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Introduction Results
Lead exposure among construction

workers is an issue of growing concern in
occupational health. Several episodes of
severe lead poisoning among construction
workers have been reported.' -8Further-
more, the construction industry (which in-
cludes demolition workers, painters, elec-
tricians, and ironworkers, among others),
is exempt from the medical monitoring re-
quirements of the Occupational Safety
and Health Administration General Indus-
try Lead Standard.9-11 In this report, we
describe lead-exposed construction work-
ers identified through a statewide labora-
tory-based lead registry.

Methods

A description of the California Occu-
pational Lead Registry has been published
elsewhere.'2 To summarize, in 1986 the
state legislature mandated that laborato-
ries report blood lead levels greater than
1.20 ,umol/L (25 ,ug/dL) to the Department
of Health Services.'3 The California Oc-
cupational Health Program receives re-
ports for persons over 16 years of age;
reported persons are assigned an industry
code using the Standardized Industrial
Classification (a widely used coding
scheme for industry).'4

For this study, 2 years of registry rec-
ords (April 1987 through March 1989)
were reviewed. Persons who had been as-
signed a Standardized Industry Code ref-
erent to the construction industry (15, 16,
or 17), or who had a job title of painter,
construction worker, or laborer, were
identified as construction workers. Addi-
tional information was obtained from stan-
dardized telephone interviews with the
construction workers.

Twenty-eight (1%) of the 2680 per-
sons in the lead registry were identified as
construction workers, but construction
workers constituted 18% of all workers
with peak blood lead levels of 3.85 ,urmol/L
(80 ,ug/dL) or greater. Eleven (39%) con-
struction workers had peak blood lead lev-
els of 2.90 ,umol/L (60 ,ug/dL) or greater,
the level at which immediate removal
from workplace lead exposure is required
by the Occupational Safety and Health
Administration in nonconstruction indus-
tries (Table 1). Six construction workers
with peak blood lead levels of 3.60 to 6.25
,umol/L (75 to 130 ,ug/dL) had been hos-
pitalized for chelation therapy after be-
coming acutely ill with myalgias, weak-
ness, and abdominal pain. One worker
developed persistent bilateral wrist drop.
All hospitalized workers reported ongoing
problems with fatigue, myalgias, and dif-
ficulty concentrating.

All construction workers reported
performing tasks that involved contact
with paint at the time their elevated blood
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lead was discovered. Eighteen had been
cutting painted metal with acetylene
torches, seven had been removing paint
by scraping or sandblasting, and one had
been applying leaded paints. (Wewere not
able to determine the specific tasks for two
workers, although they were identified in
the registry as painters.)

The construction workers were em-
ployed at nine different work sites. At six
sites, workers were neither aware of the
presence of lead nor tested for lead expo-
sure until a worker became symptomatic.
Workers from the other three sites were
reported to the registry as a result ofbeing
screened for elevated blood lead by their
employer. The three sites that performed
blood lead monitoring also provided pro-
tective respiratory equipment and training
regarding lead exposure; respirators and
training were not available at the unmon-
itored sites. None of the 15 workers at
monitored sites were hospitalized or dis-
abled as a result of lead toxicity.

Although three sites took measures
to prevent excessive lead exposure, these
measures may not have been consistently
provided. At one site, screening for blood
lead had been done only while a particular
safety officer had been employed.

Discussion
Although we found a relatively small

number of construction workers in the
registry, theseworkers tended to be highly
exposed and represented a large propor-
tion ofall workerswith blood lead levels of
3.85 pmoi/L (80 ,g/dL) or greater. Lead
registries maintained by other states have
also found that construction workers are
proportionally overrepresented at high
blood lead levels.15 This pattern probably
reflects the lack of mandated medical sur-
veillance for elevated blood lead in the
construction industry. Voluntary medical

monitoring in the construction industry is
reported to be extremely limited,16 and in
the absence of screening programs only
symptomatic workers with high levels of
lead exposure are likely to be tested. We
suspect that there is a large reservoir of
construction workers with reportable
blood lead levelswho have yet tobe tested
and come to the attention of the lead reg-
istry.

