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NEW SILICA RULE

OLD RULE WAS INADEQUATE.
* HAD A MOVING TARGET PEL.

e DIDN'T PROPERLY ADDRESS HUMAN EXPOSURE
EFFECTIVELY ENOUGH.

NEW RULE
CONSTRUCTION STANDARD 26CFR 1926.1153
(GENERAL INDUSTRY STANDARD 29 CFR 19210.1053
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NEW RULE TIMELINE

o SEPTEMBER 12, 2013 - OSHA PUBLISHED A NOTICE OF PROPOSED RULEMAKING FOR RESPIRABLE
CRYSTALLINE SILICA.

e« MARCH 24, 2016 -- OSHA ISSUED A NOTICE TO PROTECT WORKERS FROM EXPOSURE TO
RESPIRABLE CRYSTALLINE SILICA — FIRST ENFORCEMENT SET FOR JUNE 23, 2017 .

* APRIL 6, 2017 -- OSHA DELAYS ENFORCING CRYSTALLINE SILICA STANDARD IN
CONSTRUCTION FROM JUNE 23, 2017 TO SEPTEMBER 23, 2017.

« SEPTEMBER 23, 2017 -- OSHA ENFORCEMENT IN CONSTRUCTION BEGINS.
 JUNE 23, 2018 -- OSHA ENFORCEMENT IN GENERAL INDUSTRY AND MARITIME BEGINS.
 JUNE 23, 2021 -- HYDRAULIC FRACTURING INDUSTRY ENGINEERING CONTROLS.



FORMER SILICA STANDARDS

« OSHA 29 CFR 1910.1000 TABLE Z-3
 "“SLIDING OR VARIABLE" PEL-AIR SAMPLE GENERAL INDUSTRY AND MARITIME/CONSTRUCTION- SAME CALCULATION

= RESPIRABLE SILICA
10
[% QUARTZ + (% CRISTOBALITE X 2) + (% TRIDYMITE X 2) + 2]

= TOTAL SILICA
30

[% QUARTZ + (% CRISTOBALITE X 2) + (% TRIDYMITE % 2) + 2]

MULTIPLE TWA SAMPLES(A,B)

= TIME WEIGHTED AVERAGE OF THE SILICA %S

MANY CALCULATIONS CAN BE INVOLVED!

EMSL



NEW SILICA STANDARD

» DEFINED ACTION LEVEL AIR CONCENTRATION;

» 25 ug/m3 (0.025 mg/m3) TWA RESPIRABLE CRYSTALLINE SILICA —
ANY / ALL SPECIES

» DEFINED PERMISSIBLE EXPOSURE LIMIT AIR CONCENTRATION:

» 50 ug/m?3 (0.050 mg/m3) TWA RESPIRABLE CRYSTALLINE SILICA — ANY
/ ALL SPECIES

» ACTION LEVEL / PEL COMPARISON

> TWA AIR CONCENTRATION IS COMPARED DIRECTLY TO THE DEFINED
ACTION LEVEL AND PEL

EMSL
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WiaraiipZ A DO WE HAVE?

APPROXIMATELY 15,000 SAMPLES ANALYZED
SINCE JANUARY 1, 2017

MULTIPLE COMBINATIONS OF RESPIRABLE

CRYSTALLINE SILICA (RCS)

HOW MANY ALPHA QUARTZ ONLY?

HOW MANY ALL THREE PHASES?S

HOW MANY WITH RESPIRABLE DUSTS




12,554 2,458 13,325

Samples requesting all three analytes Samples requesting Alpha Quartz only Samples requesting inclusion of respirable dust
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Compliance MAP
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Sample volumes by Zip Code

Samples In-Compliance Samples exceeding PEL Samples exceeding AL
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Result (copy 2)

2,913 | 159 24%
Exceeds AL

S
2000

1,787 | 11.80%

1300 Exceeds PEL
1600 10,439 | 68.95%
In Compliance
§ Count of Samples with Results ">" RL
= Cristobalite ] 278
- Quartz 6,533
Tridymite i
AL of 25ug/m3
800 '
i
/ PEL of 50 ug/m3
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INCORRECT SAMPLING ¢




