil variability, chemical form, and
other variables. Expert consultants noted that this may be difficult because broad
generalizations may not be accurate and risk assessors may need site-specific data
to properly assess dermal exposure issues. '

] Use in vitro dermal studies to create and/or refine protocols that risk assessors and
researchers should use in addressing various classes of chemicals (e.g., inorganics,
SVOCs, pesticides, persistent chemicals). In vitro studies may also be used to
develop screening tests for risk assessors. The panelists noted that the protocols
and screening tests may vary by chemical class.

| Conduct human in vive studies with internal biomarkers. For example, look at
dermal exposure to benzopyrene or nicotine in order to correlate environmental
exposure with measurable systemic exposure. This will help to compare modeled
versus experimental data. '
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L] Develop more complete mathematical models (pharmacokinetic and kinetic) for
extrapolating to human from animal-study data. Use human studies with
butoxyethanol or isopropanol for validation.

| Address how risk assessors can assess the influence of chemical mixtures in the
dermal pathway.

= Examine chemical disposition in different tissues and the ensuing effects of
chemicals on various target tissues.

L] More thoroughly research the effects of skin metabolism, skin reservoir effects,
and chemical metabolism in skin.

After completing the “Today,” “Tomorrow,” and “Future” lists, Mr. Clewell adjourned the
meeting by thanking the expert consultants, the EPA workgroup, and observers for their
participation in the Risk Assessment Forum’s Workshop on Issues Associated with Dermal

Exposure and Uptake.
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Workshop on Issues Associated with Dermal Exposure and Uptake

- U.S. Environmental Protection Agency
. - Washington, D.C. o
December 1998

Chai’ge to,Experfé/Disc.ussion Issues

This workshop is being held to discuss issues associated with estimating dermal exposure
and uptake of environmental contaminants. The workshop discussions will focus on generic
technical issues raised during the February 1998 peer review of the Risk Assessment Guidance
for Superfund, Supplemental Guidance, Dermal Risk Assessment (hereafter known as the ;
Superfund Dermal Guidance). Although the workshop issues were derived from the review of a
proposed Superfund model, they are generically applicable to the estimation of chemical uptake .
within many U.S. Environmental Protection Agency (EPA) programs. Therefore, discussion of
these issues at the workshop should not be limited to the context of the Superfund Dermal
Guidance.

Background

- InJanuary 1992, the EPA Office of Health and Environmental Assessment (now the .
National Center for Environmental Assessment, N CEA) completed an interim report entitled.
Dermal Exposure Assessment: Principles and Applications: This report provides guidance for
conducting dermal exposure and risk assessments. The conclusions of this report were:
summarized at the January. 1992 National Superfund Risk Assessors Conference. During this
meeting, Regional risk assessors requested that a workgroup be formed to prepare an interim .
dermal risk assessment guidance for. the Superfund program. The purpose :Qf;th'is guidance would
be to promote consistency in the procedures used by the EPA Regions to assess risks from ‘
dermal exposure at Superfund sites. In August 1992, a draft Superfund Dermal Guidance was
circulated for review and comment.

In 1995, a workgroup convened to address issues related to the August 1992 Superfund
Dermal Guidance and to redraft the document. The revised guidance was peer reviewed in
February 1998. Several issues related to dermal exposure and risk assessment were raised during
the peer review. The workgroup addressed some of these issues-in a revised'dr.aft of the
guidance. Other issues raised during the peer review were broader in scope. The EPA Risk
Assessment Forum is organizing the present workshop to discuss some of these broader, more
generic issues. ‘




Discussion Issues

The generic technical issues identified during the February 1998 peer review of the
Superfund Dermal Guidance can be organized into four categories: issues associated with dermal
exposure to contaminants in water, issues associated with dermal exposure to contaminants in
soil, issues associated with the adjustment of toxicity factors to reflect absorbed dose, and issues
related to risk characterization and uncertainty analysis for dermal assessments. These issues
will be the focal point for discussions during this workshop. For each category, workshop
participants are referred to specific sections of the November 1998 draft of the Superfund Dermal
Guidance for background and technical details.

The questions within each category are intended to help structure and guide the workshop
discussions. In addressing these questions, workshop participants are asked to consider: what do
we know today that can be applied to answering the question or providing additional guidance on
the topic; what short term studies could be conducted to answer the question or provide o
additional guidance; and what longer term research may be needed to answer the question or
provide additional guidance. ‘ ‘

Dermal Exposure to Contaminants in Water

Proposed approaches for estimating dermal exposure and uptake of chemical
contaminants in water are presented in Chapter 3 of the November 1998 draft Superfund Dermal
Guidance. In the approach for organic chemicals, a skin permeability coefficient (K,) is
estimated as a function of a chemical’s octanol/water partition coefficient (K,,) and its molecular
weight (MW). The relationship is based on a regression analysis of measured skin
permeabilities. For metals and inorganic chemicals, the Superfund Dermal Guidance
recommends using measured K, values. In the absence of measured values, a default of 0.001
cm/hr is recommended.

1. Comment on the correlation equation used to estimate the skin permeability
coefficient (K,) for organic chemicals. Is the approach used to estimate the K,
values and their 95% confidence intervals plausible? Include in the discussion
consideration of the database analyzed to generate the correlation equation. :

2. Comment on the statistical analysis used to establish the Effective Predictive
Domain for the K, correlation equation (i.e., the range of K,,, and MW where the
predictive power of the regression equation would be valid). Evaluate the new
methodology for calculating K, ., for chemicals outside of the Effective
Predictive Domain.

3. Comment on the use of K, and K, ., in the dermal absorption model (specifically
the use of K, for all t,,.,, (exposure time) < t* (time to reach steady state
absorption), and the use of K, or K, .., when t,,.,, > t*).
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Comment on the use of predicted K, or K, ..., vs. chemical specific experimental

-values. Consider the criteria used to select studies to develop the regression

model (see Appendix A of the Superfund Dermal Guidance). Should these and
other criteria be used to judge chemical specific experimental values? What are
the minimum criteria that should be satisfied before chemical specific
experimental values can be used in lieu of model predictions?

