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INTRODUCTION

The Natiomal Institute for Occupaticnal Safety and Health (NIOSH) is the
praimary federal organization engaged in occupational safety and healrh
research It 1s located in the Department of Health and Human Services
{DHHS), Centers for Disease Control and Prevention (CDC) An Jwportant area
of NIOSE research deals with methods for controlling cccupatiomnal exposure to
potential chemical and physical hazards  The Engineering Control Technology
Branch (ECTB) of the Division of Physical Sciences and Engineering has been
gaiven the lead within NIOSE to study the engineering aspects of hazard
contral

Because of increased reports of lead poisoning and silicosis among workers in
the steel structures painting industry, researchers from ECTB developed a
project to evaluate engimeering comtrols in this industry ! A basic need for
nearly all steel structures is protection from corrosion Historically, lead-
containlng coating systems were used because they were low cost, aesthetically
appealing, and corrosion resistant Toe adequately prepare the steel surface
to receive a new coating system, the old coating must be removed ? The
cleaning process has traditionally been achieved by abrasive blasting

Abrasive blast devices are designed to deliver a high-velocity stream of
abrasive to remove the coating as well as impart en anchor pattern on the
metal surface  The workers direct the blasting nozzles at the surface to be
cleaned As the paint 1s removed, small particles of lead paint, silica
i{silica from abrasives or from surface coatings), and other debris become
airborne  Lead poisoning and silicosis are not uncommon among workers whao
remove lead-based paints from bridges and other steel structures

Two environmental reguirements have been the driving forece for contractors to
contain paint chaps, dust, and used abrasive during paint removal processes
The Resource Conservation and Reccvery Act (RCRA) regquires that waste material
must be collected, tested, and classified as hazardeus or not hazardous °
Secondly, the Clean Air Act limits levels of particles with an aerodynamic
diameter less than ar equal to a nominal 10 micrometers (PM10) to a maximum of
150 pg/m* average concentration over a 24-hour period * The Clean Alr Act
alsc limits the amount of sirborme lead to 1 5 pgfnﬁ, evaluated as a maximum
arithmetic mean averaged over a calendar gquarter The contalimment structures
used to collect waste materials and control emissions has increzsed workers'
risk of occupational exposure tao lead and other waste materials, by
concentrating these agents 1in and arcund the paint remeoval containment
structures

Support personnel as well as workers doilng abrasive blasting are at risk of
high exposures to potentially hazardous particulate mentioned above Support
personnel may alsoc receive expesure when containment structures (which may
contain or be contaminated with residuzl lead and silica particles) are
disassembled and moved or when handling abrasive and waste materiala  High
exposures have been observed for auxiliary equipment operators and for thase
cleaning up the site after paint removal has been completed °*



Twe separate englneering controls were evaluated during this survey  They
consisted of two separate containment, ventilation, and abrasive blasting
systems

BRIDGE SITE AND PROCESS DESCRIPTION

The first control system consisted of abrasive blasting with low silica (<1
by welght) sand, Star Blast XL (E I DuPont DeNemours and Company, Inc ,
Wilmington, Delaware) 1in 2 large enclosure made of intercommected canvas tarps
suspended from the top of the readway down to the ground, creating a room with
a volume of 200,000 cubic feet  Within the left half of the containment the
overpass was 50 feet above the ground From the middle of the containment the
ground sloped up to the right so that the far right side of the overpass was
20 feer above the ground {(Figutre 1} The enclosure was ventilated by two
20-1nch diameter exhaust ducts which were suspended from a light pole, this
placed the duct openings approximately 12 feet above the ground There were
no provisions for supply inlets, the seams of the tarp walls and other
unplanned cpenings (most openings were at ground level where the tarps were
not adequately fastened to the ground tarps) acted as supply ailr inlets

