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Disclaimer

This RCSD Management Guideline has been prepared by the Construction Material Processors Association
[CMPA].

The guidelines here may not apply in all circumstances and should not replace a quarry manager’s considered
assessment of a particular situation before them.

All information and each representation, statement, opinion and advice expressed or implied in this document
is made in good faith, but on the basis CMPA, its officers, employees, agents, consultants and contractors are
not liable for any damages, costs or loss whatsoever which any person may either directly or indirectly suffer,
sustain or incur as a result of reliance upon anything contained expressly or by implication in this document.

Copyright

©2021 No part of this document may be reproduced by any means without permission of the Construction
Material Processors Association.
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Overview

This Respirable Crystalline Silica Dust (RCSD) Management Guideline together with the CMPA’s Work
Safely Reference Manual aims to support members in meeting the requirements of the Victorian
Occupational Health and Safety Act 2004 and Occupational Health and Safety Regulations 2017.

In doing so, this Guideline will:

e Provide members with appropriate management practices required to minimise potential
health risks associated with RCSD arising from extractive industry and concrete recycling
operations;

e Provide members with a template they can populate so as to establish a site specific RCSD
Control Plan; and

e Assist members in establishing and maintaining a Work Plan that defines operational activity
so as to obtain and sustain an Extractive Industry Work Authority.

It is noted within the Overview of this Guideline that:

e  Without effective training of managers and workers the control of exposure to RCSD will be a
continual challenge and likely unattainable;

e The standard of housekeeping applied on site is paramount to the control of exposure to RCSD.

There are many other physical and work practice controls required but without an intimate
understanding of the hazard and its consequence these other controls. may not be effective nor
sustainable, therefore exposure to RCSD may not be controlled.
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Relevant Legislation
e Victorian Occupational Health and Safety Act 2004;
e Victorian Occupational Health and Safety Regulations 2017;
e Mineral Resources (Sustainable Development) Act 1990;

e The Mineral Resources (Sustainable Development) (Extractive Industries) Regulations 2019.

Specific Workplace Health and Safety Legislation Duties

Duties under the OHS Act 2004:
Overview - Section 21 Duties of employers to employees:
e Provide and maintain a workplace that is safe and without risks to health;
e Ensure safe use, handling, storage or transport of plant or substances; and
e Provide information, instruction, and training to workers.
Overview - Section 22 Duties of employers to monitor health and conditions:
e  Monitor health of workers;
e  Monitor conditions at the workplace; and
e Keep information and records relating to the health and safety of workers.
Overview - Section 29 Duties of manufacturers of plant or substances
e Ensure that it is manufactured to be safe and without risks to health
e  Carry out testing and examination as may be necessary
e Provide adequate information to each person the substance is provided to
Duties under the OHS Regulation/2017:

Exposures to inhalable dust and respirable dust including RCSD are regulated through the OHS Regulations
2017, part 4.1 Hazardous Substances.

Employers must ensure that they:

e Determine whether a dust is a hazardous substance and if so, establish and provide or make
accessible a Safety Data Sheet;

e Determine whether employees may be exposed to dust containing respirable crystalline silica;

e Eliminate or reduce the risk associated with exposure to the dust through the implementation of
controls aligned with the hierarchy of controls so that a worker is not exposed to dust levels that
exceed the workplace exposure standard;

e Consult with relevant workers when making decisions in regards to dust control;
e Provide training, instruction, and personal protective equipment (PPE); and

e  Provide ongoing health assessments to a worker who is exposed to dust that equals or exceeds the
exposure standard.
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WHS Responsibilities

As stated in the previous section of this guideline there are many specific Workplace Health and Safety duties
under the OHS Act and the OHS Regulation specific to RCSD Control.

Depending on the workplace management arrangements these duties, i.e., responsibilities may be allocated to
various persons, e.g., the Quarry Owner (Work Authority holder), Site Manager or Supervisor, OHS
Representative or other workers.

