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T3.1  Felknor, $., Delclos, G., Morandi, M., Schulze, L; The University of Texas Health Sciences Centes, Houston;
sfelknor@sph.uth.tme.edn. CAPACTTY BUILDING IN RISK ASSESSMENT IN LATIN AMERICA.

The Fogarty Center International Training in Research in Environmental and Qccupational Health at the
University of Texas (UT) School of Public Health includes a exitical capacity building and research training compo-
nent in risk assessment through a pilot research projects grant program. Annually, new investigators in collaborat-
ing institutions In Latie America are invited to submit pilot research projects in occupational and environmental
health, These applications are externally reviewed for scientific merit and inteenally reviewed for programmatic rel-
evance. Awards are made based on the availability of funds and merit, and project awards generally range between
$5,000 ard $10,000, Faculty from the UT Fogarty International Training program ave assigned as co-investigators
and mentor the Latin American principal investigators (PIs). Pls are required to present the results of their stuxdies
at an annual Fogarty program meeting or other scientific conference. To date, ten pilot projects have been funded
in fous collaborating countries of: Nicaragua, Costa Rica, Colombia and Venezuela in the areas of occupational and
envirormental health, These will be outlined and discussed.

T23.3 Fenner-Crisp, B; ILSI Risk Science Institute, Washington DC; iwalls@iisi.org. CHARACTERIZING CARCINO-
GENIC POTENTIAL. . -

Most carcinogenicity data are derived from human and long-term intact animal studies, along with a vari-
ety of shorter-terrn in vive and/or in vitre studies. Sometimes a risk management decision has to be made to protect
public health everr though the carcinogenicity data may be incomplete for the chemnicals involved. The use of the
framework for assessing the carcinogenic potential of chemicals will be discussed in this presentation,

W20.1 Fenner-Crisp, PA.; ILSI Risk Science Institute; plennercrisp@ilsi.org, EXPANDING THE MOA/HUMAN REL-
EVANCE FRAMEWORK.

A complete mode of action relevance analysis as distinct from mode of action analysis alone depends on
robust information on the animal mode of action (MOA) as well as systematic comparison of the animal data with
corresponding isformation from humans. In November, 2003, the International Life Sciences Institutes Risk Science
Institute (ILSI RST) published a two-year study using animat and human MOA information to generate 4 four-part
Human Relevance Framework (HRF) for systematic and transparent analysis of MOA data and information. Based
imainly on non-DNA reactive carcinogens, the HRF features 2 concordance analysis of key events in the MOA based
on information from both animal and human sources, with 2 focus on determining the appropriaie role for each
MOA data set in human risk assessment. With MOA information increasingly available for risk assessment purpos-
es, a new [LSI RSI report, sponsored by USEPA and Health Canada, demaonstrates the further applicability of the HRF
for reproductive, developmental, neurologic, and renal endpoints, as weil as the HRFs contribution to ongoing
efforts to harmonize risk assessment principles and practices. Based on ¢ualitative and quantitative MOA consider-
ations, MOA/human relevance analysis contributes to identifying data needs and issues essential for the dose-
response and exposure assessment components of the overall risk assessment.

W14.1 Ferson 3., Tucker W', Applied Biomathematics; scoltt@ramas.cor. SOLVING UNCERTAIN EQUATIONS:
BACKCALCULATING, UPDATING AND DECONVOLVING.

There are multiple ways io solve an equation when its variables are uncertain. For instance, if 4 random
measurement Y is the sum of a randomly fluctuating true value X and an independent measurement error &, then
prohabilistic deconvelution can be wsed to estimate the distribution of ¥ from the distributions for Y and e by untan-
gling theequation Y =X + e, Updating is a related operation used to improve the estimates of cne or multiple quag-
tities based on information about the relationship between them, For instance, separate estimates of the area A,
length L, and width W of a rectangle can be constdered against their relationship A = £ * W to obtain the best pos-
sible estimates that are mutually consistent. Backealcuiation is another operation used in problems such as estimat-
ing, the ailowable range of contaminant concentrations C that will ensure a tolerable rasge of doses D under a pre-
vailing range of intake rates I in a population of exposed individuals. Backealculation solves the equation D = C *

