
order listing of the top hazards and affected 
occupational groups will be presented by haz­
ard type and other data elements. Apart from 
descriptive information, strengths and limita­
tions of the HHE database will be presented 
relative to its applicability for hazard surveil­
lance. Furthermore, these data can be used by 
the healthcare industry to target intervention 
activities for exposed occupations. 

433. ---------­
A RISK ASSESSMENT APPROACH FOR 
INDIVIDUAL CHEMICALS IN COM­
PLEX HYDROCARBON MIXTURES. J. 
Dennison, Colorado State University, Fort 
Collins, CO 

We present an approach for evaluating the 
kinetics of specific chemicals in gasoline, a 
complex mixture of petroleum hydrocarbons. 
Occupational exposure limits (OELs) have 
been established for several components of 
gasoline, including benzene, n-hexane, alkyl 
aromatics, and for the mixture as a whole, 
based on tolticological data of varying com­
pleteness. Toxicological data on gasoline are 
especially incomplete, considering its variable 
composition. Therefore, an approach that can 
provide risk estimates for individual chemicals 
in the mixture is valuable. The challenge lies 
in being able to properly account for the inhi­
bition of each component's metabolism in the 
mixture. We used gas chromatography to fol­
low the timecourse of benzene, toluene, ethyl­
benzene, xylene (BTEX) and n-hexane during 
vapor uptake chamber experiments with rats 
acutely exposed to different levels of gasoline 
mixtures. Samples of the air in the exposure 
chamber were serially analyzed to determine 
the uptake and metabolism of chemicals. The 
chemicals of interest were isolated on chro­
matograms and the remaining chemicals were 
integrated together. A physiologically-based 
pharmacokinetic (PBPK) model was then 
developed to enable risk assessment for the 
chemicals, based on appropriate biomarkers. 
The model was rescaled to human occupation­
al exposure conditions, including human spe­
cific factors for physiology, uptake, and metab­
olism. The model described the timecourse of 
BTEX and hexane in humans, incorporating 
the lumped pseudo-chemical to address the 
inhibition of BTEX and hexane clearance. This 
data-validated modeling approach provides a 
means for assessing the occupational risks of 
specific chemicals when exposure to them 
occurs as part of a complex mixture, and may 
be useful for assessing risks to specific compo­
nents in other hydrocarbon mixtures such as 
Stoddard solvent or jet fuel. 

(Supported in part by a Cooperative 
Agreement from ATSDR (U61/ATU 881475) 
and the NIEHS Quantitative Toxicology 
Training Grant T32 ES07321.) 
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434. --------­
HARMONIZING METHODS FOR 
DERIVING OCCUPATIONAL EXPO­
SURE LIMITS: A CASE-STUDY FOR 
METALS AND OTHER COMPOUNDS 
RELATED TO METAL AND MINING 
OPERATIONS. A. Maier, L. Haber, 
Toxicology Excellence for Risk Assessment, 
Cincinnati, OH 

Harmonization of OEL derivation methods 
has a long-term goal of working towards con­
vergence in scientific criteria, while acknowl­
edging the appropriateness of differences in 
approaches that are based on considerations 
unique to individual OEL-setting bodies. 
Increased harmonization promotes standardi­
zation of protection for global workforces, 
increased transparency of OEL values, and 
increased pooling of resources for setting 
OELs. This latter benefit decreases duplication 
of effort and allows for more resources to be 
directed towards expanding the number of sub­
stances for which OEL guidance is available. 
We conducted a critical analysis of OEL docu­
mentation for compounds related to metal and 
mining-related operations to determine the 
degree to which standard scientific criteria are 
used to address critical steps in the derivation 
of health-based OELs among international 
organizations. A comparison of OEL values 
for case-study chemicals revealed significant 
differences among organizations, and these 
differences often reflected diversity in scientif­
ic criteria that were applied. We present an 
analysis of disparities and agreements in meth­
ods for addressing a number of key aspects of 
occupational risk assessment that are involved 
in setting an OEL. In this analysis we evaluat­
ed current approaches and provide recommen­
dations for harmonization in the following 
areas: I) establishing criteria for a minimum 
database, 2) documenting the degree of confi­
dence in OELs, 3) using poorly documented 
epidemiology data, 4) documenting the point 
of departure estimate, 5) using dosimetry 
adjustments for extrapolating from animal 
data, 6) applying uncertainty factors, 7) and 
using mode of action data for setting OELs for 
carcinogens. Based on this analysis, we con­
clude that greater harmonization of the scien­
tific criteria used for setting OELs will 
~nhance their value for promoting global 
worker-health. 