Pump tube attached to
grit pot instead of to
cassette

EMSL



INCORRECT SAMPLING<¢
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Sampling for Respirable Dust / Respirable Silica Using Aluminum Cyclone
WATCH THE VIDEO

https://www.youtube com/watch?v=74eDBgRjzeA

Take the Sum PVC 3-piece cassette and using the screwdriver provided, cut the clear plastic band
between the inlet section (embossed with the word INLET) at the first grove where the top ring
meets the middle ring. Use the cassette opening tool provided to remove the inlet section of the
cassette. DO NOT damage and/or remove the red pre-printed label. This information is needed to
perform the analysis. Remove the colored nibs (cassette plugs). Place the inlet section and the
cassette nibs in a safe location. They will need to be replaced once the sampling is completed.

Tumn the cassette upside down and insert the cyclone into the open face of the cassette.

DO NOT ALLOW THE CYCLONE TO GET INVERTED Make sure the cyclone stays in an upright
position during and after sampling.

Press the cyclone in until it seals AND NO FURTHER. Insert the cassette and cyclone assembly
into the holder. Make sure the index mark on the bottom of the cyclone is in the proper
position. insert the Luer taper fitting (black hose connector) into the outlet (outlet section has a
grid pattern) and turn the pump on.

To check the initial flow rate, take the rotameter with the calibration adapter and slide the
adapter over the cyclone and read the flow rate. It should be 2.5 L/min read at the center of the
ball.

if it needs to be adjusted, you adjust it by holding the pump set button down and
simultaneously pressing the up and down arrows. See the “Pump Manual instructions” included
in the kit.

5. If you are satisfied with the flow, remaove the calibration adapter and place the pump in the area
where you are sampling, either as an area sample or as a worker sample typically on the lapel of
the a warker (breathing zone).

D0 NOT ALLOW THE CYCLONE TO GET INVERTED Make sure the cyclone stays in an upright
position during and after sampling.

6. At the end of the sampling period, take the pump, check the flow rate again. Make sure you
write the flow rates on the chain of custedy when you check them.

Do we want client to adjust and/or just record “final” flow? Where do they record pre & post cal info?

7. Attach the adapter, check the flow rate and write it down. Take it off and turn the pump ofi. The
Libra is turned off by holding the power button down for 5 secs.

Take out the cassstte, again, not inverting the cyclone, remove the cassette and install the inlet
section (top portion] and colored nibs, complete your chain of custody, pack up your samples
and pump kit and ship them back to EMSL.

If you need further assistance, please call EMSL at 1-800-220-35675 and request the Industrial
Hygiene division.

Logner pump colibration chart- include in kit/on-line
Most current COC- include in kit/on-fine

Purposely bock off bottom of flowmeter-remove bottom port fitting (exhoust)




DAMAGED EQUIPMENT




SAMPLE COLLECTION

e WHO SHOULD COLLECT THIS DATA®

e EXPERIENCED INDUSTRIAL HYGIENISTS OR IHS WORKING UNDER
CIHS

 TRAINED OSHA COMPETENT PERSON

* INEXPERIENCED PERSONNEL PROPERLY COMMUNICATING WITH
THEIR LAB.

EMSL



WHAT DOES PROPER SAMPLING LOOK LIKEe

* AIR SAMPLING
* RESPIRABLE CRYSTALLINE SILICA (RCS)
* RESPIRABLE DUST

e BULK MATERIALS

EMSL



HOW TO COLLECT AN AIR SAMPLE

»WHAT DO WE NEED?
v PREWEIGHED™ 5um 37MM PV C CASSETTE
v CYCLONE(OR SIMILARLY EFFECTIVE DEVICE])
v CYCLONE CALIBRATOR-ADAPTER OR CALIBRATION-JAR
v CONSTANT LOW FLOW SAMPLING PUMP (1-4 LPM)
v'FIELD ROTAMETER OR PRIMARY CALIBRATOR(OPTIONAL)

* pre-weighed cassette only needed if analyzing for respirable dusts
EMSL



AIR SAMPLE COLLECTION

CYCLONE(RESPIRABLE FRACTION|)

SKC DORR-OLIVER HIGGINS-DEWELL

1.7/ LPM 2.2 LPM

EMSL



CYCLONE SAMPLING TRAIN.