62

I, but in a way that is decidedly different from either deconvolution or updating. We discuss the connections between
these outwardly dissimilar operations and show how the calculations can be understood in a general context.
Examples of each arise in both interval analysis and probability theory. We show that the unification of these two
theories in the context of probability bounds analysis (or, more generally, imprecise probabilities) reveals the inter-
relatedness of the operations. They can be seen as examples of solutions to a general problem and are distinguished
by the nature of the uncertainty involved, the dependence among the operands, and the goal of the caleulation. We
also shiow how the solutions obtained under the more general theory of uncertainty sometimes make more sense
and are more useful than the solutions obtained within the strictures of either more narrow theoty,

M23.1 Finkel AM.; US Occupational Safety and Health Administration; finkel adam@dol.gov. EPA'S 2004 RISK
ASSESSMENT MANIFESTO: A CRITICAL ANALYSIS OF A FORTHRIGHT DOCUMENT.

EPAs recent staff paper ("An Examination of EPA Risk Assessment Principles and Practices”) provides a
clearer statement of the Agencys risk assessment protocols, philosophy, and future directions than the perpetual
mation apparatus that continues to steuggle with the Guidelines for Carcinogen Risk Assessiment, As such, it allows
for a straightforward analysis of its conclusions that does not hinge on the observers Intuition, wishful or otherwise,
about what the Agency actually intends. I will examine this document using the two seminal National Acadermy of
Sciences reports (the 1983 Red Book and the 1994 Blue Book} as a starting point, focusing on key issues the NAS
commiltees identified such as: (1) default models and the evidentiary standard for replacing them with new infor-
mation; () uncertainty in exposure and potency, and (3) human variation in susceptibility to carcinogenesis. I will
also discuss early reactions to the docurnent from stakeholders, especially the allegation that EPA has developed 2
stance that is not policy-nentral, which 1 interpret as disappointment that the Agency has not adopted wholesale a
set of profoundly policy-laden alternatives advocated by its critics {personal views only, not those of the U.S. govern-
ment), o

P3.21 Tinkel AM; US Occupational Safety and Health Administration; finkel adam@dol.gov. THE RISK OF
OCCUPATIONAL EATALITIES UNANTICIPATED BY REGULATION OR CODES OF PRACTICE.

A three-part series (December 2003) on OSHA in the New York Times highlighted the Agencys long-stand-
ing reluctance to pursue crintinal penalties against companies who willfully place employees in grave danger
Various legislators have introduced propusals to increase the severity of such penalties if issued, and to increase
OSHAs interest in the possible deterrent value of zealous criminal enforcement. Such measures, however, are essen-
tially reactive and do not directly reduce the probability that a given workplace tragedy will repeat itselfespecially in
cases where the fatality was caused wholly or predominantly by factors other than non-compliance with regulations
or recognized codes of practice. T will analyze several years of case reports of [atalities inspected by OSHA, in order
to: (1) estimate the proportion of Fatalities that occur because of product defect or design issues, or other factors that
lie outside the existing {or reasonably plausible) scope of federal and state regulatory requirements; and (2) identi-
fy specific circumstances that have resulied in a pattern of fatalities, and where targeted educational and other out-
reach efforts might break this pattern. Based on this analysis, I will recommend process improvements whereby
0SHA, NIOSH, and the state OSHA plans could share information and develop coordinated responses to fatalities that
will likely recur ahsent some effort to inform employers and workers of unrecognized or unappreciated hazards
(personal views only, not those of the U.S. government).

T6.2  Finley BL, Richter R.0.,, Mowat ES., Mlynarek S, Paustenbach DJ., Warmerdam J.L., Sheehan PJ;
Exponent Santa Rosa, CA, Irvine, CA, Menle Park, CA, Oakland, CA, University of South Florida, ChemRisk;
fmowat@exponent.com. CUMULATIVE OCCUPATIONAL ASBESTOS EXPOSURES OF U.S. BRAKE REPATR MECHAN-
1CS. .
Over the past 35 years, the National Institute of Occupational Safety and Health, automobile industries, pri-
vate researchers, and others have collected air samples in garages 1o evaluate brake mechanic expostires to asbestos.
To date there have been no attempts to develop cumulative exposure estimates from these data. This paper provides




an analysis of cumulative occupational exposures of U.S, brake mechanics working in the 1560s thzough 1990s.
Analyses included (1) mechanics working on passenger vehicles and light trucks in commercial garages, where sev-
eral brake jobs were done weekly, and (2) those working in service station garages where fewer brake jobs were done
weekly. Probabilistic (Monte Carlo) methods and various distribution models were used fo caleutate cumulative
exposures from distributions of 8-hour time-weighted average (TWA) exposure concentrations for brake mechanics

