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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 silica 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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Crystalline Silica - Where is it?

Sand

Soil and rock
Gravel
Sandstone
Slate

Granite

Clay
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Silica — What Industries

- Engineered stone
fabrication

« Goncrete mixing and
cutting

- Sandblasting
- Brick and stone cutting
 Foundry work
« Gonstruction

Mining (including metal,
stone, aggregate and coal
mining)

Fracking (hydraulic
fracturing for natural gas
extraction)

Pottery manufacturing
Many others
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MMWR | Silicosis in Stone Fabrication Workers

Workers are at risk How to protect workers

* Incurable lung 18 cases o ates
disease 2
« Occurs after e "L

% breathing e = 8
B  silicadust | I‘-; g
I_l . L.-' ’

H enginee:

Casen identified in CA, CO, WA, and TX through surveldlance and case reparts
as published in Ploss, Heinzedfing, of al AAMWR 300, bty COCVAT
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* Control and
monitor @
exposures ;

« Comply with
standards

 * Conduct
W medical

. -(- screening

WWW.CDC.GOV
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Silica — Stone Fabrication

e (Quartz is in engineered stone

- Typical exposure to silica occurs during any mechanical

work on silica containing material (dust creation)
e e.g., grinding, sawing, cutting,
chipping, drilling, polishing,
crushing, etc.
* handling of waste debris
(cleaning & disposal)
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= Sectons fLos Angeles Times

CALIFORNIA

California workers who cut countertops are dying of an
incurable discase

Lechardo Segura Meza, 27, of Pacoima suffers from silicosis, an incurable lung disease that has been afflicting workers who cut and
polish engineered stone high in crystalline silica. (Mel Melcon # Los Angeles Times)

BY EMILY ALPERT REYES, CINDY CARCAMOD

SEPT 24, 2023 3 AM PT
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€PM2s
Combustion particles, organic
HUMAN HAIR compounds, metals, etc.

(miciggig !é%g]neter <2.5Um (microns)in diameter

© PM1g
Dust, pollen, mold, efc.
<10 UM (microns)in diameter

90 WM (microns) in diameter
FINE BEACH SAND

https://www.euroenvironmental.co.uk/news/item/dust
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Silicosis
« Interstitial lung disease caused by
breathing of crystalline silica dust
« (Gan develop without symptoms
 Symptoms:

— Bronchitis-like symptoms (persistent
cough, shortness of breath and
difficulty breathing)

— Weakness, fatigue, fever, night
sweats, leg swelling and bluish
discoloration of the lips

— “scar tissue”
 Recognized as nodules on x-rays

* No cure for silicosis; treatment is
available

- Debilitating, often fatal disease

https://www.euroenvironmental.co.uk/news/item/dust
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PUBLIC HEALTH WATCH

Jury Awards $52.4M in Case Against
Artificial-Stone Countertop Makers

by Jim Morris
August 8, 2024

In the first case of 1ts type to go to trial in the United
States, a Los Angeles County jury handed down a
$52 4 million verdict Wednesday against three
artificial-stone countertop manufacturers sued by a
fabrication worker who developed the lung disease
silicosis.

Gustavo Reyes Gonzalez, 34, sued 34
manufacturers, clamming their products are
inherently dangerous because they contain high
amounts of silica. a mineral that. when pulverized.
can enter the lungs and cause wreversible scarring.
Twenty-nine of the manufacturers settled with
Reves. and two were granted summary judgment.
The other three cases went to trial Reyes is among

dozens of workers in Southern California who
dCVClOpEd silicosis after cuttmg and gﬂ_ﬂdlng Gustave Reyes Gonzalez has a severe case of silicosis from
countertops with litile or no respimtory prota:tion_ cutting countertops. He says he used water to suppress the dust
and wore high-guality masks, but the fine silica powder still
entered his lungs. Credit: Leslie Berestein Rojas

Public Health Watch and partners LAsst and

Univision were the first media outlets to report the existence of the silicosis cluster in December 2022, A
vear later. the state of Califormia 1ssued an emergency rule requiring employers of fabrication workers to

suppress toxic silica dust with water and take other protective measures.
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Right People. Right Perspective. Right Now. | 13




@ FACS.com

Standards and Regulations

Ertmens s bt e et s < 0

AIRBORNE CONSTRUCTION oENERAL INDUSTRY &
CONTAMINANT LIST MARITIME
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Standard Objectives

The standard requires
employers to limit
worker exposures to

respirable crystalline
silica and to take

other steps to protect
workers.

https://www.dir.ca.gov/dosh/dosh_publications/emergency-silica-reg-employer-
info.pdf
Copyright © Forensic Analytical Consulting Services, Inc.