AIR SAMPLE COLLECTION

Parallel Particle Impactors (PPl)

EMSL




PARALLEL PARTICLE IMPACTOR (PPI)

Dust enters here

Inlet plate

|
'_
|
|
|
|
|
-
|
|
|
|

Respirable PP, 2.0 L/min
Disposable
Impaction
substrates (4)

=== Respirable PP, 4.0 L/min

=== Respirable PP, 8.0 L/min

Penetration, P, %

- - - ISO/CEN Respirable Criteria

- .
\\ -a. fiter and support
P -
Base plate

A" with exhaust o
Exhaust to pump Aerodynamic Particle Diameter, d,, um




WHAT ARE YOUR OPTIONS?

REUSABLE DISPOSABLE

EMSL



CHALLENGES WITH REUSABLE PPI'se

JAR CALIBRATION REPLACING STICKY IMPACTORS

EMSL



DISPOSABLE
PP
CALIBRATION




SILICA ANALYSIS METHODS,
LOD, AND SAMPLING TIME

> EACH ANALYSIS METHOD HAS A LOD Approved Methods

e APPENDIX A TO § 1910.1053— METHODS OF
SAMPLE ANALYSIS

OSHA ID-142 XRD, Redeposition
NIOSH 7500 XRD, Redeposition

» THE SAMPLER TYPE HAS PREDETERMINED FLOW NIOSH 7602 IR, KBr Pellet
RATES. NIOSH 7603 IR, Redeposition

» REMEMBER MUST HAVE A LARGE ENOUGH MSHA P-2 XRD, Redeposition
SAMPLE TO PROVIDE A LOD NO HIGHER THAN Mbiack-2 R Retsnostton

25% OF THE PEL OR 12.5 ug/m3

EMSL



EXAMPLE

* YOU DECIDE TO USE A DORR-OLIVER What happens if the task is
CYCLONE (1.7 LPM) TO SAMPLE FOR 480 only 180 minutes?
MINUTES USING THE NIOSH 7500 METHOD
FOR ANALYSIS (LOD - 5ug)

L

(1.7—=)(180

min

EMSL



SAMPLE TIME

> NIOSH 7500 STATES MINIMUM AND MAXIMUM VOLUMES.
MIN. 400 L, MAX. 1,000 L

» ADDITIONALLY DUST LOADING CANNOT EXCEED 2 MG ON

THE FILTER
Device Flow Rate
(LPM)
Dorr-Oliver
PPI
PPI
EMSL GK 2.69

PPI

Minimum
Time
(min.)

Maximum
Time
(min.)




WHAT ARE SOME BEST PRACTICES®

e USE PPl'S OVER CYCLONES
e |USE DISPOSABLES OVER REUSABLE

e USE PRE-WEIGHED FILTERS TO CAPTURE RESPIRABLE DUST

ON SITE FULL TIME

BUMP CHECK FLOW EVERY 30 MIN.

EMSL



FOR MORE INFORMATION

* RDEMALOQ@EMSL.COM

* SROHLF@EMSL.COM

« WWW.EMSL.COM

* HTIPS://WWW.OSHA.GOV/DSG/TOPICS/SILICACRYSTALLINE/
e HTIPS.//WWW.OSHA.GOV/SILICA/INDEX.HTML

e HTTPS://WWW.FEDERALREGISTER.GOV/DOCUMENTS/2018/03/25/201 8-
04800/0OCCUPATIONAL-EXPOSURE-TO-RESPIRABLE-CRYSTALLINE-SILICA

* WWW.SKCINC.COM
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