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ABSTRACT

This report describes the exposures and controls that were evaluated at four sites where tasks such
as concrete gnnding with hand-held grinders (sites 1 and 2), removing bnck wath pneumatic
hamumers (site 3), and demohitson of tle and plaster walls with hand tools (site 4) were performed
The results at sate | indicate that the use of local exhaust ventulation with a conerete grinder can
reduce exposures 1o the pomt where a half-mask respirator provides adequate protection for the
worker However, the vacuum source must be carefully selected to inciude festures such as
adequate capacity to contain the dust collected during the task, the abihty to ¢lean the filter
without opening the vacuum cleaner, the ability to remove full bags without exposing the operator
to the dust, flow sufficient to capture the dust at the source and transport 1t to the vacuum source,
ease of use, and filtration efficiency adequate to prevent the vacuum source from acting as an
aeroso] generator for respirable dust  The results at site 2 sndicate that a Jaborer gnnding cencrete
without local exhaust ventilation was exposed to respirable dust containing quartz between 20 and
32 nmes the OSHA PEL and 1o respirable quartz between 35 and 55 umes the NIOSH REL
These resulis indicate that 8 half-mask air purifying respirator is net sufficiently protective for an
employee grninding concrete with no local exhaust venulation contrels, even n a relauvely open
area Samples coliected on one of two workers removing bnick facing from a butlding at site 3
indicate that his exposures exceeded the NFOSH REL for quartz and the OSHA PEL for
respirable dust contarmng 16% quartz  The other warker was exposed 1o a shghtly higher leve] of
respirable dust, but his silica expesure could not be quanitfied Results from site 4 mdicate that a
hand-demolition task, such as pulimng down a ceding and demolishing one wall of a bathroom
resulted m exposures requinng the use of respiraiory protection
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INTRODUCTION

The Nationa] Institute for Occupational Safety and Health (NJOSH) 1s located m the Centers for
Disease Control and Prevention (CDC), under the Department of Health and Human Services
(DHHS) NIOSH was established in 1970 by the Occupational Safety and Health Act, at the same
time that the Occupational Safety and Health Admimstration (OSHA) was established in the
Department of Laber (DOL) The OSHAct legastation mandated NIOSH to conduct research and
education programs separate from the standard-setting and enforcement functions conducted by
GSHA An important area of NIOSH research deals with methods for controlhing occupational
exposure to potential chermical and physical hazards

The Engineering and Physical Hazards Branch (EPHB) of the Division of Applied Research and
Technology (DART) has been given the lead withun NIOSH to study and develop engineenng
controls and assess their impact on reducing occupational llness. Since 1976, EPHB (and ns
forerunner, the Engineering Control Technology Branch) has conducted a large number of studies
to evaluate engineering contro} technology based upon industry, process, or control technique
The objective of each of these studies has been to evaluate and document controf techmques and
to determune the effectiveness of the control techmiques in reducing potental health hazards m an
industry or for a specific process

Thus 15 the preliminary repon of a project to mmvestigate exposures fo construction workers that
result from chipping and gnnding concrete and other construction matenals that contam
crystalline silica, and engineenng controls to reduce those exposures  This report describes the
exposures and controls that were evaluated at four sites where 1asks such as concrete gnnding
with hand-held gnndess (sites 1 and 2), removing brick with pneumatic hammers {site 3), and
demeliion of tile and plaster walls with hand tools (site 4) were performed Exposures and
controls associated with tuck-pomting, whach typically mvolves removing mortar from bk and
block walls with gnnders, are descnibed 1n other EPHB reports from this project

OCCUPATIONAL EXPOSURE TO CRYSTALLINE SILICA

Silicosis 1§ an occupational respiratory disease caused by mhahng respirable crystalline silica duse
Silicos1s 15 irre verstbie, often progressive (even after exposure has ceased), and potenually faral
Exposure to s1lica dust occurs 1n many occupations, including construcion  Because no effective
treatment exasts for silicosis, prevention through exposure control 15 essenttal  'When proper
practices are not followed or controls are not maintained, sihca exposures can exceed the OSHA
Permssible Exposure Limut (PEL) or the NIOSH Recommended Exposure Limit (REL) '

The OSHA PEL for resprrable dust contaming crystalhine sihica 1s expressed as an equation
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Thus, 1f the dust contains ne crystalline silica, the PEL 15 5 mg/cubic meter (m?®), and tf the dust 1s
100% crysialline silica, the PEL 45 0 1 mg/m® The NIOSH REL for respirable crystalline sihicas
a [0-hour, ime-weighted average level of 0 05 mg/m’. NIOSH has classified crystalline sihea as
a potential occupational carcinogen  Therefore, NIOSH recommends that employers make efforts
to reduce sihica exposures below the REIL