OSHA FactSheel s
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EONTML.

Ereathe Cavier

OSHA's Respirable Crystalline Silica
Standard for General Industry and Maritime

Worlkers who are exposed to respirable crystalline silica dust are at increased risk

of developing serious silica-related di

OSHA's lard requires employers

to take steps to protect workers from exposure to respirable crystalline silica.

What Is Respirable Crystalline Silica?
Crystalline silica is a commaon mineral that is
found in materials such as stone, artificial stone,
and sand. When workers cut, grind, or drill
materials that contain crystalline silica, or use
industrial sand, they can be exposed to very small
silica dust particles. These tiny particles (known

as “respirable” particles) can travel daep into
workers’ lungs and cause silicosis, an incurable
and sometimes deadly lung disease. Respirable
erystalline silica also causes lung cancer, other
potentially debilitating respiratory diseases such as
chronic obstructive pulmenary disease, and kidney
disease. In most cases, these diseases occur after
years of exposure to respirable crystalline silica.

How Are Workers in General Industry
and Maritime Exposed to Respirable
Crystalline Silica?

Workers can be exposed to respirable crystalline
silica during the:

Manufacture of glass, pottery, ceramic, brick,
concrete, asphalt roofing, jewelry, artificial stone,
dental, porcelain, or structural clay products;
Use of industrial sand in operations such as
foundry work and hydraulic fracturing; and

Use of sand for abrasive blasting (e.g., maritime
operations).

What Dees the Standard Require?
The standard for general industry and maritime
{29 CFR 1210.1053) requires employers to:

Determine the amount of silica that workers
are exposed to if it is, or may reasonably be
expected to be, at or above the action level of
25 pg/mé {micrograms of silica per cubic meter
of air), averaged over an 8-hour day;

Protect workers from respirable crystalline silica
exposures above the permissible exposure limit
{PEL) of 50 pg/m?, averaged over an 8-hour day;

Right People. Right Perspective. Right Now. |

.

Limit access to areas where workers could be
exposed above the PEL;

Use dust controls and safer work methods

to protect workers from silica exposures above
the PEL;

Provide respirators to workers when dust
controls and safer work methods cannot limit
exposures to the PEL;

Establish and implement a written exposure
control plan that identifies tasks that involve
exposure and methods used to protect workers;
Restrict housekeeping practices that expose
workers to silica, such as use of compressed

air without a ventilation system to capture the
dust and dry sweeping, where effective, safe
alternatives are available;

Offer medical exams—including chest X-rays
and lung function tests—every three years to
workers exposed at or above the action level for
30 or more days per year;

Train workers on the health effects of silica
exposure, workplace tasks that can expose them
1o silica, and ways to limit exposure; and

Keep records of workers” silica exposure and
medical exams.

.

.

.

A worker uses o stone grinder that applies
surface 1o reduce silica dust lovels in the air

15
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Occupational Exposures to Respirable Grystalline Silica

[% General Industry

iﬁi Permissible Exposure Limit (PEL) =
50 pg/m3 (8-hr TWA)

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

<>
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Emergency Temporary Standard (ETS

«u‘“‘mm
-
O

i \(oa\ﬂes\im

1he &
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o an“ged weght 9 pannst
expe

Copyright © Forensic Ang! ..y Services, Inc.

Right People. Right Perspective. Right Now. | 17



E FACS @ FACS.com

CCR s 5204(9). Occupational Exposures to Respirable Grystalline Silica

- “High-Exposure Trigger Task” means machining, crushing, cutting,
drilling, abrading, abrasive blasting, grinding, chiseling, carving,
gouging, polishing, buffing, fracturing, intentional breaking, or
intentional chipping of artificial stone that contains more than 0.1 %
by weight crystalline silica, or natural stone that contains more than
10 % percent by weight crystalline silica. High-exposure trigger tasks
also includes clean up, disturbing, or handling of wastes, dusts,
residues, debris, or other materials created during the above listed
tasks

Right People. Right Perspective. Right Now. | 18
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CCR s 5204 Occupational Exposures to Respirable Crystalline Silica

- Exceptions:

— (Geologic field research is not
considered a high-exposure trigger

task. :
— Outdoor work at quarries or open pit ==
mines iS nOt ConSidered a high_ https://w?w.%alogyinﬁc;m.&m4/1 1_/gleo.l(-.)atil-field-e’q-uiE)ment-e‘md-sfety.h

2

exposure trigger task.

