
if any one of three criteria. e,,;.isl in the facility. 
The crileria include 25% of the lower explosive 
limits, chemicals with NFPA health ratings of 4, 
and l % of the median lethal concen1ra1ion. 

Problem: Local architect;; and mechanical 
engioeers need assistance w1tb resolving dis­
pute& with lbe local building code officials. 
Resolution: The first case involved a custom 
Vl!hicie manufacturer. The chemicals in use 
consisted of welding gases, a spray 0dhesive, 
and spray paint cans. The building code inspec­
tor initially required the iostallarion of baz­
aJdous exhaust systems along each poinl where 
the identified chemicals were used. It was 
detennined that this would have been infeasi­
ble. With th.e ass.istan~ of tb.e industrial 
hygienist the manufacturer was able co reach a 
compromise with the building code inspector 
that included periodic indus'.Tial hygiene moni­
loring and corrective action if overexposures 
were idcnti fied. 

The second case involved a large medical 
research center. The research center used 
approximately 40 different chemicals in labord­
tory SCil\e. The main point of debate was the 
requirement lhat when a haza(dous exhaust sys­
tem is installed, it requires :reparate building 
shafts for botb the air exhaust ducts and the air 
intake ducts . This would have sut>stantia.lly 
increased the. cost of the five-story 160,000 
square foot expansion and put it behind sched­
ule. An indusoial hygienist was asked to pro­
vide mathematical exposure modeling in order 
to prove that the medical research center was 
nut in violation. 

Benefit to Others: lndustrial hygienists will 
better understand thr: mechanical code and how 
rhey may assist architects and mechanical engi­
neers with code disputes. 

Poster Session 401 
Papers 309-327 
General Industrial Hygiene 
Papers 309-320 

309. --------­
THE EFFECT ON COMMON AMBIENT 
OXYGEN SENSORS TO ATMOSPHERIC 
DISPLACEMENT OF OXYGEN BY 
HELlliM AT VARJOUS LEAK RATES. 
T. Oldham, M. Harrison, J. Jankovic, Oak 
Ridge National Laboratory, Oak Ridge, TN. 

Numerous manufactu,ers CUITently produce 
oxygen monitoring equipment fur industrial 
safety applications. Due to their small size wd 
low cost, most of these instruments utilize 
some form of electTochemical eel! as their oxy­
gen sensor. Undc::r most condilions, these sen­
sors perform well; however, questions regard­
ing the perfom1ance of these sensors in the 
presence of large amounts of helium or other 
light gases have been noied by different iavesti­
gators. Two types of diffus ion barriers (capil­
lary and membrane) are typically used wjth 
electrochemical oxygen sensors. This study 
mearured the accuracy of different m/!Jlufactur-
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ers' oxygen monitors, utilizing both types of 
diffusion barriers, when ex.posed to different 
concentrations of helium produced at varying 
leak rales. Many types of laborarories and high 
<ech businesses use hquid helium refrigeratiou 
systems for super cooling instrumeots and 
equipment. The potential for an accidental 
release involving large amounts of helium ioto 
the atmosphere is very real in facilities of this 
type. Oxygen sensors of the type discusse<I are 
typically used to monitor these facilities for 
safe oxygen levels. The results of this srudy 
show tbal under certain conditions , some of the 
sensor designs significantly overestimate the 
true oxygen conceutnt.ions. This over-response 
could potentially allow ~mployees to enter a 
hazardous, oxygen deficient environment with· 
out wamiog. The ability to accurately monitor 
oxygen coocentration is crucial to the safety 
and health of employees. This study will pro­
vide induruial safety and hea\!h professionals 
with infonna1ion on the effects of helium on a 
variety of c:llnmonly used oxygen monitors 

310. --------­
NIOSH EYALUATION OF CARBON 
MONOXIDE EXPOSURES AMONG 
POLICE AND EMERGENCY M"EDrCAt 
SERVlCE PERSONNEL AT LAKE 
RAVASU DURING MEMORIAL DAY 
WEEKEND. R. McCleery, L Tapp, J. 
McCl1mmon, K. Dunn, N10SH, Cincinnati, 
OH. 

lntroduction: NJOSH was asked for assis­
tance in evaluating carbon monoxide (CO) con­
centrations in the Bridgewnter Channel in Lake 
Havasu City (LHC), Arizona, over the 
Memorisl Day weekend, Msy 23-26, 2003. 
The reques1 expressed concern about CO over­
exposures among LHC police and Emergency 
Medical Service (EMS) personnel who palro! 
the waterway during holidays for as much as 
10 hours per worksbift . 

