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l. SUMVARY

On July 5, 1991, the National Institute for Occupationa
Safety and Health (NI OSH) received a request fromthe
Director of the Departnment of Safety and Health, United
Associ ation of the Plunmbing and Pipe Fitting Industry, to
conduct a health hazard evaluation (HHE) at the New Engl and
Lead Burning Conpany, Inc. (NELCO project in Salt Lake City,
Utah. The requestor was concerned about |ead exposure anpbng
menbers of Lead Burners Local 153 working at the NELCO
contract site in Uah. That HHE was conpl eted in August,
1991.°

On August 29, 1991, the union requested that N OSH conduct a
followup HHE at the Salt Lake City NELCO site to determ ne

i f worker exposures had been reduced as a result of the
changes made fromthe initial HHE. On Septenber 26, 1991, a
followup site visit was conducted. During this survey
personal breathing zone sanples for |ead were collected,
reported changes in the workplace sine July 1991 were
observed, and bl ood sanples were collected from 22 workers to
determ ne bl ood | ead |evels (BLL), zinc protoporphyrin |evels
(ZPP), and to estinmate enployee kidney function using bl ood
urea nitrogen (BUN) and creatinine (CR). In addition

enpl oyees had their bl ood pressure neasured.

All 22 of the enpl oyees working the day and evening shifts on
Sept enber 26, 1991, provided a bl ood speci men. The nmean BLL
was 23 mcrograms (ug)/100 grans whol e blood (range 4 to 38).
No enpl oyees had BLLs over 40 ug/ 100 grans whol e bl ood, the

| evel at which Utah COccupational Safety and Health

regul ations require binmonthly testing for enpl oyees working
in areas where | ead exceeds 30 ug/nf. The nean ZPP | evel was
52 ug/deciliter (dl) (range 15-222). Six enployees (27% had
ZPP | evel s above the |aboratory's reference range of 50
ug/dl. Ten of the 22 workers were present during both NI OSH
surveys. The BLL of these 10 enpl oyees dropped a nean of 8
ug/ 100 grams whol e bl ood (p-val ue=0.01).

No enpl oyees had CR above the normal range (<1.3 ng/dl),
while two enpl oyees (9% had BUN above the normal range (<23
ng/dl). Estimtes of creatinine clearance (CrCl) reveal ed a
mean CrCl of 85 (normal 80-120 I/min). Five enployees (23%
had CrCl below normal. Six enployees (27% had el evated
systolic and diastolic blood pressures (systolic >140 mm hg
diastolic >90 mm hg), and two other enployees (9% had

el evated systolic blood pressures.


http://www.cdc.gov/niosh/hhe/reports
http://www.cdc.gov/niosh/hhe/reports
http://www.cdc.gov/niosh/hhe/reports

Ti me- wei ght ed average exposures for airborne | ead ranged from
23 to 1790 mcrograns of |ead per cubic neter of air (ug/n¥).
Al'l but one of these concentrations were above the U ah OSHA
Perm ssi bl e Exposure Limt (PEL) of 50 ug/n? as an 8-hour

TWA. The short-term | ead concentrations for the various jobs
ranged from 53 to 450 ug/n?¥

during |l ead burning, 390 to 1970 ug/n? during nozzl e bonding,
105 to 511 ug/n? during clean-up work outside of the tank,

and from 16 to 29 ug/n? during welding. The enployees were
wearing respiratory protection; therefore, the actua
exposures nmay have been | ess than these val ues, provided that
the respirators were properly fitted and mai ntai ned. W pe
sanpling reveal ed the presence of |ead contam nation on table
surfaces in the lunch room on workers' clothes and shoes, in
t he workers' cars, and on the floor of the change room

Personal breathing zone |ead | evels remai ned above
the state-enforced PEL, and wi pe sanpling reveal ed
persi stent |ead contam nation both inside and outside
the work site. Despite these shortcom ngs, enployee
BLLs were reduced and none were above the |evel
requiring medical renmoval or binmonthly BLL testing.
The drop in enployee BLLs foll owed changes nmade by

the conpany as a result of the prior N OSH survey.
The maj or changes included the addition of
air-supplied hood respirators, an onsite trailer with
showers and change roons, daily uniform changes, and
a general inprovenment in hygiene practices.