METRHODS

At each sste, personal breathing zone samples were collected at a flow rate of 1.7 hiters/minute
using a bartery operated sampling pump connected via Tygon tubmg to a 10-mullimeter (mm}
nylon ¢yclone (a Dorr-Oliver cyclone) and a pre-weighed, 37-mm diameter, S-micron (pm)
pore-size polyvinyl chlonde filter supported by a backup pad 1n a two-pece filter cassetie sealed
with a cellulose shnnk band, 1n accordance with NIOSH Methods 0600 and 7500% In addition to
the personal samples, a bulk sample of settled dust was collected 1n accordance with NIOSH
Method 7500

Samples were analyzed in accordance with NIOSH Methods 0600 and 7500 with modifications
Gravimetnc analysis for respirable particulate was camed out wath the following modifications (o
NIOSH Method 0600 I) The filters and backup pads are stored 1n an environmentally controlled
room (2123 °C and 50+5% relative humudity) and are subjected to the room condiuions for at least
two hours for stabihizatron prior to tare and gross weighing; and, 2) Two weightngs of the tare
weight and gross werght are performed  The difference between the average gross weight and the
average tare weight 15 the result of ghe analysis  The himut of detechon for this method 15 0.02
rulhgrams (mg)

Crystalline silica analysis was done usmg X-ray diffraction, NIOSH Method 7500 was used with
the following modificanions 1) Filters were dissolved in tetrahydrofuran rather than being ashed
in a furnace, and, 2) Standards and samples were run concurrently and an external calibration
curve was prepared from the mtegrated mtensities rather than using the suggested normalization
procedure  These samples were analyzed for two forms of crystalline silica, quartz, and
castobalite. The lumis of detection for quartz and ¢nstobalite on filters are 0 01 and 0 02 mg,
respectively The lumt of quant:itation 1s 0 03 mg for both quartz and cristobalite on filters The
limts of detection in bulk samples are 0.8% for quartz and 1% for cnistobalite. The limit of
quantitation 1s 2% for both forms of crystalline sitlica m bulk samples,

At site 1, the specific sources of respirable particulate and respirable crystalline silica exposures
associated with concrete gnnding were determined by conducting video exposure monstoring for
part of the moming on May 26 The worker being sampled wore a HazDust II real-time personal
dust monitor equipped with a respirable particulate pre-separator, while his actions were recorded
using a Canon XL digital video camcorder mounted on g tnpod  The HazDust Il was equipped
with a pre-wesghed, 37-mm diameter, 5-pm pore-size polyvinyl chloride filter supported by a
backup pad 10 a two-piece filter cassette sealed with a cellulose shnnk band in-line after the
sensor This filter was analyzed as noted above 1n order to determine the percentage of crystalline



sihica in the sample In the laboratory, the data collected with the personal dust momtor were
overlaid onto the video recording

In order to assess the capacity of the vacuum cleaner used at site 1 on May 31, 2000, the vacuum
cleaner bags were weighed before and after use, using a pornable scale  The ume was also noted
each time the vacuum cleaner bag was changed 10 determune how fong 1t teok the vacuum cleaner
to reach 1ts capacity

Also at site 1, arr flow 1into the vacuum cleaners was calculated from static pressure measurements
obtamed usmng a Neotromics MP20SR rucromanometer and a pitot tube at the end of the tool end
of vacuum cleaner hose with the shroud removed

RESULTS

Site 1: Grinding Concrete

At site 1, sampling was conducted to assess the effectiveness of local exhaust venttlation i use
with hand-held grinders used to finish concrete surfaces A total of seven personal breathing zone
air samples for respirable particulate were collected Three samples were collected on May 26,
and two samples were collected each day on both May 30 and 31, 2000 Aur sampling results are

presented in Tables 1-6

The concrete fimsher sampled had about three months expenence gnnding concrete, beginning 1n
March, 2000 While gnnding, he tore a 3M model 6200 half-mask arr-punfymg respirator with
dual 3M model 2096, P100 particulate filters The concrete finisher also wore a hard hat, safety