Figure ! shows a top and side view of the large containment and accompanyiog
exhaust system  The Star Blast abrasive was used one time and allowed to
settle to the floor tarps zleng with other wastes created by the paint removal
process, then it was collected for daspesal

The second system consisted of abrasive blasting with reeyclable steel grit in
a 3,000 ft’ enclosure (B' X 8’ X 48') nmade of an alley piping for the frame,
rigid corrugated pelycarbonate panels for the sides and an aluminum grating
floor The enclosure was suspended from two adjacent I-beams under the bridge
(Figure 2} The small enclesure had a supply air fan at one end and an
exhaust duct with a fan at the other end The sloping walls under the grate
flocring directed the used abrasive and wastes to the bottom center of the
containment where the materials were removed from the containment  The steel
grit was air washed using & recycle machine (IPEC Advanced Systems, North
Kingstown. RI) and reused

In both the large and small containment, the workers donned a single-use dust
respirator under a continuous-flow, locse-fitting hood respirator prior to
entering the contaioment and did nct remove the respilrator inside the
conkcainment

SAMPLING METHODS

The control techniques were evaluated by collecting and analyzing bulk samples
of paint, abrasive, and waste materials, perscnal breathing zone (PBEZ) air
samples of blasters and suppert personnel, and area air samples Work
practices and personal hygiene practices were also observed
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EULK SAMPLES

Cld paant was collected frem the bridge by scraplng the surface with a sharp
chisel  The bulk paint collection process remaved all of the top and
intermediate paint coatlngs, leaving a metal surface with only traces of the
praimer coatring (less than 10 percent of the surface was covered by thin traces
of paint) Bulk samples of unused sbrasive were chtained from freshly cpened
packages of Star Blast  The uged abrasive samples were c¢ollected by mixing
abrasive from five locations within the storsge bins or from the containment
floor and tsking one sample from the mixture for analysis  Two samples of
used steel grit from the smwall enclosure were <ollected before and after the
recycle cleaning process

PERSONAL SAMPLES

Seven paired sets of PBZ samples were collected on 37-mm diameter, mixed
cellulose ester membrane, 0 B-pm pore-size fillters in clesed-face cassettes
using personal sampling pumps (Medel 224-PCXR?, SKC Inc , Eighty Four, PA)
each operating at 2 0 liters per minute (lpm} Paired PBZ samples were
callected inside and ocutside of the respirator Tygon® tubinpg placed under
the workers’ blast-protective outer clothing, and passing beneath the
respirator cape, was used to connect cne pump to the inside of the respirator
sample cassette  The tubing was attached to the respirator collar, so that
the cassette was 1n the breathing zone of the worker inside the respirator
The outside respirator sample cassettes were attached to the back of the
blasters’ outer clething rather than on the front lapels This procedure was
used 1n an attempt to reduce the likelihocd of getting the cassetre knocked
off the workers' lapels and to reduce the likelihood of pinching the tubing
between the worker and the scaffolding or bridge members

Four PEZ samples were collected on recycle and hlast poat equipment cperators
and one laborer wheo was sweeping up beneath the small containment These
sampling cassettes were attached to the workere' lapels

AREA SAMPLES

Area samples for total lead, inhalable dust, and total dust samples were
collected 1nside each containment, neatr the dust collector outlets, near the
air 1ntake of the respirator compresscrs, and near the equipment outside of
the containments The area total lead samples were collected using the same
equipment as for the PBZ samples The total dust samples were collected on
preweighed 37-mm, 0 5-pm pore size, PVC filrers in a closed-face cassette, at
a flow rate of 2 {0 lpm For convenience, pumpz for area samples used imside
the containments were placed in 5-pallon buckets and the cassertes were
positicned en the petiphery of the top of the buckets

A sampler [SKC, Eighty Four, PA) designed by the Institute of Occupatiomal
Medicine {(IOM), Edinburgh, was used t¢ collecet inhalable dust (particles with
equivalent aerodynamic diameters of up to approximately 100 um) Air was
drawn with a personal sampling pump (Model P2500, Ametek, Larpo, FL) at

