
face eontamio:ation. Surface sampks are typi· 
cally analyzed by ICP-AES, which. can involve 
significant costs and delays of days to obtain 
results. Seeking to reduce beryllium analytical 
costs and turn --aroU{ld time, researchers in the 
Chemistry Division of Los Alamos National 
Laboratory have developed a method based on 
the fluorescence of I 0-Hydrnxybeozo[h]quino­
line sulfooa\e. Initial teS'ts with chemi('a) stan­
dards and field-<:ollected samples indicated that 
the method is very sensitive (14 ngifilter LOD) 
and not subject l-0 interference from other met­
a.ls (AJ, Ca, Li, Pb, U, Zn). 

lndus1lial hygi.enists at the laboratory field­
tested the method for its practical application. It 
was determined by observation and analytical 
results that the nylon filtec originally selected for 
sample collection left residual material on the 
surface sampled. Tests wiih mwtiple lots of fil­
ters indicated that our standard surface gampling 
medium (Whatmanit 541, 47-mrn circles) was 
acceptable fo1 the new method. Materials likely 
to be encountered in the worl..JJlacc (oils, clean­
ers, etc.) were added to tilt~ spiked with a 
known lllTIOWlt ofberylliwn. Subsequent analy­
sis showed no significant interference with the 
fluorornetric method (mean recovery 99.5%). 
Six pairs of side-by-side 5amples collected on a 
surface known to be contaminated with berylli­
um were ilJlalyzed with ICP-AES and the new 
fluorometric metbod. Accounting for tbe vari­
ability expected on the contar..unat~d surface, tl1e 
iwo methods were very comparable, with a 
mean relative percent di ffereJJce of 7. 85%. 

lt was concluded that this method is very 
promising and practical for preliminary deter­
mination of beryllium surface contamination. 
Surface contamination can be determined r:ip­
idly (30 minutes), io a useful range (0.0J to 6 
ug/filtcr), and at relatively low cost with a 
po1entially field-portable system. 

329. ---------­
DEPARTMENT OF ENERGY 
BERYLLIUM HEALTH A..'\'D SAFETY 
RESEARCH PROGRAM. D. Weitzman, P. 
Wambach, J. Slawski, U.S. DOE, Washington, 
DC. 

Chronic BeryHium Disease (CBb) is caused 
by an immune system response co berylliwn 
particles embedded in lungs. This response can 
cause progressive damage to the lungs, which, 
in tum, can result in disability and shortening 
of life. It appears that 3-5% of the population 
is susceptible to this dise3se. The United States 
Department of Energy (DOE) has us<1d large 
quautities of beryllium since its inception as the 
Atomic Energy Commission !llld anticipates 
continuing to use it well into the future. 
Unfortunalely, some workers who worked with 
beryllium for DOE have coor:racted CBD and 
new cases still are occWTing. DOE has aggres­
sively addressed this disease but is concerned 
that gaps in beryUium health and safety tech­
nology may hinder further efforts. 

DOE has cate.gori:z:ed the technology gaps 
into exposures, conrrols, and health effects. Tbe 
exposures category consists of io,prov mg sam­
pling methods and using the improved methods 
to better characterize exposures. Controls con­
sist of developing innovative controls and 
observing the impact of lower exposures on 
disease rates. Health effects consists of achiev­
ing be-Jter llQ(iP..CSUl.l)ciuig of the tlisea~e proce:<:.~ 

and improving diagnostics. Pursuing research 
in all three categories reqwres developing basic 
research tools and capabilities such. as estab­
lishing a library of tissues samples taken from 
beryllium diseased i.ndiV1duals. 

DOE has irrvtntoried current research activi­
ties and will coordinate its efforts with other 
agencies and the private sector to assure that 
the highesl priorities arc addressed first and 
that redundancy is avoided. 

Enlisting the participation of the research 
commUI1ity in pursuing this research program 
presents cb,JUeuges. Past government solicits-
ti ons for re.search applications often were not 
responded to. DOE is addressing the reasons for 
this apparent lack of interest wbictJ it believes 
were primarily the lack of access to basic tools 
and materials needed to conduct the research 
and uncertaimy over the stability of funding. 

330. -------­
INDUSTRIAL HYGIENE AND SAFETY 
PRACTICES tYI'U.lZED 1N Tfll: 
DEMOLJTlON OF A BERYLLIUM 
FACILIT\' . R. Baran, Los Alamos Naliorial 
Laboratory, Los Alamos, NM. 