glasses, ear plugs, and work gloves

On May 26, 2000, the concrete fimsher was working on the ramp between levels P1 and P2 of a
parking structure  Durnng the first and second samphing penods, from 7.16 am to 11 54 am, and
from 12 41 pm to 1 42 pm, he ground both s:des of a partial wall that formed one side of the ramp
structure  Dunng the third sampling penod, from 1 43 pmn to 2 54 pm, the concreie fimsher
worked chipping concrete from the base of columns until 2 15 pm, and spent the remainder of the
penod gnnding columns. The first sample was allowed 0 run duning the employee’s break from
8 50 am to 9.20 am, smce he remained on site  The sample was changed at lunch and again when
the worker stopped gnnding and started chipping  He began the day using a Bosch 1347A model
0601347266, 442 -inch (1n) 11,000 revolutions per menute {rpm) grnder, equipped with a Pearl
Abrasive Co medium PW cup wheei The grinder was fitted with a Pearl Abrasive Co Vacu-
Guard shroud. The exhaust shroud 15 metal with an elastomenc ingert to allow it to flex and
maintain contact with the concrete surface A white ngd plastic mnsert around the bottom edge of
the shroud seals the shroud to the surface. A portion of the shroud 15 cut out to allow the gnnder
to be used on mnside corners The shroud was connected viz a 1%-1n mside diameter (1.d ) flexible
hose to 2a WAP mode) 5Q 10 gallon RDF 60113 vacuum cleaner with a SQ 4000 No. 29739 filter
bag and a pleated paper filter around the motor  All of the available vacuum cleaner bags on site



were used up, and the vacuum cleaner was used without a bag until around 9 50 am Ths
necessitated findmg s second vacuum cleaner At 10 45 em, the concrete finisher switched to a
Puliman Holt model 102 drem-top vacuum cleaner He used this vacuum cleaner for the
remainder of the day After lunch, he used a Metzbo model W7-115 Quick, 4%4 -1n 10,000 rpm
gnnder This gnnder was fitted with the same Vacu-Guard shroud.

Repostiomng the portable generator, extension cords, work hghts, and vacuum cleaner as the
work progressed siowed the pace of the work, as did the need to change the bags in the WAP
vacuum cleaner and ¢lean filters m both the WAP and Pullman Holt vacusm cleaners Cleaning
the fiiter 1n the WAP vacuum cleaner involved striking the filter on a wall or on the floor The
filter for the Pullman Holt vacuum cleaner was cleaned by shaking the filter The results of
personal breathing zone samphing for respirable dust and crystalline silica for May 26 are
presented jn Table 1 and Table 2. These results indicate that although the concrete finisher was
potenually exposad to respirable dust and respirable quartz concentrations (no ¢nstobalite was
found n any of the samples) in excess of the OSHA PEL and NIOSH REL, these concentrations
were below the maximum use concentration (10 tmes the occupattonal exposure limit) of the
resprrator used by the worker ,

Two bulk samples collected on May 26, 2000 were found to contain 19 and 24% quartz,
respectively

On the second day of sampling, May 30, 2000, the concrete finisher was working on the P2 level
of the parking structure He spent the entire shift gnnding concrete. The first sample was
collected from 7.39 am to 11 54 am The pump was turned off and the sampler was removed
from 8 57 am t0 9 24 am, during the mormung break The second samplhing period began when the
waorker returned from lunch at 12 31 pm and ended when he stopped gnnding for the day at 3 08
pm Dunng the shift, the worker ground the surface of approximately 1,170 square feet (ft?) of
concrete walls  He used the Metabo model W7-115 Quick, 4% -1in 10,000 rpm gninder, Vacu-
Guard shroud, and the Puliman Holt medel 102 drum-top vacuum cleaner. The concrete
fimsher’s work was mmterrupted by the need to reposiion the vacuum cleaner, extension cords,
work lights, and portable generator as the work progressed, and by the need to ¢lean the vacuum
cleaner filter This type of vacuum cleaner posed an additional problem because by destgn, 1t
relies on the suction 1t produces to form a seal between 1ts drum and the drum-top. Any
msalignment of these components, which rely upon an elastomenc gasket to complete the seal,
resuited 1n dirmimished capture at the shroud The resuits of personal breathing zone samphng for
respirable dust and crystalline silica for May 30 are presented in Tables 3 and 4 Once again, the
results indicate that although the concrete finisher was potentially exposed to concentrations of
respirable dust and respirable quartz 1n excess of the OSHA PEL and NIOSH REL, these
concentranons were below the maximum use concentration of the respirator used by the worker.

On the third day of sampling, May 31, 2000, the concrete finisher worked on the P2 level again
He spent the entire shift grinding concrete  The first sample ran from 7:25 am to 11.33 am  The
sample was aliowed to run through the mmorming break, from 8.53 am t0 9.25 am. The second



sample was started at 11 33 am, the pump was tumed off and the sampler was removed dunng the
lunch break, from 11 53 am to 12 41 pm, and the samphing peniod ended at 243 pm, when stored
matenal blocking walls and columns precluded any more gnnding that day

Approximately 1,100 f¢ of concrete were ground by the concrete fimsher during this shift He
used the Metabo model W7-115 Quick, 4% -in 10,000 rpm grinder, Vacu-Guard shroud, and the
WAP vacuum cleaner Because of 1ts tendency to clog frequently, the pleated paper filter was not
used tn the vacuum cleaner Changing vacuum cleaner bags and moving the vacuum cleaner,
generator, work lights, and extension cords mnterrupied the finisher’s work His work was also
mtertupted by the need o move stored matenal in order to gam access 10 the walls  Bags needed
to be changed about every 35 munutes The 11 bags used duning the shuft weighed an average of
about 5 pounds when full The results of personal breathing zone sampling for respirable dust and
crystalline sihica for May 31 are presented in Tables 5and 6 Like the previous two sampling
days, these results indicate that although the concrete fimsher was potentially exposed to
concentrations of respirable dust and respirable quartz greater than the OSHA PEL and NIOSH
REL, these concentrations were below the maximum use concentration of the respirator used by
the worker.

