Forensic Analytical Consulting Services

Silica:
The Invisible Hazard in Gonstruction



Agenda

= Drief History & Health Effects

ma Understanding the Standards

== Exposure Control Plan
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Hawk’s Nest — Deadly Dust
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About 2.3 million
people in the U.S. are
exposed to sifica at

work.
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Silica — What is it?

- Relationship between the forms of Silicon
Silicates

Silicon - Si Silica - Si0,

Alpha quartz

Beta quartz

Silicone Crystalline
Cristobalite

Tridymite
Other - rare

From: Special Publication - Crystalline Silica Primer, US Bureau
of Mines, Washington DC, Branch of Industrial Minerals.
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Silica - Where is it?

- Sand

» Soil and rock
e Gravel

- Sandstone

- Slate
Granite

Clay
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Silica — What Industries

3 Engineered stone 3 Mining (including

fabrication metal, stone,

3 Concrete mixing and aggregate and coal
cutting mining)

3 Sandblasting 3 Fracking (hydraulic

3 Brick and stone fracturing for natural
cutting gas extraction)

3 Foundry work 3 Pottery manufacturing

3 Construction O Many others
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Silica - Construction

 Quartz is in concrete, brick, & mortar materials.
- Typical exposure to silica occurs during any mechanical

work on silica containing material (dust creation).

* grinding, cutting, jack
hammering, chipping, &
drilling into concrete;
pointing of masonry

* mixing and handling of
(manufacturing
concrete, demolition,
and disposal)
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€PM25

Combustion particles, organic
HUMAN HAIR compounds, metals, etc.

) 50'7.0 pm <2.5um (microns)in diameter
(microns) in diameter

© PM1g
Dust, pollen, mold, etc.
<10um (microns)in diameter

90 um (microns) in diameter
FINE BEACH SAND

https://www.euroenvironmental.co.uk/news/item/dust
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Health Effects

Silicosis:

=Gan develop without
symptoms

-Symptoms include: shortness
of breath and cough

«“scar tissue”

Recognized as nodules on x-
rays

-Debilitating, even fatal

«Chronic, accelerated, acute |

«Chronic silicosis, > 20 years exposure

v' |
? “ )
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HEALTHY

RCCLCLLCLETTI
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Health Effects

Other Diseases
 (Chronic Obstructive
Pulmonary Disease

(COPD)/Emphysema

* Tuberculosis (TB) and other
lung infections

wh) « Lung cancer
 Kidney disease

 Autoimmune diseases (such
as rheumatoid arthritis and
scleroderma)
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NEWS RELEASE

Standards Board Votes to Adopt
Permanent Standard Protecting
Workers from Silica Hazards

O Standards
Board

STATE OF CALIFORNIA

(=7 VB OSHA

DEPARTMENT 0F ipuUSTRIAL RELATIONS

www.dir.ca.gov/news
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\lzi .

o) California Department of

PublicHealth

MMWR | Silicosis in Stone Fabrication Workers
Workers are at risk How to protect workers

* Incurable lung 18\/cases O:__”’f?:;“.!“* 'l °Control and 7
disease 9 b § monitor <...._> Q
@ +Occurs after Ly l§ exposures ;
\‘! breathing . = A / \\ .cOmp'y with
silica dust | : Ny / standards

;’ . . 54 g * Conduct
= S— W medical
iy : screenin

ms oo, ST

Cases identified in CA, CO, WA, and TX through survellance and cose roports
as published in Rose, Heinzerling, ot al. MMWIR 2019, bit.ly/COCYAI! WWWw.cbc.cov
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Standards and Regulations

AIRBORNE CONSTRUCTION
GENERAL
CONTS&"T'NANT INDUSTRY &
MARITIME
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Standard Objectives

OSHA FactSheet

OSHA's Crystalline Silica Rule:

Construction

OSHA ia issuing two standards to protect workers from exposure to respirable

crystalline silica—one for construction, and the other for general industry and

maritime—in order to allow employers to tailor solutions to the specific conditions

in their workplaces.

Who is affected by the construction
standard?