It is important that these responsibilities are documented within position descriptions, responsibility
statements or other documents. A review of the progress in enacting these responsibilities should be
conducted on an annual basis or post monitoring where results identify exposure levels equal to or above the
exposure standard.

All managers or workers with RCSD Control responsibilities should undertake RCSD Awareness Training to
assist them in not only enacting their responsibilities but understanding the importance of those
responsibilities.
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Introduction to Dust

Dust Definition
Dust is a generic term used to describe fine particles that are suspended in the atmosphere.

Within the quarry industry, asides from dust arising from surface soil, dust is generated through mechanical
disintegration of solids, i.e., drilling, blasting, and crushing of hard rock.

Uncontrolled dust is known as an airborne contaminant and can be hazardous to personal health.
Dust Measurement, Weight & Classification
Dust particles are generally measured in microns/ micrometres using the symbol um:
e 1 millimetre (mm) = 1000 microns
e A human hair is approximately 50 microns
e  Respirable dust is invisible being less than 7 microns
Dust particles are generally weighed as milligrams (mg) or micrograms using the symbol pg:
e 1000 grams = 1 kilogram
e 1000 milligrams =1 gram
e 1000 micrograms = 1 milligram
From an occupation perspective dust is typically classified as follows:
Inhalable Dust
e Dust particles below 100 microns that are'trapped in'the nose, throat, and upper respiratory tract
Respirable Dust

e  Dust particles small enough (0.2 - 7 microns) to penetrate past the upper respiratory tract and deep
into the lungs.
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Respirable Crystalline Silica Dust (RCSD)
Crystalline silica is the scientific name for a group of minerals composed of silicon and oxygen.
There are many types of crystalline silica, but they are generally Quartz, Cristobalite and Tridymite

Quartz being the most common form is one of the most abundant minerals in the earth’s crust and is
estimated to be about 12% of the crusts mass.

There are crystalline and non-crystalline forms of silicon dioxide. The non-crystalline form of silica (amorphous)
that is widely used in electronics does not cause lung damage.

Crystalline Silica as quartz when crushed, ground, drilled or cut generates dust particles that are small enough
to penetrate deep into the lungs. These particles are deemed respirable e.g., RCSD and can cause lung
damage. They are often referred to as invisible dusts because they are too small to be seen with the naked
eye.

May contain

Hard rock Crystalline Silica
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Common Rock and Materials Sources Containing Quartz

The largest amount of quartz is contained in igneous rocks, in particular in granitoids, granites and related
rock.

Very high concentrations of quartz can be found in certain sedimentary rocks like sandstone, as well as in
alluvial and marine sands.

Metamorphic rocks also show large variations in quartz content. The quartz content often reflects the mineral
composition of the precursor rock.

Typical Quartz Contents
Manufactured Stone >95%
Waste Concrete >90%
Sandstone 70 -90%
Hornsfels 35 - 60%
Siltstone 45%
Granite 25 - 40%
Fly Ash >30%
Brick >30%
Clay 20 - 30%
Shale 22%
Ignimbrite >21%
Marble 2%
Scoria 0.5-2.0%
Portland Cement > 1% and varies
Trachyte <1.0%
Basalt <1.0%

Quartz Content versus RCSD Exposure:
The quartz content of a rock source as listed above is defined as the total % of quartz in any rock sample.

The level of potential RCSD exposure is influenced by many other factors as well as quartz content, inclusive of
processing methods, product type (aggregates or crushed rock), adopted controls such as containment,
collection or suppression, and importantly education and housekeeping.
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Determination of Quartz Content

The quartz content of rock can be determined by conducting either a Petrographic Analysis or X-ray Diffraction
of representative samples of the rock source within the quarry.

Petrographic Analysis:

A Petrographic Analysis is an in-depth investigation of the chemical and physical features of a particular rock
sample and is conducted by a Petrographer within a Mineralogy Laboratory and outlines the mineral content
and the textural relationships within the rock sample.