Comment on the approach recommended for metals and inorganic chemicals. Is
the default K, (0.001 cm/hr), that was previously recommended in the 1992
Interim Guidance for Dermal Exposure Assessment still scmntlflca.lly sound and
defensible? :

Comment on the other default exposure assumptions (see Table 3.2)

+ - recommended to estimate the Dermal Absorbed Dose per event (DA,,,,,) (e.g.,

tovene = 10 minutes for exposure in a shower). Are these defaults scientifically
sound and defensible?

Dermal Exposure to Contaminants in Soil

Recommendations for estimating dermal exposure and uptake of chemical contaminants
in soil are presented in Chapter 3 of the Superfund Dermal Guidance. The approach is very
briefly summarized in this chapter and the reader is referred to Chapter 6 of the 1992 Dermal
Exposure Assessment: Principles and Applications for details on the methodology. Table 3.4 in
Chapter 3 lists recommended absorption fractions for two metals and eight organic
compounds/classes of compounds. These estimates are based on data. Table 3.4 also lists two .
default absorption fractions to be used in the absence of measurements. For semivolatile organic
compounds, a default absorption fraction of 10% is recommended. For inorganic chemicals, a -
default of 1% is recommended : .

Estlmates of soﬂ to-skin adherence must be used with estimates of absorptlon fractlon
from soil to calculate the Dermal Absorbed Dose per event (DA,,,,,). Recommendations on the
use of soil-to-skin adherence factors also are presented in Chapter 3 of the Superfund Dermal
Guidance. Table 3.3 in Chapter 3 list some soil-to-skin adherence factors by activity and soil
moisture content.

1.

Discuss the current absorption fraction approach as applied to the vdermall
absorption of chemical contaminants from soil. Consider such factors as the
duration of soil contact, the soil particle size, and the level of soil moisture and

- whether these factors should be used to adjust the absorption estimate. Overall, is

the proposed methodology scientifically sound and defensible?




Comment on the soil absorption values presented in Table 3.4 of the Superfund
Dermal Guidance. Are these estimates supported by the available data? Are they
scientifically sound and defensible? A

Comment on the proposed default absorption fraction of 10% for organic
compounds in soil. Is the rationale for selecting this default clear and transparent?
Is the estimate scientifically sound and defensible? Is their enough supporting
evidence to allow this estimate to be characterized as representative of the
average?

Comment on the proposed default absorption fraction of 1% for inorganic
chemicals in soil. Is the rationale for selecting this default clear and transparent?
Is the estimate scientifically sound and defensible? Is their enough supporting
evidence to allow this estimate to be characterized as representative of the
average?

Comment on the proposed approach to calculate a total body soil-to-skin
adherence factor based on the surface area weighted adherence factors for each
body part. Is this a scientifically sound approach? Could other methodologies be
recommended?

Adjustment of Toxicity Factors to Reflect Absorbéd Dose

Chapter 4 of the Superfund Dermal Guidance provides a discussion on adjusting toxicity
values derived from oral dosing studies. The methodologies described in the Superfund Dermal
Guidance attempt to estimate absorbed or internal dose following dermal exposure. However, .
many toxicity factors (such as the cancer slope factors and RfDs reported in IRIS) are derived
from an administered oral dose. Therefore, it is recommended in Chapter 4 that “adjustment of
oral toxicity values should be considered when characterizing the risk associated with the dermal
exposure route.” Table 4.1 in Chapter 4 provides a summary of some gastrointestinal absorption
efficiencies that are available in the published literature. Also provided in the table are -
recommendations pertaining to whether adjustment of the oral toxicity factor would be

necessary.

1.

In cases where the critical study, which forms the basis of a toxicity factor, hasn’t
provided adequate iniformation on oral absorption, the Superfund Dermal
Guidance attempts to identify appropriate bioavailability studies in the peer
reviewed literature. Such studies are selected based on their resemblance to the
critical study in terms of dosing regimen (e.g., route, vehicle, and dosage) and host
characteristics (e.g., species, age, and sex), in order to provide sufficient
information on the oral absorption of the chemical in question. Comment on the
factors considered in the selection of appropriate bioavailability studies. Should

A-6




other factors be considered? - Also, .comment on the studies summarized in Table
. 4.1. Are the estimates of gastrointestinal absorption the best available?

2. - The information in Table 4:1 in Chapter 4 is then used to determine if an .
adjustment in the toxicity factor is necessary to account for the difference in the
estimated dose between the oral and dermal routes. The Superfund Dermal
Guidance recommends making quantitative. adjustments to toxicity factors only
when there is evidence to.indicate that the oral absorption in the critical study was
significantly less than complete. An oral absorption fraction of 50% is
recommended as the cut-off for this purpose. This avoids making minor
adjustments. for chemicals that exhibit relatively efficient absorption (80-90%).
Further, the 50% cut-off is intended to reflect the inherent. variability associated
with measuring bioavailability. Comment on the approach for deciding when to
make adjustments to the oral toxicity factor. Are these recommendations
scientifically sound and defensible? Is the rationale for selecting a 50% cut-off
clear and transparent? Is the cut-off estimate scientifically sound and defensible?

Risk Characterization and Uncertainty

The EPA’s 1997 Policy for Use of Probabilistic Analysis in Risk Assessment and 1995
Policy for Risk Characterization call for greater clarity, transparency, reasonableness, and
consistency in Agency risk assessments. To address these objectives, all major uncertainties and
an evaluation of their influence on the outcome of the risk assessment should be discussed in a
risk characterization. Some of the major uncertainties in dermal risk assessments are identified
in Chapter 5 of the Superfund Dermal Guidance. These include:

the reliance on adjusted oral toxicity factors to estimate toxicity from the dermal route of
exposure;

the exclusion of toxic effects at the skin surface in the risk assessment;

the recommended use of permeability coefficients for water that are based on model
predictions, rather than measured values;

the lack of quantitative information for the dermal absorption of chemicals in soil; and

variability and uncertainty in dermal exposure parameters for soil contact, such as skin
surface area exposed, soil-to-skin adherence, and frequency of exposure.

