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Abstract: Airborne dust can be hazardous to workers’ health, especially when polymorphic crystalline forms of silica are
present, which, depending on their concentration, specificity, and exposure time, can cause respiratory illnesses. In the
majority of cases, the presence of some types of dust on building construction sites can be verified visually or through
their effects, such as allergic reactions in workers and residents who live nearby. Construction workers are exposed to
many raw materials and production processes that produce diverse types of dust, which propagate through the work envi-
ronment and the neighborhood surrounding the construction site. The objective of this study was to quantitatively assess
the exposure to dust of construction workers in Brazil, a country considered to be representative of the developing world
and emerging economies. A preliminary study, conducted at several building sites to identify hazards, consisted of a sur-
vey of dust-generating construction materials, processes, and equipment. Nine activities that expose workers to dust were
identified, of which six were chosen for further analytical study: mortar/concrete mixing, worksite cleaning, tile cutting,
plastering, woodcutting, and wall/ceiling surface sanding for paintwork. The first three activities were analyzed for the
presence of free crystalline silica in the total and respirable fractions; of these, the tile-cutting activity presented the high-
est exposure to silica concentration. Of the other three activities, paintwork and woodcutting exhibited total dust expo-
sures equaling 368% and 159% of the international recommended limits, respectively. This study presents relevant infor-
mation to help fight dust exposure on building construction sites and support the need to conduct quantitative dust analy-

ses for workers in this sector in order to determine effective protection measurements.
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INTRODUCTION

The construction industry is of great importance in Bra-
zil’s socio-economic context since it encompasses a large
number of firms that generate millions of direct, indirect, and
induced jobs. The level of occupational safety and health in
the country is, however, far below comfortable levels with
regard to work-related accidents and adverse conditions in
the work environment in this sector. The national statistical
yearbook of the Brazilian social security institute provides
information regarding work-related accidents. Of a total of
701,500 work-related accidents reported in 2010, nearly 8%
occurred in the construction industry [1]; while only 21% of
these were without official notification, the prevalence of
unreported cases is believed to be much higher. Note that
underreporting of occupational accidents and illnesses in the
construction industry is not unique to Brazil but rather is a
well-known phenomenon throughout the world [2-4]. The
severity and implications of this situation are even greater in
the building construction sector, which is the focus of the
current study: of the 54,664 cases reported in 2010 for the
entire Brazilian construction industry, 36% were in the
building sector, the highest rate among all construction sec-
tors (e.g., infrastructure, demolitions).

The present study arose from a need for specific quantita-
tive information regarding dust exposure in developing
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countries, to which workers are submitted at construction
sites and which can also be felt by nearby residents and those
passing by the construction site. Although several studies
were conducted in developed countries such as the Nether-
lands, UK, and USA regarding the quantitative evaluation of
exposure to dust generated in the course of some specific
construction tasks and dust control measures [5-11], the
authors found no similar published work concerning building
construction sites in developing countries.

In Brazil, the prevalence of workers exposed to dust is
higher than that observed in European countries such as the
UK, Germany, France, Spain, and Finland [12]. Exposure to
crystalline silica does not, in itself, explain the prevalence of
silicosis, the common respiratory illness related to inhalation
of mineral dust; factors such as concentration and exposure
time count too. However, occupational exposure to silica is a
sufficient motive for control and prevention through the
study and adoption of control measures.

Ribeiro et al. [12, 13] estimated the number of workers
exposed to silica for various industries in Brazil. An occupa-
tional exposure matrix was constructed to relate activity and
occupation to the average number of exposed workers in the
years 1999-2001. Exposure time throughout the workweek
was also studied. Beyond merely estimating silica exposure
in workers in the formal labor market, the study also con-
cluded that the risk of exposure may be much higher among
workers in the informal labor market of the Brazilian econ-
omy. Results revealed that, of the industries studied, the
highest rate of workers unquestionably exposed to silica dur-

2014 Bentham Open



2 The Open Occupational Health & Safety Journal, 2014, Volume 5

ing over 30% of the workweek may be found in the con-
struction industry (62%—65% in 1999-2001). These rates
were higher than those found for traditional dust-generating
industries such as mineral extraction and non-metal mining
(ceramic, glass, cement).