Figures 1 and 2 present the real-time data obtamned duning gnnding on May 26, whale the concrete
hmisher used the WAP vacuum cleaner and Bosch grnnder with the Pear] Vacu-Guard shroud
Sihea concentrations ranged from 0 017 to 1 8 mg/m?, with an average concentration of 0 14
mg/m’ The respirable dust concentration ranged from 0 12 10 12 mg/m®. The average respirabie
dust concentratron was 099 mg/m®. Analysis of the filter sample from the HazDust I monitor
indicated that the dust collected on that filier was 14 5% s1lica, which results 1n an OSHA PEL of
0.61 mp/m’ of respirable dust Thése results indicate that, based on the average respirable dust
concentration, a half-mask respirator provides adequate protection for this task with these
controls In Figures I and 2, the peak at 8 12 am represents the worker changing the bag, while
the peak at & 14 am corresponds to gnnding a bulge 1n a wall The peak at 8.24 am was the result
of gnnding near a floor-wall jomt  The large peak around 8.28 am corresponded to grinding a
very uneven surface, probably the result of concrete leaking at the jont between two forms  Some
work with a mason’s hammer was necessary to remove chunks of concrete  The senes of peaks
between B 36 am and 8.39 am show the performance of the sysiem degrade as the filter loads and
end with the worker cleanmmg the filter The peaks around 8 42 am represent removing the last
vacoum cleaner bag The peak at 8:46 am was the result of gnnding the complex angle formed by
the intersection of the top edge of a low wall and a column The elevated levels that follow
seermed to result from work on a low wall where the tine between gnnding on the top edge and
the floor-wall joint was short. Review of the videotape and observations on the other sampling
days occasionally showed dust falling out of the shroud This was probably the result of dust
setthng out m the cormugations of the hose due 10 inadequate transport velocty  Flow 1nto the
WAP vacuum cleaner was approximately 87 cubic feet per munute (cfm) with a new bag, and
about 31 cfin with a bag full to the point that dust was falling out of the shroud Flow 1nto the
Pullman Holt vacuum cleaner was about 30 ¢fm at the point the shroud was no longer workang



te 2: Grindi oncrete

At site 2, sampling was conducted 1n order to determine whether a worker with respiratory
protection could gnnd concrete off-shaft without the use of local exhaust ventilation. The worker
would be protected, and other workers would not be present  On July 6, 2000, two parsonal
breathing zone air samples and two general area air samples for respirgble particulate were
collected Atr samphing results are presented in Tables 7 and 8.

The laborer gnnding concrete stated that this was a typical day At the ime samphing was done,
he had two to three months expenence as 2 gnnder. Gnnding was done using a Metabo mode]
7015 gninder, with a 3 % inch wheel. The gnnder 18 rated at 10,000 rpm. A Pearl Abrasive Co
Vacu-Guard ventilated shroud was mounted on the gnnder: however, the shroud served only as a
guard, as 1t ‘was not connected 1o the avarlable vacuum cleaner for the purpose of this evaluanon
The Iaborer wore a 3M 6300 senes half-mask arr punfying respirator equpped with model 2077
P95 filters  The employer based this selection on anucipated exposures from this task. Grinding
took place on the third floor of the building wnder construction, which was open on all ssdes No
other employees were present on the floor most of the day The grinder spent the day gninding
walls, columns, floor and wall or column junctions, and some floor areas. He ground almost
conbinuously in the morming, and more miermiiently in the afternoon, as more time was required
10 move to different areas to be ground The first sample was collected for 156 munutes,
beginning when the employee began gnnding after the NIOSH personnel amved on the site. The
employee took two 15 nunute breaks, at 9:00 ar and 2-00 pra, and broke for lunch from 12 00 o
1230 pm The pump was removed dunng lunch, and the second sample was staried after the
empioyee returned This sample ran for 145 mimutes The area samples were placed at
approxinately breathing zone height near an elevator shaft (about 6 feet and 15 feet away) where
the employee started work 1n the morning, and left there for the remarnder of the day

The personal breathing zone samples for respirable disst exceaded the method-recommended
maximum sample Ioading of 2 mg and had loose parbculate on the filters The personal breathing
zone sample collected 1n the moming was treaied as a bulk sample for sihica analysis due toits
large dust loadmg As such, 8 2 mg portion of the sample was prepared for analysis. The personal
breathing zone sample collected 1n the afternoon was sphit 1nto three poruons by volume for
quantitative silica analysis due to its large dust loadimg  The results for that sample wene reporied
as the sum total of the three portions. Since the samiples were overloaded, the results reporied in
the Tables 7 and 8 may be low cstumates of the employee’s actual exposure.