1 Have the factors which make the most significant contribution to uncertainty
been identified in this guidance? Is the discussion of the uncertainties complete?
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2)

3)

4)

How should these uncertainties be characterized in a dermal risk assessment in
order to effectively communicate the results to risk managers and the public?

Using the default assumptions in this guidance, the estimated risks associated with
dermal exposure are often greater than the risks for the ingestion or inhalation
routes, particularly for contaminants in soil. How does the magnitude of the
uncertainty for estimating dermal risks compare to the uncertainty for these other
routes of exposure? How should this information be used to characterize the
uncertainty for the dermal route?

How can the magnitude of these uncertainties be reduced in order to improve the
overall quality of the risk assessment?
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Vo ¥ United States
\ Environmental Protection Agency, . -, . . s o s —
’ Risk Assessment Forum * * ° BT e T : R

Workshop on Issues Associated with
Dermal Exposure and Uptake

Ty ey

Bethesda Ramada
Bethesda, MD - e e
December 10-11, 1998

; b g eenTh owed vmesow M nb, e .
gen a EPLIS W C RS TICT L TN BN WL FLE S By L0 Sk SPA S FERNEN RN
: 13

Workshop Chair: Harvey Clewell, ICF Kaiser, International
Workshop Facilitator: Jan Connery, Eastérn Research Group, Inc.

THURSDAY, DECEMBER 10, 1998 = /'« ond

8:00AM Registration/Check-In

8:30AM Welcome Remarks, Meeting Structure, Objectives, and Peer Clabsmsltaiton -
Harvey Clewell and Jan Connery

9:00AM U.S. EPA Risk Assessment Forum’s Role. . o
Steve Knott, U.S. Environmental Protection Agency (U.S. EPA) Rlsk Assessment Forum‘ ‘

9:10AM Background on the Current Dermal Guidance o
Mark Johnson, U.S. EPA, Region V and Mark Maddaloni, U.S. EPA, Reglon 1l

9:40AM Charge to the Peer Consultants ',M Come e o
Harvey Clewell

9:55AM Presentation on Dlscussmn Issue One:

T . B ’

Dermal Exposure to Contaminanisin Water '
Kim Hoang, U.S. EPA, Office of Research and Development (ORD)/Nat/onaI Center for
Environmental Assessment West (NCEA-W)

10:10AM BREAK

10:25AM Breakout Group Discussion of Issue One - - .0 - gl
11:25AM Summary of Discussion Issue One

12:10PM Obseﬁer’?COmMéhté S R A A AT I A E

12.220PM . - LUNCH




THURSDAY, DECEMBER 10, 1998 (continued)

1:20PM Presentatlon on Dlscussmn Issue Two:
Dermal Exposure to Contaminants in Soil
Mark Johnson - ‘

1:35PM Breakout Group Discussion of Issue Two

2:35PM Summary of Discussion Issue Two

3:20PM Observer Comments

3:30PM BREAK

3:45PM Presentation on Discussion Issue Three: i
Adjustment of Toxicity Factors to Reflect Absorbed Dose
Mark Maddaloni

4:.00PM Breakout Group Discussion of Issue Three

5:00PM Summary of Discussion Issue Three

5:45PM Observer Comments

6:00PM ADJOURN

FRIDAY, DECEMBER 11, 1998

8:45AM Planning and Logistics
Harvey Clewell i
9:00AM Presentation on Discussion Issue Four:

Risk Characterization and Uncertainty
Ann-Marie Burke, U.S. EPA, Region |

9:25AM Breakout Group Discussion of Issue Four
10:15AM BREAK
10:30AM Summary of Discussion Issue Four
11:15AM Observer Comments
11:30AM LUNCH - | »
12:30PM Next Steps: General Discussion on Dermal Exposure Issues
2:30PM Workshop Summary
Harvey Clewell
3:00PM ADJOURN
D-4
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Peer Consultant Introduction
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~ U.S. EPA Risk Assessment Forum’s Ro'.;le
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Background on the Current Dermal Guidance
" Mark Johnson . |
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Presentéﬁén on Discussion Issue One: . .,
Dermal Exposure to Contaminants in Water * =

: i
* . Kim Hoang
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Chemlcals from Table 5-8 of DEA (EPA 1992) 1dlent1ﬁed to be
‘_ outs1de of the Effective Predictive Domam of the Flynn database

Log Kow <-1 and MW <60 Log Kow > 4 and 150 < MW <350,
' and MW > 600
{ Chemicals . ‘ Log MW | Chemicals Log MW
‘ Kow | . . Kow
Water ‘ -1.38 18 Benzo-a-anthracene {5.66 228
Urea o ‘ 211 |60 |Benzo-a-pyrene 6.10 250
| Bydrazine Bosulfate . |-207 |32 |Benzo-b-fluoranthene 612|252
' | Chrysene '5.66 228
DDD | 580 320
DDE o 569 |318
DDT . \ 636 |355
Decanol o 411 |1583
Dibenzo(a,b)anthracene 16.84 278
Fluoranthene 495 2023
Hexachlorobenzene 5.31 284.8
| Indeno()pyrene , . 76.58 276.3
Nitrofen o 553 |284.1
PCB-chlorobiphenyl 6.50 292
PCB-hexachlorobiphenyl 62 |361
Pentachlorophenol ' 586 |266
TCDD . . |eso {322
Tris(2,3-dibromopropyl) | 4,98 697.6
i)hosphate
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M’

| Kp,max estlmatlon for outllers

~u L !' \ b -fu_n. [ ',4 S j? H "
‘?‘ FEER EUE ~;

o Kastmg and Roblnson (1 9‘)3) Kp,m;x bounded by

absorptlon through epldenms and blood ﬂow rate

dev1at10n from DEA membrane model

1 1 1
Kp,max ,,KP,SC Kb/u qb Kp,ve

-where:

- K, Upper limit for Kp « in aqueous layer b

o= K, steady-state permeability coeﬁ‘iment through the stratum comeum
(sc) (obtained from correlatton) | |

- Ky blood-to-vehlcle partition coefﬁcient

- g, cutaneous blood ﬂoW-lfate pef unit area of skin |

- K, v steady-state permeability "coeﬂ.”icient through the viable epidermis

9 ) . PR

. K max used only When tevent > t*, for steady-state N

absorplon through all layers of skm

. E-27




K, for Inorgamcs

Table 3. 1 Permeablllty Coeffic1ents for Inorgamcs

Compound Permeablhty Coefﬁclent Kp
| | (cm/hr)
Cadmium 1x10?
Chromium (+6) 2x 107
Chromium (+3) 1x 107
Cobalt 4% 10
Lead l1x10*
Mercury (+2) 1 x10°
Methyl mercury |1x 10°
| Mercury Vapor. 10.24
Nickel | 12x 107
Potassium 2x10%
Silver 6x 10*
Zinc chloride 6x 10*
All other iliorganics_ | 1x10°
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Charges (1)

® For Organics

()

Comment on the database used to denve
the correlatlon equation

Comment on the correlation eq_uation

- (predictors K,,, and MW) used to |

estimate the skin permeablhty
coefﬁment (Kp) and the 95% CI

Comment on the statistical ana1y51s used

 to establish the Effective Predictive

Domain for the K, correlation equation
Comment on the use of K, .,
Discuss the use of es’timated'K«p VS.

experimental data
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~ Charges (2)

~ ® For Inorganics: comment on the approach

-~ recommended for metals and inorganic
chemicals. | |
e Comment o_ﬁ the other expOSUre default
- values | o
e Discuss the Issue of Using Model Instead bf
Chemical Specific Study? | |

. E-31




Presentation on Discussion Issue Two:
'Dermal Exposure to Contaminants in Soil

Mark Johnson
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Body Part-Weighted Average
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Table 3.3 Activity Specific-Surface Area Weighted Sonl ‘Adherence Factors
K WeightedAF
(mg/cm’
50th % 95th %

.0.04 0.2
0:06 0.2

0.2 2.7

22 123

0.01 ‘ 0.5
- 0.04 0.1
" 03

0.02 .07
0.1

0.2

0.4

0.3

: . 0.6
tJhty Workers > ; 0.8
DTHER RECEPTORS‘ '

0.2
0.07
0.3

! WexgbtedAF based on exposure to face, forearms, hands, lowerlegs, & feet.

2 Weighted AF based on exposure to face, forearms, hands, & lowerlegs.

3 Weighted AF based on exposure to face, forearms, & hands.
Note: ﬁm;mmmsulmﬁamnvmmmwiAFsﬁxsmmhraawnwsbawam
residential and commercial/industrial exposure scenarios.

“Weighted AF based on all body parts for which-data were available.
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Presentation on Discussion Issiié’_’[i'ree: .
- Adjustment of Toxicity Factors To Reflect Absorbed Dose .

Mark Maddaloni .
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Presentation: on Discussion Issue Four:
Risk Characterization and Uncertainty

Ann-Marie Burke
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Next Steps: Plenary Discussion on Dermal Exposure Issues

(typed from Harvey Clewell’s handwritten.notes)
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TODAY

(SGD)
[

95% €I for K, & EPD
“Underpredicts halogenated chemicals™—can use C to assist

Monolayer correction

Acknowledge preferred RTR (G & H).

Sensitivity/uncertainty analysis (qualitative/quantitative) H, M, L

Define/illustrate/bound
T .

Défine recreational exposure assumptions

Establish standing SDWG
- - w/ funding

Acknowledgement of loss to air of VOCs in shower

Add vehicle to RfD table
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TOMORROW .

AM.

m  Regression analysis for K,
— Vecchia database
— MV, T

P.M. SUBSTRUCTURE
P.M.
= Sensitivity/uncertainty analysis of parametet's
m _ Depository (website) for reviewed K, values etc. (not another IRIS)
m Standard criteria for exposure Kp protocols (& soﬂ)
—  retrospective & prospective
(OECD—K,,)
s REFINED SOIL ADHERENCE (KISSEL) "~

" CONCRETE & OTHER SURFACES
- (TRANSFER FACTORS)

m  DEPOSITION (pesticides)
— pesticide absorption vs. water

=  STANDING AGENCY DERMAL wcz R

“ .

= TRANSFER/INTEGRATION OF DATA ACROSS PROGRAMS
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' THE NEXT MILLENNIUM

MORE DATA..
u INORG. FROM SOIL
— CHEM. FORM
—  SOIL TYPE
n DERMAL TOX. (P.O.E.)—in situ
—  DERMAL RIDS
—  SYSTEMIC & P.OE.
— - human in vivo studies ' .
—  soil vs. existing data ' ~ . L
—_ internal biomarkers :
—  PK/kinetic models ' :
— human validation
—  butoxyethanol
—  isopropanol
— in vitro soil studies
— . variability of soil .
— chemical form
—  contamination/preparation
— classes of chemical
— inorg.
"—  SVOCs _
© — - pesticides . 1
——  persistent .
—  develop screening tests

Co —  mixtures :
—  move beyond absorbed dose to target tissue
—  skin metab. ‘

—  rteservoir . :
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APPENDIX F

BREAKOUT GROUP OVERHEADS







BREAKOUT GROUP DISCUSSION OF ISSUE ONE:
DERMAL EXPOSURE TO CONTAMINANTS IN WATER

GROUP 1
1. Comment on correlation equation for K,
K, equation? — OK, molar volume may be better .
95% CI? — uncomfortable w1th this—assumes an error structure that is unknown

