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!,REE SILICA AND NOISE HAZARD 'IO WORKERS IN SAND AND GRAVEL
CRUSHERS AND HOT MIX PLANTS

A study was undertaken to determine the extent of potential dust and

noise hazards to workers involved with gravel crushing operations and hot

mix plants. A total of 22 operations with a total estimated population of 118

emplorees were observed or evaluated in the states of· Idaho, New Mexico, and

Oregon during 1968-1969.

The study was conducted principally as a result of the death of a gravel

crusher employee in New Mexico whose cause of death was diagnosed as silicosis.

Dust Evaluation ..

At active work sites size selective personal samples were collected to

evaluate the concentration of respirable dust that the workers were exposed to.

The percentage of free silica in the respirable range was also determined by

standard analytical means.

Noise Evaluation

As could be expected, noise is a significant occupational hazard in the

gravel crushing and hot mix industries due to their nature. Sound level read-

ings were obtained at the various operations asing the "A". weighting network.

The results of the noise and dust studies on individual plants are tabulated

below. A summary tabulation follows the tabulation of individual surveys.

Piant Description

Crushing operations can be grouped according to hazard by 1) the use or

lack of use of wash water in the process, and 2) the pro::timity of the worker

to the crusher units. In general those crushers which were permanent installa-

tions, and used abundant water to wash the material were noticeably clean and
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free of dust e~cept for immediately around the crusher unit. In permanent

(water-washed) installations the operator was typically stationed some distance

from the crusher unit while in dry-run portable crushers the operator was often

on top of the crusher. Dry-run crushers were observed in various sizes and are

those which process material as it naturally occurs creating considerable dust.

Some crushers have water sprays which have varying degrees of effectiveness of

dust control. Only one crusher in this study was observed with sprays and the

control achieved was not adequate. All crushers have various arrangements of

conveyor belts, Vibrating or roll screens, jaw, cone, and/or roll crushers,

and electric, diesel-electric, or diesel power supplies. All were very noisy

~cept where a permanent installation utilized electric line power. Locating

the operators' work station away from the crusher was helpful in attenuating

noise insults to the worker.

Results

As the suryeys progressed it became evident that the dry crushers processing

granite, marine deposits, and rounded aluvium presented cons~derable free silica

hazard. As the study progressed opportunity occurred to ~tend it to examine

the free silica hazard associated with Oregon crushers processing basalt. As

shown in the tabulation, the lower average free silica in respirable dusts of

basalt (5.6% to 9.3%) prOVided for a higher TLV and fewer workers were e~cessively

~osedonthe dry crusher. Interestingly, the rounded aluvium of the Willamette

River Valley consisted of a mixture of stone and had a free siHea eentent at

approximately 23% in the respirable dust which was comparable to other areas

surveyed.

Conclusions

Referring to the summary table shows that for free silica exposure 43%

of the workers measured in the dry run crushers were more than ~.the TLV
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and that 67% of the workers in the hot mix plants without emission controls

were also more than ~wice the XLV. On the other hand the workers in water-

washed crusher plants and a hot mix plant with low emission had neglectable

exposures.

Noise is also a significant hazard, 94% and 83% of the workers of the

dry-run crushers and no dust control hot mix plants, respectively, were over

the XLV. Of interest is that all of the dozet operators measured had a XLV

of less than 3 h?urs, some less than 2 hours.

Recormnendations

1. That;' all workers around hot mix plants and crusher plants wear ear

protection. Many crusher workers claim they have to listen to the crusher

for irregular noises which signal something wrong. It is strongly felt that

once a worker was accumstomed to the use of ear muffs or ear plugs he could

still hear irregular noises of the plant.

Z. That a~l workers on dry crushers or uncontrolled hot mix plants be

required to wear Bureau of Mines approved dust masks for free silica dust.

3. Workers, be required to have preplacement and periodical chest X-ray

examinations and audiometric examinations.

4. Hot mix plants be properly designed for low atmospheric emissions.

5. Crusher operations be water-washed if possible.

6. Heavy equipment and dozer operators across the nation be required to

wear ear protective devices.
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