The results of the personal breathing zone samples are reported in Tables 7 and 8. Analysis of
these samples indicated that the moming sample contained 10% quartz and the afternoon sample
contaned 14 2% quartz  The two area samples contained only trace amounts of quartz No
¢nstobaltte was detected 1n any of the samples. The area sample closest to the elevator shaft
resulted tn a respirable dust concentration of 0 15 mg/m®. The more distant area sample measured
2 respirable dust concentration of 0 14 mg/m”. Both samples were collected for 332 mimutes. The
£ hour time weighted averages 1n Tables Tand 8 were ealeulated assuming no exposure occurred

dunng the unsampled pomon of the work day



ite 3: Using Chipping Hammers to Remove Bri

At site 3, samphng was conducted to measure potenttal employee exposures associated with using
chipping hammers to remove a portion of the bnck facing from the burlding  Four personal
breathing zone air sampies and one general area arr sample were collected on September 11, 2000,
and analyzed for respirable particulate and crystalline silica  Arr sampiing results are presented 1n
Tables 9 and 10.

Two laborers worked on the chipping task on the day of the survey While chupping, they wore
3M model 6800 full facepiece air-purifying resprrators with dual filters  One worker used 3M
model 2096, P100 particulate filiers, while the other used 3M model 2071 P95 particulate filters
(NIOSH recommends N, P, or R 100 filters for protection agamst crystallme silica) The laborers
2lso wore hard hats, ear plugs, work gloves, and safety hamesses The harnesses were secured to
the basket of the Genie Boom high reach. They worked approximately 20 feet off the ground

Sampling began at approxmmately 9-40 am, shortly after the mormung break ended The workers
began chapping brick from an area above a window opening on the north side of the bullding with
a 15 pound pneumatic chipping hammer They took twms clupping and cleanng debns Chipping
stopped after IS minutes due to problems with the hamimer, and resumed 40 munutes later
Chipping stopped again after 30 minutes due to the hammer, resumed 8 minutes iater, and stopped
after 7 mmutes due to a jeak 1n the hose supplying air to the hammer Chipping resumed after 13
minutes This hme, a 4) pound chipping hammer was used Work continued for 19 munutes,
when the workers had completed removing the bneck from the area above the window In all, they
removed 21 courses of bnck froman area 10 feet wide  Samplers were removed duning the
employees” Iunch break The exposed filter samples were removed and replaced with fresh filters
for the next sampling penod

After lunch, samphing resumed at about 1.20 pm after the workers positioned their equipment
under the next window opening, one opening east of the previous area (the area sample was
moved to maintain a constant distance from the workers) The workers used a Hhiu TE7S electne
chipping hammer for approximately 20 munutes to open up areas for the 40 Ib pneumatic hammer
They then switched to the pneumatic hammer and, working west 1o east, removed 3-4 courses of
brcks to about the mudpoint of the area they were removing They worked together briefly using
both hammers, and then used the 40 Ib pneumatic hammer together, with one worker holding the
handles whiie the other held the barrel of the hammer with both hands, or placed one hand on the
barrel and one between the other worker's hands on the center of the handle. The workers took a
break between 2 03 and 2 20 pm, and then resumed work together with the pneumatic hammer
One worker bnefly used the electnc hammer to open up the second half of the area Working
together, they completed the removal using the pneumnatuc hammer One worker used the electne
hamuner to trim the edges of the cpening  Work stopped for cleanup and sampling was halted at

about 2:45 pm

The bulk sample of settled dust, collected from the top of the air compressor tratler, was found to
contain 8 9% quartz  The ar samples for worker 1 contaned a total of 16% quartz  The air



samples for worker 2 were estimated to contan a total of 3 8% guartz, Neither the bulk sample
nor any of the air samples was found to contain cnstebalite  Tables 9 and 10 present the air
samphng resuits Two workers working side by side were sarnpled for quartz Why quartz was
found m quantifiable levels 1n the breathing zone of only one of the workers 1s not certain The
results of the analyses of the samples for Worker 2 found quartz 1n an amount between the irmit of
detection and the limit of quantitation for the morming sample, and below the limut of detection for
the aftermoon sample. His exposure was estimated from these values  For the result below the
inut of detecttan (LOD), a value of the LODA 2 was used 1o estimate his exposure Worker 1
was exposed to quartz above the NIOSH REL, and 1n excess of the calculated OSHA PEL for
respurable dust contaimng 16% quantz  Worker 2 was estimated to be exposed to quartz i cxcess
of the NIOSH REL end calculated OSHA PEL for the length of the task, but not for an 8-hr day
with no further exposure. Both workers were adequately protected by the full-facepiece
respirators they wore  The area sample contained respirable dust below the hinut of detecuion for
the method Based on this result, 1t was not analyzed for silica According to weather station data
from Ohzo State Umversity (OSU), the mean temperature on September 11 was 73°F, with a
maximum temperature of 79'F Wind was observed at the site to be blowing from the south