KEY WORDS: SIC 3443 (Fabricated Plate Wrk), Tank
Construction, Inorganic Lead, Lead Lining, Lead Burning, Lead
Burners, Blood Lead, Zinc Protoporphyrin


adz1
Personal breathing zone lead levels remained above
the state-enforced PEL, and wipe sampling revealed
persistent lead contamination both inside and outside
the work site. Despite these shortcomings, employee
BLLs were reduced and none were above the level
requiring medical removal or bimonthly BLL testing.
The drop in employee BLLs followed changes made by
the company as a result of the prior NIOSH survey.
The major changes included the addition of
air-supplied hood respirators, an onsite trailer with
showers and change rooms, daily uniform changes, and
a general improvement in hygiene practices.
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1. | NTRODUCTI ON

NI OSH recei ved an HHE request on July 5, 1991, fromthe
Director of the Departnment of Safety and Health, United
Associ ation of the Plunmbing and Pipe Fitting Industry, to
determ ne | ead exposure anmong nenbers of the Lead Burners
Local 153 working at the NELCO site in Salt Lake City Ut ah.
That HHE was conpleted and the final report distributed in
August, 1991.1

On August 29, 1991, the union requested that N OSH conduct a
follow-up HHE at the Salt Lake City NELCO site to determ ne
i f worker exposures had been reduced as a result of the
changes made fromthe initial HHE. On Septenber 26, 1991 a
follow up site visit was conducted. During this survey
personal environnmental air sanples for |ead were collected, a
review of the changes nmade since the |last site visit was
conduct ed, and bl ood sanples were collected from 22 workers
to determ ne blood | ead | evels (BLL), zinc protoporphyrin
levels (ZPP), and to estimte renal function. All workers
were notified by letter of their nmedical results on Cctober

29, 1991.
I11. BACKGROUND
A General Description of NELCO Operations

The New Engl and Lead Burni ng Conpany, |Inc. (NELCO)
contracts for jobs throughout the United States that
i nvol ve the use of |lead. The NELCO job at Eaton
Metals involved the lining of two 85-foot |ong,
14-1/2 foot diameter steel tanks with | ead sheets.
The tanks had been constructed by Eaton Metals and
the lining of the tanks had been subcontracted to an
engi neering firmwhich contracted with NELCO to
conplete the task. The job was scheduled to be
conpleted in 14 weeks.

B. Wor kf or ce

The NELCO enpl oyees working at the Salt Lake City

| ocation are nenbers of Lead Burners Local 153,
headquartered in North Carolina. Menbers of the

| ocal, about 100, travel across the country to
various jobs which may | ast a week to several nonths.
There are two main enployers who hire nenbers of the
| ocal, although other conpanies may al so enpl oy them

C. Description of Conpany Operations

The tanks being lined were to be used for the
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processing of gold ores where acids are used to
extract the nmetal fromthe ore. The purpose of the
lead lining in the tanks was to provide an

aci d-resistant coating. Lead sheeting (18 inches by
48 inches by 5/16-inch) was bonded to the steel tank,
and the 1/2-inch w de seans between the sheets were
filled with lead to the sane depth. Areas around the
intakes to the tanks (nozzles) and nozzl es protruding
fromthe tank required honogeneous |ead linings. The
job of lining a tank with | ead involved three steps:
grinding, tinning, and bondi ng/ burni ng.

1. Ginding

The entire inside surfaces of the nozzles, 8-inches
around the nozzle openings into the tank, and the
outline of the |lead sheets (1/2-inch seans) were
ground until conpletely shiny. These areas were then
qui ckly sol dered avoid reoxidation of the steel.

2. Tinning

The term"tinning" is derived fromthe sol der used on
the newly ground surfaces, which contains an 85%

m xture of lead and tin. The remaining 15% consi sts
of zinc chloride, ammoni um chl ori de and et hyl ene

gl ycol ether. The solder was diluted in a crucible
with nuriatic acid (20% hydrochloric acid) before
application. The surface to be sol dered was first
heated with gas fired torches. These torches were

pl aced under the tank, around the area to be tinned
and allowed to heat the surface for about 30 m nutes.
The tinning process required 2 to 3 workers: one to
operate the torch, one to apply the sol der, and one
to wipe the newly tinned surface. As the solder was
applied, the torch operator would heat the sol der
until it was bonded. Once he removed the torch, the
ot her worker would quickly w pe the newly sol dered
surface to insure that the surface was well covered.
The torch operator would then apply the torch again,
foll owed again by wi ping until the job was conpl ete.
Two workers could do the job if the one wi ping al so
applied the solder. The process required substanti al
heat for proper application of the solder. |If the
areas were not conpletely soldered, the | ead sheets
woul d not be effectively bonded to the tank.

