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Introduction

Most of the processes in quarrying and the associated activities of rock drilling,
blasting, stone cutting, rock crushing and aggregate manufacture generated
dust which can cause dangerous levels of airborne contamination in the
workplace. The same applies to site formation, foundation, caisson and
tunnelling activity and the handling of rock products in the construction industry.
Local rock has a high silica content which makes silicosis the major health
hazard of exposed persons who inhale the dust. The incidence of the disease
is high in Hong Kong, especially among quarry and construction workers
and prevention deserves particular attention and action.

Aim of Guide

The aim of this Guide is to draw attention to the hazard and advise on the
measures necessary to achieve safe practice and protect quarry and
construction workers from dangerous dust exposure and the special health
hazard of silicosis.

This Guide applies to work in quarries or construction sites which expose
persons to health hazards from inhalation of dust containing crystalline silica.
In practice this means all quarrying work and all dust-generating activities in
the construction industry such as site formation, tunnelling, caisson and other
rock excavation work involving drilling, breaking or crushing.
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Duties of Employer

The employer is responsible for ensuring that he protects his employees
from health hazards at work and should take all practicable measures
necessary - Regulation 33 of the Factories & Industrial Undertakings
Regulations refers.

Duties of Employee

N

The employee is responsible for making proper use of equipment including
personal protection devices such as dust masks when these are necessary
and provided for safeguarding health - Regulation 21 of the Factories &
Industrial Undertakings Regulations refers.
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Description of Silicosis

Silicosis is caused by the inhalation of fine particles of dust containing free
silica. The dust penetrates deep in the lungs where it attacks the tissues and
causes progressive deterioration of pulmonary function. The onset of the
disease is usually after some years' exposure to silica dust, although exposure
time as short as six months have been reported. The first symptom is
shortness of breath on exertion. As the illness progresses, the breathlessness
becomes worse appearing even at rest and prohibiting normal activity. Chest
X-rays are an important aid to diagnosis in the early stages. There is no
specific treatment but progressing lung damage can be largely prevented by
removing the affected person from further silica dust exposure.
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Assessment of Health Hazards at Work

Where work may expose persons to health hazards the employer should
have the nature and degree of the exposure determined with the object of
ensuring that appropriate preventive measures are taken.

Hygiene Standards for Silica Dust

In assessing exposure to dust the Occupational Exposure Limits for Dust
Containing Crystalline Silica as detailed in Appendix | should be applied.

Information, Instruction and Training

Every employer should ensure that adequate information, instruction and
training are given to his employees so that they are aware of the health hazards
and the precautions necessary for prevention.
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Dust Control

All activities which generate dust in the workplace should be assessed to
determine the most effective means of reducing airborne dust pollution.
Control is usually achieved by enclosure, exhaust ventilation systems or wet
suppression methods by water, foam or oil. Management should secure
either from internal or external sources the necessary expertise to select the
appropriate control methods for existing machines and dust control should
be a priority specification in ordering new machinery.

All dust control equipment should be properly maintained to ensure effective
functioning. A regular inspection system should be instituted and all the
maintenance records are kept for future reference.

Ways on the application of control methods to certain processes such as
rock drilling are given in the Annex. However, these should be regarded as
a general guide only. Advice as required in specific circumstances should
be sought from appropriate sources with the necessary technical expertise.
In designing a dust control system, the engineer should also specify the
method to test the effectiveness of the system after installation. All dust
collected by a collection system must be disposed of in a safe manner.
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General Ventilation

All necessary steps should be taken to ensure that sufficient fresh air is
available in the workplace to provide an acceptable environment. When
natural ventilation is not adequate, artificial ventilation systems should be
designed and installed by competent persons and their efficiency regularly
checked. Ventilation arrangements may need particular attention when work
is conducted in confined spaces such as caissons and tunnels. In the latter
case reference should be made to a guidebook on "Code of Practice for
Protection of Tunnel Workers from Silicosis" which refers specifically to tunnel
work.
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Personal Respiratory Protection

The primary measures for preventing health hazards should be directed to
control of dust at source but if such action cannot effectively limit airborne
dust level, respiratory protection equipment should be provided and worn
while the hazard is present.

