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Silica: It’s More Than Dust
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Before the Silica Rule...

» U.S. field research on silicosis (mining, granite, and cement industries)
* WV, Hawks Nest tunnel disaster
~N
e Stop Silicosis document
J
\
e OSHA issued the first silica standard
J

e CDC proposing a new PEL
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Before the Silica Rule...

e 29 CFR 1910.1000 Table Z-3 e 29 CFR 1926.1153 (Construction)

— OSHA PEL (for quartz) — OSHA PEL
10 mg/m?3 250 mppcf
%Si0, + 2 %Si0; + 5
— OSHA PEL (cristobalite) « ACGIH-TLV®
* "2 the value calculated from the — 0.025 mg/m3
mass formula for quartz
* NIOSH-REL
— 0.05 mg/m3

) G
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Before the Silica Rule...

« Air Sampling
—Analytical Method

* OSHA ID-142
* NIOSH 7500

— Air Sampling
1.7 LPM

) G

Calibration Jar
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Priority Rulemaking

Special Emphasis Program
Human carcinogen (IARC)
Listed on OSHA Regulatory
Agenda

Holds Stakeholder Meetings

1994-1999

First Draft

« Silica standard draft to Small
Business Regulatory
Fairness Enforcement Act
panel for review
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Final Rulemaking N

+ OSHA NEP (Silica)
* Proposed rule on

Crystalline Silica Dust

* Public Hearings
* Final Silica Rule
(Construction, General

Industry and Maritime
Standards)

September 23, 2017- OSHA
Enforcement

Challenges

+ Challenged by the
construction industry,
employers, and several
industry sectors and unions

+ Lawsuits and Appeals

Silica Final Rule...A Long Process

Implementation

Enforcement for General «
Industry and Maritime

standards

Table 1 request for

information and comments
Implementation in the oil

and gas industry

iy
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e New Silica Rule’s Pros and Cons

Provides more
protection to
employees.

“Too restrictive”.
Causes a burden
on the
construction
industry.
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The New Standard

' PEL respirable crystalline silica 50 pg/m3, 8-hr, TWA

l AL respirable crystalline silica 25 pg/m3, 8-hr, TWA

l Exposure assessment

l Methods for controlling exposures

l Respiratory Protection

[ Medical Surveillance

Hazard Communication

' Recordkeeping
)
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The New Standard

« 29 CFR 1910.1053

— Respirable Crystalline Silica, written for General and Maritime
Industries

« 29 CFR 1926.1153

— Respirable Crystalline Silica, written for the Construction
Industry
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The Table 1...

(29 CFR 1926.1153)

Equipment Task Engineering & Work Required Respiratory Protection & Minimum
Practice Control Assigned Protection Factor (APF)
Methods

< 4 hrs/shift > 4 hrs/shift
Stationary Masonry Saws Equipped with an None None
integrated water system.
Handheld Power Saws Equipped with an
integrated water system.
Handheld Power Saws Equipped with an
(Any Blade Diameter) integrated water system.
When used outdoors None APF 10
When used indoors or in APF 10 APF 10
an enclosed area
Tasks performed None None

outdoors only:
*  Saw equipped with dust
collection
e  Collector must provide
adequate air flow and a
filter with 99% or greater

efficiency
B https://www.osha.gov/sites/default/files/2018-12/fy16 sh-29650-sh6 ExposureTable.pdf
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Table 1 for General Industry and Maritime?

« OSHA paragraph (a)(3) for general industry and maritime
standards.

* General industry activities may be indistinguishable from
the construction tasks listed.

« Tasks may be performed in varied environments and
conditions.
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Appendix A

* Analytical methods used: et i

Si0, MW:B0.08 CAS: 14808-60-7 (quarz) RTECS: VW7330000 (quartz)
14464-46-1 (cristobalite) V7325000 {cristobalite)
15468-32-3 (tridymite) V7335000 {tridymite)
METHOD: 7500, lssue 4 EVALUATION: FULL sue 10 18 August 1990
Iasue 4 15 March 2003
OBHA: quartz (respirable) 10 molnl{550,+2); PROPERTIES: salic 205 glcn’ @0 °C: cyaalne
cnsth!l mmrrjymn! (respirable) ¥ the aboue transioemations: quartz io iridymite

NIOSH: 0.05 mg/ ) BE7 "C; tridymite to crisiobalite
ACGIH: quxrﬂ trasp.mue]m mgim* @ 1470 °C: a-quanz o S-quarte
— y ritotulits {resitabie) 0.05 mojr |73 C
\ndymi! {resirable) .05 mg'm’