Database used to generate equation—
More data generation . -
—_— relevant chemicals
- LDg Kow (hlgh & IOW) :
— standardized procedures
2 Superfund interests are persistent chemicals
also included in high production chemicals

2. Statistical analysis of EPD—OK , .
There should be a domain based on the propertles of data in ‘the database
Extrapolation outside the EPD—No :

K, max? OK

3. K, &K, ., —OK?

4. K/K,max V8. €Xp. values.
=0 uncomfortable with ignoring data

<> options:
report correlation value :
report “consensus” exp. values. Average (‘7)

5. Metals—OK, but coulldébe 1mproved. Some 1ssues are:‘
speciation is not considered
methyl mercury—organic rather than metal?
mercury vapor
arsenic is missing in metals list

6. No significant comment

May want to state in the document dermal absorption issues of importance to EPA that are not
treated. For example, pesticide absorption from pesticide formulation is not treated in document.




GROUP 2

Tssue 1: In Vitro Correlation

1. Datat;ase——analyze Vecchia

2. Include substructural parameters in corr. analysis—better r*
Explore other K, predictive models

3. Explore nonlinear models for relating K,-K,
4, Use molar volume in place of MW (software avail.)
5. Consider variable dependency (MW-K,,, molar volume-K,,)

5a. Consider data transformation inmodel (e.g., Log)

6. Need high quality database of K, s—reviewed
e.g.  “Star List”; other data experience

7. UCLys—doc needs to show how UCL,; was derived
8. Need to explore experimental K s, e.g., HPLC

. Predictive model may be wrong }

. Need clarification of UCL,; NOW
Issue 2: K EPD

1. Need clarification of “outliers of EPD”

2. Need approach for replacing predicted K,,,,, W/ experimental :
. Predictive approach yields highly conservative values of K, : i

Issue 3: EXP Duration

1. No basis for distinguishing t, < or >t
This needs to be explicitly stated in doc.

Issue 4: Predicted vs. Experimental 1

1. Use of model might not reward new data collection g
2. Use of model contributes to consistency | ‘
3. Need criteria for evaluating experimental values 3 ]

F4




Issue 5: Inorganic

1. Better documentation of derivation of chemical-specific:K s

9. Methodology needs to consider both ionized & non-ionized states of inorganics
How did EPA deal w/ this issue - :
Use models—water parameters

Issue 6: DEF EFs

1. Need loss term for C,—Doc needs to address C,, term on chemical-specific basis

2. PRA




GROUP 3

1.-4. Guidance should encourage (at least not discourage) data collection

— need protocols if site specific experimentation is to be conducted
<> Seek validation .

1. Seek consistency across EPA groups

5. 10 for inorganics
— Hg?
— Others don’t drive?

6. 10-minute shower

— some doubt as to validity as screen (NHAPS?)
— Fig. 1.1 '

residential vs. recreational




GENERAL DISCUSSION

. 1. - In vitro correlation (Pc;tté & Guy équatic;n) o
2. Effective predictive domain
- Kp,max
3. Short-term vs. long-term exposure events
— 24 T, G
. 4. . Predicted K, vs. measured . - ‘ o , o
— criteria ' .
S. Metals/inorganics .
— default K,
e - .6.. Exposure defaults -
— shower > D.W.
—_ VOCs
Dermaldata . . e
Criteria:
— S.S.

— Donor vehicle “just H,0” ,
—_ Receptor vehicle. = .. . : o N
— “no barrier”
— VOLPO oo
— T, pH '
— In vivo vs, in vitro .
— receptor (high Log K )
— pore effect (low K_,)
— metab. (OPs)
— OECD




BREAKOUT GROUP DISCUSSION OF ISSUE TWO:
DERMAL EXPOSURE TO CONTAMINANTS IN SOIL
GROUP 1

MORE DATA

1. Current Absorption Factor Approach vs. Rate Approach

Given the theoretical limitations and data limitations maybe this is the best we can do

now—

—_ Note that data assume 24 hour exposure always

—_ Not all data in the literature are included—

— How should data be added—7?

— Data listed in table should be for less than monolayer coverage (and noted as such)
Concerns

a) time effect
default values—b)  mechanisms of transfer from soil to skin (expected vs. actual):
" sweating, direct contact, vapor pressure
c¢)  Soil transfer to skin; turn-over vs. no turn-over

2. Data used—
— soil properties of applied soil (org. carbon, moisture)
— particle size
— amount of soil (cp. to monolayer)
— adjustment to monolayer?
— contamination procedure
— default-chemical groups

3. 10% organic compound default?
No, not clear

4, 10% for inorganic
No, not clear

<> Solvent extraction (cp. to max. conc. in solvent)

5. No comment




GROUP 2

1. Need more experimental data:
kmetlcs
. =» rate approach
=> time adjustment of absorption fractlon

absorption fraction S
screen based on extractlon—modelmg of adsorption

Need guidance for experimental:

std. soils

— particle size ] .

— loading ] current data biased towards:

—_ aging ] — large particle size
— unaged

expt. prep.