Appropriate equipment should be selected to protect against the specific form
and level of dust hazards which prevail and particular attention should be
paid to the storage, maintenance and cleaning of the equipment. All
respiratory equipment provided should be capable of preventing the wearer
from inhaling dust particles ranging from 0.5 to 5 microns. Workers using
such equipment should be instructed of the proper use and the test for good
fitting of the face seal.
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Environmental Monitoring

In order to assess health hazards and evaluate the continuing effectiveness
of prevention measures, dust levels in the workplace should be monitored at
least half-yearly.

Air monitoring methods should follow the guidelines outlined in Appendix |I.
Records should be maintained with details of sampling and results using the
"Record of Air Monitoring" form as shown in Appendix llI, for ease of inspection
by the Authority.

Medical Examination of Persons Exposed to Dust in

Quarry and Construction Work

Persons employed in quarry and construction work which exposes them to
dust should undergo medical examination which includes a full plate chest
X-ray each year.

The examining medical practitioner should complete the prescribed report
form (specimen at Appendix V) and send a copy to the Occupational Health
Service of Labour Department.
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Occupational Exposure Limits for Dust

Containing Crystalline Silica

Exposure to dust should be reduced to the minimum that is reasonably
practicable.

In any case exposure of any person to dust averaged over a shift should
not exceed the occupational exposure limit (OEL-TWA) for an 8-hour
working day.

There are several forms of crystalline silica. Quartz is most abundant
and commonly found in Hong Kong. There are two others, namely
cristobalite and tridymite which may also be encountered in building
materials. The occupational exposure limits for the crystalline silica
(respirable dust) are listed in the following:

FEREAO (IRANER) BEELEEEREFIIE @5/ 15K
Crystalline Silica (respirable dust) OEL-TWA (mgmd)

J5 A Cristobalite 0.05

A% Quartz 0.1

858 % Tridymite 0.05
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Where the duration of a shift is markedly different from 8 hours, the
OEL-TWA should be adjusted by a suitable factor to ensure adequate
worker protection. Expert advice should be sought in such modification
of occupational exposure limits.

Interpretation and guidance in the uses of occupational exposure limits
are available from "A Reference Note on Occupational Exposure Limits
for Chemical Substances in the Work Environment".
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Workplace Dust Monitoring

Methods

1

The method of measuring the airborne respirable dust and its crystalline
silica content is based upon size-selective dust sampling followed by
suitable analytical techniques.

A sampling instrument is equipped with suitable filters and a pump to
draw air through at a set rate for an 8-hour or appropriate sampling
period. The level of crystalline silica dust is determined by infrared
spectrophotometry or X-ray diffraction.

Support Service

3

Advice on suitable equipment, sampling strategy and analytical methods
to suit particular work circumstances is available from the Occupational
Hygiene Divisions of the Labour Department.

11
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Figure 1: Sampling equipment for respirable dust
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A Sample Record of Air Monitoring

AR HB
Name of Company:

NG R B
Office Address: Tel:
I 88 3t it BE
Site Address: Tel:
HEBH MERR
Date of Measurement: Sampling Pump:
B2 T 21T HhEkER
Measurements performed by: Sampling Head:

BAE | HEEs BRIEME/ | RE | BE | ARAERRE | BHRRE | VEFHE
wmEE | (AEEA) TAME (/8| BE | 2EE (ER) |(BR/IGXK) |(BR/ALFK)

Sample | Type of Sampling Operation/ 5 48E) | Sampling Respirable Dust Conc. (mg/m°) 8hr-TWA (mg/m?)
Serial No.| ~ (Static/Personal) worker sampled Flow rate time silica (mg)
(L/min)

13
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A Sample Record of Medical Examination

AR HB
Name of Company:

ARt B
Office Address: Tel No.:
o884 3 B
Site Address: Tel No.:
foti % £ SRR RARRAH RERER
Serial No. Name HKID No. | Date of Chest (BIERMERRE)
Radiographic Results of Exam including
Examination chest X-ray exam report
Bt NRKBEDHAYNG  ERBERS THSU CEBSEE  £]

ERIHB EHERAERZER -

Note: If silicosis is diagnosed, the report should include classification of the
grade of pneumoconiosis using the ILO U/C International Classification.