3. Bondi ng/ Bur ni ng

Once the outline for the | ead sheets had been tinned,
they were laid in place and bonded to the seam This
was acconplished by sinmply nelting the edge of the

| ead sheet to the soldered area. The seam | eft

bet ween the juncture of two sheets was filled to a
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uni form depth with lead material. Lead rods were
nmelted by torches to fill in these gaps. This was
referred to as | ead burning. Those areas which
requi red honmogeneous linings with lead (e.g., around
each nozzle) were conpletely filled in by |ead
bur ni ng.

D. Personal Protection and Engi neering Controls

Personal protective equi pment worn by the workers
included a full-face piece respirator with a

conbi nation cartridge that included a high efficiency
particul ate filter and organic vapors/acid gases
cartridges, or a Type C air-supplied hood respirator.
Most workers involved in | ead burning wore the
air-supplied respirators while workers involved in
activities outside the tanks (e.g., cleanup or
wel di ng) wore full-face piece respirators. Al

wor kers wore di sposable Tyvek coveralls, work

uni fornms, work boots, safety glasses, and gl oves.
Hearing protection (ear plugs) were used for all jobs
in the tanks. Several changes in personal protection
equi pmrent had been nade by the conpany as a result of
the first NIOSH survey. This included the addition
of air-supplied respirators, conpany-provided

uni forms, and nore uniform wearing of hearing

pr ot ecti on.

Several fans were used to ventilate each tank. Four
1500- 2000 cubic feet per mnute (CFM supply fans
were used on each tank to provide general dilution
ventilation. Each tank had four | ocal exhaust fans
whi ch were used at the point where workers were
burning lead. Most of the available inlets to the
tanks, m nus one or two for worker access, were
utilized for ventilation.

Since the initial visit, the conpany had installed a
change trailer conplete with showers, respirator
storage bins, closets for clean unifornms, and bins
for used clothing. The workers went to the trailer
as they arrived at work, changed into work uniforns
and boots, put on a Tyvek suit, and then went to the
worksite. At the end of the shift, they were to
renmove the soiled Tyvek suit and uniform place the
used itenms in appropriate bins, take a shower, and
put on their street clothes. The trailer was

equi pped with wash basins for cleaning before breaks,
[ unch, etc.

The trailer also had wooden bins for respirator



Page 6 - Health Hazard Eval uati on Report No. 91-391

storage between shifts. Plastic bags were mde
avai l abl e for storage of respirators when not in use.
Pegs were avail able outside the trailer to store the
respirators during breaks. Additional training had
been provided to the workers regarding the hazards
associ ated with | ead, the clothes change policy, and
respirator use and storage. The air supplied hood
respirators were also new since the first visit.

E. Envi ronment al and Medi cal Monitoring Program

Air and bl ood nonitoring of the enployees for |ead

| evel s was perforned through a | ocal occupational
health consultant. The job was expected to |ast 14
weeks, and many of the workers had been nonitored
prior to this job for blood lead. In addition to the
first NIOSH HHE, air nonitoring had been conducted
twice since the job started. Since many of the

wor kers had been enpl oyed by NELCO for their |ast

j ob, which was also in Salt Lake City, blood |ead
results were avail able for these workers for the | ast
four to five nonths. No |ab reports were avail able
at the site, only results that had been recorded by
the job superintendent. Blood |ead |levels (BLL) from
June 21, 1991 ranged from 21 to 58 m crograns per 100
granms of whole blood (ug/100 g), with an average of
35 ug/ 100 g. BLLs fromthe July 10, 1991, NI OSH
survey ranged from 11l to 77 ug/100 g with an average
of 34 ug/ 100 g.