— in vitro

— in vivo est. of absorption
2. Table 3-4
Numerous chemical-specific issues with values in table

3. 10% organic default < . “better than nothing”
— basis not clearly presented
—_ empirical support is not overwhelming
(need more data)
(existing data biased)
— Soil extraction (solvent) might be a basis for departing from default
— state limitations of use for screening

4. 1% organic default
—_ low confidence in default
— based on 2 studies
— need more data
— explanation of basis of value for cadmium

3.&4. Present default as distribution
(e.g., range)

5. SA weighting—*“A great leap forward”

Estimates for multiple activities
— need to explore various statistical approaches for estimating CT & RME

F-9




GROUP 3

1. ABS ‘
— short term yes :
—  long term, move to aT # 24 hours (requires knowledge of ABS as f[t])
—_ current implicit adult SCR ~ good, can’t change parameters in isolation (contact
duration)
—_ particle size, aging—yes (L.T), moisture ~ no
2. Table 3.4

— dominated by Wester et al. data
— particle size too big
— in vivo contact?
— aging

3. 10% org. default
~ OK

4. 1% metal default
No GI adjustment?
5. Total body AF

— generally good
— site specific?
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BREAKOUT GROUP DISCUSSION OF ISSUE THREE: IR
ADJUSTMENT OF TOXICITY FACTORS TO REFLECT ABSORBED DOSE

GROUP 1
1. GI Absorption Factors for estimating oral bioavailability <> dermal RfD.
OK for inorganics (more defensible)
2. For organics <
— dermal RfD best
— IV or inhalation better
Almost all absorbs— . ;- Co e
— but should consider oral 1st pass metabolic transformations

— oral inactivation (dermal would be more toxic than oral)
— oral activation (oral more toxic)

TS

TS

Recommend language saying OK to use GI Absorption Factor (~100%), except for éﬁémicals with
known or expected or possible 1 pass effects.

Route-to-route extrapolation—absorbed dose rate
ingestion : )

— gavage

— feeding

— drinking

dermal

— showering exposures=>shot time

— soil or occupational exposures=>long time

Ch. 4 needs to describe better what the data in Table 4.1 are & are not. Anticipate the tém'ptatiori
for misuse of the data—may want to include RfD from the critical study since the absorption
fraction is tied to this.

F-11




GROUP 2

RAGS:
oral-~dermal
1
THQ = —_—
RfD - AF!
water-+soil
I1-RAF!
I{HQ =
RfD
- NEED lower & upper bounds & CTE (central tendency estimate)
Ioml
HQom! =
Rf‘Doral
. Udermal
HQuermat =
?
Options
Udermal
L HQyermat = —_—
RfD - AFy
Udennal
2. HQdcrmal =
NOAEL,, - AF,, - UF
Option 1
Udennal
HQdcrmnl =
: NOAEL,, - AF,, - UF
1. Revision of RfD prompts revision (review) of AF,

2. AF,/AFy is (may) be a component of UF

3. AF,, are tox. factor-specific (RfD, CSF)
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4. AF,, # AFy
5. AF proliferation:
— AF,,, RfD (1998, 1999, 2005, etc.)
— AF,,, CSF (1998, 1999, 2005, etc.)
— AFH
Option 2
Uder
HQqer = —
RfD - AF,
1. Consistent W/definitibn of RfD
2. Requires EPA to develop one set of AF values, i.e. AFy
3. Update of AF is prompted by new AF data, not new. RfD
4. AFy can be assessed using “standard” approach:
— weight of evidence
— UFs—inter- & intraspecies
— lower and upper bounds etc.
5. EPA has to develop AFy, values anyway to support extrapolations across chemical species
and matrix (e.g., source < soil)
6. Avoids “AF proliferation”
7. Prompts data collection on AF,; needed to support EXP-UPT-biokinetic modeling

TABLE 4.1 VAILUES:

Speciation of inorganics may not be comparable across routes

Need to be clear that values are for orai<ddermal extrapolation and apply to the NOAEL,,
and not necessarily to humans

If better data for AFy are available, should it be represented in table 4.1?
Need to specify to which tox. factor the values in Table 4.1 apply (RfD or CSF)
Values indicate level of precision that may not be realistic (e.g., 1.# %)

“Other organics”—may not apply to TPH
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—_— If we had better biomarkers of exposure, we wouldn’t need Table 4.1
— C, & N; values do not reflect best data on AF N; & C;

- Need to consider dose-rate differences
—_ oral=>dermal (i.e., Haber’s assumption)

MADD. RULE:
— OK
— How do you assess the data to determine if 50% criteria is met?

MISC.:

Need guidance on how to assess AF
There is no “oral” guidance analogous to dermal

F-14



GROUP 3

1.

Route, vehicle, dosage

species, age, sex

noted in text=>should be added to table
+ dosing regimen
+ measure of ayailability. - S
+ 12 pass actlvatlon/mactlvatlon (and dose)

Avaﬂablhty adjustment w/o PK adJustment

<> danger of false confldence |
50% adjustment not popular (80%7?)
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BREAKOUT GROUP DISCUSSION OF ISSUE FOUR:
RISK CHARACTERIZATION AND UNCERTAINTY

GROUP 1

MORE DATA—Especially from soil and, for chemicals with a large Log K, from water

1.

Have all of the factors been identified=>laundry list

Yes— L

= jonization of chemicals in water are not necessarily uncertain if pH is known or can
be estimated

Characterization of uncertainty?
Order of magnitude indications?
2, 10, 100 fold?
Relative importance—
which uncertainties are more likely to be large/small

May want to group uncertainties in:
) exposed dose
) absorbed dose
K,,, texp» Abs. Factor
€)) dermal to oral (species) extrapolation

Is it possible that dermal risks really could be larger than oral or inhalation?

Yes, sometimes—
Identify chemicals (classes) that this makes sense for?

‘F-16



GROUP 2

Model variable distributions.

®  Shower time—high conf. in variability est.. -
. SA__ 113 ”» 114
= ADH factor—when “Kissel is ready”

u K, “don’t go there yet”

sometimes you have higher confidence in a distribution than a point estimate

| I% [ |

sensitivity analysis

— ranking of importance

— ID research needs

— what distributions are needed

other UFs:
— temperature effects
— aging of skin
— conc. term
— summing across pathways
— different abs. dose rates
— pathway specific tox. targets
— K, prediction uncertainity

U Communication

= Quantify uncertainty—
= Which factors are most important?
=2 Can collection of data @ the site reduce uncertainty?

Dermal UNC Relative to Other Pathways

= If dermal risk drives soil pathway risk:
“Houston, we have a problem”
. No data supporting health effects at SF sites associated w/dermal pathway

» It would be good to have dermal RfDs for a few problem chemicals (e.g., PAHs)
— Benchmarks—is the dermal pathway a problem?