Given this alarming data on silica exposure and consider-
ing the damaging effect of other types of dust that construc-
tion workers are exposed to [14, 15], the principal objective
of the current study was to quantitatively assess the levels of
total and respirable dust in activities performed at building
construction sites in Brazil during the structural and finishing
works, based on the results of previous qualitative studies on
this subject [16-18]. Brazil is considered in this context to be
representative of the emerging economies in the developing
world, which include also Russia, India, and China (known
together as BRIC).

THEORETICAL REFERENCE
Basic Terms

The World Health Organization (WHO) defines dust as
“solid particles, ranging in size from 1 pm to 100 pum, that
may be or become dispersed in the air, depending on their
origin, physical characteristics and environmental condi-
tions” [19]. Thus, for the purpose of evaluating particulate
matter suspended in the air at work sites, particle size is con-
sidered the primary factor for determining health risk. An-
other important factor is the determination of dust concentra-
tion that defines the body’s tolerance limit.

The current study analyzed total, inhalable, and
respirable dust generated by different types of dust pro-
duced at building construction sites. Additionally, dust was
classified according to its composition: dust with silica,
wood dust, and particulates not otherwise specified (PNOS)
[20].

National and International Exposure Limits for Dust

With regard to Brazilian Occupational Safety and Hy-
giene legislation, the Regulatory Standards (known in Brazil
as NR) can be cited as most important for the construction
industry [21]. And among them, NR9 and NR15 are directly
related to the development of the current study.

NRI15 establishes the occupational exposure limits
(OELs) that define, based on quantitative evaluations, the
maximum or minimum concentration of agents present in the
work environment that will not harm workers’ health. When
referring hereafter to the NR15 OELs, the term Tolerance
Limit (TL) is used according to the terminology used in the
Brazilian legislation. NR9 establishes the Environmental
Hazard Prevention Program, whose principal objective is to
ensure that companies present a methodology of action that
guarantees the preservation of workers’ health and well-being
in face of the hazards of the work environment (i.e., physical,
chemical, and biological agents whose damage potential
depend on their nature, concentration, and exposure time).
NRO also defines the term Action Level (AL) as the value
above which preventive action must be initiated to minimize
the probability that exposure to the specific environmental
agent will exceed the exposure limits. For chemical agents,
the AL is 50% of the TL mentioned in NR15.
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In Brazil, once the levels of total dust and respirable dust
are identified and quantified, their concentrations must be
compared with the TL to assess the severity of exposure.
National limits may be adopted from NRI15 and in the ab-
sence of national limits, and as prescribed by NR9, interna-
tional exposure limits given by the American Conference of
Governmental Industrial Hygienists (ACGIH) may be
adopted or limits may be established through union or col-
lective bargaining negotiation.

According to NR15, the TL for total dust and respirable
dust containing free crystalline silica (quartz), for a work-
week of up to 48 hours, are calculated by the following for-
mulas (TL values in mg/m’):

8
For respirable dust: TL j =—— (1)
% quartz+ 2

24
For total dust: TLTD = m (2)
o quartz

For activities that involve exposure to dust that does not
contain silica, OEL comparisons are made using only
ACGIH guide values. According to the ACGIH, the occupa-
tional exposure limit TLV-TWA (Threshold Limit Value —
Time Weighted Average) and the guide values were estab-
lished for a workweek of 40 hours. It is therefore necessary
to adjust these values for the Brazilian workweek of 44 hours
(or & weekly hours in general). The adjusted values, dis-
played in Table 1, are calculated by multiplying the exposure
limits given by the ACGIH by the reduction factor (RF) of
the Brief and Scala Model [22], according to Equation (3):

40 168—h
=—X—
h 128

Referring to wood dust OELs, the Scientific Committee
for Occupation Exposure Limits of the European Union
stated that exposure to hard or soft wood dust > 0.5 mg/m’
induces pulmonary effects and should therefore be avoided.
Nevertheless, in the UK, a much higher workplace exposure
limit of 5 mg/m’ for 8-h OEL was established in 2005 [23].
The OEL used as reference in the present study (1.0 mg/m’,
adjusted to 0.881 mg/m’, see Table 1), which was estab-
lished by the ACGIH for all species of wood (except West-
ern Red Cedar), falls between these two values.