Metbods : Real-time CO monitoring was 
conducted ou podium and EMS personnel 
with additiooal general area sampling in and 
around the channel. Daily pre-shift, mid-sb.i!\ 
and post-shift questionnaires in conjunction 
with. exhaJ.e.d breath CO me.asurements were 
also conducted. Questionnaires included infor­
mation on work duties and location, tobacco 
use, and surveys of potential CO exposure 
symptoms. 

Results and Conclusions: There we.re 78 
total workshifls where real-time CO moniloriog 
was performed. Of those 78 wor.ksbi~. 54 
exceeded the NIOSH ceiling limit of 200 ppm, 
64 exceeded th.e ACG[H ex.cursioo limit of J 25 
ppm, 7 exceeded the OSHA PEL e>f 50 ppm, I 7 
exceeded tJ.e NIOSH REL of35 ppm, and 33 
exceeded the ACGIH TLV® e>f25 ppm. Tbere 
were 81 total workshifts where exhaled breath 
analysis and questionnaires were conducted. Of 
those 81 workshifts, 63 were with nonsmoking 
panicipants. Among the 63 nonsmoking partici­
pllnts, 42 bad o post-shift percent carboxyhc-

rnoglobin (% COHb) at or above the ACGTH 
BEl® of3 .5%, with some levels approaching 
l 5%. For 40 of the 8 l workshifts with pre· and 
post-shift rneasurements, the cross-shift differ­
ence was at or above ).5%. The questionnaires 
indicated that the most frequenrly reported 
symptom was headache, followed by fatigue or 
weakness, visual disturbances, and di'z.ziness. 
NlOSH investigators concluded podiUID and 
EMS personnel working in the cuaa! are 
exposed to CO concentrations approaching 
and/or exceeding relevant evaluation criteria. 

311. ---------­
EXPOSURE EVALUATION OF AMBIENT 
A;[R VOLATILE ORGANIC COMPOUND 
CONCENTRATIONS AT A HOUSTON 
HJGHWAY TOLL ROADSTATION. 
V. Murray, Un.iversity ofTexas Health Science 
Center-Houston, Sugar Lil.nd, TX. 

Toll roads are typically situated to alleviate 
existing traffic congestion . As a result, lhese 
highways often experience relatively high 
vehicular traffic density. More importantly, toU 
booth attendants perform their work activities 
in th is environment and are potentially exposed 
to high levels of vchicuJar ernissioll!i. Previous 
studies h3ve characterized toll booth attendants' 
exposures to pollutants such as carbon monox­
ide and particulate marter, but only one other 
study (perfonned outside the U.S .) l1as 
addressed exposure to vol:i.tilc oqpmic com­
pounds (VOCs). Long-term exposure to VOCs, 
even at rnoderale levels, may cause an 
increased risk of adverse health e-lfects, which 
can include cancer, respiratory and central 
nervous systero problems, e..xacerbated aller­
gies, and adverse neurological, reproductive, 
and developmeC1tal effects. The main pwpose 
of this study was 10 characrerize typical work­
shift exposW'eS to a number of automotive­
related voes for II. group ofroll booth a1tcn­
danls manning both entrance and exit ramp 
booths at one of the busiest toll stations in 
Houston. A secondary purpose was to evaluate 
the effect of toll booth air-conditioning on the 
reduction of outside VOC coC1centrations. 

Exposure measurements were performed 
with diffusive air samplers placed inside and 
outside exit and entrance ramp toll booths dur­
ing morning and afternoon/evening workshifis, 
during cwo different work weeks. Outside 
median concentrations for methyl tertiary-butyl 
ether, benzene, toluene, ethylbenzene, m,p­
x.ylene, a-xylene, 1,3,5-trimelhylbenzeoe, 1-
ethyl-2-methylbcozeoe, and 1,2,4-trimethylben­
zene equaled 7.11, 3.90, 3.61, 1.06, 2.94, 0.98, 
0.63, 0.59, and l.19 µg/ml, respectively. 
Although outside Jeve!s were statis1ically simi­
lar at both booths, indoor/oucdoor concentration 
ratios were typically lower for rbc entrance 
ramp booth, suggesting D difference in effec­
tiveness of the air-condil ioni:i.g system . 
Regression analyses indicated a greater effect 
of wind veloci.ty and tempera tire than traffic 
count on outdoor conccnttatioll3. 
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