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E d i to r i a l

Monumental Hazards

As we greet the New Year and the 58th volume of the 
Annals of Occupational Hygiene, we are reminded that 
some of our most ancient challenges remain with us 
today. In this issue, Dr Healy and colleagues present 
evidence of high levels of exposure to respirable crys-
talline silica (RCS) among workers maintaining and 
restoring castles, monuments, and other antiquities 
in Ireland (Healy et  al., 2013). Workers cutting or 
grinding granite or sandstone had exposures exceed-
ing the Irish occupational exposure limit (OEL) value 
of 0.1 mg m–3 30 or 57% of the time, respectively. The 
highest 8-h time-weighted average reached a breath-
taking 6 mg m–3. The remarkable thing about this find-
ing is that it is neither new nor unusual. Respiratory 
conditions associated with stone masons were 
described as early as the beginning of the 18th cen-
tury (Ramazzini, 1940), and the specific etiology and 
pathology of silicosis, as a distinct disease caused by 
quartz exposure, have been understood since around 
the turn of the last century (Rosner and Markowitz, 
1991). The link between silica and lung cancer was 
identified by about 1980 (Goldsmith et al., 1982) and 
has been authoritatively established since then (IARC, 
2012).

The levels of exposure observed by Dr Healy 
are also commonly seen in other sectors in which 
silica-containing materials are used. Almost 30% 
of full-shift RCS measurements obtained during 
inspections by US OSHA were over 0.1 mg m–3 
(Yassin et  al., 2005), and in OSHA’s own review of 
data from inspections in 2003–2009, 25 and 30% of 
the samples were over the current OEL in construc-
tion and all other industries, respectively (OSHA, 
2013a). Even more impressive in the OSHA analysis 

was the fact that 14 and 19% of the data were more 
than three times the OEL in these two sectors. In a 
recent detailed analysis of over 1400 samples rep-
resenting 27 different construction industry tasks, 
Sauvé et al. (2013) found a median geometric mean 
of 0.05 mg m–3. Of the 27 tasks analyzed, 12 had 
geometric mean exposures exceeding 0.1 mg m–3. 
Thus, the frequent high exposures observed by Healy 
et al. are completely consistent with those observed 
in high silica use operations in both the USA and 
European Union (EU).

These levels appear to persist despite the dem-
onstrated effectiveness of typical dust control tech-
niques. For instance, application of tool-mounted 
local exhaust ventilation is reported to reduce expo-
sures by 70–98% (Croteau et al., 2002), and applica-
tion of water-fed tools by 80–94% (Akbar-Khanzadeh 
et al., 2010). Almost the same level of control, a 69 and 
71% decrease for local exhaust ventilation (LEV) and 
water controls, respectively, was observed in the real-
world construction database modeled by Sauvé et al. 
(2013).

The study by Healy et al. also identifies some of the 
challenges faced by managers and workers in effective 
control in many different contexts. Typical occupa-
tional hygiene dust control strategies include substitu-
tion with a less hazardous substance, the application 
of water at the point of operation, LEV with adequate 
capture and positioned correctly to capture emissions, 
and respiratory protective equipment selected, fitted, 
and used conscientiously. Among the stone cutters 
and masons observed by Healy, substitution could 
not be implemented because the historical integrity 
of the objects required the use of historically accurate 
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materials. The engineering and protective equipment 
controls were available in the workshops but not ade-
quately functional or effectively used. Thus, although 
technical solutions to the problem are well known, 
their implementation and use over time remain an elu-
sive goal in many workplaces.

A particularly striking example of control failure is 
presented by Radnoff, also in this issue (Radnoff and 
Kutz, 2014). Substitution of non-hazardous materials 
for a recognized hazard is among the most effective 
approaches in the hygienist’s ‘hierarchy of controls’ 
and should thus be a fool-proof technique where prac-
ticable. Thus, the results of Radnoff ’s exposure assess-
ment among abrasive blasters in Ontario workshops 
using non-silica abrasives are particularly disturbing. 
RCS exposures were over the OEL (0.1 mg m–3) a 
majority of the time and were only slightly lower than 
those in workshops using silica sand. Apparently, the 
substitute ‘silica-free’ materials were not as silica free 
as indicated.

Clearly, the availability of control technologies 
is only part of the equation for reducing risk. The 
technologies have to be implemented with sustained 
managerial and behavioural commitment and sup-
ported by effective social policy. Here, there is evi-
dence of progress. In the EU, the Industrial Minerals 
Association has mounted a concerted effort to moni-
tor respirable dust in the workplace since about 2000, 
allowing participating companies to receive regular 
reports on their own exposure levels, identify areas 
of high risk, and motivate actions to control these 
exposures (IMA-Europe). Analyses of the results of 
this program presented at this year’s Inhaled Particles 
symposium showed that overall there had been a 2- to 
3-fold reduction of exposure concentrations since the 
start of the project (Kromhout et  al., 2013), provid-
ing support for the concept that exposure monitor-
ing with feedback to the affected worksites helps to 
support control measures. Another EU-wide agree-
ment on the control of silica dust in the workplace, 
called NEPSI, provides the organizational context for 
labour-management cooperation on the surveillance 
of silica risk and control approaches across industries. 
The agreement requires signatories to monitor air-
borne dust and health, provides for central collection 
of exposure data and work practice information, and 
contains an extensive guidance document on meth-
ods of controlling silica in many component processes 

(NEPSI, 2013). Evidence for a positive effect of 
NEPSI in reducing silica exposures is now needed.