Petrographic Analysis is conducted using a scanning electron microscope (SEM) to characterize the fracture
surfaces from microstructures of the rock samples with energy dispersion X-Ray analysis to identify exact
mineral assemblages of a rock. X-Ray diffraction can also be used where particle size analysis is not required.

Identification:  Psammopelitic hornfels

Description :

The sample consisted of about 1 kg of clean. hard, robust. angular fragments
(intermediate diameters about 6 to 12 mm) of finely crystalline, metamorphic rock.
When a subsample was sorted it was seen to consist of 94% dark grey, unweathered
fragments of hornfels, 3% dark grey fragments of hornfels with joint surface controlled
brown, limonitic staining attributable to quite slight weathering and 3% light grey aplite
(felsic microgranite).

A thin section was prepared to permit detailed examination in transmitted polarised
light of 17 random fragments. An approximate average mineralogical composition of the
aggregate, expressed in volume percent and based on a brief count of 100 widely spaced
observation points falling within the sectioned random fragments, is :

34% quartz
42% biotite mica
19% muscovite mica
3% chlorite
2% feldspar
<1% opague grains (probably ilmenite and magnetite)
trace sulphide
trace limonite
trace other minerals (tourmaline and zircon)

Example of a Petrographic Analysis Finding
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X-ray Diffraction:

X-ray diffraction analysis is an easy, reliable and economical way to ascertain the presence and quantity of
quartz in a rock sample.

Minute changes in the crystallization system can cause significant changes in the sample that may not be
detectable by chemical analysis or microscopy, e.g., Petrographic Analysis.

To obtain more accurate data, particularly for quantification, the sample should be ground (micro milled) to
particle sizes usually less than 10 um.

The powdered sample is carefully mounted in the appropriate holder, and then inserted into the X-ray
diffractometer.

The scattering of X-rays by the atoms of a crystal produces an interference effect so that the diffraction
pattern provides information on the structure of the crystal or the identity and quantity of a crystalline quartz
substance.

Figure 1 - Quantitative XRD results

XRD Results

100%
® Amorphous
80% B Smectite group
8 60% ® Pyroxene group
= W Quartz
40% 2
P ® K-Feldspar
20% yd
- //
0% - L
1-S217377 -Trachyte
Table 2 - Quantitative XRD results
Mineral Composition 1- S217377 -Trachyte
K-Feldspar* KAISI, O, 74
Quartz SiO, <1
Pyroxene group* ABZ.0, 10
Smectite group” X53Y2.2240,5,(0OH),.nH,O 4
Amorphous Unknown 12
Total 100

Example of X-ray diffraction Analysis Finding

Variation of Rock Source Samples:

As a quarry extracts rock from different locations the characteristic of the rock may change. It is important to
maintain controls based on the highest level of quartz content identified.
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Hazardous Substances and Safety Data Sheets (SDS)

RCSD is classified as a hazardous substance by Safe Work Australia and is listed within their document titled
Workplace Exposure Standards for Airborne Contaminants 2019.

Hazardous substances are those that, following worker exposure, can have an adverse effect on health.
Examples of hazardous substances include poisons, substances that cause burns or skin and eye irritation, and
substances that may cause cancer.

A substance is deemed to be a hazardous substance if it meets the criteria for hazard classification set out in
Part 3 (Health Hazards) of the Globally Harmonized System of Classification and Labelling of Chemicals.

Under the OHS Regulations a manufacturer and supplier of a potential hazardous substance has an obligation,
before first supplying the substance to a workplace, to determine whether it is a hazardous substance and, if
so to establish a Safety Data Sheet (SDS) for that hazardous substance.

An SDS is a document that provides information on the properties of hazardous substances, how they affect
health and safety in the workplace and how to manage the hazardous substances in the workplace.