(Sponsored by the International Council on 
Metals and the Environment.) 
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435. ---------­
SILICA EXPOSURES FOR SAND-
BLASTERS: A WEB-BASED INTRODUC­
TION TO OCCUPATIONAL EPIDEMIOL­
OGY AND INDUSTRIAL HYGIENE. T. 
Lentz, B. Malit, NIOSH, Cincinnati, OH 

Exposure to airborne crystalline silica is a 
serious occupational hazard potentially affect­
ing at least 1.7 million U.S. workers, many of 

whom are exposed to concentrations that 
exceed limits defined by current regulations 
and standards. Each year, more than 200 sili­
cosis-associated deaths still occur, and an 
unknown number of workers continue to die 
from silica-related diseases such as pulmonary 
tuberculosis and lung cancer. Workers who 
perform abrasive blasting using silica sand are 
especially at risk for exposures to high concen­
trations of airborne crystalline silica. Focusing 
on sandblasters and the associated silica expo­
sures, NIOSH researchers have developed an 
Internet-based educational model that presents 
occupational epidemiology and industrial 
hygiene concepts . The module was developed 
for the EXCITE program of the Centers for 
Disease Control and Prevention, accessible via 
the Internet as an educational resource for high 
sch.ool teachers. The program is designed to 
introduce high school students to epidemiolo­
gy and public health. Drawing from the exam­
ple of an actual silicosis outbreak that occurred 
among sandblasters in Texas in 1988, the mod­
ule describes how a multidisciplinary team of 
investigators traced the disease to an occupa­
tional exposure source. Students are chal­
lenged with questions about the investigation 
and possible strategies for addressing specific 
situations. Industrial hygiene is explained with 
an emphasis on the methods used to control 
and eliminate hazards. Illustrations are provid­
ed to indicate analytic techniques, engineering 
controls, personal protective equipment, and 
work practices. The module, which was writ­
ten according to an easy-to-read format, pro­
vides the basis for a NIOSH worker education 
publication to address the risk of silicosis for 
sandblasters and methods to control hazards. 

436. ---------­
EVALUATION OF WEB-BASED TRAIN-
ING DESIGN FEATURES BY JOB CLAS­
SIFICATION. W. Brazile, A. Turner, J. 
Harris, Los Alamos National Laboratory, Los 
Alamos,NM 

An on-line web-based training (WBT) eval­
uation was developed at Los Alamos National 
Laboratory to measure adult learner prefer­
ences of WBT design features . The evaluation 
was developed for a new waste management 
course that targets approximately 4,000 
employees. The target audience is composed 
primarily of three job classifications of work­
ers: technical staff members, specialty staff 
members, and technical support employees. 
This research was designed, in part, to ascer­
tain the preferences of WBT design features 
based on job classification. Trainees are asked 
to rank WBT design features on a scale from l 
to 5, with I being "very unimportant" and 5 
being "very important." The six WBT design 
features that are being evaluated include provi­
sion of job resources, entertainment, media, 
interactive exercises, ability to take the on-line 
quiz at any point during the training, and rele­
vancy of the training to the job. To date, of the 
approximately 350 trainees that have received 
credit for the training, 144 have completed the 
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1. 
. RELATIONSHIPS BETWEEN WORK 
EXPOSURE AND RESPIRATORY OUT­
COMES IN POULTRY WORKERS. 
S. Kirychuk, J. Dosman, P. Willson, L. 
Dwernychuk, University of Saskatchewan, 
Saskatoon, SK, Canada; J. Feddes, A. 
Senthilselvan, C. Ouellette, University of 
Alberta, Edmonton, AB, Canada 

