
exposure intensity and location. reveal hot 
spo(s to identify sources, and provide exposure 
intensity distributions. 

In this study, the LPS was field -tested during 
USCG security patrols along the Houston Ship 
Channel. By linking the LPS to 11 direct reading 
5-gas monitor, position info!IDation was fixed 
with contaminant levels for each patrol. The 
field test was conducted over a six-day period 
in August 2003 and at different times of the 
day. Statistical inforrnMion, maps showing peak 
concentrations, freq4.1ency, and time-weighted 
averages along the route of the patrol were cre­
ated using software developed by N10SH for 
the LPS. Results showed sulfur dioxide ranged 
from none detected to 0.2 ppm, hydrogen sul­
fide: from none detected to 1.3 ppm, and 
volatile organic compounds from none detected 
to 5.5 ppro . 

Tite i.nforma.tion obtained from the LPS 
allows safety professionals to better understand 
exposure information and focus conaols where 
they may be more aptly applied. Modular soft­
ware that enhances the utility of the system as a 
valuable tool to researchers for improved iden­
tification, documentation, analysis, and control 
of exposures was developed to download the 
dal8 collected from the prototype LPS . 

370. --------­
DESIGN AND CONDUCT OF AN 
INDUSTRIAL HYGl'.ENE FIELD S1TE 
MONITORING STRATEGY FOR A 
PIPELINE COMPANY TO DOCUMENT 
THE POTENTIAL FOR OCCUPATlONAL 
EXPOSURES TO CHEM£CAL AND 
PHYSICAL HAZARDS. I . Koehn, B. Kuotz­
Johnson, JK lac., Houston, TX. 

A workplace exposure assessment project 
was initiated for a pipeline transportation com­
pany during 2002 with continuing annual work 
during 2003--04. Due to recent and cootinuing 
mergers and acquisitions involving changing 
field sites, corpor.ite safety personnel for the 
crude oil and conventional products/LPG sreas 
requested consulting assistance for a three year 
baseline industrial hygiene assessment project. 
The project scope of work involved the follow­
ing: occupational exposure monitoring for full 
shift hydrocarbon exposures; short-term work 
task monitoring for benzene and/or hydrocar­
bons; personal noise dosimetry; and field site 
swveys for the presence of asbestos~ontaining 
materials (ACM), l~d-based paint, sowid pres­
sure levels, and naturally occwring radioactive 
materials only at LPG locatiofls . Representative 
persooaJ monitoring by job position io.cludiog 
operators, technicians, gaugers, and cruck­
drive.rs was conducl.ed. 

Corporate safety p=onnel identified specific 
field locatkms for both crude oil and convention­
al produc!s/LPG to be assessed on an annual 
basis. A Certified Induslrial Hygienist (CIH) 
with either an industrial hygienist or technician 
complet£:d the scheduled site visits. The sam­
pling strategy was appropriately revised and 
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implemented at each fie.Id site and all personal 
and bulk samples were analyzed by a local 
AillA accredited laboratory. Digiral photographs 
were document<!<! of "suspect" materials and/or 
site locations requiring further investigerion. 

An annual report was prepared summarizing 
all the laboratory analytical data. Separate 
tables for each type of chemical and/or physical 
hazard were documented for each facility field 
site location. A summary report was also 
appended for the coUected project da!a with 

both general and specific recommendations. 
Presentations were made at annual meetings of 
the safety representatives and any follow-up 
monitoring or site inveshgations were outlined 
by the client. Further industrial hygiene con­
sulting work activities were identified including 
ergonomic workstation assessments, perform­
ance of negative workpl.sce exposure assess­
ment, and airborne fiber monitoring for ACM 
pipe coating removal. 

Biological Monitoring 
Papers 371-375 

371. ---------­
FIELD EVALUATION OF A PORTABLE 
BLOOD LEAD Ai~ALYZER 1N WORKERS 
UVING AT A ffiGH ALTITUDE: A 
FOLLOW-UP INVESTIGATION. 
L. Taylor, CDC/NIOSH Harvard School of 
Public Health, Doston, MA; K. Ashley, 
CDC/N10SH, Cincinnati, OH; R. Jones. 
CDC/NCEH, Atlanta, GA; J. Deddons, 
CDC/N10SH University of Cincinnati, 
Cincinnati, OH . 