— Fabrication or finishing of natural
stone tombstones, monuments,
memorials, burial vaults, sculptures, or
related items is not considered a high-
exposure trigger task.

https://M.europages.co.uk/companies/funerary

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
e |f <AL discontinue
— Re-assessment air monitoring
« Whenever there are changes

Copyright © Forensic Analytical Consulting Services, Inc.
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Exposure assessment

High-Exposure Trigger Tasks

« Regardless of exposures or expected exposures, all high-exposure trigger
tasks shall be assessed by scheduled monitoring.

o At least every 12 months or more frequently as required.

- Where most recent exposure monitoring indicates exposures below the
AL, monitoring shall not be discontinued for high-exposure trigger tasks,
which shall be monitored at least every 12 months or more frequently as
required.

Right People. Right Perspective. Right Now. | 21
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Controls

- Regulated Areas le

- Sign age in Engl iSh RESPIRABLE CRYSTALLINE SILICA

CAUSES PERMANENT LUNG DAMAGE THAT MAY LEAD TO DEATH

. MAY CAUSE CANCER
& S a n ISh WEAR RESPIRATORY PROTECTION IN THIS AREA
AUTHORIZED PERSONNEL ONLY

PELIGRO
SILICE CRISTALINA RESPIRABLE
PROVOCA DANO PERMANENTE A LOS PULMONES QUE PODRIA CAUSAR LA MUERTE
PUEDE PROVOCAR CANCER
USAR PROTECCION RESPIRATORIA EN ESTA AREA
SOLO PERSONAL AUTORIZADO

All high-exposure trigger tasks shall be conducted
within a regulated work areas regardless of employee

exposures, exposure assessments, or other objective
data.

Copyright © Forensic Analytical Consulting Services, Inc.
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Controls

- Engineering and work practice controls

Engineering Controls

Work practices

PPE (including
respirators)

Wet methods for all high-exposure trigger tasks

https://www.dir.ca.gov/dosh/dosh_publications/emerge
ncy-silica-reg-employer-info.pdf

Copyright © Forensic Analytical Consulting Services, Inc.
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Housekeeping

'| Wastes, dusts, residues, debris, or other
materials that are generated from high-
exposure trigger tasks or that otherwise
contain or are contaminated with respirable

INC crystalline silica shall be promptly and

|, 11, L1 \'}| properly cleaned up and placed into leak-
o], |21 tight containers, bags, or equivalent. At a

minimum, all such wastes, dusts, residues,

debris, or other materials shall be cleaned
up at the end of each shift or more
frequently as needed to ensure there is no
visible dust build-up in the workplace

Employees engaged in housekeeping tasks
shall use respirator protection

https://atrix.com/product/hazardous-particulate-d4-6-hepa-vacuum/

Copyright © Forensic Analytical Consulting Services, Inc.
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Housekeeping

* Prohibited Practices regardless of exposure levels
— Use of compressed air
— Dry sweeping or shoveling of materials
— Employee rotation to reduce employee exposure
— Walking/moving equipment through dry dust debris

[ SAFETY |
FIRST

COMPRESSED

AIR
DO NOT USE
(FOR CLEANING

Copyright © Forensic Analytical Consulting Services, Inc.
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Written Exposure Make it # Employers

Control Plan ,
available must:
Tasks with Exposure:
Controls (Engineering/\Work
Practice) :
Respiratory Protection: Prepare and
Review it

Housekeeping:

|mplement

annually b

Copyright © Forensic Analytical Consulting Services, Inc.
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Written Exposure Control Plan
High-Exposure Trigger Tasks

e Air monitoring records

« PPE donning and doffing
procedures

« Reporting documentation
« Training records

Copyright © Forensic Analytical Consulting Services, Inc.
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Respiratory Protection

 Non-high-exposure trigger tasks = Air Data > PEL

— APF Dependent on exposure

« High-exposure trigger tasks = Always
— Afull face, tight-fitting powered-air purifying respirator (PAPR) or;

— Respirator with equal or greater protection equipped with a HEPA
N100, R100, or P100 filter

— Exception:
« Loose-fitting PAPR (APF of 25);
« Full face air-purifying respirator (APF 50);
« Half face PAPR (APF of 50) or;

« other respirator with equal or greater protection if
exposures are continuously maintained below the AL (air sample
data)

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

« (Offered:

— Initial Examination - Within 30 days of employment
— Every 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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Recordkeeping and Reporting

AIR MONITORING DATA OBJECTIVE DATA MEDICAL
SURVEILLANGE

Reporting of Silicosis: Within 24 hours of receiving information
regarding confined silicosis case or lung cancer related to RSC
exposure. Report to OSHA and CDPH.