In 1959, Building 141 was constructed by 
the Los Alamos Na.tional Laboratory to be used 
as a metal powder research facility. Over an 
approximate 25-year period, experiments with a 
variety of metals, metal powders, and metal 
powder mixtures were .::onducted in support of 
the developr:1enr of stronger, lighter, and more 
durable components for aircraft, satellite, and 
weapons mechanisms. Pre-renovation site char­
acterization detennioed that these activities had 
left the building, its equipment, and its supplie-d 
air and exhaust ventilation systems contaminat­
ed with beryllium, copper, lead, nickel, thori­
um, uranium, and vanadium. This poster pres­
ents the industrial hygiene and safety practices 
employed by the contractor charged with the 
de<;ontamination and partial demolition of por­
tions of tbe factlity necessary prior to planned 
renovations. These included: (1) identification 
and implementation of engineering controls to 
prevent airborne dispersion of the metal cou­
lllminaots; (2) establis.hment of a transition 
zone between the controlled, contaminated 
work area and uncontrolled, clean spaces; and 
(3) identification of required personal protec­
tive equipment (PPE) designed to protect work­
ers performing largely manual, hands-on !abo1 
involving close contact with equipment, veuri­
lalion systems, and building surfaces bighly 
contaminated with a wide v~riety of toxic met­
als. Challenges included development of a 

company Chronic Beryllium Di~ease 
Prevention Program, as wel! as the develop­
meet of an Industrial Hygiene Sampliflg and 
Monitoring Plan. Swipe sampling results con­
finn rhat the engineering controls used, and 
practices such as the doffing of PPB within the 
transit:ion area, prevented the transfer of con­
tarniriation 10 clean, UJJcontrollcd areas. 
Samr,line ci:1.1.;1 i~ preseo•ed. Conclusioos frnm 
sampling enabled management to verify their 
risk assessmC"Dt approaches and confirm the 
adequacy of controls, such as negative air ven­
tilation system sirategies and wet work meth­
ods, to prevent airborne beryllium and lead 
from exceeding pem1issible exposure limits. 

331. ---------­
EXPOSURE ASSESSMENT AT A 
BERYLLIUM CERAMICS FACILITY 
FOLLOWING IMPLEMENTATION OF A 
DERMAL PROTECTION PROGRAM . 
G. Day, C. Schuler, CDC/NIOSH, 
Morgantown, WV; M. Berakis, M. Kent, Brush 
WeUman Inc., Elmore, OH; M. McCawley, 
Mccawley Consulting LLC, Morgantown, WV. 

Efforts to prevent beryllium sensitization and 
chronic beryllium disease .have h.is1oricaUy 
focused on controlling inhalation exposures. 
Epidemiologic studies suggest tha.t mass air­
borne b(:ryUium exposure is r,ot a good predic­
tor of risk . The Jack of a clear relationship 
between airborne exposure ar.d sc.risitization 
suggests that other exposure pathways, such as 
dennal exposure, rnay be more relevunl. 

A dennal protection program, including use 
of gloves in prodt1ction areas, was recenl)y 
instituted at a beryllium ceramics produci-ion 
facility with a history of berylli wn sensiriza1ion 
and chronic heryll ium disease in workers. The 
purpose of (his study was to assess the tol.ll 
amount of beryllium on workers' hands foUow­
ing implemc.-atation of this program. Wipe sarn­
plo were coUectcd from tht. skin (2 hands) of 
122 workers (87 production, 35 production sup­
port), toJlowing at least 1 hour perfo011ing their 
regular work. Additional information was col­
lected on work area, work activity, and glove 
use. Samples were analyzed for mass beryllium 
by inductively-coupled plasma atomic e!'nissic,1i 
specirometry, and normalized to workers' esti­
mated hand size. 

All participants reponed wearing gloves 
when working in production :ire.as, including 
production support workers entering or passing 
through production areas. Analyticnl results, 
although highly variable, indicated mcasuruble 
levels of beryllium in 99% ( i 2 l /122) of sam­
ples, rang iJlg from less than the limit of detec­
tion (LOD = 0.01) to 46 µg. The overall geo­
metric mean, normalized to hand surface area, 
was 0.27±5.3 µg/JOO cm 1. Levels of beryllium 
were higher on the hands of production work­
er:;, compared to production rupport workers 
(0.49±3.6 versus 0.06±4.9 µg/ I 00 cm1, 
p<0 .05) .These results provide information 
regarding the rel~tive mass of beryllium found 
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00 rbe hands of glove-wearing beryllium 
ceramics workers. Subsequent evaluations of 
work practices, both programn:iatic and individ­
ual, are being used to refine and improve per­
sonal protection practices. 