| V. MATERI ALS AND METHODS
A. Envi r onnment al

On Septenber 26, 1991, a follow up environnmental and
medi cal survey was conducted to determ ne enpl oyee
exposures to lead. During this survey, personal

breat hing zone (PBZ) air sanples were collected near
t he workers' breathing zone for |ead and trace
nmetals. Sanples were obtained using G lian nodel HSF
513A battery-powered sanpling punps operating at 2.0
liters of air per mnute. The punps were attached by
Tygon tubing to the collection medium (37-mllineter
(rm, 0.8 mcron pore size, m xed-cellul ose ester
menbrane filters contained in 2-piece plastic
cassettes). The sanpling nedia for the personal
sanpl es were replaced after lunch during the work
shift. Wpe sanples were collected with a baby w pe
(Scott Paper Conpany Wash a-bye Baby) which had been
tested by other N OSH personnel and shown to contain
very |l ow | evel s of background | ead contam nati on.
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The air and w pe sanples were anal yzed for |ead by
atom ¢ absorption spectroscopy according to N OSH
met hod 7082.2 |In addition, the sanples collected
during wel ding and outside cl eanup operations were
anal yzed for 30 trace netals using inductively
coupl ed plasma - atom c em ssion spectroscopy in
accordance with N OSH Met hod 7300.?

B. Medi cal

Enmpl oyees working the day and evening shift were
offered the opportunity to have 1) their bl ood
pressure taken, 2) their blood drawn and anal yzed for
| ead and ZPP |l evels, and 3) their kidney function
assessed using blood |levels of urea nitrogen (BUN)
and creatinine (CR). The blood CR was used to
estimate creatinine clearance (CrCl) for nen based on
their age, weight, and height.3 All 22 enployees
(including the two job superintendents) participated
in the survey.

BLL, ZPP, BUN, and CR were analyzed by a | aboratory
approved for bl ood | ead analysis by the Occupati onal
Safety and Health Adm nistration based on proficiency
testing.* The blood | eads were determ ned utilizing
anodic stripping voltinetry, and ZPPs were determ ned
by photofl uornetric techniques.® The |aboratory
reported the blood | ead | evels as m crogram (ug) per
deciliter (dl). These values were converted to ug
per 100 granms whol e blood (units used in the OSHA

| ead standard), using 1.052 as the specific gravity
of bl ood.

EVALUATI ON CRI TERI A

As a guide to the evaluation of the hazards posed by

wor kpl ace exposures, NIOSH field staff enploy environnental
evaluation criteria for assessnment of a nunber of chem cal
and physical agents. These criteria are intended to suggest
| evel s of exposure to which nost workers nmay be exposed up to
10 hours per day, 40 hours per week, for a working lifetine,
wi t hout experiencing adverse health effects. It is

i nportant, however, to note that not all workers will be
protected from adverse health effects if their exposures are
mai nt ai ned bel ow these levels. A small percentage may
experi ence adverse health effects because of individual
susceptibility, a preexisting nedical condition, and/or a
hypersensitivity (allergy).

I n addition, some hazardous substances may act in conbination
with other workplace exposures, the general environnment, or
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wi th medications or personal habits of the worker to produce
health effects even if the occupational exposures are
controlled at the level set by the evaluation criterion.
These conbi ned effects often are not considered in the

eval uation criteria. Also, sone substances are absorbed by
direct contact with the skin and nmucous nenbranes and, thus,
potentially increase the overall exposure. Finally,
evaluation criteria my change over the years as new
information on the toxic effects of an agent becones
avai | abl e.

The primary sources of environnental evaluation criteria for
the workplace are: 1) NIOSH Criteria Docunents and
recommendati ons, 2) the Anmerican Conference of Governnent al

I ndustrial Hygienists' (ACGH) Threshold Limt Values (TLVS),
and 3) the U. S. Departnent of Labor/COccupational Safety and
Heal th Adm nistration (OSHA) occupational health standards

[ Perm ssible Exposure Limts (PELs)]. Often, the N OSH
recomendati ons and ACG H TLVs are |ower than the
correspondi ng OSHA standards. I n evaluating the exposure

| evel s and the recomendati ons for reducing these |evels
found in this report, it should be noted that the conpany is
required by the Occupational Safety and Health Adm nistration
to nmeet those |evels specified in an OSHA standard. A
time-wei ghted average (TWA) exposure refers to the average

ai rborne concentration of a substance during a normal 8- to
10- hour wor kday.

