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ZSoll
ZSand
ZConcrete
ZMasonry
/Rock
ZGranite
ZL andscaping Materials

Quartz (silica) is found naturally in almost
all rock, sand and soil.



ZComposed of the elements silicon and
oxygen (SiO2)

ZTwo types of silica- crystalline and
amorphous

/Molecule has a negative charge so is
commonly bonded with metals and metal
oxides




Crystalline Silica )

ZQuartz is the most common form and accounts for
12% of the earthos crust

Z Quartz accounts for the overwhelming majority of
naturally found silica and is found Iin almost every
type of mineral

Z Cristobalite (occurs naturally but rare)

ZTridymite (associated with volcanic activity and is
rarely found)



Respiable Cystalie Siic

Airborne particles that contain quartz,
cristobalite, and/or tridymite and whose

measurement is determined by a sampling
device designed to meet the characteristics
for respirable size-selective samplers

When products containing crystalline silica
are used Iin industri al workplaces a very fine
dust can be produced, which can pose a risk
to workers.



A Around 2.3 million workers are exposed to crystaline silica on the job. Simply
being near sand or other silica&ontaining materials is not hazardousThe
hazard exists when specific activities create respirable dust that is released into
the air. Respirable crystalline silic& very small particles typically at least 100
times smaller than ordinary sand found on beaches or playgroundss
generated by higkenergy operations like cutting, sawing, grinding, drilling and
crushing stone, rock, concrete, brick, block and mortar.




etermines tne RIS

Human hair: € PM2s
50 - 70 pm respirable dust particles

with aerodynamic diameter
<2.5pum

0 PM10

dust particles with
aerodynamic diameter
<10 um

Fine beach sand:
90 ym

MM = micrometre



ZGeneral Industry/Shipyards 1910.1053
72016

ZConstruction 1926.1153

ZConstruction, alteration, and/or repair, including
painting and decorating

22017

ZMining T not covered in this presentation



General Industry Exposure )

ZConcrete manufacturing
/ZGlass and ceramic manufacturing (with sand
containing 98% silica)

ZForming molds for metal castings in
foundries




ZAbrasive blasting operations
ZFiller in plastics, rubber, and paint

Manufacturing of artificial stone products
used in bathroom and kitchen countertops




ZCutting, sawing, grinding, drilling, and
crushing

ZStone
/Rock
ZConcrete
Z/Brick
/Block
ZMortar
ZIndustrial Sand




|l nhal ing very s mal ZSilidosig espi r a

crystalline silica particles, causes Zl ung Cancer

multiple diseases: ZChronic
Obstructive
Pulmonary

Disease (COPD)



Where do Aesim
Airborne Lk
Particulates SR
go when

entering the
lungs?




ZProgressive disease

ZAccumulation of respirable
crystalline silica particles
causes an inflammatory
reaction in the lung

ZLung damage and scar tissue

/Reduces the | u
extract oxygen from the air.

ZCan result in disability and

death Silicosis and progressive massive
fibrosis in a 58-year-old man who

worked for 30 years as a stoneworker.




ZAcute T Intense exposure to respirable
dusts of high crystalline silica content

(few months to few years)

ZAcceleratedi heavy exposure for 5i
15 years

ZChronic 1 less intense exposure for at
least 20 years



Silicosis Symptoms

Z.

Dry, chronic cough

ZSputum production
ZShortness of breath

Z

Reduced pulmonary func




Permissible Exposure Limit (PEL)

OLD OSHA PEL = 10 mg/m3

» Quartz + 2 ‘
100% Quartz Silica calculated PEL = 0.098 mg/m3

ACGIH TLV = 0.025 mg/m3



OSHAIssuesFinal Rule - S

y

A NEW EXPOSURE LIMITS
and ACTION LEVELS

A NEW OSHA PEL
A 0.05 mg/m3

A ACTION LEVEL
A 0.025 mg/m?3

PEL applies to all industries

A General Industry 1910.1053
A Construction 1926.1153



Z25 pg/m3 (0.025 mg/m3) as an 8 -hour
TWA

Z Note: this Is also the ACGIH TLV (2006)



Z50 ug/m3 (0.05 mg/m3) as an 8 -hour
TWA

Rule-of-thumb: if dust containing silica is visible in
the air, 1t0s al most al ways



WA State Extremely # of

Todl Undetectable PEL. High samples ¢, over PEL*
0.001 001 010 1.0 100
Tuck point grinder (0% 8%%
Surface ginder Rock dril | 123 7%
Jackhammer/chipping 93 73%
gun Hand-held masonry 178 70%
sawRoad mill 65 580/
Walk behind saw 48 52/
Masonry saw (table moun 33 454
Corcrete mixer 51 34
Broom a shove 2 25K
Badkhoeexcavato 49 14%
bulldozer, bobcat 3 1A1
X = Median

5thto 95th percentie PEL** Permissble Expasure Limit



Assessment

A Exposures for
different job
functions exceedthe
PEL or AL.