About two million construction workers are
exposed 10 respirable crystalline silica in over
£00,000 workplaces. OSHA estimates that more
than 840,000 of these workers are exposed to
silica levels that exceed the new permissible
exposure imit (PEL).

Exposure to respirable crystalline silica can
cause silicosls, lung cancer, other respieatory
diseases, and kidney disease. Exposure can occur
during comman construction tasks such as using
masonry saws, grinders, drills, jsckhammers

and handheld powered chipping tools; oporating
vehicle-mounted drilling rigw miling: operating
crushing machines; and using heavy equipment
for demolition or certain other tasks.

VWehoot dost coreroiy, aaing # Adedibeld
s eapace werkers 10 Mgh levels of respuatie crysealioe sica

The construction standard does not apply where
exposures will remain low under any foresesable
conditions; for example, when only performing
tasks such as mixing mortar; pouring concrete
footers, slab foundation and foundation walls;
and removing concrete formmwork.

What does the standard require?

The standaed requires employers to limit worker
exposures to respirable crystalline silica and to
take other steps to protect workers.

The standard provides flexible alternatives,

espocially useful for small employers. Employers

can either use » control method tald out in Table 1*

of the construction standard, or they can messure
f 10 silica and

decide which dust controls work bess to limit

axposurns to tho PEL in their workplaces.

Rogardiess of which exposure control method is
used, all construction employers covered by the
standard are roquired to:

» Estabish and implemant a written exposure
control plan that identifies tasks that involve
expasure and methods used 10 protect workers,
including procedures to restrict access to work
oreas where high axposutos may occur.

+ D a parson to

the written exposure control plan.

Hestrict housekeeping practices that expose

workers to sifica where feasible alternatives

aro avaliable.

* Offer medical exams—including chest X.rays
and lung function tests—every three years for
workers who are required by the standard to
woar a rospirator for 30 or moro days per year.

Copyright © Forensic Analytical Consulting Services, Inc.

The standard requires
employers to limit worker
exposures to respirable
crystalline silica and to take
other steps to protect
workers.
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Occupational Exposures to Respirable Grystalline Silica
f%] Construction Industry

Permissible Exposure Limit (PEL) =
Y 50 ug/m3 (8-hr TWA)

Action Level (AL) =
25 ug/m3 (8-hr TWA)

</
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Key Provisions

All construction employers covered by the standard

are required to:
— Establish a written exposure plan
— Designate a Competent Person
— Restrict housekeeping
— (ffer medical exams
— Train workers

— Keep records
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Written Exposure
Control Plan

Tasks with Exposure:

Controls (Engineering/Work
Practice) :

Respiratory Protection:

Housekeeping:

Copyright © Forensic Analytical Consulting Services, Inc.

Make it l Employers

available must:
Prepare
Review it and

yearly Implement
fam
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Key Provision

Designation of “Competent Person”

—Competent person means an individual who
is capable of identifying existing and
foreseeable respirable crystalline silica
hazards in the workplace and who has
authorization to take prompt corrective
measures to eliminate or minimize them.
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* Regulated Areas

CRYSTALLINE SILICA
WORK AREA
UNAUTHORIZED PERSONS
KEEP OUT"'*—""J"'-'““ Silica Exposure Control Plan

Exposure Plan Crested By | Steve Baranski [ pate [ 11229

Job Site or Work Area Division Condes
2481 5E Division, Fortland, OR 57202

Legation [ Address

 Methods of Gompliance E—
— Engineering and work practice controls R

Mpterisls Invotved | Fover cament siding

— Written exposure control plan e

Work Practices. | Sty clear of cutting areas

Respiratory
Protection |

‘Cakier PPE Eye protetion

Housckeeping

Cleanug with HEPA vasuums after every CuTing sesson

Canircis

Restricted Work Areas

Right People. Right Perspective. Right Now. | 20
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Exposure Controls

Engineering Controls

Work practices

PPE (including
respirators)

https://www.abldistribution.com.au/news.aspx?showArticle=82
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Housekeeping