A Dbrief discussion of the toxicity and evaluation criteria
for inorganic |ead follows.

1. Toxicity

| nhal ati on (breathing) of |ead dust and fune is the
maj or route of |ead exposure in the industrial
setting. A secondary source of exposure may be from
i ngestion (swallow ng) of |ead dust deposited on
food, cigarettes, or other objects. Once absorbed,
lead is excreted fromthe body very slowy. Absorbed
| ead can damage the peripheral and central nervous
systens, gastrointestinal system kidneys,
reproductive system henmatopoietic system (bl ood
form ng organs), and virtually all other systens of
the body.® The acute effects may mani fest as
weakness, tiredness, irritability, reduced
intelligence, slowed reaction times, abdom nal pain
or high blood pressure.” Chronic |ead exposure can
cause infertility, kidney damage, and, in pregnant
wonen, fetal damage mani fested as prematurity,
reduced birth weight, reduced red bl ood cell
production, and reduced intelligence.?®' The bl ood
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| ead test is one neasure of the amobunt of lead in the
body and is the best avail abl e neasure of recent |ead
absorption. The mean serum |l ead | evel for US nen

bet ween 1976 and 1980 was 16 ug/dl; 31 however, with
the i nplenentation of |ead-free gasoline and reduced
lead in food, the 1991 average serum | ead | evel of

U S. nmen will probably drop below 9 ug/dl.® A
summary of the | owest observable effect |evels of

|l ead are listed in Table 1.

2. Medi cal Exposure Criteria

The OSHA | ead standard requires annual blood | ead
testing for enpl oyees exposed to | ead above the
action level (30 ug/n?).® |[If an enployee's bl ood
lead | evel is at or above 40 ug/ 100 grans of whol e
bl ood, the enpl oyee nust have his bl ood | ead checked
every 2 nonths. |If an enployee's bl ood | ead |evel
averages 50 ug/ 100 granms of whol e bl ood or nore, he
must be renoved from areas containing nore than 30
ug/ n? airborne | ead, and have nonthly bl ood | ead
tests. ™ For enployees renmpbved from | ead exposure,
the OSHA | ead standard requires the enployer to

mai ntain the earnings, seniority, and other

enpl oynment rights and benefits as though the enpl oyee
had not been renoved. For an enployee to return to
work in the area with excessive | ead exposure, their
bl ood | ead | evel nust be bel ow 40 ug/ 100 grans of
whol e bl ood on two consecutive tests if the original
bl ood | ead was between 50-60, or drop at |east 20
ug/ 100 granms of whol e bl ood on two consecutive tests
if the original blood | ead was greater than 60.1%
The bl ood sanpl es nust be anal yzed by a | aboratory

t hat has been approved by OSHA. 4

Zi nc protoporphyrin (ZPP) |evels nmeasure the effect
of lead on the red blood cell enzyme ferrochel at ase,
the last enzynme involved in the process of hene
synthesis. In men, ZPP |evels increase abruptly when
bl ood | ead |l evels rise above 35 ug/dl, and they tend
to stay el evated for several nmonths. In wonen, ZPP
|l evel rise at a BLL of 25 ug/dl. The upper limt of
normal for ZPP is 50 ug/dl; in the absence of |ead
exposure, the nost common cause of an elevated ZPP is
iron deficiency.?

3. Occupational Exposure Criteria

The work perfornmed by NELCO was cl assified as
construction, which in the past would have exenpted
it fromnost elenments of the OSHA general industry
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| ead standard. The State of Utah, however, passed

| egi slation which elimnated the construction
exenption fromtheir state | ead standard (effective
July 15, 1991). Therefore, the conpany nust conply
with all elenments of the OSHA general industry |ead
standard. The current OSHA PEL for airborne lead is
50 ug/ n? cal cul ated as an 8-hour TWA for daily
exposure. The standard al so specifies that if nore
than 8 hours are worked in any work day, the PEL
shoul d be adjusted accordingly, e.g., the PEL for a
10-hr work day is 40 ug/nf.*™ |In addition, the OSHA

| ead standard establishes an "action |evel"” of 30
ug/ m® TWA which initiates several requirements of the
standard, including periodic exposure nonitoring,
nmedi cal surveillance, and training and education.
If the initial determ nation shows that any

enpl oyee's 8-hr TWA PBZ results are above 30 ug/ n¥,
air nmonitoring must be perfornmed every six nonths
until the results show two consecutive |levels of |ess
than 30 ug/n? (nmeasured at | east seven days apart).