BERR BE
Name of Medical Practitioner: Signature:
31k HE
Address: Date:

14
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Application of Dust Control to Processes

Introduction

1 Almost every operation in quarrying and in site preparation in
construction produces dust and among those requiring some form of
dust control are drilling, blasting, breaking, loading, hauling, crushing,
screening, conveying, mixing and storing. Control is achieved by using
a suitable method of extraction, suppression, enclosure or encapsulation
to match the process. Many variables influence the design detail in
each case and exact specification of system planning to cover all
conditions is not possible. However the general application of control
to various processes can be considered under the following outlines.

15
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Figure 2: Dust control systems
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Rock Drilling

2

During rock drilling either by hand-held drill or drilling rig, dust is
discharged from the drilled hole in large volume causing considerable
health risk to the operator and others in the work environment. A suitable
local exhaust system should be fitted with the hood round the drill collar
trapping dust which is passed through a dust collection unit usually
consists of a cyclone followed by a bag filter. Alternatively drilling rigs
can use a water spray method to secure dust suppression at the drilling
point as a standard fitting.

3

It is a common practice to use drill fines to stem blast holes. This will
invariably result in large volumes of fine dust being ejected into the
atmosphere. This practice should be discouraged. Aggregates (10
mm) are recommended to be used for all blast hole stemming operation.

17
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Crushing Processes

18

4

The containment of airborne particles in the primary crushing process
is difficult. Access must be available for dumping and the feed opening
of the machine by necessity has to be uncovered. Primary crushers
can be partially enclosed by a three-sided building. To prevent dust
spreading to surroundings a rubber curtain should be attached to the
open side and to help suppress the dust generated during feeding, a
wet suppression system may be installed above the crusher intake. An
adequately ventilated, dust free, control cabin should be provided to
provide acceptable conditions for the operator. Discharge from the
crusher can be controlled by wet suppression or preferably
encapsulation. Local exhaust may also be provided to the conveyor
which extracts the crushed material.

Encapsulation is generally the best method of control for secondary,
tertiary and other gyratory crushers. Usually the feed to these machines
is by means of a chute or conveyor which extracts selected material
from primary surge piles or storage bins, and with most units total
enclosure of the feed arrangement can be achieved. Jaw crushers or
granulator type machines if used are fed by dumping from trucks, and
full rigid enclosure is not possible; however dust hoods can be fitted to
effectively achieve almost total enclosure.
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Figure 3: Partial enclosure for primary crusher
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Figure 4: Full enclosure for a secondary crusher
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Encapsulation should be designed to give good sealing, although it
should be readily removable for maintenance purpose. In practice less
efficient sealing can be compensated by increasing the amount of air
extracted.

Conveyors

7

Dust liberated at transfer points should be controlled by sheeting
enclosure under a negative pressure connected by means of ducting to
a suitable collector. If wet suppression is preferred, sprays can be
automatically applied at each transfer point in the handling system.
Sprays should be located at the head pulley to treat material prior to
discharge and also at the point where material lands on the lower belt
to prevent dust emission.

Conveyors discharging to open stockpiles shall be adjustable, where
practicable to ensure minimum free fall distance.

21
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Figure 5: Enclosure and dust suppression system for a conveyor transfer point
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Screening

9

10

For screening equipment with primary scalping duties, and generally
with feeding by grab or dump truck, a roofed, 3-sided structure can be
used and wet suppression is the best practicable means, as blinding by
excess moisture does not constitute a problem. If it is necessary to
have personnel deployed in the area, a control cabin with a controlled
environment should be provided.