In the USA, despite the NIOSH recommenda-
tion as early as 1974 to control silica to a level of 
0.05 mg m–3 (NIOSH, 1974) and a notice of intent 
to regulate by OSHA in the same year, and the prom-
ulgation of a OEL of 0.1 mg m–3 in 1989 (which was 
subsequently vacated by the courts), the current 
regulation in the USA is still the antiquated per-
missible exposure limit (PEL) of [10/(%SiO2 + 2)   
mg m–3] (OSHA, 2013b). However, on 12 September 
2013, OSHA published a ‘Notice of Proposed 
Rulemaking’ with the intent to promulgate a com-
prehensive standard on crystalline silica for the first 
time in the USA (OSHA, 2013a). The proposed rule 
includes a PEL of 0.05 mg m–3 and requirements 
for exposure assessment, health surveillance, and 
a set of control options for specific operations in 
construction in which control by only engineering 
means could prove infeasible. The proposal, if fully 
promulgated, would substantially change the policy 
landscape for silica control in the USA and provide 
an opportunity to stimulate the sorts of labour-man-
agement and across-industry collaborations that 
have taken root in the EU.

In Europe, the EU is also in the process of con-
sidering an update to the Carcinogens and Mutagens 
Directive, which includes a discussion about introduc-
ing a binding OEL for crystalline silica. The socioeco-
nomic and health impact assessment undertaken to 
support the discussions within Europe showed that, in 
monetary terms, the health benefits of introducing an 
OEL would outweigh the costs of compliance, regard-
less of the level at which the limits was set, i.e. at 0.05, 
0.1, or 0.2 mg m–3 (Cherrie et al., 2011).

Thus, in both the USA and the EU, the establish-
ment of an enforceable OEL is under consideration 
and would provide a powerful stimulus for controlling 
exposure and supporting an adjusted social norm of 
silica control. However, it is also clear that establish-
ment of a health-based OEL is only part of the answer. 
In a detailed analysis of the projected burden of lung 
cancer due to RCS exposure (and other carcinogens) 
in the UK, increasing the rate of compliance with the 
current silica OEL to 90% was predicted to prevent 
substantially more disease than lowering the OEL 
without changing the rate of compliance (Hutchings 
et al., 2012).
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The apparent progress in the reduction of silica 
exposure through both regulatory advancements 
and concerted voluntary inter- and intra-industry 
cooperation is encouraging. However, it is also appar-
ent that changes in the economic or political picture 
can reverse the positive trends. For instance, after a 
long-term decline in the incidence of pneumoconio-
sis among Appalachian coal miners, a sharp upswing 
in the number of severe cases of PMF, likely due to 
silica exposures, has been seen (Laney et  al., 2010). 
The cases are primarily among miners in small, ‘low 
seam’ mines, in which high levels of silica exposure 
are present, and enforcement of coal dust and silica 
standards have been weak. In the European indus-
trial minerals industry, after substantial progress in 
reducing silica exposure levels, the downward trend 
has flattened, and perhaps even seen a small increase 
in the percent of locations with over-exposures. 
(Kromhout et al., 2013). Although the exact cause of 
the deviation in the downward trend is not known, 
the authors speculate that the economic downturn 
since 2008, resulting in cutbacks in workforce, equip-
ment maintenance, and delayed investments, may 
have contributed.

Old hazards may also emerge within new technolo-
gies. The recent development of hydraulic fracturing 
or ‘fracking,’ in the USA as a means of extracting natu-
ral gas from shale deposits has resulted in a new source 
of over-exposure to silica. In an initial investigation of 
silica exposures at 11 fracking sites, almost 80% of the 
samples exceeded the NIOSH recommended expo-
sure limit of 0.05 mg m–3, with over 30% exceeding 
this value by more than 10-fold (Esswein et al., 2013).

Materials containing crystalline silica have long 
been a part of human existence, being worked for 
shelter and monuments that were intended to last for 
a long time. The unintended consequences of these 
technologies in disease and death associated with air-
borne silica-containing dusts have similarly been with 
us for a long time. Despite great strides in controlling 
silica dust exposure at work, many situations remain 
in which our understanding of the disease, and our 
technology for controlling exposures, are inadequately 
implemented. Continuing to improve policies and 
programs that support the full implementation of con-
trols is required to make silica-induced disease a thing 
of the past. Then, those who have led the effort for so 
long will deserve a monument of their own.
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