(SRS < R,
S VA e S f &

https://atrix.com/product/hazardous-particulate-d4-6-hepa-vacuum/
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Right People. Right Perspective. Right Now. | 22




MEDICAL SURVEILLANGE

o Offered:

— Initial Examination - Within 30 days of employment
— FEvery 3 years

 Medical and Work History

- Physical Exam

« Chest X-Ray

 Pulmonary Function Test

- Testing for latent tuberculosis infection

Copyright © Forensic Analytical Consulting Services, Inc.
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Hazard Communication Training

- Health hazards
- Work tasks & controls
- Standard requirements
- Gompetent Person
- Medical surveillance

Copyright © Forensic Analytical Consulting Services, Inc.
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Annual Audit

Copyright © Forensic Analytical Consulting Services, Inc.
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Exposure Gontrol Methods

- Specified Exposure Gontrol - Alternative Exposure
Method — Table 1 Control Method

0SHA Respirable Crystalline Silica Standard for Construction

Equipment / Table 1 Engineering and Work Practice Control Methods ‘Rasigned protection Factor (APF)

qqqqq ey W
i e —————
masier * e
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Table 1: Specified Exposure Control Methods
When Working with Materials Containing
Crystalline Silica

*Air monitoring not
required if you follow the
table exactly

power saws with integrated ‘RBQUiI’ES employee t0 he

(any blade water delivery

diameter) system that = -
continuously feeds enm"ed ||1 mEdlcaI

water to the blade.

Operate and surveillance program &

maintain tool in
accordance with

e Fochiie s respiratory protection

instructions to

minimize dust

emissions. p rﬂgram
= When used

outdoors. None APF 10
= When used

indoors or in an
enclosed area. APF 10 APF 10

Excerpt fromTable 1

Copyright © Forensic Analytical Consulting Services, Inc.
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Alternative Exposure Control Method

= For tasks not listed in Table
1, or where the employer
cannot fully and properly
implement controls

=  For employees who may
reasonably be expected to
be exposed to respirable
crystalline silica at or ahove
the action level.

Copyright © Forensic Analytical Consulting Services, Inc.
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Exposure assessment

 Performance Option
— Combination of air monitoring data and objective data

« Scheduled Monitoring Option

— Initial air monitoring (representative)
« |f > PEL; repeat every 3 months
« |f> AL repeat every 6 months
o [f <AL discontinue
— Re-assessment air monitoring
« Whenever there are changes

Copyright © Forensic Analytical Consulting Services, Inc.
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Requirement

Air
Monitoring

Regulated
Areas

Control
Exposure to
Silica and
Train
Employees

Medical
Surveillance

What is it?

Measure the amount of silica in
the air.
Permissible exposure Llimit

(PEL) - 50 micrograms per cubic

meter (ug/m?)
Action level (AL) - 25 ug/m?

Regulate areas where
employees’ exposures to silica
are expected to be over PEL
(50 pgs/m?)

Engineering Controls
Work practice cantrols
Employee training
Respiratory protection

Housekeeping

Medical examinations and testing
for employees

Copyright © Forensic Analytical Consulting Services, Inc.

How to do it?

Hire a private consultant, or work with your insurer
or Cal/OSHA consultation services

Regulated areas have:
* Signs at entrances
* Limited access
* Respirators provided and required

At or above the AL:
* Implement written exposure control plan
* Provide hazard communication and training
* No dry sweeping or compressed air to clean
Above the PEL, all of the above, plus:
* Implement engineering and work practice
controls
* [mplement respiratory protection program and
provide fit-tested respirators

Work with a medical provider to offer workers
medical examinations and testing when exposed to
silica at or above AL, including:

e Chest x-ray

* Lung function test

* Tuberculosis test

Right People. Right Perspective. Right Now. |
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How often?

After Initial monitoring:
* Repeat every 3 months if
> PEL (50 pg/m?)

e Repeat every 6 months if
between the AL and PEL
(25-50 pg/m?)