VI . RESULTS
A. Ai r _Sanpl es

The results of the air sanples for | ead are contai ned
in Table 2. Tinme-weighted average exposures for |ead
ranged from 23 to 1790 m crogranms of |ead per cubic
nmeters of air (ug/M). All but one of these sanples
exceeded the OSHA Perm ssi bl e Exposure Limt (PEL) of
50 ug/ M as an 8-hour TWA. In addition, the shift

| asted for 10 hours which effectively | owers the PEL
to 40 ug/ M. The short-term | ead concentrations for

t he various jobs ranged from53 to 450 ug/ M during

| ead burning, 390 to 1970 ug/ M during nozzle

bondi ng, 105 to 511 ug/ M during clean up work

out side of the tank, and from 16 to 29 ug/ M for

wel ding (al so outside the tanks). Most of the

wor kers involved in | ead burning and bondi ng of
nozzl es were wearing air-supplied hood respirators so
their actual exposure would be expected to be
substantially | ower than the measured val ues,

provi ded that the respirators were operating

properly.

The w pe sanple results are sunmarized in Table 3.
The sanples indicate | ead contam nation on al
surfaces tested: |unch roomtable, water cooler,
door handl es, change room fl oor, work and

street clothes, and in the workers' clothes. Many of
these levels are as high as or higher than was
measured during the first site visit.
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Heal th Hazard Eval uati on Report No. 91-391

Medi cal

1.Blood Lead Levels (BLL) and Zinc Protoporphyrin
Level s (ZPP)

The mean BLL was 23 m crograns (ug)/100 granms whol e
bl ood (range 4 to 38). No enployees had BLL over 40
ug/ 100 grans whol e bl ood, the |level requiring

bi monthly testing for enployees working in areas
where | ead exceeds 30 ug/nf. The nmean ZPP | evel was
52 ug/deciliter (dl) (range 15-222). Six enployees
(279 had ZPP | evel s above 50 ug/dl. Ten of the
total 2 workers were enployed at the site during both
NI OSH i nvestigations. The BLL of these 10 enpl oyees
dropped a nmean of 8 ug/ 100 grans whol e bl ood (p

val ue=0.01). Nine of these 10 enpl oyees' BLLs
dropped; the other went from25 to 27, a difference
within the acceptabl e range of anal ytical
variability.

2.Blood Urea Nitrogen (BUN) and Creatinine (CR) and

Creatini ne Cl earance

No enpl oyees had CR above the nornmal range (<1.3
mg/dl ), while two enpl oyees (9% had BUN above the
normal range (<23 ng/dl). Estimates of creatinine
clearance (CrCl) revealed a nmean CrCl of 85 L/mn
(normal 80-120 L/mn). Five enployees (23% had CrC
bel ow normal, one of which also had the el evated BUN
| evel .

3.Systolic and Diastolic Blood Pressure Measurenents

Si x enpl oyees (279% had el evated systolic and

di astolic blood pressures (systolic >140 nm hg,
diastolic >90 mm hg), and two ot her enpl oyees (9%
had el evated systolic bl ood pressures.

VIi1. DI SCUSSI ON

A

Envi r onnment al

The environnmental sanples for |ead were up to 40
tinmes the OSHA PEL on a TWA basis. Mst of the
workers were in air-supplied respirators while in the
tanks. Al so, due to production problenms, the conpany
was trying to rapidly conplete one of the tanks.

This resulted in a | arge number of workers
concentrated in one tank; this probably was
responsi ble for the higher air |ead concentrations we
observed during the foll ow up survey, despite

i nproved tank ventil ation.
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Whi Il e significant housekeepi ng i nprovenents have been
made since the first NIOSH site visit, w pe sanple
results indicate nore inprovenents are needed. The
floors and tables in the lunch room and change
trailer were washed daily. The w pe sanples were
coll ected prior to these areas being cleaned. No
post clean up sanpling was conducted so the inmmedi ate
efficacy of the clean-up effort is unknown. However,
| ead contam nation was evident despite the prior
day' s cl eani ng.