RF 3)

METHODS

An earlier qualitative research project on the current
subject [16-18] evaluated various parameters concerning
exposure to dust through worksite visits, surveys, document
analysis, and interviews conducted at 25 high-rise building
construction sites in Recife, Brazil. The research consid-
ered 22 construction companies, including small, medium-
sized, and large companies. Equipment, hand-tools, and
construction materials used in the production process were
identified. Also identified were nine principal dust-
generating activities performed by workers, of which six—
the most critical and frequent activities—were chosen for
the quantitative analysis executed in the current study: (1)
tile cutting; (2) mortar/concrete mixing; (3) worksite clean-
ing; (4) woodcutting; (5) plastering; and (6) wall/ceiling
sanding for paintwork.
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Table1. Adjusted occupational exposure limit values for 44-
hour workweek.
TLV-TWA / Guide Adjusted TLV-
Type of Dust value© TWA
(mg/m®) (mg/m®)

talline sili -
Crystalline S,l ca ((‘x Respirable dust = 0.025 | Respirable dust = 0.022
quartz and cristobalite)

PNOS* for dust from
plaster and spackling

Respirable dust =3
Inhalable dust =10

Respirable dust = 2.643
Inhalable dust = 8.807

Wood dust® Inhalable dust =1 Inhalable dust = 0.881

APNOS: particulates not otherwise specified
BTLV-TWA for all types of wood except Western Red Cedar
¢Source: ACGIH [20]

Through the study of both Brazilian and international
legislation and official sampling methods, a sampling plan
and collection strategy were established to evaluate and
quantify total dust, inhalable dust, and respirable dust.

The sampling plan was designed in accordance with the
collection and calculation method of the Brazilian occupa-
tional hygiene standard NHO 08 [24]. Samples were col-
lected over fifteen days at four construction sites in the Re-
cife metropolitan area, referred to as A, B, C, and D. In total,
45 cartridge samples and four controls were collected. The
total number of concentrations analyzed was, however, only
24 since some samples were collected in a partial manner,
using two cartridges for a single day. The main methods and
materials of the study are described in what follows.

Sampling Scheme

Table 2 presents the scheme for the collection and analy-
sis of the dust samples. The analytical methods used were
those established by the Manual of Analytical Methods of
the National Institute for Occupational Safety and Health
(NIOSH) [25]. NIOSH 0500 method was used for the gra-
vimetric analysis of total dust; NIOSH 0600 method was
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used for respirable dust; and NIOSH 7602 method was used
for free crystalline silica in total and respirable portions (for
the first three activities in Table 2).

Materials, Equipment, and Instruments

The following materials, equipment, and instruments
were used to collect dust samples [as illustrated in Fig. (1)]:

e Sampling air pump — two GILAIR 5 units were used and
verified by the soap-bubble method described in NHO 07
[26] at a flow rate of approximately 1.8 L/min. for total
dust and 1.7 L/min. for respirable dust.

e Membrane filter — PVC 5 filters with 37-mm diameter
and 5-um pore-diameter were used for samples contain-
ing silica, while PTFE 37 membrane filters (also with 5-
pum pore-diameter) were used for samples not expected to
contain silica.

e Filter port — also known as a cartridge, which houses the
membrane filter.

e Particle separator — a 10 mm nylon Dorr-Oliver cyclone
was used to collect respirable dust particles. The cyclone
is designed to separate the respirable fraction of airborne
dust from the non-respirable fraction.