OSU reported a mean wand speed of 7 mph, with 2 max of 14 mph

Site 4: Demolition with Hand Tools

At site 4, sampling was conducted to measure potenhial employee exposures to respirable
particulate and crystalline silica associated with using hammers, scrapers, spud bars, shovels,
brooms, and other hand tools to pull down the ceiling and one wall of the bathroom 1n panent
tooms and cleanup the debns  The site was a nursing home undergoing renovation. Three
personal breathing zone air samples were collected on September 26, 2000 and analyzed for
respirable particulate and crystalline silica  Air samphng results are presented in Tables 11 and
12

Three carpenters worked on the demolition task on the day of the survey  While workang, the
carpenters wore hard hats, safety glasses, work gloves, and N95 filtenng face piece respirators
Two of the carpenters wore face shields  One of those carpenters and the other carpemter wore
Tyvek-like smts aver therr work clothes at their discretion

Sampling began between 9 37 and 9 50 am, the samplers were tumed off duning a 10 minute
break from 11.18 to 11,28, and samphng continued until the Junch break at 12:02  This samphng
pertod covered the tume 1t took for each worker to pul! down one wall and the ceiling of one
bathroom, and remove the debrns from the bathroom The sequence of events was typically 1o
break up the plaster ceiling and the wall (the upper portion of the well was plaster, the lower
portion was covered with ceramic tile), cleanup the debnis with a shovel, and use smps and a
hammer to pull down the wire lath. One of the carpenters (carpenter 1 1 Tables 11 and 12) used
a Hiltt TE7S elecine hammer with a spade-shaped bit to break the tile, plaster, and lath at the
floor-wall jomnt  The same worker had to stop work in that room and move to ancther room when
suspected asbestos-containing matertal was found behind the wall. Another carpenter (carpenter 3



in Tables 11 and 12) worked in a patient room with the window open and the umit heater and fan
running

The buik sample, coilecied from matenal that had settled on a ledge 1n one of the bathrooms,
contained 17% quartz Tables 11 and 12 present the air samphng results. The results of the
analyses of the samples for carpenters 2 and 3 found guanz in an amount between the himut of
detection and the hmut of quantitatton  The 8-hour time weighted averages were calculated
assuming that no additional exposures occurred on the sampling day  If the carpenters conunued
to demolish ceilings and walls as they did duning the samphmg penod, thesr 8-hour time weighted
average exposure would more closely resemble the data mn the columns labeled Time Weighted
Average The filtenng face piece respirators used at thes site were the level of respiratory
protection appropnate to the task However, NIOSH recommends N, P, or R100 resparators for
tasks requinmg air punfyimng respirators for exposure to crystalline silica rather than the N25
respirators used at this site

DISCUSSION AND CONCLUSIONS

The results at site 1 tndicate that the use of local exhaust ventilation with a concrete grinder can
reduce exposures to the poimt where a half-mask respirator provides adequate protection for the
worker In addiion to the problems with the use of the vacuum cleaner noted above, the
employee reported that he needed to be more careful m order not 1o stumble over the vacuum
cleaner hose, that the hose made the use of the grinder more awkward, that the shroud hung up on
projections from the wall surface, and that the hose added to the weight he had to hold while using
the gninder Thus site visit also pointed out that desirable features in a vacuum cleaner used for
concrete dust collection would include adequate capacity to contan the dust collected dunng the
task, the ability to clean the filter without opening the vacuum clearer, the ability to remove full
bags without exposing the operator to the dust, flow sufficient to capture the dust at the source
and transport 1t to the vacuum cleaner, ease of use, and filtratton efficiency adequate to prevent the
vacuum cleaner from acting as an aerosol generator for respirable dust.

The results at site 2 indicate the laborer grinding concrete was exposed to respirable dust
cantaming quartz between 20 and 32 umes the OSHA PEL and to respirable quartz between 35
and 55 ttmes the NIOSH REL These results indicate that a half-mask air punfying respirator 15
not sufficzently protective for an employee gnnding concrete with no local exhaust ventlation
controls, even 1n a relatively open area

For crystalline silica exposures less than or equal to 50 times the NIOSH REL of 0 05 mg/m’,
NIOSH recommends at a rmenimum, the use of an approved full-faceprece air-punfying respirator
with high efficiency (N100, R100, or P100} fiiters, or a powered, ar-punifying respirator with a
bght fitting facepiece with a high efficiency (N100, R100, or P100) filter. The issue of filter
efficiency 1s being reviewed, and may be revised by NIOSH at a later date.