Although the presence of a medical
monitoring program for lead does not
guarantee that workers will be protected
from excessive lead exposure, it may
heighten employers' and workers' aware-
ness of lead hazards and stimulate use of
control measures. In this study, the three
work sites that provided blood lead mon-
itoring also offered their employees pro-
tective respiratory equipment and training
regarding lead exposure. Screening also
identifies workers with elevated blood
lead levels, who can then be removed
from lead exposure before more serious
toxicity develops."1

In this small case series, paint was
implicated as the most common source of
exposure to lead for construction work-
ers. Leaded paint is still widely present in
the environment. The Agency for Toxic
Substances and Disease Registry has es-
timated that, as of 1980, more than 52% of
all housing units in the nation contained
paint with a concentration of lead greater
than 0.06% (the current limit for house-
hold paintl7).18 In addition, paint contain-
ing up to 90% lead may still be used in
some circumstances, particularly on out-
door metal structures.

Construction workers represent a
large pool ofworkers potentially at risk for
lead exposure. Based on 1986 state em-
ployment statistics, there are approxi-
mately half a million construction workers
in California alone19; estimates suggest
that at least 8% of this group are at risk of

exposure to lead.16 To protect this large
population ofworkers from excessive lead
exposure, programs need to be devised
that will (1) identify sites where lead may
pose a risk, (2) encourage use of exposure
control measures and personal protective
equipment, and (3) monitor employee ex-
posure through medical surveillance. As
part of this effort, the exemption of the
construction idustryfrom the General In-
dustry Lead Standard should be reconsid-
ered. El
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Significant concentrations of lead, a
reproductive toxicant, can be leached by
alcoholic beverages contained in lead
crystal decanters and glasses for periods
ranging from less than 30 minutes to sev-
eral years."2 The concentration of lead
leached into sherry, port, and scotchwhis-
key was reported to reach a maximum af-
ter 6 to 8 weeks, with a typical concentra-
tion of about 1200 ,ug/L.' In the present
study, the potential lead exposures for
people from such beverages stored in lead
crystal decanters are compared with the
regulatory level established for Califor-
nia's Proposition 65.3

Methods
The method used was a modification

of a procedure used to determine lead
leached from glazes on ceramic products.4
The leaching media included a commer-
cial alcoholic beverage (white port), 4%
acetic acid, and a synthetic alcoholic bev-
erage. The latter contained 20% vol/vol
ethanoVwater, 2000 mg of D-galacturonic
acid monohydrate per liter, and 400 mg of
citric acid per liter, adjusted to pH 3.0.
Selection of the organic acids, concentra-
tion, and pH were based on reported val-
ues for wine.5

Twenty-three lead crystal decanters
representing 14 different manufacturers,
including five sets of duplicate decanters,
were evaluated. The decanterswere coded
alphabetically, with the duplicate decant-
ers identified as Al, A2 through El, E2.

Leadconcentrationsofthe three leach-
ing media were less than 2, 40 -- 1.6, and
6.0 + 1 pLg/L for 4% acetic acid, the syn-

thetic alcoholic beverage, and port, respec-
tively. The corresponding pH values were
2.2, 3.0, and 3.4. The lead concentration for
port is the mean and standard deviation for
nine bottles. The 10th bottle, which was
used for leaching decanter P, contained 28
gL_, sampling without pouring.
A Perldn-Elmer Model 510PC atomic

absorption spectrometer with a Model
HGA-600graphite furnacewasused for lead
determination. Recoveries of lead in all me-
diawere96% to 1077% near the lower limit of
quantitation and were 98% to 103% near
midrange. Precision was +8% or better in
all cases. All leachate lead measurements
were well above the limit of quantitation.

Results
With the synthetic alcoholic bever-

age used as the leaching medium, Figures
la-c illustrate the change in leachate lead
concentration over time for decanters
from 12 manufacturers. The results are
uncorrected for the level of lead in the
leaching medium. The label "Cl, L" de-
notes an instance in which results for two
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