Sample Collection and Analysis

Individual (personal) samples were collected using the
collection device [see Figs. (1-3)], which was placed in the
breathing zone of the workers. Measurements were per-
formed after workers were briefed on the experiment. Daily
activities and relevant situations were documented in a pre-
formatted manner throughout the collection.

The ideal collection time for a workday is 8 hours, but in
practice this time varied, depending on the situation, between
6 and 8 hours (with the exception of the granite cutter, who
was sampled throughout the time he actually performed the
specified activity). Hence each sample was adjusted to a
standard 8-hour workday.

Table2. Scheme for collection and analysis of dust samples.
Total Dust Analysis (NTOSH 0500) Respirable Du(s]t6 108011)alysis (NIOSH Respirable Sili;z (;szl)lalysis (NIOSH
Activity
No. of Samples Meal(lnll)il:)ation No. of Samples Meal(lnll)il:)ation No. of Samples Meal(lnll)il:)ation
Samples containing free crystalline silica
Tile cutting 2 301 1 215 3 272
Mortar/concrete mixing 2 369 3 409 5 393
Worksite cleaning 1 401 2 409 3 406
Samples without free crystalline silica
Woodcutting 3 378 2 385 - -
Plastering 2 436 2 439 - -
Paintwork 2 432 2 432 - -
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separator
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for respirable
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respirable
dust

Fig. (1). Woodcutting.

Three types of collection were used, in terms of collection
period and the number of samples. The first was a single
sample over the entire period, collected continuously using a
single cartridge, with a 1-hour intermission for lunch (during
which time the sampling pump was turned off). This was
used for all woodcutting and sanding for paintwork, as well
as on some of the sites/days for mortar mixing and plastering;
it is considered the preferred method for activities where nei-
ther was saturation due to great amounts of dust expected, nor
were non-dust-producing tasks included in the activity. The
second was consecutive samples over the entire period, col-
lected using two cartridges, one for the morning and the other
for the afternoon. This was done for all tile cutting and work-
site cleaning, as well as on some of the sites/days for mortar
mixing and plastering, to prevent cartridge saturation. Daily
concentrations were calculated using the average weighted by
the collection time for each cartridge. The third type involved
consecutive samples for a partial period, collected only dur-
ing the time the worker was actually engaged in the target
activity; this was because, for certain periods of time, the
overall activity—tile cutting—included also non-dust-
producing tasks. In this case, two concentrations were calcu-
lated using a weighted average; however, in this case, results
did not represent a typical workday. To make it possible to
compare these values with the OELs, a best-case scenario
was considered, whereby concentrations during the time not
sampled were taken to be zero, as shown in Equation 4:

Cmtt + Csetse
MPD = (4)
td
Cypp = daily weighted average concentration, rng/m3

C,, = average concentration of particulate matter obtained
by partial sample, mg/m’

C,. = particulate concentration in non-sampled period,
taken to be zero

t, = total collection time of partial sample, min.

t,~ time without sampling, ¢, — ¢, min.
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Filter port
(cartridge),
for total dust

t, = total 8-hour workday, 480 min.

Although this calculation enables a comparison with the
OELs, it must be remembered that this zero-assumption may
not be the most advantageous for the worker. This issue is
further elaborated in the next section (Results and Analysis).

Laboratory Analysis

Sample analysis was executed at a laboratory situated in
Sdo Paulo that was accredited by the American Industrial
Hygiene Association (AIHA) as well as by the ACGIH.

The content of a-quartz (% SiO,) found in respirable and
total dust does not only allow the calculation of a-quartz
concentration but also the calculation of the TL in accor-
dance with NR15. To establish the level of risk to workers’
health, the concentrations were also compared with the inter-
national OELs (TLV-TWA) prescribed by the ACGIH (see
Table 1).