B. Medi cal

The blood |lead |evels (BLL) of 9 of the 10 enpl oyees
had decreased since the last NIOSH visit. Although
many of these were small decreases within the
acceptabl e range of analytical variability, the fact
t hat 90% of the values decreased and the nean BLL was
| ower (p-value=0.01) suggests an effect other than

| aboratory variability.

Al'l BLLs were bel ow 40 ug/ 100 granms of whol e bl ood.
Several of the ZPP levels were still elevated,

i ndi cating higher BLL during the previous two to
three nonths. The el evated ZPP | evel s were expected
given the elevated BLL during the July survey.

Five enpl oyees were identified with potential kidney
dysfunction. Three of these five had a borderline
normal estimated CrCl (67, 69, and 69 m/mn);
however, two enpl oyees had significantly reduced

val ues of 56 and 57. These reduced val ues shoul d be
interpreted with caution because the nethod used to
estimate the CrCl is not as reliable an indication of
ki dney function as the CrCL determ ned using a
24-hour urine collection. Individuals with reduced
val ues should be foll owed-up by their physicians to
evaluate this finding. Although reduced CrCl is not
specific for | ead poisoning, the relatively high
preval ence of enployees with abnormal estinmated

val ues, suggests the possibility of chronic |ead
toxicity.

Ei ght enpl oyees (36% had either el evated systolic,
or systolic and diastolic blood pressure
measurenents. Like CrCl, high blood pressure is not
specific for |ead poisoning. In sone individuals,

el evat ed bl ood pressure could represent chronic | ead
toxicity, particularly in the two individuals with
both el evated bl ood pressure and reduced esti nmated
CrCl.
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VI,

I X.

X.

CONCLUSI ONS

The environnmental survey reveal ed airborne | ead exposures
wel | above the OSHA PEL. In addition, many areas renmai ned
contam nated with | ead. No workers had BLL above 40 ug/ 100
granms of whol e blood, and the BLL of enployees working at the
site during both NI OSH surveys dropped a nean of 8 ug/100
granms whol e blood. Despite the high air |ead concentrations,
and persistent |ead contam nation, BLLs decreased.

This is probably primarily due to the use of air-supplied
respirators. O her contributing factors include the conpany
suppl i ed and | aundered uniforms, increased enphasis on
reduci ng | ead contam nation, and, in general, the pronpt

i npl ementati on of NI OSH reconmendati ons.

RECOMVENDATI ONS

1. Addi tional efforts regarding the clean up of |ead
contam nation should be undertaken. Part of the
probl em stens from workers tracking the | ead around
the site. W rkers should renove their contam nated
f oot wear and cl ot hi ng whenever they enter the |unch
room or change trailer. Another option m ght be the
use of disposabl e booties which could be
i nexpensi vely di scarded whenever workers enter these
areas. The change trailer should be divided into
clean and dirty areas to avoid cross-contani nati on.
Enpl oyees should be required to shower at the end of
the shift. No clothing or equi pment worn during the
shift should be worn home, including shoes and
under wear .

2. Respirators were stored with no protecti on agai nst

contam nation. This was particularly true of the

hal f-face respirators that were renpved and stored on
t he pegs outside the change trailer during breaks.
Respirators should be stored in protective bags. The
respirators should be cleaned prior to being placed
in the protective bags.
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(NTI'S), 5285 Port Royal Road, Springfield, Virginia 22161.
I nformation regarding the NTIS stock nunber for this report
may be obtained fromthe NI OSH Publications Ofice at the
Cincinnati address.
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Washi ngton, D.C.

VI

NELCO, Eaton Metals, Salt Lake City, Utah

Lead Burners Local 153, Murphy, North Carolina
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For the purposes of informng the affected enpl oyees, copies
of the report should be posted in a pronm nent place
accessible to the enployees, for a period of 30 cal endar
days.