An SDS is an important tool for eliminating or minimising the risks associated with the use of hazardous
substances in workplaces.

Safety Data Sheets for Hazardous Substances must be:
e Provided to the company or person purchasing the hazardous substance;
e Be accessible to all workers handling or exposed to the hazardous substance; and

e Reviewed and amended whenever necessary to ensure that it contains correct, current information
and at least every 5 years.

Example of Section 2 of a Safety Data Sheet

3. COMPOSITION/ INFORMATION ON INGREDIENTS

3.1 Substances / Mixtures

Ingredient CAS number |EC number Content
QUARTZ (CRYSTALLINE SILICA) 14808-60-7 238-878-4 >60%
PORTLAND CEMENT 65997-15-1 266-043-4 >10%
NON HAZARDOUS INGREDIENTS Not Available |Not Available |Remainder
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Exposure Standards

Workplace Exposure Standards

Safe Work Australia (SWA) set exposure standards for hazardous substances which are then adopted by the
state or territory Work, Health and Safety regulatory authorities such as WorkSafe Victoria.

Exposure standards are based on the airborne concentrations of individual substances that, according to
current knowledge, should neither impair the health of, nor cause undue discomfort to, nearly all workers.
They do not represent a fine dividing line between a healthy and unhealthy work environment.

breathing zone. H\‘-\‘\l

i I|
Breathing zone means a hemisphere of 300 mm radius 7 \,\L 5

extending in front of a person’s face and measured |T '
from the midpoint of an imaginary line joining the ears.

Exposure standards are measured at the persons

—

*reprasecintion ony

Exposure standards are measured by milligrams of substance within a cubic metre of air.

On 1 July 2020, the exposure standard for RCSD was reduced to 0.05 mg/m3.

Action Levels:

The objective on an action level is to trigger actions to control exposure ensuring all worker exposures stay
well below the exposure standard.

WorkSafe has adopted an action level of 0.02 mg/m3for RCSD that is just below 50% of the SWA exposure
standard. Note the legal action level (Safe Work Australia) is 0.25 mg/m?3.

Time Weighted Average (TWA):

TWA is the average airborne concentration of a particular substance when calculated over a normal eight hour
workday, for a five day working week, i.e., 40 hour week.

To ensure the exposure standards and action levels are representative of the time worked e.g., many formulas
can be used to establish the TWA.

In simple terms to adjust the exposure standard to a 50 hour week the following calculation is used.

0.05 mg/m3 X (40 hours divided by 50 hours) = 0.04 mg/m3.
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Exposure to RCSD - Health Effects and Surveillance

The Respiratory System

Cilia
Trachea Tony hairs in the
The airway == respiratory tract
from the throat —
to the lungs

®
~

Alveoli
Tiny air sacs
in the lungs

|
]l

The respiratory system is made up of the nose, throat and lungs.

It takes in 5 litres per minute of air while the individual is at rest, and up to 20 litres per minute while working
or exercising.

The lungs are protected by a series of defence mechanisms in different regions of the respiratory tract.

When a person breathes in, particles suspended in the airenter the nose, but not all of them reach the lungs.
The nose is an efficient filter. Most large particles are stopped int, until they are removed by blowing the nose
or sneezing.

Some of the smaller particles e.g., RCSD succeed in passing through the nose to reach the windpipe and the
dividing air tubes that lead to the lungs.

These tubes are called bronchi and bronchioles. All of these airways are lined by cells. The mucus they produce
catches most of the dust particles. Tiny hairs'called cilia, covering the walls of the air tubes, move the mucus
upward and out into the throat, where it is either coughed up and spat out, or swallowed.

The air and respirable dust reach the tiny air sacs (alveoli) in the inner part of the lungs that avoided the
defences in the nose and airways. The air sacs are very important because through them, the body receives
oxygen and releases carbon dioxide.