2 0 1pm The collection medium was a 25-mm diameter, 0 5-pm pore-size, PVC



fzlter The IOM samples were weighed to determane the amount of inhalable
dust, then analyzed to determine the amount of inhalable lead

SaMPLE ANALYSIS

Analyses of air samples for lead and cther elements were conducted using NIOSH
Method 7300,° which utilizes inductively coupled argon plasma atomic emission
spectrometry, when the lead results were below the limit of detection (LOD},
samples were reanalyzed using graphite furnace atomic absorptien spectroscopy.
NIOSH Method 7105 ' Total dust and inhalable dust analyses were performed
using NIOSH Method 0500 with a limit of detection of 0 02 mg ®

VENTILATION MEASUREMENTS AND OBSERVATIONS

The ventilation airflow inside both containments was evaluated using a Rosco
fop machine (Rosco Laboratories, Inc , Port Chester, NY} to determine the air
flow direction and a Kurz hot-wire thermal anemometer (Kurz Instruments, Inc ,
Monterey, CA) to measure the air wvelocity Video recording was used to
dogument the flow direction during the fog generation

REAL-TIME (EESPIRABLE} AERQSOL MOWITCOR

A Real-Time Aerosecl Monitor (RAM) (MIE, Inc , Billerica, MA) was used to
measure the translent respirable dust cencentrations inside the large
containment immediately following abrasive blasting

NOISE LEVELE AND OTHER OBSERVATLONS

A-weighted Noise Logging Dosimeters {(Model M-27, Quest Electronies,
OJconemowee, WI) were included in the buckets containing the area samplers
placed inside trhe containments Dosimeters placed outside of the containments
were also used to determine noise levels Work practices, the use of perscnal
protective eguipment (i e , respirvatcors and hearing protection), and the usge
of perscnal hygiene facilities (1 e , hand washing and clothing changing} were
documented

EXPOSURE EVALUATION CRITERIA

The Q3HA PEL for lead in the construction industry during this survey was

200 pg/m’ but since has been reduced to 50 uyg/m’ as an B-hour TWA ° The

50 pg/m’ exposure limit 18 currently reccmmended for the construction industry
by NIOSH as a more protective criteria and is used in this study as the
evaluation criteria for personal exposures Y The OSHA PEL for total
particulate not atherwise regulated is an &-hour TWA of 15 mg/m’

The A-welghted decibel (dBA) 1s the preferred unit for measuring sound levels
1t 15 weighted to approximate the sensory response of the human ear The
NIOSH REL for noise specifies an exposure limit of 895 dBA for 8 hours,!' 5 4B
less than the OSHA PEL of 90 dBA Y

The resplratory program was evaluated based on the respirator program given in
che NIOSH guide to industrial respiratory protection ' The program should
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include information on selecting respirators, training users, and fitting each
uset with the appropriate NIOSH approved respirator

RESULTS AND DISCUSSION
BULK SAMFPLES

Table 1 presents results cof bulk sample analyses of paint ebtained from the
bridge, and c¢lean and used abrasive Based on two samples, the deteriorated
paint from the bridge c¢ontained an average of 600,000 ppm (60 percent) lead by
weight  Some other components of the deteriorated paint include the

following  aluminum, 17,000 ppm, zinc, 290 ppm, manganese, 230 ppm, and
magnesium, 160 ppm  The large amount of iron (31,000 ppm) in the bulk paint
samples is probably due to the removal of rust and steel from the substrate
duraing the paint sample collection process

Lead content in the new and used Star Blast ahrasive was 50 and 12,000 ppm,
respectively  Lead contemt in the steel grit prior to cleaming was 3,700 ppm
by welght Afver cleaning by the trecvele equipment the lead content in the
steel grit was 1,700 ppm  This indicates a cleaning efficiency of
approximately 50 percent Virgin steel grit was not availlable for sampling
Normally, new steel grit and steel shot contains 70 to 120 ppm of lead Y9