Results of the analyses of wood dust and of plaster and
spackling dust were given by the laboratory in terms of total
inhalable dust concentration. Since NR15 does not define
OELs for total and respirable dust from wood, the TLV
given by the ACGIH was used for inhalable and respirable
dust (see Table 1). Since no OELs are defined for plaster or
spackling dust by NR15 or by the ACGIH, the concentra-
tions found were compared with the guide values recom-
mended by the ACGIH for insoluble or low-solubility
PNOS, as plaster and spackling meet the requirements of
ACGIH [20].

RESULTS AND ANALYSIS

The results of this study represent the situation during the
evaluation period of particulate matter suspended in the air
for each of the analyzed activities. It is noted that dust con-
centration can vary over the course of a workday or a work-
week depending on the methods, raw materials, equipment
and tools used, on environmental conditions, and on the
workforce’s skill level.
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The results are summarized in Tables 3 and 4, which pre-
sent the mean and standard deviation of the collected con-
centrations, as well as a comparison with the OELs defined
by NR15 and/or the ACGIH.

Respirable and Total Dust Containing Free Crystalline
Silica

Table 3 summarizes the results of the dust samples poten-
tially containing free crystalline silica generated during tile
cutting, mortar/concrete mixing, and worksite cleaning. Data
analysis included not only mean values (as presented in Ta-
ble 3) but also the specificities of the measurement of each
individual worksite/day. A detailed explanation of the analy-
sis and results obtained for each activity are presented below.

Tile Cutting

Among the activities sampled for dust potentially con-
taining silica, tile cutting with an electric circular saw was
the one with the most critical results in terms of occupational
exposure. The mean total dust reached 100% of the NR15
tolerance level as presented in Table 3, which represents the
weighted average for an 8-hour workday. It is important to
note that total dust and respirable dust samples were col-
lected only during the actual time the tile cutter performed
the cutting activity. At one of the two examined sites, for
instance, sampling time was 3 hours and 35 min. and total
dust concentration was 3.458 mg/m’ with 0.512 mg/m’ of
crystalline silica, or 266% of the tolerance level established
by NR15. After calculating the weighted average for an 8-
hour workday using Equation 4, the total dust concentration
decreased to 1.549 mg/m’ with 0.229 mg/m’ of free crystal-
line silica, which equals 115% of the NR15 tolerance limit.
Although the cutting activity in itself is generally of rela-
tively short duration, the health effects of silica are known to
be long term, being both cumulative and potentially chronic.
Similarly, the concentration of respirable dust sampled at
that site was 0.409 mg/m3 with 0.09 rng/m3 of crystalline
silica, or 120% of the NR15 tolerance limit and 400% of the
ACGIH-defined limit. However, since this sample repre-
sented only 3 hours and 35 min. of work and assuming zero
dust exposure for the rest of the full 8-hour day, the adjusted
concentration of respirable dust dropped to 0.183 mg/m’
with 0.04 mg/m’ of crystalline silica, or 55% of the NR15
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limit (slightly above the AL) and 182% of the ACGIH limit
(well above the TLV-TWA).

Mortar/Concrete Mixing

Dust generated by mortar/concrete mixing was visible
mainly when unbagging the cement, sifting sand, mixing
lime and sand, as well as during the supply and operation of
the mixer. The results were lower than the action level estab-
lished by regulations for both the total and respirable frac-
tions (about 40% for total dust and 25% for respirable dust
compared with NR15 limits, as shown in Table 3). Worksite
A, at which concentrations were higher among the two sites
examined, yielded a mean total dust value of 3.732 mg/m3,
or 50% of the NR15 tolerance limit, and a mean respirable
dust value of 0.404 mg/m’, or 26% of the NR15 limit and
57% of the TLV-TWA.