SYNONYMS: free crystaline silica; siican diazide

— NIOSH 7601 by VIS T -

(1o ey nylan cyclare, Higgine-

Dewsll (HO] cyclone, or alaminum | AMALYTE: Crystaline Si0,
:y:\nn! + B-um FAC membrane)
*see sampling sediicn ASH: Musfle furnace or REF plasma esher
or dissalve in {etrahycrofiran
FLOW RATE: Mylon cycions: 1.7 Limin;
R HD cyclone: 22 Limin; REDEPOSIT: 0 0.45um Ag membrane fiker
aluminum cyclone: 2.5 Limin
XRD: Cu barget Moray bube, graphite
VOLMIN: 400 L monochomatce
WA 1000 OWHHIE for intensity; 17 =it

02710 sec

— NIOSH 7603 (coal mine dust by IR) . o

1675a cistobaiite, USGS 210750043
BLANKS: 210 10 per set face step 13.9) irelymile suspensiors in 2-praganal.

BULK SAMPLE: High-valume or setlied dust; to RANGE: 0.02 10 2 mg SI0, per sample [2]
ideniy inferferences

Lab Accreditations: SRS =

25 1 2600 gt [1]
1800-L sample)

BIAS: Nane knawn

OVERALL PRECISION {£,,):  0.09 (50 1o 200 pg) [1]
f— ACCURACY: 2 18%

APPLICABILITY: The working range is 0026 10 2.5 mhn” far e 800-L s sample.

INTERFERENCES: Micas, potash, feklspars, gircon, graphite. and aliminosiicates. See APPENDIX
— This is simiar to the method in the Criteria Document [3]and P&CAM 259 [4] which has been colaboratively
msted [1] This method is ;mm ex[!ﬂ fior sample collecton, ko 5315 [5.6]. Metrod PACAM 108 [7 B8], which incarporstes an
insernal standard, has been RO can detinguich the thrae silica pohymorphs and silica erferences can be sliminated
b,-pnnspmmmdh“nm \R(mdmﬂs 7602 and Fidyrmite
and silicates are not present in large amounts. Howsyer sensitivty is reduced if muliple polymorphs are present and

ey
peaks must be uted. Crystaline cica can skt be calermined Ly visble abpiion epactopholomatry (8.9, Mathed TED1), but
XRO and

Y

IR melhods and therefore are recammended for rsearch u!eunly[ll]]

NIOSH Manual of Anatytical Methacs (NMAM), Fourh Editian
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Active Sampling for Silica

* Normal Sampling Procedures
— Pump, cyclone, media, calibrator

 Differences for Silica
— Short tasks — concrete cutting, grinding, etc.
— High Flows — necessary for valid analysis
 Availability of proper sampling devices
— New Larger Cyclones for higher flow
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81, No. 58/Friday, March 25, 2016/Rules and Regulations

16439

change in the criteria for respirable dust
in the final rule would theoretically
increase the mass of respirable dust

' collected over that measured under the
previous criteria by an amount that
depends on the size distribution of
airborne particles in the workplace.
Soderholm (1991, Document ID 1661)
examined these differences based on 31
aerosol size distributions measured in

i various industrial workplaces (e.g.. coal

< mine, lead smelter, brass foundry,

bakery, shielded metal arc [SMA]

welding, spray painting, pistol rancre]

and determined the percentage increase

‘ For most workplace conditions, the

in the mass of respirable dust that
would be collected under the ISO/CEN
convention over that which would be
collected under the 1968 ACGIH
criteria. Soderholm concluded that, for
all but three of the 31 size distributions
that were evaluated, the increased
respirable dust mass that would be
collected using the ISO/CEN convention
for respirable dust instead of the 1968
ACGIH criteria would be less than 30
percent, with most size distributions (25
out ofthe 31 exammed or 80 percent}

cyclone samplers on the market, such as
the Dorr-Oliver, Higgins-Dewell (HD),
GK2.69, SIMPEDS, and SKC aluminum.
In the PEA, OSHA reviewed several
studies demonstrating that these
samplers collect respirable particles
with efficiencies that closely match the

1720, pp. IV-21—IV-24), In addition to
cvclone samplers, there are also
personal impactors available for use at
flow rates from 2 to 8 L/min that have
been shown to conform closely with the
ISO/CEN convention (Document [D
1834, Attachment 1). Cyclones and
impactors both separate particles by size
based on inertia. When an airstream
containing particles changes direction,
smaller particles remain suspended in
the airstream and larger ones impact a
surface and are removed from the
airstream. Cyclones employ a vortex to
separate particles centrifugally, while
impactors use a laminar airflow around
a flat surface such that particles in the
desired size range impact onto the
surface.