_and distributions of job tenure data (fotal yeass worked as a mechanic). The median estimated cumulative occupa-
tional exposure for US. automobile brake mechanics working in garages with no dust control measures ranged
from 0.20 to 0.57 fibers per cubic centimeter-vear (fcc*year), and from 0.01 to 0.02 f/ec*year for mechanics in
garages with dust control measures. Service station attendants had median curnulative exposures that ranged from
0.06 to 0.07 f/cc*year. Estimated cumulative occupational exposures for U.S. brake mechanics are consistent with,

" but generally [ower than, those reported for Eurcpean brake mechanics. The estimated exposures ate all significant-
ly lower than the theoretical iifetime exposure (4.5 foc*year) for 45 vears of exposure at the present Occupational
Safety and Health Adrninistration Permissible Exposure Limit of 0.1 fcc. Cumulative occupational exposures for
U.S. brake mechanics indicate that mechanics are exposed to between approxtmately one-hundredéh and one-thou-
sandth that of other occupational groups that handled raw asbestos or asbestos products.

T94  Finucane M.L., Sattetfield T, Roberts M., Henare M., Henare M.; Kaiser Permanente Hawali Center for
Health Research; University of British Golumbia; Wananga o Awanui 2 Rangi; Auckland University; University of
-Cambridge; Melissa L. Finucane@kp.org. MAORT PERSPECTIVES ON THE RELATIVE IMPORTANCE OF TANGIBLE
AND INTANGIBLE DIMENSIONS OF DIFFERENT TYPES OF GMO APPLICATIONS: AN EMPIRICAL STUDY.

This paper describes an empirical study of how tangible and intangible values are weighed by diverse groups
of Méori people in decisions about the acceptability of geneftically modified organisms (GMOs). Using the method
of patred comparisons, we presented sty participants with several paits of GMO application scenarios; each sce-
nario was articulated in reference to multiple value dimensions. Participaiits indicated which scenario in each pair
was more acceptable. Overall, analyses showed that four dimensions {gene origin, purpose, who benefits, and mauri
inferference) were relatively most important in acceptability judgments; three dimensions (product type, location of
research, and who controls the patent) were relatively moderately important; and two dimensions (type of spectes
modifted and type of environmental benefit) were relatively least important, Other results indicated that most GMO
applications that were presented tended to be seen as isky and unacceptable and that decision making about GMOs
should follow tnformed and thorough processes. The findings are novel in that they more clearly delineate socio-
cultural-values 25 key determinants of evaluative decision making in a risk confext. The findings are, also, consis-
tent with previous research where socio-cultural variables are said to determine sensitivity to potential stigmatiza-
tion and the importance of trust in decision makers, We discuss the implications of the results for developing a sys-
tematic decision framework that adequately incorporates Miori concerns, Such 4 decision framework would facili-
tate the integration of tangible and intangible dimensions of decisions about GMO applications, bringing Méori and
non-Méor} towards closer agreement on which GMO applications should be approved in New Zealand and under
what conditions. The framework will serve as an alternative fo existing decision processes that favor more sc1ent1f-
ic, economic, or other quantitative d1men51ons

" P320 Fischer ARH, deJong AEL, Frewer L], Nauta M]., de Jonge R.; Wageningen University Marketing and
Consumer Behaviour Group and RIVM (National Institute for Public Health and the Environment); arnout.fisch-
er@wurnl, A TRANSDISCIPLINARY STUDY OF CONSUMER BELIEFS, BEHAVIOR AND MICROBIAL CONTAMINA-