Worksite Cleaning

Worksite cleaning presented even lower concentrations
of total and respirable dust than did mortar/concrete mixing
(see Table 3). Data related to this activity were collected
from sites A and D. At worksite A, where the person respon-
sible for cleaning was also engaged in several miscellaneous
activities, results for total and respirable dust represented
about 17% of the NR15 TL. At worksite D, the cleaner per-
formed ceramic floor sweeping throughout the entire data
collection time. In this case, dust was visible during the en-
tire sweeping activity and respirable dust concentration was
0.577 mg/m’, which represents 33% of the NR15 TL. Data
collection at site D was performed consecutively for a full
period using two cartridges, one for the morning and one for
the afternoon. Final concentrations were determined using a
weighted average. It is suggested that, for this activity, col-
lection be performed in the future using a single cartridge for
the entire workday.

Respirable and Total Inhalable Dust without Free Crys-
talline Silica

Table 4 summarizes the results of dust samples without
free crystalline silica generated during woodcutting, plaster-
ing, and sanding prior to paintwork. A detailed explanation
of the analysis and results obtained for each activity are pre-
sented below.

Table3. Total dust and respirable dust with the presence of silica.
Total Dust Respirable Dust
Total Dust Silica % Respirable Dust Silica .
. . . . . % Concentration
.. Concentration Concentration Concentration Concentration Concentration .
Activity B 3 . 3 3 Relative to:
(mg/m”) (mg/m”) Relative to: (mg/m”) (mg/m”)
td. td. td. TL TLV-
Mean S Mean Std. dev TL NR15 Mean S Mean S
dev. dev. dev NR15 TWA
Tile cutting 2.275 1.026 0.173 0.079 100.5 0.183 - 0.040 - 54.6 181.8
Mortar/concrete
.. 2.696 1.466 0.013 0.006 38.9 0.537 0.119 0.010 0.003 253 43.2
mixing
Worksite cleaning 1.217 - 0.007 - 18.1 0.427 0.213 0.011 0.004 24.4 50.0
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Table4. Total dust and respirable dust without the presence of silica.
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Total Dust Respirable Dust
. 9 trati K/ i
Activity Total Dust Concentration (mg/m’) % Conc?n ration Respirable Dust Concentration (mg/m®) % Conc?ntratlon
Relative to: Relative to:
Mean Std. dev. TLV ACGIH Mean Std. dev. TLV ACGIH
Woodcutting 1.397 0.585 158.6 0.202 0.129 -
Plastering 2.678 0.237 30.4 0.776 0.426 293
Paintwork 32.458 22.857 368.4 1.294 0.066 49.0
Woodcutting

Wood dust was visible only when an electric circular saw
was used for cutting [see Fig. (1)]. This activity presented
dust levels higher than the ACGIH TLV of 1 mg/m’ (159%
of the adjusted 0.881 mg/m’ value; see National and Interna-
tional Exposure Limits for Dust above and Table 1). Al-
though the ACGIH provides no exposure limits for
respirable wood dust, a weighted average concentration of
0.202 mg/m’ was detected over two days, which means that
wood dust does exist in the respirable fraction of the samples
analyzed.

Plastering

No quantitative evidence of exposure to plaster dust
above the reference OEL (i.e., ACGIH TLV for PNOS; see
Laboratory Analysis above) was found for the plaster
preparation and application activity, even though sus-
pended particles were visibly present [see Fig. (2)]. The
results show that the mean concentration of four whole-day
samples collected at worksite B was below both the OEL
and even the AL.

Note that, although the worker shown in Fig. (2) was us-
ing a protective mask, the effect of the mask was not taken
into consideration when evaluating the worker's exposure to
dust (as the intent of the study was to identify what activities
at the site produced dust levels above the OEL).

Preparation for Paintwork

The generation of dust during the sanding of spackling-
covered surfaces was considered to be the most aggressive in
terms of visual perception. Dust was visible during the entire
activity, which was performed manually with sandpaper (and
without gloves). The worker sought to protect himself by
using respiratory protective equipment and protective gog-
gles; a T-shirt wrapped around the head was used in an at-
tempt to reduce the penetration of dust into the eyes and air-
ways [see Fig. (3); note the presence of dust on the camera
lens itself).