E-17




Reducing Uncertainty
= Compare biomarkers of exposure (e.g., BEI) w/ estimated dermal dose -+ . ...
L Apply models for estimated K, & dermal dose to pharmaceuticals: nicotine, nitroglycerin -
—_ K, model evaluation
—_— dermal dose model evaluation

] Compare predicted dermal dose w/in vivo estimated dermal dose . . - .. . ‘i

. Model(s) evaluation/validation is needed -
— validation studies cited are not adequate to support a confidence statement

F-18



. GROUP 3

u " How does this approach relate to MCLs
— concern that MCLs might be used nonconservatively

1. ~ Yes? ID vs. emphasize
— route-to-route (but not PK, metabolism)
=> dermal absorption of inorganics from soil
u section 5.2 intro
=> no mention of route-to-route
L] L, M, H ratings of parameter confidence

u check list with refs. of PDFs
2. Emphasize “comparative”
3. Dermal uncertainty vs. other routes

clearly worse

= route-to-route
= inorganics from soil
u add monolayer adjustment
L] sediments?
L replenishment? <> ABS
4. u more data (standard protocols?)
n hunt for validation opportunities

F-19







APPENDIX G

POST-MEETING COMMENTS




Note: Post-meeting comments were not required but were submitted by two of the peer
consultants, Dr. Gary Diamond and Dr. Kurt Enslein.
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- ... Dermal Risk Assessment .. :.© .-, .
by Dr. Gary Diamond

© - sComments.on November 1998 Draft of RAGS Supplemental Guidance: -

1. General

The document is very important and will be éxtremely useful to risk assessors. The Dermal
Workgroup should be commended for their efforts to develop and bring this guidance document
forward. ’ Lo T

2. Table 3.1 | |

The bases for the recommended values of K are not obvious from the document. It would be very
useful to the reader if the derivation could be made available in a'supplemental document or file.
This would facilitate updates to the values should new data become available (i.e., the reader needs
to know what data were considered in the derivations to identify “new” data). The 1992 ORD report
cites Moore et al. (1980) as the basis for a K value of 4E-06 cm/hr (page 5-83). The 1998 guidance
document cites SE-07 cm/hr for lead acetate, presumably based on Moore et al. (1980), although this
is not stated (Table 3.1). I attempted to derive this value from the Moore et al. (1980) and came up
with values ranging between 3.5E-07 - 4.9E-07 ,cm/hr,“deﬁending on which time points were
averaged. e e

3. Table 3.4

The Vélué for thedermal EBSbetiqh frééfioh of cadmlumm sQiJ is 01ted Z{SOOI,fromWesteret al.
(1992). However, Wester et al (1992) seems to support a values that range from 0.0002 - 0.0007. .

4. Adjustment of Toxicity Factors L

: YA
The oral pathway Hazard Quotient (HQ) is calculated as: "~ '~ * e
Eq. 1 n
I
. oral
HQ_()_ral_RfD oL L. . G - P
' ' oral - - ' Lo e !
L B A R ' ‘-"';"l, Ll T . {455}* EFR AT A c""f S

where I is intake and RfD is the oral dose that is not expected to produce an adverse effect in
humans, given the associated uncertainties in our understanding of the toxicology of the chemical.
' P T 2 S L P PO Ve S TR Ry




In the calculation of the dermal pathway HQ, intake (I), is replaced with uptake (U), the “absorbed
dermal dose”. The issue at hand is the corresponding term that replaces the RfD:

* Eq.2

U

H Qdennal = df;mal
Two very different approaches are:
Eq.3
U, .
H - dermal

) ‘Qaral RfD‘ AFH

Eq. 4
U

o dermal
HOora = NOAEL,, - AFy, -UF

In Eq 3, the RID, the “non-adverse intake in humans”, is factored by an estimate of the oral
absorption fraction in humans (AFy). InEq4, the NOAEL estimate in the species (Sp) used in the
“critical study” is factored by an estimate of the absorption fraction in that species (AFg,) (and for
that experimental design). ' -

These two approaches are conceptually very different and require different types of supporting data.
The data needed to support Eq 3 are data that would support a best estimate of the oral absorption of
the chemical in humans. The data needed to support Eq 4 are data needed to estimate the oral
absorption of the chemical in the bioassay (or in exposure scenario, if the RfD was based on a human
epidemiology study).

In my opinion, Eq 4 is problematic in the following ways:

A change in the “critical study” will require EPA to derive an AFg, for the new
study design (species, route, dose, etc).

The “critical study” provides a quantitative launching point for the estimate of the
NOAEL in the most sensitive human population (i.e., the RfD). This is usually
achieved by applying uncertainty factors to a LOAEL or NOAEL observed in a
bioassay or epidemiological study. These uncertainty factors account for
uncertainties in our understanding of interspecies and intrathuman)species
variability in absorption. If we factor the NOAELg, with AFg,, we need to consider
an adjustment to the UF applied to the NOAEL,,.
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Values for AFg, are not only chemical-specific, but they must be toxicity factor
specific. That is, if the oral toxicity and oral cancer bioassays are in different species
(or are of different exposure designs), different AFg, values may be needed in the
estimate of the dermal pathway HQ and cancer risk..

The values for AFg, recommended by EPA must not be confused with values for AF,,
used to adjust the intake (I) in the estimate of HQs for exposure pathways not
represented by the RfD (e.g., using an RfD for water soluble arsenic to estimate the
HQ exposure to less soluble forms of arsenic in soil). I fear that the list of AFgsin
Table 4-1 of the dermal guidance will be erroneously interpreted as reasonable

- estimates of AFy,, they are not (at least this is true for the values presented for nickel
and cadmium). : ' : -

5. Table 4.1 and Supporting Documentation

Given the above comments on toxicity factor adjustments, some additional comments on Table 4.1
follow:

The table should identify the toxicity factor (e.g., RfD, CSF) to which the adjustment
applies.