33~--------­
MOLECULAR BASIS OF GENETIC RISK 
ASSESSMENT lN CHRO?\IC 
BERYLLIUM DlSEASE. J . Snyder, A. 
Weston, E. Demchuk, NlOSH, Morgantown, 
WV. 

Chronic beryllium disease (CBD) represents 
a possible threat lo approximately 800,000 
workers and other individuals potentially 
exposed to beryllium. The pa1hobiology of 
chronic beryllium disease involves the major 
histocoinpatibility complex. class ll hum.an 
leukocyte antigen (HLA). Molecular epidemio­
logical studies suggest thot inheritance of spe­
cific HLA-DPB l allele.~ m3y be a factor con­
tributing to disease susceptibility. We nave 
studied three-dimensional strocru.ral models of 
HLA-DP proteins encoded by these genes. The 
e,cmcellular domains of proteins encoded by 
HLA-DPAJ•OJOJ l/B I.,. I 701, "'1901, *02012, 
and •0401, and HLA-DPA/*0201 JIB!" 1701, 
•1901. •02012, •o40J were modeled from the 
X-ray coordinates of an 1-lLA-DR template. 
Using these models the electrostatic potentials 
at the mole<:u1ar surface of HLA-DP were cal­
culated and cornpa,ed. These i:ompa..risuus 
sbow specific characteristics in tbe vicinity of 
tile antigen-binding pocket tbgt distinguish the 
different HU-DP allotypes. The differences in 
electrostatics originate from the shape, specific 
disposition, and variation in tne negatively 
charged groups around the pocket The more 
negative the pocket potentiaJ, the greater the 
odds of CB D estimated from reported molecu­
lar epidemiologic studies. The impact is caused 
by substitutions in the beta-cha.in at positions 
B55, 856, 869, B84, and BR5. lfllerestingly, 
these are the same loci that have been identified 
as genetic markers conferring susceptibility to 
CBD and other hard metal IUDg disea~ through 
epidemiological studies . Tbese findings suggest 
tbat these substitutions may eventually promote 
an involuntary cation-binding site within the 
otherwise metal-free peptide-binding pocket, 
e-0osequemly demoting the innate functiori of 
HLA by changing the specificity of antigen 
recognition. Occupational risk assessment per­
taining to beryllium exposures may benefit 
from consideration of the clectroslatic charnc­
teris1ics of HLA-DP isotypes. 
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333. --------­
MAXIMUM ADJ\>USSIBLE 
CONCENTRATIONS FOR HARMFUL 
AGENTS IN THE WORKING 
£.NVlRONMENT IN POLAND 
ESTABLISHED IN 2003. S. Czerczak. M. 
Kupczewska-Dobecka, Nofer Institute of 
Occupational Medicine, Lo,iz, Poland . 

lnterdepamctema.l Commission for Maximum 
Admissible Concentrations and lntensities fur 
Agents Hanr,ful to Health in the Working 
EnvironroeJ\t includes representatives of bcaltb 
and labour administration, various sectors of 
industry. trade unions, and research institutes in 
the fields of occupational medicine and work 
safety. The Commission has appointed the 
Group of Experts for Chemical and Dust Agent$ 
and the Group for Physical Factor.;, consisting of 
independent experts in the fields of tox:icology, 
occupational medicine, and occupational 
hygiene. The experts prepare health-based docu­
mentation for recommended exposure limits 
along with analylica\ procedures. recommenda­
tions with respect to pr~mployment and peri­
odical medical examinations, and contraindica­
tions to exposure. The proposed MAC and MAJ 
values are then 1he subject fur evaluation by the 
interdepartmental Commission and accepumce 
by the Minis1er of Labour and Social Policy. The 
MAC's lists are published in the Law Gazette. 
Tbese are hygieo.ic standards valid for all 
branches of the national economy.To 2002 the~ 
are 441 MAC value~ for chemical substances 
(The Ordinance of the Minister ofLabour and 
Social Policy on the maximum admissible con­
centrations and ir,tensitics of harrnful to health 
agents i.Jl the working enviroomenr, J. of Law 
217, item 1833). In 2003, the Expert Group of 
Chemical Agents proposed 36 MAC values for 
chemical substances. According to the type of 
biological effects, the following c.ategories of 
MAC values are used: NDS-MAC(TWA): maxi­
mum sdrnissible concentration; NDSCh­
MAC(STEL): maximUU1 admissible short-term 
concentration; NDS-MAC(C): maximum admis­
sible ceiling concentration. Ln the Polish system. 
the MAC and MAI values documentation ore 
published quarterly in the publication llfthe 
Interdepartmental Commission "Principles and 
Methods of Assessing the Working 
Environment," which makes it possible for occu­
pational physicians and sanitary inspectors to 
become acquainted with the problem. 