A pilot study was conducted on 74 poultry 
barn workers in Western Canada during the 
winters of 1998-2000. General respiratory 
health, current, chronic and work related respi­
ratory symptoms; general work duties, and 
work-site factors were ascertained, pre-expo­
sure, by questionnaire. Personal airborne expo­
sure levels and changes in symptoms and lung 
function were measured across the work-shift 
for all workers. Workers were classified 
according to the type of poultry operation 
(floor based, n=53; cage based, n=l3) in 
which they worked. There was no significant 
difference in daily hours spent in the barn 
between those who worked with caged poultry 
(5.41±2.35 hours) and those who worked with 
floor-based poultry (4.42±2.48 hours). Age of 
birds was 47.10±58.36 days for floor based 
versus 155.91±63.01 days for cage based facil-, 
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ities. There were no significant differences in 
personal environmental measurements between 
cage-based and floor-based facilities (ammonia 
13.22±13.70 ppm, 17.34±16.35 ppm; total dust 
5.74±4.85mg/m3, 10.01 ±8.84 mg/m3; endo­
toxin 6046±6089 EU/m3, 5457±5934 EUfm3 
respectively). There were no significant differ­
ences in across work-shift change in pul­
monary function indices between workers 
from cage and floor-based operations. For the 
entire sample total dust dose (work hours/day 
x total dust) significantly correlated with 
across-shift change in FEY 1, whereas endotox­
in dose and ammonia dose did not. Stocking 
density was significantly correlated with aver­
age ammonia (ppm, p=0.002) and ammonia 
dose (ppm x work hours/day; p=0.004) in floor 
based operations and with total dust (parti­
cles/ml, p=0.002) in cage based populations. 
Stocking density was also significantly corre­
lated with chronic cough (p=0.003) and across 
work-shift cough (p=0.05) and chest tightness 
(p=0.06) for workers from floor based opera­
tions; and with phlegm when working 
(p=0.018) and chest tightness across the work­
shift (p=0.004) for workers from cage based 
operations. Type of poultry production opera­
tion and therefore type of work exposures 
appear to significantly impact symptoms expe­
rienced by workers exposed to these 
atmospheres. 

2000909 

2. 
DUST GENERATION SYSTEM FOR 
AGRICULTURAL SOIL DUST. K. Lee, R. 
Domingo-Neumann, R. Southard, UC Davis, 
Davis, CA 

Agricultural workers are prone to exposure 
to mixed dust of inorganic and organic com­
pounds. Diverse working conditions and oper­
ations in agriculture make direct measurements 
of the mixed dust exposure difficult. This 
study was conducted to develop a new dust 
generation system to determine possible expo­
sure potency indicators of soil samples. The 
dust generator consists of a blower, a rotating 
chamber and a settling chamber. The rotating 
chamber has inner baffles to provide sufficient 
agitation of the samples while the chamber is 
rotating. A blower provides air into the rotat­
ing chamber, and the suspended dust is moved 
to the settling chamber through a perforated 
pipe. A small fan inside the settling chamber 
helps maintain suspension of the dust. Various 
size fractions of dust are sampled on filters 
suspended in the chamber via outlet ports and 
attached pumps. Air pressure is released 
through a filter plate mounted on the wall of 
the settling chamber. Various operating condi­
tions were evaluated: air intake from blower, 
speed of rotation, soil mass and sampling time. 
To evaluate the characteristics of dust from the 
system, we collected dust samples from agri­
cultural fields while the soil was prepared for 
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