The document should provide a more complete evaluation of AF values for each
chemical, and should note the subset of the data set that is being used to estimate
AFSP.‘ For example. Elakhovskay (1972) is the basis for an estimate of AFSP for
nickel, presumably because it is the only long-term oral dosing study in which nickel
absorption estimates could be derived (the estimate is based on urinary nickel
measurements made during a 6-month daily gavage study). However, there are at
least 10 other studies from which estimates of AF can be derived, seven of which are
studies in human subjects or populations (Sunderman et al., 1989; Cronin et al.,
1980; Christensen and Lagassoni, 1981; Gawdrodger et al., 1986; Menne et al., 1978;

* Spuit and Bongarrts, 1977; Horak and Sunderman, 1977; McNeely yet al., 1972; Ho
and Furst, 1973; Jasim and Tjilve, 1986a,b; Tjilve and Stahl, 1984).

* The table cites AF values for cadmium in food and water. However, there is really
no basis for unique values in the two media (Diamond et al., 1994); and the same can
be said for lead and cadmium (James et al., 1985; Maddaloni et al., 1998;
Sunderman et al., 1989). Whether the metal is in food or water makes little
difference. What does make a difference is when the metal is ingested with respect to
the ingestion of food; thus, the absorption of the metal in water will be high if it is
ingested after a fast that continues for several hours after the metal is ingested;
absorption will be lower if the metal is ingested in water right before, during or-after
ameal. Presumably, the reason there are unique food and water AF values for
cadmium in Table 4.1 is because there are unique food and water RfDs for cadmium
on IRIS. The basis for the two RfDs is the assumption of higher absorption of
cadmium when it is ingested in water than when it is ingested in food; the rationale
for this assumption is similarly flawed, in my opinion. As an aside, there are four
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high quality studies of cadmium absorption in humans, in addition to the McLellan
et al. (1978; the latter citation is listed as McLellan, 1978 in Table 4.1): Flanagan et
al., 1978; Newton et al., 1984; Shaikh and Smith, 1980; Rahola et al,, 1972).

A document that provides guidance on how to evaluate data on oral
bioavailability/gastrointestinal absorption, of similar depth and quality as the
dermal document, would be of great benefit to risk assessment.
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You asked me to write up suitk of my suggestions conccming the Kp modsl, Here they are -

they were all communicated in one fashion or ancther to the breakout group, and Gary Piamond
summarized them fairly. ’

1. Data base. It seems obvious that the model should he redeveloped with Vecchia's dalubase.

_ First of all, it is somewhat more axtenive, Mt more importantly. the included data at Jeast meet
gome acceptance criteria. Anneue Bunge's concern about grussly difference numbcrs in the
literature for several compounds can be dispused of, in my opinion in scveral ways. Pirst, a
careful revisw of the relevant publications; if that does not resolve the issue, use the geometric
muan i€ possible; and if all else fails, remove the offending observations, I shopuld point out that
the Vecchia database does include some of Flynt’s compounds. .

There will remain the problem that the databga will sl be blased towards certain chernical
groups. The only solution ta that problem is tesung. o

2. The equation. As published in the druft ducuiment, the cquation clcarly has problems (and s0
would the redeveloped model with the the Veschia data), The shape of the residuals clearly
indicates that the modcl is not appropriate - soms sort of transformation or additionnl terms are
neoded. I believe that substructural parameters and/or higher-order terms would he of
considerable help. 1 base this conclusion on 2 facts: Afer the 1992 exercise, one of my people
made some experiments adding snbstructural parameters: this resulted in r2 wround 0.85; Paul,
Chrostowski mentioned that he used higher-order lcrms of logP and wound up with similar 2,
EPA personne] seemed L be resistant to the idea, in that it would moke use of the equation toc
diiTicult in the field, T believe that is a red herring, It would be easy to provise the necessary
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software - Clay Frederick mentioned the Web.

Lalso brought up the point that there may be better logP estimators than the one being used
currently. I specifically cited a paper hy Gombar and Ensicia (no bias of conrse!) which
describes such an estimator.

Improving the model would reduce the variability of cstimates, and result in more intelligem
regulation.

3. EPD. I was the fellow who suggested the techpique in 1992, We have developed some
improvemcnts, and the result has been patented. ‘The way the technique has becn implemented is
not quite ¢osrect - otherwise all the compaund from Which tie equation was developed would be
within the EPD. EPA stat? used zome approximarions; I believe this should not be done.
Incidentally, we now have 3 patent on the implementation of the procedure.

4. 95% Confidence intervals. The intervals arc much too optimistic. They are based on the error
terms in the gyuation. Thoy should be based on the assumption that the compounds tobe
estimated are not part of the same distribution as the design- database. This requires the nse of
unity in the Hat matcix, and will rasult in much wuder intervals. They may lock pretty bad, but
thet's life.

5. Predicted vs. meacured Kp. The argument in the draft is tha, becausa of the great variahiluy of
measured Kp's, an estimate fram the mode] would be mere secure. I would agree with that, and,
in fact, reinforce that judgment. However, if the reasons for the large variation in measured
vaines could be identificd, one may wish to chnsge the opinion. 1 know that Vecchia has
attempted to identify all the causes of variability, but I am not convineed. I am not convinced
because [ have worked with many thousands of dats pomls and usuaﬂy find that the rcason for
deviations can be found in most instances,

6. Whaz ¢ next? loward the endvhh! meeting ried dctcrmmc g3 to-how the suggestions
from the peer review group would be implemented, inasmuch as the EPA staff that has been
respousible for the dralt is now scattered among the regional offices. I am concerned that
inadquate resources will be available to implement the necessary changes, Do you have any
irformetion as to this topic?

Bost personal rag#rds.

ue
Kurt Enslein
VP.. Technology
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