RCSD that reaches the sacs and the lower part of the airways where there are no cilia is attacked by special
cells called macrophages. These are extremely important for the defence of the lungs. They keep the air sacs
clean. Macrophages virtually swallow the particles. Then the macrophages, in a way which is not well
understood, reach the part of the airways that is covered by cilia. The wavelike motions of the cilia move the
macrophages which contain dust to the throat, where they are spat out or swallowed.

The most significant reactions of the lung occur in the deepest parts of this organ. Particles that evade
elimination in the nose or throat tend to settle in the sacs or close to the end of the airways. But if the amount
of RCSD is large, the macrophage system may fail. RCSD particles and dust-containing macrophages collect in
the lung tissues, causing injury to the lungs.

The amount of RCSD and the kinds of particles involved influence how serious the lung injury will be.

For example, after the macrophages swallow silica particles, they die and give off toxic substances. These
substances cause fibrous or scar tissue to form. This tissue is the body's normal way of repairing itself.
However, in the case of RCSD so much fibrous tissue and scarring cause the lung function to be impaired.
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The general name for this condition for fibrous tissue formation and scarring is fibrosis.
When fibrosis is caused by RCSD, the condition is called Silicosis.

For a practical illustration of how macrophages work please refer to the following video courtesy of WorkSafe
British Columbia (BC).

https://www.youtube.com/watch?v=gBgwDvjs5Zc

Silicosis:

Silicosis is a disease that occurs as a result of the body’s own defence mechanisms trying to remove the RCSD
from deep in the lungs. It causes irreversible scarring, known as fibrosis. As more fibrosis occurs, gas exchange
through the lungs is reduced which makes breathing more difficult. Silicosis will also increase the risk of lung
infection.

Silicosis is an irreversible, progressive condition and in severe forms can result in respiratory failure causing
death.

Evidence suggests RCSD interacts with other respiratory hazards, like tobacco smoke, to cause airway diseases.
There are three types of silicosis:

e Acute silicosis: is very rare and results from very large amounts of exposure to RCSD over a very short
time (less than one year, may be weeks or months);

e Accelerated silicosis: results from short term exposure to large amounts of RCSD (1 to 10 years
exposure)—this was once rare but is now being seen in engineered stone benchtop workers;

e Chronic silicosis: results from long term exposure (10+years of exposure) to low levels of RCSD.

Other Potential Health Issues Associated with Dust Exposure

Please note: All RCSD related diseases can be prevented by adopting effective controls to reduce the volume
of RCSD in the workplace and exposure to that RCSD.

Irritation:

RCSD can irritate the eyes, skin, nose, and upper throat, leading to watery eyes, itchy nose and throat, dry
cough and rough skin. Excessive levels may scratch the eye lens leading to vision impairment.

Dermatitis:

Repeated heavy contact to the skin may cause drying of the skin and can result in dermatitis, an allergic
reaction that is manifested by one or more lines of red, swollen, blistered skin that may itch or seep.

Bronchitis:

Excessive exposure to RCSD can cause the airways to become inflamed due to constant irritation by the RCSD
e.g., bronchitis. This can lead to breathing difficulties and causes persistent coughing.

Emphysema:

Emphysema is a lung condition that causes shortness of breath. In people with emphysema, the air sacs in the
lungs (alveoli) are damaged. Over time, the inner walls of the air sacs weaken and rupture — creating larger air
spaces instead of many small ones. This reduces the surface area of the lungs and, in turn, the amount of
oxygen that reaches the bloodstream.
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Chronic Kidney Disease:
Chronic Kidney Disease is a decline in kidney function that may require dialysis if severe.
Scleroderma:

Scleroderma is an autoimmune disease of the connective tissue causing scar tissue formation in the skin, joints
and other organs.

Rheumatoid Arthritis:

Rheumatoid Arthritis is an autoimmune disease causing joint pain and swelling.

Carcinogenicity:

On 19 December 2019 Safe Work Australia amended the Advisory Carcinogen Category f