1f abrasaive is going to be reused, removing the lead from the abrasive may be
an important element in the engineering control approach  The concentrated
waste from the recycle machine contained 27 percent of lead by weight The
waste swept from the blacktop surface beneath the small contalnment system
contained 2,800 ppm of lead by weight

PERSONAL AIR SAMPLES

Table 2 presents the results of PBZ air sampling during abrasive blasting
Within the large contalnment, the blasters’ geometric mean lead concentration
outside of the respirator was 6200 pg/w®, 120 times greater than the QSHA PEL
for lead in the interim final rule Withdn the small containment, the
blasters geometric mean lead concentration outside of the respirator was

20 GO0 pgfm’, 400 times greatet than the OSHA PEL for lead Six of seven lead
concentrations measured inside the continuous-flow loose-fitting hood
resplrators were greater than 50 pg/m® wath the highest being 150 ug/w’

Within the small containment (as compared te the large containment} higher
airborne lead concentrations (ocutside the respirator) may be a result of two
majotr factors The steel grit was not adequately cleaned prior to reblasting
(just over half of the lead was remowed from the grit prior te reusing) and
high velocity air introduced by the fan and the blast nozzle will tend to pick
up and recirculate particles inside the containment  Supply air should ba
introduced across the entire cross-section of the small containment to reduce
turbulence that may re-entrain and recirculate particles  Nevertheless,
improvements to the abrasive recycle cleaning system and ventllation system
may not adequately reduce airborne lead and dust concentrations near the
worker Abrasive blasting systems currently being used require that the
blaster be very close to the lead and dust generation source To be

?
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effective, the hazard wust be controlled before it reaches the blast operator
Dilution ventilation 1s not effective in this situation *°

For this evaluation, the ratic of the lead concentraticn on the samples
putside the respirator to inside the respirator are considered to be the
program protection factor (PPF} ' The PPF is a measure of the effectiveness
of the complete respirator program As such, any element (L e , respirator
selection, fit, training, maintenance, storage) of the program which i=s
deficient will adversely affect the PFF The calculated geometric mean PPF
for the continuous-flow loose-fitring hood respirator was 130 for the combined
group of blasters in borh containments during blasting The PFF lower and
upper 95 percent confidence intervals were 56 and 290, respectively [Note
that the sample cassettes were nct placed in a standard location for the
inside the regpirator samples and the workers could not be visually observed
during the blasring process |

While additional controls are being developed, it would seem prudent that
workers near the lesd paint abrasive blasting process use a respirator with a
higher protection factor (higher then the assigned protection factor of the
loose-fitting respilrator} However, to achieve an increase in the respiratory
protection the respirator must be worm A tight-faitting respirater (which is
needed to obtain a hagher APF) may be less comfortable to wear than the loose-
fitting respirator Substituting the locse-fitting respilrater with one that
15 rtaght-fitting may result in a net increase in worker exposure 1f the latter
15 worn less than the former  Further evidence 18 needed before clear
guidance can be given

Table 3 presents the results of PBZ air sampling, for lead exposures of the
support personnel near the large and small contaimment structures The
support personnel wore half-mask air-purifying respirvators wath HEPA filters
which were supplied by their employer All four of the lead exposures
measured were greater than 50 pg/m® Those working near the large containment
had air-borme lead concentrations aver 2,000 pg/m* With an assigned
pratection factor (APF) af 10, the half-mask respiratore are not acceptable 1f
lead levels exceed 500 ug/m’® The half-mask respirators are acceptable for
the equipment operator and sweeper working around the small containment

[Note that worker D, the sweeper, also performed abrasive blasting during day
twoe  His overall exposure was 35,000 pg/m® which was mostly due to abrasive
blasting )