- TION IN PREPARING A MEAL,

The prevention of consumer food poisoning is an important issue from the point of view of public health,
For this purpose, information interventions targeted at the behavior of consumers during food preparation ase an
essential part of developing an effective intervention strategy. However results from psychological research have
shown that the development of effective infervention strategies is problermatic, and indicate that consumers do rot

readily adopt safe food preparation practices. To be succassful in communication relevant risk information, target-
ed caeipaigns should be developed in which technical risk assessments and risk perception/communication are
integrated. To achieve this, close cooperation between, micrcbiologists and risk psychologists is required, The pri-
mary gim of the research is to explore and try to understand the refations between consumer practices, the result-
ing microbial contamination, and theie risk perceptions regarding current food preparation practices, A stdy will
be reported in which these relations were explored by asking Dutch consuniers 4o prepare 4 chicken salad in theie
own kitchen. Cross-contamintation during foud preparation was microbiologically followed by contaminating raw
chicken with  harmless tracer, as a substitute for Campylobacter, Participants were then interviewed to explore their
beliefs with regatd to food and food safety. By analyzing videotapes of the food preparation, the microbial contami-
nation of the finished meal, and the interview texts, the relations between behavior and microbial effects and
hetwaen food related beliefs and behavior ace explored, which leads to identification of actual hazards and increased
undesstanding of the relation between behavior and beliefs of consumers. Results and conclusions of this study will
be presented, together with implications for future research.

MI18.6 Forig HK, Xu].H,; Camegie Mellon University, fforig@cmu.edu, COMBINING EXPERT KNOWLEDGE AND
LAY VALUES N CHINA: A CROSS-CULTURAL TEST OF THE CMU RISK RANKING METHOD.

Past research at Carnegie Mellon University (CMU) has demonstrated a method for combining technical
expertise and lay values in 2 process for ranking risks to health, safety, and environment. Although the CMU rmethod
has been shown to work well with U1.5. subjects, its viability in other cultural settings & still being assessed. To explore
this cross-cultural dimension, we tested the CMU risk-ranking protocol among ethnic Chinese. We choose Chinese
subjects because previous cross-cultural research has shown that Chinese differ from westerness along several
dimensions of personality, interpersonal relations, cognition, and values that might influence risk ranking, Five
groups of 8-10 Chinese adults were assembled for this study. Prior to meeting in their respective groups, each par-
ticipant studied written materials (in Chinese} on 10 environmental risks in Beijing (e.g,, air pollution from coal
burning). Fach paticipant then ranked these risks both holistically and using a maltiattebute procedure involving
20 yisk characteristics describing humas and ecological impacts, In a subsequent audio-recordad group session,
participants deliberated to produce helistic and multiattribute group raskings. Following the group sessicn, indi-
vidual rankings were again elicited to assess the impact of the group discussions on individuals views. Finally, par-
ticipants were asked to report their level of satisfaction with their groups decision-making process and asked to indi-
cate how strongly they would approve or disapprove of using the results of their ranking sesston as an fnput to risk-
management decisions by government officials in Beijing, Data analysis explores (i) the extent to which Chinese
participants are swayed by the opinions of their group and of senior group members, (i) differences in attribute
weights assigned by Chinese and by American participants of previous experiments, and (iii) the acceptability of the
CMU process 4s judged by Chinese participants.

T83 Flowers L., Benedict J., Gehlhaus M., US Environmental Protection Agency, ORD, NCEA;
flowess.lynn @epa.gov. U.S, EPAS INTEGRATED RISK INFORMATIGN SYSTEM (IRTS) PROGRAM HEALTH ASSESS-
MENT FOR POLYCYCLIC AROMATIC HYDROCARBON (PAH) MIXTURES.

The IRIS Program is undertaking a health assessment for PAH mixtures. PAHs are ubiquitous environmen-
tal contaminants, A nxember of assessments for Individual PAHs exist, but do not consider the environmental ocour-
rence of PAHs as complex mixtures, The PAH mixtures assessment will include three approaches for assessment of
health risks of chemical mixtures and is based on the Guidance for the Health Risk Assessment of Chemical Mixtures
{U.S. EPA, 1986) and the Supplemental Guidance for Conducting Health Risk Assessment of Chernical Mixtures
(U.S. EP4, 2000). The assessment will also reffect the recommendations of the Peer Consultation Workshop on
Approaches to PAH Health Assessment (U.S. EPA, 2002). Procedures defined by these documents consider data on
either the mixture of concern, data on toxicologically similar mixtures, or data on the mixtures component chem-
icals. For example, the surrogate approach estimates the potency of the PAH fraction of a mixture of concern, based
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