Dunng future evaluations, moving the area samples with the worker and maintaimng a set
distance from the work would help to define the level of respiratery protectron required by other
workers in the area

. B

Samples collected on one of two workers removing brick facing from a building at site 3 indicate
that his exposures exceeded the NJOSH REL for quartz and the OSHA PEL for respirable dust
contaning 16% quartz  The worker was adequatejy protected by the respiratory protection he
wore. The other worker was exposed to a shightly higher level of respirable dust, but his sihca
exposure could not be guantified. The area sample indicated that bystander exposure was
munirmized, probably because of the elevated work and windy day More area samples could be
collected on other sites to better eshmate bystander exposures  Engimeering controls that could be
used to reduce the amount of dust generated by this task tnclude the use of water {where feasible)
and local exhaust venulanon The effecuveness of these methods could be explored at future
ciupping rob sites

Results from site 4 mdicate that the task of pulling down 2z cetling and demolishing one wall of a
bathroom resulted 1n exposures requiring the use of respiratory protection  The use of engineenng
controls usually used 1 asbestos abatemnent tasks, such as misting, wetting surfaces with
surfactant-amended water, and high efficiency paruiculate arr (HEPA) filtered room air cleaners,
may be effective i reducing respirable dust and crystalhine sihca exposures asseciated with the
vse of hand tools in intenor demolition tasks such as this

REFERENCES
1 29 CFR 1910 1000 Occup:'monal Safety and Health Admrnistration  air contaminants

2. NIOSH (1997], NIQOSH pocket guide to cherucal hazards Cinemnati, OH U S
Department of Health and Human Services, Public Health Service, Centers for Dhsease
Control and Prevention, National Institate for Occupational Safety and Health, DHHS
{NIOSH) Publication No 97-140

3 NIOSH [1994) NIOSH manual of analytical methods. 4threv ed., Eller PM, ed
Cmcmnan, OH U S Department of Health and Human Services, Public Health Service,
Centers for Dhisease Control and Prevention, National Institute for Occupatonal Safety and

Heajth, DHHS (NIOSH) Publication No 94-113
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TABLE 1
SITE 1- MAY 26, 2000, AIR SAMPLING RESULTS FOR RESPIRABLE DUST
IN PERSONAL SAMPLES

Time 8-hr Time Calculated
Weighted Weighted OSHA

Duration Volume Concentration Average Average PEL
Sample (minutes) (liters) {mg/m*) (mg/m®) (mg/m®) {mg/m?)
Mormng 278 473 131
Afternoon 1 61 104 481 1.95 167 088
Afternoon 2 71 121 193
TABLE 2
SITE 1 - MAY 26, 2000, AIR SAMPLING RESULTS FOR RESPIRABLE QUARTZ
IN PERSONAL SAMPLES

Time 8-hr Time
Weighted Weighted NIOSH

Duration  Volume Concentration Average  Average REL
Sample (minutes)  (liters) (mg/m?) (mg/m’) (mg/nt’) (mg/m’)

Moming 278 473 0.125

Afternoon 1 61 104 0365 0182 0155 005
Afternoon 2 71 121 0 248
TABLE 3

SITE 1 - MAY 30, 2000, AIR SAMPLING RESULTS FOR RESPIRABLE DUST
IN PERSONAL SAMPLES

Time 8-hr Time Calculated
Weighted Weighted OSHA

Duration  Volume Concentration  Average Average PEL

Sample  (minutes)  (liters) (mg/m?) (mgm®)  (mg/m’)  (mg/m’)
Moming 228 388 322

296 2.37 0.929

Afternoon 157 267 2.58
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TABLE 4
SITE 1 - MAY 30, 2000, ATR SAMPLING RESULTS FOR RESPIRABLE QUARTZ
IN PERSONAL SAMPLES
Time 8-br Time
Weighted Weighied NIOSH
Duration Volume Concentration  Average Average REL
Sample  (minutes) (liters) (mg/m’) (mg/m’) (mg/m’)  (mg/m)
Mormang 228 388 0.284
0.259 0.208 005
Afternoon 157 267 0.223
TABLE §
SITE 1 - MAY 31, 2000, AIR SAMPLING RESULTS FOR RESPIRABLE DUST
IN PERSONAL SAMPLES
Time 8-hr Time Calculated
Weighted Weighted OSHA
Duration Volume Concentration  Average Average PEL
Sample (minutes)  (liters) (mg/m®) (mg/m¥  (mg/hr) (mg/in’}
Momng 248 422 1.97
Mormung and 142 241 257 219 178 1o
Afternoon '
TABLE 6
SITE 1 - MAY 31, 2000, AIR SAMPLING RESULTS FOR RESPIRABLE QUARTZ
IN PERSONAL SAMPLES
Time 8-hr Time
Weighted Weighted NIOSH
Duration Volume Concentration Average  Average REL
Sample (minutes}  (liters) (mg/m") (mg/m®) {mg/m®) {rag/m?)
Mormng 248 422 0154
0.175 0.142 005
Morning and 142 241 0212
Afternoon
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TABLE 7
SITE 2 - JULY 6, 2000, AIR SAMPLING RESULTS FOR RESPIRABLE DUST IN
PERSONAL SAMPLES