This study funher evaluaied an electtoanalyti­
cal field-portable instrument which rapiilly ana­
lyzes venous blood lead levels in individuals. 
The instrument, which employs anodic stripping 
voltammotry (ASV) to measure lead in blood. 
was u.sed on blood samples from an Andean 
worker population (almost entirely male) at an 
elevstion of-3800 meter; in Peru. The portable 
ASV instrument was evaluated utilizing paired 
samples from 243 employee volunteers. Each 
worker donat.e<l. two venous blood sample.~. one 
of which was analyzed by theASV device, and 
the other by a reference analytical method, 
~phite furnace atomic absorplion spectrome1Ty 
(GFAAS). Hemoglobin levels of lhe workers' 
blood samples were also measured. According 
to the GFAAS results, the mean blood lead con­
centration measured was 46(:1:16) µg/dL; this 
was significantly greater thau the mean ASV 
measurement of 32(±11) µg/dL {paired t-lest; 
p<0.0001). The accuracy of the ASV estimstion 
decreased as the measured blood lead concen­
tration increased. The mean hemoglobin con­
cencration in this Andean worker cohort was 
l 7.3 g/dL, which contrasts with the mean hemo­
globin level of l5.3 g/d.L in U.S. males living 
oear sea level Hemoglobin levels were unrelat­
ed to blood lead concentrations (,i = 0.00905; p 
= 0 .143). The ASV evaluation ce.5ulls from th.is 
investigation, which was canied out at a very 

high elevation, were significantly different rrorn 
the previous study, which was conducted near 
sea level. The exact causes for the discrepancies 
between lhe portable ASV results from the rwo 
studies = unclear, but are thought to be related 
to differences in blood chemistry betwC"Co the 
Midweslern United Stales and Peruvian Andes 
worker cohorts. Analytical results from portable 
ASV measurement of blood lead levels in 
extrem.:ly high-altitude populations sbould be 
treated with caution. 

372. ---------­
DEVELOPMENT OF A BJOLOGICAL 
MONITORING METHOD FOR 
XYL YLENE DIAMlNE IN URINE. 
J. Cocker, P. Alcrill, K. Jones, Health & Sately 
Laboratory, Sheffield. United 1(jngdom. 

This describes a method for the extraction 
aod analysis ofm-xylylene diam!ne (m-XDA) 
(CAS 1477-55-0) from the urine of exposed 
workers. XDA is used as a hardening agent for 
epoxy resins. Its mai.n health effect is irritancy 
although limited hwnan data suggest it may be 
a potent skin sensitiser. The method uses GC­
MS for a sensitive and specific determination 
of occupational exposure. 

Urine samples are acid hydrolysed and then 
extracted using diethyl eth.er followed by 
deriva:isation with heptatluorobutyric anhy­
dride. Th.: dcrivalised c.xlrac1ed is then inj~cteJ 

into the GC inlet by a spJiUe:;s iajection . 
Detection is by negative chemical ionisation 
using mh. 508 for m-XDA and m/z 585 for the 
internal standard ethylene dianiline. 

The method was linear over the range 0--400 
nmol/1, with a detection limil of 5 nmol/!. The 
coefficient of variation at -50 runol/l was 
<20%. m-XDA levels in spiked urine showed 
no degradation when stored at room tempera­
ture, at -4°C and at --20°C for at least 7 days. 
No m-XDA was found in urine from nonoccu­
pational!y exposed people (n = l 0). 

m-XDA levels in 244 pre- and 261 post-shift 
urine =pies of 42 exposed workers were 
annlysed, and rn.-XDA levels in the range 
ND-13.93 µmol/mol creatinine (mean 0.418 , 
geomean 0. 12 J) were measured for pre-shift 
samples and m-XDA levels in the range 
ND-12.61 µmol/mol creatinine (mean 0.679, 
geomean 0. l 528) were measured for post-shift 
samples. m-XDA levels in 20 acid hydrolysed 
~amples from workers exposed to m-XDA were 
signi ticantly higher (p<.:0.0001) than samples 
that bad n.ot undergone any hydrolysis. p-XDA 
was also extracted and deteci.ed in spiked urine, 
although none was found in samples from 
workers. 

The method described here is a sensitive, 
robust method suitable for the detection of m­
XDA in the urine of exposed workers. 
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