At all times

Evaluate effectiveness of
exposure control plan at least
annually

Reassess when changes in
exposure occur

When starting work, then, at
least every three years after

30
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Assessment Data

« Task:

— Concrete grinding

Controls: dust collection system; HEPA
AFD with flex duct; Hudson sprayer

— Mixing Concrete

«  (Controls: mixing slowly; HEPA AFD
with flex duct

— Saw Cutting
— Controls: water system; HEPA AFD with
flex duct; Hudson sprayer
« Respiratory Protection: half face
with P100

Copyright © Forensic Analytical Consulting Services, Inc.
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Assessment Data

« Task:

— Overhead and vertical drilling
«  (Controls: dust collection system
— Concrete chipping

«  (Controls: dust collection
system; HEPA AFD with flex
duct; Hudson sprayer

Copyright © Forensic Analytical Consulting Services, Inc.
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Assessment Data

Sample Respirable Respirable Respirable Respirable Total Respirable
Work Task Duration Dust Quartz Cristobalite Tridymite Crystalline Silica
(min.) (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/m3)

Sample

°

Grinding 160 NV3 0.04 <0.050 <0.050 0.04

S Chioping 160 0.26 <0.025 <0.051 <0.051 <0.025
Drilling 160 0.69 0.049 <0.050 <0.050 0.049
Overhead

RO7 \?Jg::”g Into 160 0.12 <0.025 <0.050 <0.050 <0.025

“ 160 6 0.35 <0.050 <0.050 0.35
Saw Cutting

“ 160 12 1.2 <0.048 <0.048 1.2

“ 160 0.52 <0.025 <0.051 <0.051 <0.025
Mixing

“ 0.28 <0.025 <0.049 <0.049 <0.025

Copyright © Forensic Analytical Consulting Services, Inc.
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Without Controls

Dust Sample - . Respirable
Activity Duration Res3p|rable3 Respirable 3 Cristobalite
Controls minutes Dust’ (mg/m°) [ Quartz (mg/m?) ma/m?

Grinding

Concrete? B 1 23 021 0-029
Saw Cutting? Hand Spray 113 1.3 0.17 0.168
Dgllmg 1Concrete None 114 1.8 0.29 0.286
— Down

_Dl;ljll;\g Concrete None 60 25 0.3 0.320
Chipping None 148 0.72 0.084 0.084

Concrete?
Cal/OSHA PELs (8-hour TWA) 53 0.05 0.05

Cal/OSHA Action Level (8-hour TWA) 0.025 0.025

Copyright © Forensic Analytical Consulting Services, Inc.
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Copyright © Forensic

Assessment Data

Task: Concrete
texturization - grinding
and chipping
Equipment: electric
grinder and chipping
hammer with shroud
Controls: HEPA filtered
vacuum; Hudson
sprayer; N95

Two employees
assessed

Analytical Consulting Services, Inc.
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Assessment Data

Total
Sample Sample Respirable | Respirable Respirable Respirable Respirable
Duration Volume Dust Quartz Cristobalite Tridymite Crystalline
(min.) (L) (ng/m?3) (ng/m?3) (ng/m?3) (ng/m?3) Silica
(Hg/m?)

Employee/
Work Task

Grinding & Chipping 176 440 <11 <11 <11 <45 <11

e
°

Calculated 8-hr TWA! - - <11 <11 <11 <45 <11

Grinding & Chipping 154 385 <13 <21 <13 <52 <13

Calculated 8-hr TWA! - - <13 <21 <13 <62 <13

Field Blank

Cal/OSHA PEL (8-hour TWA)
Cal/OSHA Action Level (8-hour TWA)

Note:

1 Calculated TWA assuming same exposure to respirable crystalline silica during the remaining 8 hour work shift.

2 PELs for Particulate Not Otherwise Regulated. Where dust contains crystalline silica, the PELs for crystalline silica apply.
3 TLVs for Particulates Not Otherwise Specified. Where dust contains crystalline silica, the TLVs for crystalline silica apply.
NA = no current exposure limits/quidelines available; AL = Action Level

Copyright © Forensic Analytical Consulting Services, Inc.
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Thank You!

Right

Perspective.
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