The mean concentration of total spackling dust, over 32
mg/m’, was 368% of the value recommended by the ACGIH.
Dust exposure due to sanding of spackling was also evident
in the respirable fraction of the samples. Although spackling
dust is not considered fibrogenic, it can still cause problems
such as allergies, asthma, and other pneumoconiosis due to
high concentration and systemic exposure.

Fig. (2). Preparation of plaster (top: unbagging the plaster powder;
bottom: preparing the plaster paste).
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Fig. (3). Sanding the ceiling for paintwork.

CONCLUSIONS

Laboratory analyses revealed that the most critical jobs in
terms of dust exposure are tile cutting (which includes gran-
ite, ceramic, and porcelainites), woodcutting with a circular
saw, and sanding of walls and ceilings prior to paintwork.
Other, less critical activities that must still be considered in
the context of the prevention of lung diseases are mor-
tar/concrete mixing, worksite cleaning, and plastering.

The results of this study affirm the need to adopt a respi-
ratory protection program for building sites during both the
structural works and the finishing works phases. Major find-
ings may be summarized as follows:

e The woodcutting activity, performed by the carpenter
mostly during the formwork phase, produced a mean
concentration of total inhalable dust that exceeded the
OEL value defined by the ACGIH. Concentrations of
respirable dust were also determined, but neither NR15
nor the ACGIH have defined exposure reference values
for respirable wood dust. It is therefore deemed important
to further study this fraction to determine if and what
OELs are appropriate in this case.

e The tile cutting activity, performed in the course of lay-
ing floors, was the activity that exhibited the highest con-
centrations of crystalline silica in the a-quartz form. Not
only did the mean concentrations exceed the OELs, but
they were particularly high during the actual tile cutting
activity carried out with an electric circular saw with a
dry blade. Although this activity is performed only in-
termittently during the workday, the values observed are
considered high risk in terms of exposure to crystalline
silica. It may therefore be helpful to determine short-term
exposure limit values for crystalline silica, like those that
exist for other types of dusts. Evidence of processes that
produce peak concentrations within a short time period,

The Open Occupational Health & Safety Journal, 2014, Volume 5 7

even when values adjusted for an 8-hour day are below
the OELs, is important for the adoption of effective pre-
ventive control measures.

e Plastering caused low concentrations of dust, even when
compared to the AL. Given the considerably visible plas-
ter dust this operation produced [see Fig. (2)], this find-
ing was quite surprising. It was noted that the plasterer
used respiratory protective equipment during the entire
plaster preparation activity; in this case, the use of pro-
tective gloves during the activity is also recommended.

e Dust concentrations caused by the sanding of spackling
during paintwork exceeded the OEL for total dust and
practically equaled the AL for respirable dust. Control
measures, such as the use of appropriate respiratory pro-
tective equipment, should be taken to prevent respiratory
tract illnesses; use of other types of personal protection
equipment is recommended (e.g., protective goggles, hat
with neck flap, gloves, and a long-sleeved shirt).

e Mortar/concrete mixing activities, while performed in an
environment with visible dust, did not produce dust con-
centrations above the OELs. This activity involves a lot
of movement manipulating materials that produce dust
with and without silica. However, only one sample
proved the presence of free crystalline silica, and even in
this case the concentration of total dust was below the
AL. It is therefore evident that this activity does not pre-
sent a conclusive risk of exposure to free crystalline sil-
ica. Nevertheless, preventive control measures should not
be neglected given the presence of this chemical agent
when this activity is performed.

In light of the results and evidence presented here, which
may be regarded as representing the practices in other
emerging economies, there is a clear need to adopt collective
and individual control measures to cope with dust exposure
at building construction sites in developing countries. Such
measures include humidification when sweeping and cutting
tiles, spatial isolation of dust-generating equipment, temporal
isolation of dust-generating activities, use of appropriate
respiratory protective equipment, and awareness training
about the risks associated with exposure to dust. These
measures should be followed by systematic monitoring and
periodic evaluation of the efficiency of the measures
adopted, as well as by the updating of indexes and methods
used in national legislation regarding OELs established for
different types of dust.
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