334. _________ _ 
OCCUPATIONAL EXPOSURE TO 
SULFUR AND NITROGEN ORGANIC 
COMPOUNDS IN POLISH RUBBER 
INDUSTRY. E. Koziel, W. Domanski, M. 
Posniak, Central Institute for Labour 
Protection-National Research Institute, Warsaw, 
Poland. 

Rubber indusay is a very importam branch 
of the national economy. The products of th.is 
industry are widely used in many producrion 
sectors. Production of rubber products is char­
acterized by the emission of pollutants which 
are hazardous and hannful for health. The aim 
of the studies was to identify nitrogen and sul­
fur organic compounds that are found in work­
place air during production and processing of 
rubber and assessment of workers' ex:posure. 
The studies were carried out in three rubher 
industry factories that produce rubber plates 
and forw.0rding tape. 1n order to identify pollu­
tants, samples were taken in places where the 
highest concentrali ons of air pollutants was 
~xpected . Charcoal, silica gel, silica gel coated 
ascorbic acid, and a glass fibte filter with 
amberlite XAD-2 resin (flowrete 20-120 
Umin) were used co sample snlphw and nitro­
gen compounds. Prior to sampling, the sorbents 
were !!Xlnlctetl in carbon disulphide, methanol, 
acetonitrilc, and dichloromethane. Samples 
were analysed with gas and liquid chromatog­
raphy. The GC/MSD tests made it possible to 
identify over 15 compounds containmg sulphur 
and nitrogen in the mixtures emitted at work­
stations with mixers, roll mills, calenders, and 
vulcanizing presses. 

Six of the identijjed chemical comp<1unds of 
sulphur and nitrogen were identified s.t all 
workstations. These substance.s were deter-
rn.i nerl (luring A typic.<11 prod11mioo. cycle of rub­
ber plates and forwarding tapes. The results of 
the measurements indicated that the coocentra­
tion of bell20thiazole ranged from l.42 mgm-3 
to 23.50 mgm-3, 2-ditio(bis)benzothiazol(: from 
2 .01 mgm-3 to 26.11 mgm-3, carboh disulphide 
from 274.02 mgm-3 10 6519.50 mgm-3, cyclo­
hexyl isotiocyanate from 1.81 mgm-3 to 
70.5mgm-3, 2-imidazolidinethione from 0_013 
mgm-3 to 1.22 mgm-3, and N-nirrosodimethy­
lamine from 0 .02 mgm-3 to 0.58 mgm-3. 
Assessment of occupational exposure to tbese 
compounds is very difficult because there are 
no maximum admissible concentration values 
for several compounds eilher in Poland or 
abroad. 

335. --------­
CHEMICAL HAZARDS IN POLISH IRON 
FOUNDRJES. I. Makhniashv.ili, M. Posniak, 
M. Szewczynska, Ceritral lostitute for Labour 
Protection-National Research Institute, Warsaw, 
Poland. 

Metal founding, especially iron folll!ding, is !I 
branch of industry in which working conditions 
axe very bad. During the whole process in cast­
ing production workers are e:<posed to danger­
ous, harmful, and screnuous factors tliat can 
cause occupational diseases, occupational acci­
dents, and also fatal accidents. Chemical sub­
stances are emitted to the air at every stage of 
casriogs production, which create dilfereat 
degrees of hazards for human health. 
Jdentification studies of hannfuJ cbemicsl sub­
stances and metals we1 e carril:d out at wm ksta.-
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