The current OSHA sampling method
for crystalline silica, ID-142, is the

el K AT T A g
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https://www.govinfo.gov/content/pkg/FR-2016-03-25/pdf/2016-04800.pdf

Method 7500 also allows for the use of
an aluminum cyclone at 2.5 L/min.
NIOSH is revising ils respirable dust
method to include any sampler
designed to meet the ISO/CEN criteria

+ I 2g~70 T ")18‘

The devices discussed above, when
used at the appropriate flow rates, are
capable of collecting a quantity of
respirable crystalline silica that exceeds
the quantitative detection limit for
quartz (the principle form of crystalline
silica) of 10 ug for OSHA’s XRD method
Document ID 0946). For several
scenarlios based on using varlous
devices and sampling times (8-hour, 4-
hour, and 1-hour samples), OSHA
calculated the amount of respirable
quartz that would be collected at quartz
concentrations equal to the existing
general industry PEL, the proposed (and
now final) rule’s PEL, and the proposed
(and now final) rule’s action level. As
seen in Table IV.3—A, computations
show that the 10-mm nylon Dorr-Oliver
operated at an optimized flow rate of 1.7
L/min, the aluminum cyclone operated
at 2.5 L/min, the HD cyclone operated
at 2 2 L/mm and the GK2.69 operated

T g

fan warg i
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Active Sampling for Silica
* Particle-Size-selective Samplers

— ISO/CEN Respirable Criteria 100 \ T ]
:\:. 75: S
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KGO [@Lucinette Alvarado] You may want to caption the page numbers in the OSHA Silica Rule on which our

samplers are listed. | know the PPI are listed on page 16439. | don't recall the page for our cyclones.
Karin Galligan, 2023-08-06T14:46:02.980

LAO O [@Karin Galligan] Thanks for the reference. The SKC aluminum cyclone is mentioned on the same page. | will add

a slide with the snapshot of the section
Lucinette Alvarado, 2023-08-07T17:08:10.233
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* Cyclones’ Collection Efficiency
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KGO [@Lucinette Alvarado] Cite source of data?
Karin Galligan, 2023-08-06T14:47:35.607
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Parallel Particulate Impactor (PPI®)

“’“N

~J
T
T

Respirable PPI, 2.0 L/min

Respirable PPI, 4.0 L/min

Respirable PPI, 8.0 L/min

Penetration, P, %
S

= = = |SO/CEN Respirable Criteria

) \\
1 > 10
N Aerodynamic Particle Diameter, d,, Mn
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KGO [@Lucinette Alvarado] | wonder if Saulius could output a higher resolution of this graph for you. This looks a

little fuzzy.
Karin Galligan, 2023-08-02T18:56:22.160

LAO O [@Karin Galligan] we found a better one!
Lucinette Alvarado, 2023-08-07T17:47:35.414

KGO 1 So much better! Great job!
Karin Galligan, 2023-08-07T17:51:01.264
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Cyclones vs PPI®

E ERespirable
e E ¢ clone1 SKC data

e Eyclone2 SKC data
e Eppy SKC data

=
o

Cyclones #1 and #2 oversample smaller than
4.0 um particles and under sample larger

Collection Efficiency
o
3

o
w

0.0

Particle size, d, um
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KGO [@Lucinette Alvarado] Can you cite the source for the data shown on this slide (it's only shown as "SKC data" in
the graph key?
Karin Galligan, 2023-08-06T14:30:55.286
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Cyclones vs PPI®

Bias Map
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KGO [@Lucinette Alvarado] Cite data source?
Karin Galligan, 2023-08-06T14:31:44.975
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The New Rules

Restrict Housekeeping
Practices

Medical Exams

Employee Training
Recordkeeping

« Exposure measurements
* Objective data

)
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« Medical Surveillance

) G

Physical Examination
Baseline Testing for TB
Pulmonary Function Testing
Chest X-ray

Recordkeeping

A

"’-

1l

E
‘
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Appendix B

| 3

\

A /
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Penalties
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Lessons Learned...
« New Action Level
* Table 1in 1926.1153(c)(1)

* Review of Analytical Methods

» Size-Selective Samplers
Added

* To Be Patient...
« Comply With The Regulations

) G
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The Future of Silica Safety

\

Exposure e Additional Airborne Samplers
Monitoring e Analytical Methods
Engineering e Wet Cutting

Controls e HEPA Filters LEV

e Regular Inspections

Administrative

Controls e Good Working Practices

e Personal Hygiene Practices

e

Personal e Respiratory Protection
Protective < e Disposable or washable work clothes

N Equipment e Shower and change into clean clothes
|

-
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KGO [@Lucinette Alvarado] Does exposure monitoring play any role in the future of silica safety?
Karin Galligan, 2023-08-06T14:34:17.228
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Thank you for your attention!

www.skcinc.com
www.skctech@skcinc.com