Summary o

TABLE 1
f Lowest Observed Effect Levels for

Key Lead-1nduced Health Effects in Adults and Children@

BLL"

(ug/dl)

>100 Adul ts:

>80 Adults:
Chi | dr en:

>70 Adults:
Chi | dr en:

>60 Adults:

>50 Adults:
Chi | dr en:

>40 Adults:
Chi | dr en:

>25 Adults

15-25 Adults
Chi | dr en:

>10"" Fetus:

@ Adopted from
* Blood lead | e
** "Saf e" bl ood

HEALTH EFFECT

Encephopat hi ¢ signs and synptons

Aneni a
Encephopat hi c signs and synptons
Chroni ¢ nephropathy (am noaciduria, etc)

Clinically evident peripheral neuropathy
Colic and other Gastro-Intestinal (G) synptons

Femal e reproductive effects
CNS synptons: sl eep di sturbances, nood changes,
menmory and concentration probl ens, headache.

Decr ease henogl obi n producti on

Decreased perfornmance on neurobehavioral tests
Altered testicular function

G synptons: abdom nal pain, constipation

di arrhea, nausea, anorexia

Peri pheral neuropathy

Decrease peri pheral nerve conduction

El evat ed bl ood pressure (white males, 40-59 yr ol d)
Chr oni ¢ nephropat hy

Reduced henogl obi n synthesis

El evat ed erythrocyte protoporphyrin levels in males

El evated erythrocyte protoporphyrin levels in
femal es
Decreased 1Q and Growth

Pre-term Del ivery

| mpai red Learni ng
Reduced Birth Wi ght

| mpai red Mental Ability

ATSDR’, and Gol dman et al . 18,
vel (BLL) in mcrogranms per deciliter (ug/dl).
| ead | evel s have not been determ ned for fetuses.



TABLE 2
SUMVARY OF WORKER EXPOSURES TO LEAD
NELCO
SALT LAKE CITY, UTAH
SEPTEMBER 26, 1991

Sample # Job Description TOD Duration Volume
_ min (liters)
NL-16 Lead Burning AM 239 478
NL-29 ! PM 273 546
512 TWA
NL-21 Lead Burning AM 283 556
NL-25 ! PM 279 558
562 TWA
NL-15 Bonding Nozzles AM 279 558
NL-35 " PM 277 554
558 TWA
NL-14 Lead Burning AM 283 566
NL-36 " PM 278 556
561 TWA
NL-11 Lead Burning AM 174 348
NL-26 " PM 310 620
484 TWA
NL-17 Bonding Nozzles AM 271 542
NL-23 " PM 279 558
550 TWA
NL-20 Lead Burning AM 274 548
NL-33 " PM 278 556
552 TWA
NL-12 Lead Burning AM 209 418
NL-22 " PM 279 558
488 TWA
NL-13 Clean up AM 273 546
NL-27 " PM 152 304
425 TWA
NL-19 Cleanup AM 274 548
NL-34 " PM 226 452
NL-31 " PM 56 112
556 TWA
NL-10 Welding, grinding AM 262 524
NL-30 outside PM 276 562
528 TWA

Environmental Criteria: Inorganic Lead - OSHA - 50 ug/M?, 8-hour TWA.
TWA - Time-weighted average: ug/M? - micrograms per cubic meter of air
*ND - none detected

Concentration
M -

110

310

220

230
250
240

390

450
420

58
110

140
230
200

1600
1970
1790

120
290
210

53
320
210

105
109
106

511
288
ND*
370

29
16
23



TABLE 3
SUMMARY OF W PE SAMPLES FOR LEAD
NELCO
SALT LAKE CITY, UTAH
SEPTEMBER 26, 1991

Sanpl e # Locati on/ Descri ption Anount Conc Conc
(ug Pb) (ug/ cn?) (ug/ft?)
NLW 101 Lunch roomtabl e 28 0.28 260
NLW 102 Around base of water cooler 150 1.5 1400
NLW 103 Snal| table in center of l|unch room 200 2.0 1860
NLW 104 Door handl e of change trailer 82 1.6 1490
NLW 105 Bottom of tennis shoe (street shoe) 430 5.7 5300
NLW 106 Top of wooden bench in change room 370 3.7 3400
NLW 107 Worker's truck, floor mat, driver's side 390 3.9 3600
NLW 108 Fl oor of change roomtrailer 500 5.0 4650
NLW 109 Bott om of ol d work boot 38, 000 380 350, 000

NLW 110 Wrker's truck, floor, driver's side 320 3.2 2970