The high PBZ lead concentrations for workers near the large containment may be
a result of the seams and closures of the large containment not being air
tight, allowing air and contaminants to move in or out of the contalmment with
the pusting wand The small containment was rigid and had tight seams and
seals Alsc, some of the support personnel were exposed to high levels of
airborne lead upon entering the large containment immedlately after the
blasting process (before airbeorne particulate had settled), and from walking
through the waste on the tarp floor of the containment which stirs up and
re-entrains particularte into the air Exposures may also come from moving
equipment which is contaminated with lead dust
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Table ITI  Lead Exposures of Blast Site
Support Personnel
Seaway Painting Company, Inc , Grand Rapids, MI

Containment Sample Time Lead Exposure
Day Vorkex Type Task (min) lpgim®y  THA
1 F Large Equipment 406 2.200
Operation
i ¥ Large Equipment L&Y 2,500
Operetion
l G Small Equipment 547 51
Operation
Small 5 i EF 3607
¢ i) — ma waeping 1

™A for sampling time
worker I total TWA expesure for Day 2 was 35,000 wgim’, see Teble 2

AREA SAMPLING

Airborne lead and aerosol concentraticns from area sampling are presented in
Table 4 Inside the large containment the area samples were in a bucket
locared on the floor in the center af the containment, 50 feet balow the blast
operation Inside the small containment a bucket was located on the grate
floor midway between the supply inlet and exhaust cutlet

The equipment area 15 feetr from the large containment had an airborne lead
concentration of 210 wg/m’ and 25 feet away the concentratlon was 56 pg/m’
These results strongly support the practice of wearing respiratory protection
near the large containment  The equipmant area 40 feet below the small
containment nad a lead concentrariomn of 17 pgfm’® The combination of distance
and better control of the contaminant resulted in a much lower exposure
concentration in the area bensath the small containment

The inlet air to the compressors which supplied breathing alr to the air-
supply resplrators for the workers in the large and small contaloment had a
concentration of 6 and 20 pg/m’, respectively Each air cempressor was
located 40 to 50 feer away from their respective containments  Breathing air
passed through the compressor, an o1l filter, a particulate filter, and a CO
detector and alarm system before going to the respirater

The outlet stacks of each dust collector used te filter the ventilation
exhanst axr from ecach containment were monitored using a personal sampling
pump and filter The airborne lead concentrations from the outlet ducts were
220 and 1 pgfm® from the large contaimment dust collector and 110 ug/w’® from
the small containment dust collector  This represents a 99 percent reduction
in airborne lead concentration as compared to inside the containment

The samples collected inside the large containmwent (Table 5) show that the IGM
sampler lead tesults were higher than the c¢lesed-face sampler lead results
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Table IV  Area Alr Samples
Seaway Painting Comwpany, Inc , Grand Rapids, M1

T —— —_— e ———————— ——_
Concentration
(pgim’)
Day Containment Location Time Nolse
Type {min} {dBA)
Lead Aernsal

1 Latge Inside the 453 15,000 480,000 0y
cantainmant

1 Large st collector 254 20 2,000 -
outlet

1 Large 15' away from 497 210 - -
sontainment

1 Large 25' away from 495 56 - oz
santainmenc

2 Large Dusc collectar 222 1 - -
asuglet

2 Larze Inlet to 2lé [ - -
regpirator
Gompre55or

1 Small Inside the 538 1¢,0030 55,000 1o
comtalnment

1 Small Equipment 537 17 - 41
soncrol panel

2 Small Dust ecollector 2A8 1i0 - -
outlet

2 Small Inlet te 207 20 - -
respirator
COMPTESSOr

However, the aerosel results from the IOM samplers were lower than the closed-
face aerosol sampler results  Area dust levels were an order of magnitude
creater than lead levels In general, in areas where wisible dust levels were
high, a correspondingly high lead and dust concentration were determined by
personal and area sampling