A Breat
samp

ning zone
es that reflect

the 8-

nour TWA.

EA One or more air
§ samples from each
job classification in
each work area.



Initial Exposure Assessment, cont.

A Sampling within 12 months of the effective
date of the final rule can be used for the initial

exposure assessment (as long as
representative of the current conditions)

A Objective data (industry -wide studies of
similar tasks and conditions)



Periodic Exposure Assess

ZInitial exposure is less than AL, no further
evaluation needed

ZInitial exposure Is greater than AL and less
than PEL, repeat monitoring at least every 6
months

ZInitial exposure Is greater than PEL, repeat
monitoring at least every 3 months

ZCan stop monitoring once two consecutive
sampling events (> 7 days apart) show the
exposureis lessthan AL



\
J

WHATIS REQUIREBY T

Additional exposure
assessments are required

Whenever a change In
the production, process,

control equipment,
personnel, or work

practices are expeded
to result in new or
additional exposures
above the AL.



)

A Silicosis deaths have declined in recent years but the problem remains serious.
Fom 2005 through 2014, silicosis was listed as the underlying or a contributing
cause of death on over 1,100 death certificates in the United States, but most
deaths from silicosis go undiagnosed and unreported. Also, those numbers of
silicosis deaths do not include additional deaths from other siligalated
diseases such as COPD, lung cancer and kidney disease. While the number of
silicosis cases has declined over the past several decades, it is still a very
serious workplace health problem. In fact, more workers died from silicosis in
2014 than in fires, or from being caught in or crushed by collapsing materials,
such as in trench and structure collapses.



A Employers must:

I Prepareand implement by addressingexposure
sources,controls, housekeepingand restricting
access

I Reviewthe plan annuallyand make changesas
necessary

I Make it available to employees and
subcontractors

I Designate a competent person



One who Is capable of identifying existing
and predictable respirable crystalline silica

hazards Iin the surrounding or working
conditions and who has authorization to take
prompt corrective measures to eliminate
them.

Frequently inspects the job site, materials,
and equipment.



A Regulated Areas- limit worke r &céess to areas

with exposure above PEL(respiraory
and protective work clothing required)

A EngneeringContols - use dust contro

orotection

Sto

protect workers from silica exposures almve the

PEL

A Work Practice Control® proper work practices
associated with the tasks they perform

A Respiratory Protection provide respirators to
workers when dust controls cannot limit

exposures to the PEL



Jther Proposed General Indus )

‘Requirements, cont.

A Medical Surveillance - offer medical exams
(including chest x-rays and lung function tests)

every 3 years for workers exposed above the PEL
for 30 or more days per yeatr.

A Hazard Communication - train workers on work
operations that result in silica exposure and
ways to limit exposure.

A Recordkeeping-k eep records of
exposure and medical exams.



Housekeeping

A Wet Methods
A Ventilation

A Enclosures

A Cleanup procedures for dust accumulation must

use HEPA vacuums or wet methods. Use of

compressed air, dry sweeping, and dry brushing
are prohibited.



Before and After

Walk-Behind Concrete Saw without Contro!



Before and After

Jackhammer without Control Jackhammer with Water Control



A Similar to General Industry

Offers flexible alternatives for exposure
control methods

A Table 18 Exposure Control Methods For
Selected Construction Operations



Example of a Flexible Alternative for
Construction: Protecting Against
Dust from Stationary Masonry

Savvs

You can use a saw with a built-in system that
applies water to the saw blade. The water
PR mie M OoURE uPdndusield @ tiod RiSadlte the
e am ount of dust in the air, but if a worker
used the saw for more than four hours per
day, they wou Id also need a ha If-mask
respirator

If a worker used the saw for four hours or
less per day, no respirator would be
needed. If any vvorker needs to use a
respirator 30 or

more days a year, he or she would need to
be

offered a medical exam.

Engineering Required Air-
and Work Purifying
Practice Respirator
Control (Minimum
Methods Assigned
Sfrotection >F4actor)
hr/iday hr/day

Use savyv

equipped vvi-rh

inlegraled

vvater delivery None Half-Mask
system. (Plus (10)
addilional

specifications)



Example of a Table 1 Entry