Copyright © Forensic Analytical Consulting Services, Inc.
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Case Study - Artificial Stone Fabrication

* Purpose:
— FEvaluate silica exposures of employees

— FEvaluate effectiveness of engineering
controls

« Work Tasks:

— Cutting, grinding, and polishing of
marble and granite benchtops

— Dry and wet methods
 (Controls:

— LEV
— Respiratory

Copyright © Forensic Analytical Consulting Services, Inc.
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Exposure Assessment Results

Table 1 — Sample Results Table, February 26, 2021

Resbirable Crvstalline Silica

————— g e —— ———— o —

Sample Result TWA
Employee / Sample duration Respirable Respirable Respirable
ID (min) Quartz Cristobalite Tridymite
(mg/m?® (mg/m? (mg/m?
] 501 0.11 <0.004 <0.016 0.11
I 488 0.11 <0.0041 <0.016 0.11
e 456 0.012 <0.0044 <0.018 0.012
Cal/OSHA Permissible Exposure
Limit (PEL) — 8-hour TWA 0.05 0.05 0.05 0.05
Cal/OSHA Action Level 0.025 0.025 0.025 0.025

Notes:
mg/m? (milligrams per cubic meter); PEL — permissible exposure limit; TWA — time-weighted average

The symbol “<* means “less than” and the value following indicates the laboratory reporting limit for the analytical method and

sample volume.
RCS = Respirable Crystalline Silica; includes all three forms added together (quartz. cristobalite, & tridvmite)

Copyright © Forensic Analytical Consulting Services, Inc. Right People. Right Perspective. Right Now. | 34
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Conclusions and Recommendations

1. Full shift sampling results were above the regulatory Cal/lOSHA PEL
and Action Level for the two employees monitored working on dry
side operations.

2. Use of respiratory protection is required during dry side tasks
monitored with APF of 50 or greater.

3. Comply with silica standard requirements.

Develop written exposure control plans

Establishment and demarcation of regulated areas

Repeated exposure monitoring every quarter.

Install or implement feasible engineering and work practice controls
Improvement of housekeeping measures

Medical surveillance

Recordkeeping

NOoO RO~

Copyright © Forensic Analytical Consulting Services, Inc.
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Updated Conclusions and Recommendations -

 Exceeded
« Use of res

wet side o

In accordance with ETS

PEL; therefore, repeat monitoring every 3 months
niratory protection is required for all employees performing

nigh-exposure trigger tasks regardless of exposure levels (e.g. dry &

nerations).

— Full face tight-fitting PAPR (APF of 1000), or a respirator providing equal or

greater

protection equipped with a HEPA, N100, R100, or P100 filter.

Conduct subsequent surveys at least once every 6 months. If

monitoring results remain less than AL, can use:
— loose-fitting PAPR (APF of 25), or
— full facepiece APR (APF of 50), or
— (Other with equal or greater protection

Additional

Copyright © Forensic Analytical Consulting Servic

Use of dry methods prohibited

information requirements in the written exposure plan

es, Inc.
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Case Study — Natural Stone Tombstones

* Purpose:
— Survey performed in March 2024

— FEvaluate silica exposure of employees to
meet requirements of the ETS

— Assess effectiveness of engineering
controls

« Work Tasks:

— Inscription, cutting, grinding, polishing,
sandblasting of natural stone monument
slabs

— Considered a “high-exposure trigger tasks”

Copyright © Forensic Analytical Consulting Services, Inc. . . . .
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Exposure Assessment Results

Table 1 — Sample Results Table, March 19, 2024
Respirable Crystalline Silica

Calculated 8-hr TWA!
Sample

Employee / Sample ID duration  Respirable  Respirable Respirable RCS
(min) Quartz Cristobalite Tridymite (mg/m?)