Noise levels (Table 4) mezsured as area =amples ranged from 110 dBA as a2 THA
in the small containment to 91 dEA in the support equipment area The area
noise levels indicate that noise levels are well above the NIOSH REL of

25 dBA  During the survey workers both inside and outside the containment
routinely wore foam ear plugs  Hearing protection must continue to be used
When blasting was in progress, the noise level inside the containment
increased by 20 dBA over the background noise level Based on the area noise
levels observed at this site, it is recommended that & hearing conservation
program be implemented Neise levels should be considered when selecting
paint removal equipment

12



REAL-TIME MONITORING

In additien to the integrated area samples, the RAM was used to monitor tha
respirable dust anside the large containment immediately following abrasive
blastaing A respirable dust concentration decay curve is shown in Figure 3
The airborne dust levels decreased 60 percent in 10 minmtes and 90 percent an
35 minutes once dry abrasive blasting stopped

The small centainment structure dilurion ventilaticn system approached plug
flow (as desired} but did not significantly reduce airborne lead levels  Even
a well designed dilution ventilation system, such as this plug-flow
ventilation system, may not be capable of reducing hazardous concentrations
near the blast operator to an acceptable level

VENTILATION MEASUREMENTS

Fog was generated to visually evaluate the airflow patterns within each
containment Fog within several feet of the exhaust duct vents flowed into
the vents  But throughout the rest of the large containment there was no
obvious airflow pattern {(mestly stagnant air} The a1t velocities at the face
of each exhaust vent were 5,500 feet per minute (fpm) The caleculated total
volumetric flow rate was 24,000 cubic feet per minute {cfm) through the two
20-inch dizmeter exhaust ducts

The air velocity near the supply fan of the small containment could not be
measured due to the turbulence  Structural cross members ran perpendicular to
the flew of air and connected the two I-beans The airflow was stagnant near
these cress members The air velocities measured at two separate crosss=
sections, upstream from the exhaust vent, were both 110 fpm as an average
across the warking cross-sections At the face of the exhaust vent the air
velocrty was 2,800 fpm, hence, 6,000 cfm was removed through the 20-inch
diameter duct The dilugilon ventilation system of the small containment could
be improved by intreducing the supply air through a plenum across the entire
eross-section of the containment  This will reduce turbulence caused by the
high velocity supply air fan, reducing the reentrainment of partvicles

However, this may not be the total engimeering coentrol sclutlon for lead paint
removal aperations

The prevailing wind, gusting to perhaps 10 miles per hour, was generally from
the west The side tarps of the large containment reduced che flow of air
through the blast area to a minlmum  The winds did not affect the small
contalnment During the blasting process and at periedic intervals, dust was
observed escaping the large containment  Abrasive and dust escaped from the
small centainment only rarely

RESPIRATOR AND HYGIENWE PRACTICE

The workers used personal protective equipment, including heavy cotton canvas
coveralls (blasters), diszposable earplugs, disposable Tyvek® coveralls, and
respirators provided by the contractor Blasters used NIOSH-certified
continugus-flow loose-fitting hoeds (E B Bullard Company, Cynthiana, KY),
equipped with vortex-type alr coolers A paper dust mask was also worn under

13
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the loose-fitting hood respirator Workers exited the contaimment area before
removing their hoed respirators and removed their tyvek coveralls before
removing the paper dust mask During the lunch break the hood respirators
were placed on the ground cutslde the containments One blaster stopped
working several times during the day to take smeking breaks He came out of
the containment, removed hias respirators, and smoked adjacent to the larze
containment

Workers perfarming jobs outside the containment were provided half-mask air
purifying respirators with HEPA filters An organic-vapor cartridge
respiratoer was used during painting To help with equipment, some workers who
were wearlng half-mask respirators with HEPA filters moved in and out of the
large containment before blasting started and just after the blasting was
completed