Time 8-hr Time Calculated
Weighted Weighted - OSHA

Duration Volume Concentration Average  Average PEL
Sample (minutes)  (liters) (mg/m?) (mg/mY)  (mg/m®) (mg/m?)

Moming 156 265.2 275

23.6 148 074
Afternoon 143 2465 19.5

TABLE 8
SITE 2 - JULY 6, 2000, AIR SAMPLING RESULTS FOR RESPIRABLE QUARTZ IN
PERSONAL SAMPLES

Time 8-hr Time
Weighted Weighted NIOSH

Duration Volume Concentration Average  Average REL
Sample {minutes)  {liters) {mg/n’) {mg/m®) {mg/mY) {mp/m®)
Mommg 156 265.2 275
275 173 005
Afternoon 145 246 5 276
TABLE 9
SITE 3 - SEPTEMBER 11, 2000, ATR SAMPLING RESULTS FOR RESPIRABLE DUST
IN PERSONAL SAMPLES
8-hr

Time Time Calcuiated

Weighted Weighted O5HA

Duration Volume Concentration Average  Average PEL

Sample  (minutes) ({liters) (mg/m%) (mgm®» (mgmd)  (mgm)

Worker © “1.: 2 - 1u3R2ei. 1 025t 1 2.0l 22051 2
Moming 132 133 224 226 1.9 19

Aftemoon 91 81 155 155 1.2 17
*The value m parentheses was calculated from a sihca result between the it of detectuon (LOD)
and the limst of guantitabon and a second sihica result less than the limut of detection For the
result less than the LOD, a value of the LODA 2 was used 1n the caleulation

16 18 74 8 S5 Q7
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TABLE 10
SITE 3 - SEPTEMRER 11, 2000 AIR SAMPLING RESULTS FOR RESPIRABLE
QUARTZ IN PERSONAL SAMPLES

Time &-br Time
Weighted Weighted  NIOS
Duration  Volume Concentration Average Average H
Sample  (minutes)  (liters) (mg/m’) (mg/m’) {(mg/m") REL
(mg/
m’)

Worker 1 2 71 -
Mommg 132 133 224 226 014 (0083}‘ 005

0.26 (0071)" 012 (0033)
Aftemoon 91 91 155 155 043 ND

*The concentration 1n parentheses was calculated from a sihca result between the hot of

detection (LOD) and the hmit of quantitanon. The TWAs in parentheses were calculated from
that value and a second sihica result less than the it of detection For the result less than the
LOD, 2 value of the LODA 2 was used 1n the calculation. ND means a result below the LOD.

TABLE 11
SITE 4 - SEFTEMBER 26, 2000, AIR SAMPLING RESULTS FOR RESPIRABLE DUST
IN PERSONAL SAMPLES
Time 8-hr Calculated
Sample Sample Respirable  Weighted Time OSHA
Duration Volume Dust Average Weighted PEL
Worker  (minutes) (liters) Concentration (mg/m’) Average  (mp/m®)
(mg/m’) (mg/m’)
Carpenter 1 135 230 78 7.8 2.2 2.3
Carpenter 2 124 211 52 5.2 1.3 @ 1n*
Carpenter 3 122 207 63 6.3 1.6 (2.3)*

*Values i parentheses were calculated from a sthica result between the limit of detection and
Iimut of quantitation.
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TABLE 12
SITE 4 - SEPTEMBER 26, 2000, AIR SAMPLING RESULTS FOR RESPIRABLE
QUARTZ IN FERSONAL SAMPLES

Worker Sample  Sample Respirable Time 8-hr Time NIOSH
Duration Volume Quartz Weighted Weighted REL
{(minutes) (liters) Concentration  Averape Average (mg/m’)
{mg/m’) (mg/m’)  (mg/m’)

Carpenter 1 135 230 0.18 018 0.05
Carpenter 2 124 211 0 14)* (0.14)* (0.04)* 0.05
Carpenter 3 122 207 (0 14)y* 0 14)* 004y

*Values in parentheses mdicate a resuli between the limt of detection and the limut of
quantitation
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