For secondary and selector screens, wet suppression systems may be
used to advantage. If, for operating reasons this system is undesirable,
a heavy duty, easily removable cover may be considered. A dust
collector situated some one-third of the way down the screen's length
can be incorporated. Experience has shown that extraction at the rate
of approximately 25m?3/min/m? of screen area is required for satisfactory
collection.

23
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For product screens which select accurately specific sizes from a
blended feed, ideal screening conditions suggest that the free moisture
should not exceed 3 per cent if "blinding" of the screen elements by
adhering fines is to be eliminated. Therefore, wet suppression methods
cannot be advocated. The most effective method of dust control for a
product screen is complete encapsulation. This can be achieved by
means of static steel assemblies, or covers which vibrate, perhaps
manufactured from rubber or glass reinforced plastic.

The dust generated from the collection of undersize material from a
screen into a hopper located immediately beneath the screen may be
reduced by the use of convoluted rubber fixed between the vibrating
screen body and the static structure, or alternatively having a flexible
curtain which protrudes from the screen box into the hopper mouth.
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Figure 7: Enclosure and dust collection system for a vibrating screen
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Stockpiles

13 Excessive dust emission due to sun and wind action occurring

26

14

particularly at the head of a conveyor feeding a stockpile can be limited
by:-

(a) Total enclosure of the stockpile and the conveyor belt feeding the
stockpile;

(b) Partial enclosure e.g. walls of concrete or timber erected to contain
the material between 2, 3 or 4 walls. The dividing walls must extend
above the stockpiles to get still air conditions over the stockpile
and reduce dust emission;

(c) Locating water sprays at the head of the conveyor or around the
perimeter of the stockpile depending upon the size of the stockpile;

(d) Providing a means of adjusting the height of the stockpiling
conveyor.

Telescopic chutes should be provided between stockpiles and conveyors
if the conveyors are not adjustable to avoid airborne dust during transfer.
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Figure 8: A telescopic chute over an open stockpile
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Transport and Roads

15 During vehicle loading, dust emission can be reduced by:

(a) Enclosure of filling station with a light structure and providing a
negative pressure within the enclosure to prevent dust escaping to
the atmosphere. Air extracted is debusted by means of a suitable
collector;

(b) Treating the material prior to vehicle loading with water and wetting
agent sprays.

16  During transport, the material on open vehicles should be sheeted down
with suitable tarpauline. Alternatively, the top surface of the aggregates
should be treated with water spray.

28
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Figure 9: Enclosure of a loading station
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17 Dusts stirred up on roads by winds or vehicle movements can be
minimised by: -
(a) Providing a hard, impervious road surface. These should be kept
clean with a sweeper and damped down with water spray;

(b) Haul roads may be treated with continuous applications of water
by water bowsers or permanent sprays, or with calcium chloride,
which absorb moisture from the atmosphere;

(c) Restricting vehicle speeds and confining vehicles to designated
roadways.

18 Outlet of the exhaust tailpipe for trucks should be directed upward to
avoid stirring up of dust while moving.

19 Wheel-wash trough should be constructed at the vehicle exit of the
quarry.
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Good Housekeeping

20

21

When soil and vegetable has been removed, dust will be blown from
the surface because the moisture normally held in the surface by the
vegetable is allowed to evaporate. The best treatment is to replace the
vegetable as soon as possible with grass, shrubs, trees, etc.
Alternatively the surface can be treated by applying a water spray or
sealing with latex, vinyl or bitumen.

A high standard of housekeeping and maintenance is required to
minimise dust levels.
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Further Information

For further information about the subject or assistance, please contact
Occupational Safety and Health Branch
Labour Department

Address:  15/F, Harbour Building
38 Pier Road, Central

Hong Kong
Tel: 2852 4041
Fax: 2581 2049

Home Page address :  http://www.info.gov.hk/labour

E-mail address : laboureq@labour.gcn.gov.hk
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