(mg/m?3) (mg/m?) (mg/m?3)

Sandblaster Operator (1) 518 0.016 <0.0048 <0.019 0.016

Jet Saw Operator (2) 506 <0.0049 <0.0049 <0.020 <0.0049

Cal/OSHA Permissible Exposure Limit

(PEL) — 8-hour TWA 0.05 0.05 0.05 0.05

Cal/OSHA Action Level 0.025 0.025 0.025 0.025

Notes: mg/m?® (milligrams per cubic meter); PEL — permissible exposure limit; TWA — time-weighted average

The symbol “<” means “less than” and the value following indicates the laboratory reporting limit for the analytical method and sample
volume.

RCS = Respirable Crystalline Silica; includes all three forms added together (quartz, cristobalite, & tridymite)

Copyright © Forensic Analytical Consulting Services, Inc.
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Conclusions and Recommendations

« All work tasks assessed at the facility were considered “high-
exposure trigger task™ as defined by the Cal/OSHA ETS.

« All requirements of the ETS are applicable to all employees
performing similar work tasks assessed, regaraless of exposure data

o Annual scheduled monitoring regardless of the exposure levels.

« Use of full face tight-fitting PAPR (APF of 1000), or a respirator
nroviding equal or greater protection equipped with a HEPA, N100,
R100, or P100 filter.

« |mplementation of control methods to effectively suppress dust -
wet methods only per the ETS

Right People. Right Perspective. Right Now. | 40
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Case Study — Natural & Artificial Stone Fabrication

* Purpose: « Work Tasks:
— Survey performed in July 2024 — Cutting, grinding, and polishing
— Fvaluate silica exposure of of natural and engineered stone
employees to meet requirements of slabs
the ETS — Considered “high-exposure
— Assess effectiveness of engineering trigger tasks’
controls — Use of compressed air to clean

— Assess PPE

Copyright © Forensic Analytical Consulting Services, Inc.
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Exposure Assessment Results

. . . Calculated
Sample Work Task / Sam;_)le Sample Respirable Rt-asplrab.le Re'_splra_ble TWA'
Duration Volume Quartz Cristobalite Tridymite o
ID Employee (min.) L) (mg/m?) (mg/m?) (mg/m?) Total Silica
: (mg/m?3)
P01 Shocig Cosaions 111231 <0.023 <0.018
po2 ggdlricationOperator— | 423 | 408521 | 0.0085 <0.0046 <0.018 0.0078
po3 | SawCutting Operator | 433 | 49782 | <0.019 <0.0046 <0.019 <0.019
pos4 [Polishing Operator— L 17 | 408461 |  0.066 <0.0046 <0.018 0.059
P05 M 338 | 83824L | 0.051 <0.0072 < 0.0024 0.036
P06 Blank - - - - - -
Cal/OSHA PEL (8-hour TWA) 0.050 0.050 0.050 0.050
Cal/OSHA Action Limit (8-hour TWA) 0.025 0.025 0.025 0.025
"Calculated TWA assuming zero exposure to respirable crystalline silica during the remaining 8 hour work shift.
Cal/OSHA = California Division of Occupational Safety and Health; PEL = Permissible Exposure Limit
NA = no current exposure limits/guidelines available; AL = Action Level
BOLD = values greater than regulatory (Cal/OSHA) PEL or AL

Copyright © Forensic Analytical Consulting Services, Inc.
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Conclusions and Recommendations

« Respiratory protection worn by employees was inadequate based on
the Cal/OSHA ETS requirements.

« All work tasks assessed at the facility were considered “high-
exposure trigger task™ as defined by the Cal/OSHA ETS.

« All requirements of the ETS are applicable to all employees
nerforming similar work tasks assessed.

- Repeat monitoring within 3 months for exposures that exceeded the
PEL.

« Annual scheduled monitoring for employees below the AL.

Right People. Right Perspective. Right Now. | 44



Conclusions and Recommendations

« Use of full face tight-fitting PAPR (APF of 1000), or a respirator

nroviding equal or greater

« Use of full loose-fitting PA
respirator, a half-face PAP
oreater protection for emp

« [mplementation of contro

protection equipped with a HEPA, N100,

R100, or P100 filter for employees who exceeded the AL.

PR, a full facepiece air-purifying
R, or another respirator providing equal or
oyees who were below the AL.

methods to effectively suppress dust -

wet methods only per the ETS.

« Use of air compressor, dry

sweeping & brushing is prohibited.

« |mplement controls using wet-methods only.

Right People. Right Perspective. Right Now. | 45
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In Conclusion

Copyright © Forensic Analytical Consulting Services, Inc.
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