The painting contractor provided periodic medical monitoring for lead
exposure  Perscnal hygiene facilities were provided on site, which included
pertable toilets and a changing area with a hand-washing sink and clothing
storage hooks inside a portable trailer Although disposable protective
coveralls were worn by the workers, many of the coveralls were torn several
times hy the end af the work day, thereby, worker c¢lothing was contaminated
with lead contalning dust Since workers did not change clothing at the site,
the dust could be carried by the workers te their automobiles, housing, and
laundry facilities A more comprehensive regpirator program providing for
better training, use of respirators, storage of resplrators and enforcement
may also improve the PPF

Although some hygiene farilities were provided, they were not always used as
evident by the blaster who took freguent breaks to smoke without first washing
his hands Although disposable protective coveralls were worn, many of the
coveralls were torn by the end of the workday In which case the workers
clothing was contaminated with lead contzinaing dust which was worn when the
wortker left the site

CONCLUSICNS AND RECOMMENDATIONS

0 The large containment dilution ventilation system 1s almost of no value
in reducing airborne lead exposures for those workers performing
abrasive blasting inszide the containment The lead exposures were as
high as 24,000 ug/w’ {geometric mean of 6,200 ugfm’} and smoke tube
tests shewed containment air meovement was negligible  The small
containment dilution ventilation system was effective in moving alr as
shown hy the smoke tube tests but this air movement did not result in
significantly lower lead exposures which were as high as 58,000 pg/m’
{geometric mean of 20,000 pgfm*)

¢ Persons working inside borh large or small ventilated containment
structures during dry abrasive blasting may be exposed to airborne lead
concentrations 1n excess of 100 times the Q5HA PEL for lead The
continuous-flow logse-fitting hood respirator with an APF of 25 would
not be the respirater of choice for this application because of the high
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airborne lead levels  Additional engineering controls (1 e ,
automation, lecal exhaust, or dust suppressants) and work practices
should be developed and used to reduce the lead concentration inside the
containment systems during abrasive blasting In the interim, as these
more effective techniques and work practices are develecped, a
comprehansive respirator program, providing for good worker training,
use and storage of respirators, and enfoxcement of the respirator
programs could improve the PEF of the workers  Additional research is
needed to evaluate the exposure effect of replacing the loose-fitting
respirator with a tight-fitting respirater in this work environment

Environmentsl monitoring should be routinely performed to wmeasure
worker exposure to aitrborne lead and other hazardous agents (e g |,
salica and solvents) Respiratory protecticn must be selected based
on measured alrborne hazards for each Job type It is recommended
that the combinaticn of distance and better control of the
contaminant be applied so that equipment operatnrs are not ovetr
exposed to lead At this site, the equipment area near the small
containment had airborne lead concentratlons less than 50 pg/m’
because of adequate contrel and the distance from the equipment area
to the containment However, the equipment area near the large
containment had airborne lead concentrations greater than 50 pg/w®
Support personal wearing only a half-mask respirator should not enter
the containment during or immediately after the blasting process and
must limit the time spent near the large contalnment where lead
exposures are2 high Change rooms with showers and washing facilities
need to be provided and wsed

Based on the levels of airborne lead measured near the large containment
and results from previous studies reporting lead contamination om
workers hands, this practice of smoking prior to hand washing and
smoking mear the containment must be discontinued  Respirators shonld
be stored in a c¢lean area wvhen they are not in use It is recommended
rthat employers re-enforce their hygiene program by routinely encouraging
enployees with walk-through and verbal contact during the work day
Contaminated clothing should be laundered by the employer and the
laundry should be informed that the clothing 1s contaminated with lead
dust

Further research 1s needed to verify the results of the small number of
samples taken in this study and to investigate the effect of loose-
fitting versus tight-fitting respirator performance, the effect of
cleanliness of recycled grit, the type of filter needed to clean the
ventilation exhaust air, and the effect of zampling in turbulent
abrasive blasting atmospheres
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