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(c) Specifiedexposurecontrol methods.

(1) Foreachemployeeengagedn ataskidentified on Tablel, the
employershallfully and properlyimplementthe engineering
controls,work practices andrespiratoryprotection specifiedfor the
taskon Tablel, unlessthe employerassesseandlimits the exposure
of the employeeto respirablecrystallinesilicain accordancewith
paragraph(d) of this section.




SpecifiedexposureControlMethods

e Tablel inthe constructionstandardmatchesl8 taskswith effective
dustcontrol methodsand, in somecasesrespiratorrequirements.

 Employersthat fully andproperlyimplementcontrolson Tablel do
not haveto:
« Conductexposureassessmentfor employeesngagedn thosetasks

o Complywith the PEL



Listof Tablel Entries

f Stationarymasonrysaws
f Handheldoowersaws

f Handheldpoower sawsfor fiber cementboard

f Walkbehindsaws

f Drivablesaws

f Rigmountedcoresawsor drills

f Handheldandstandmounteddrills

f Doweldrillingrigsfor concrete

f Vehiclemounteddrilling rigsfor rockand
concrete

f Jackhammerandhandheldpoweredchipping

tools

f Handheldgrindersfor mortar removal(i.e.
tuckpointing)

f Handheldgrindersfor other than mortar
removal

f Walkbehindmillingmachinesandfloor
grinders

f Smalldrivablemillingmachines

f Largedrivablemillingmachines

f Crushingmachines

f Heavyequipmentand utility vehiclesto
abradeor fracture silicamaterials

f Heavyequipmentand utility vehiclesfor
gradingand excavating



HeavyEqguipmentusedfor Demolition




HeavyEquipmentusedto demolish,fracture or abradingsilica
containingmaterials

TABLE 1: SPECIFIED EXPOSURE CONTROL METH

ODS

WHEN WORKING WITH MATERIALS CONTAINING CRYSTALLINE SILICA

Equipment / Task

Engineering and Work Practice
Control Methods

(APF)

Required Respiratory Protection and
Minimum Assigned Protection Factof

"4 hours /shift

> 4 hours /shift

(xvii) Heavy equipment and
utility vehicles used to abrade
or fracture silica-containing
materials (e.g., hoe-ramming,
rock ripping) or used during
demolition activities involving
silica-containing materials

Operate equipment from within an enclosed cab.

When employees outside of the cab are engaged in th
task, apply water and/or dust suppressants as necess
minimize dust emissions.

None

e
ary to None

None

None




HeavyEquipmentusedfor Earthmoving

\




HeavyEquipmentusedfor earthmovingtaskssuchasgradingand
excavating but not demolition

TABLE 1: SPECIFIED EXPOSURE CONTROL METHODS
WHEN WORKING WITH MATERIALS CONTAINING CRYSTALLINE SILICA

Equipment / Task

Engineering and Work Practice
Control Methods

Required Respiratory Protection and
Minimum Assigned Protection Factor
(APF)

"4 hours /shift > 4 hours /shift]

(xviii) Heavy equipment and
utility vehicles for tasks such
as grading and excavating b
not including: demolishing,

abrading, or fracturing silica-
containing materials

Apply water and/or dust suppressants as necessary to
uminimize dust emissions.

-OR -
When the equipment operator is the only employee

engaged in the task, operate equipment from within an
enclosed cab.

None None

None None




Specificationgor EnclosedCabs

(c)(2)(iii)Formeasuresmplementedthat includean enclosedcabor booth, ensurethat the
enclosedcabor booth:

(A) Ismaintainedasfree aspracticablefrom settled dust;

(B)Hasdoor sealsand closingmechanismshat work properly;
(C)Hasgasketsand sealsthat are in goodconditionandworkingproperly;

(D)lIsunder positivepressuremaintainedthrough continuousdeliveryof freshair;

(E)Hasintakeair that isfiltered througha filter that is 95%efficientin the 0.34.0.0um range
(e.q.,MERMW.6 or better); and

(F)Hasheatingand coolingcapabilities.



Written ExposureControlPlan

Intendedto help employersconsistentlycontrol exposuredy describingasks
resultingin exposureand controlsfor thoseexposuresaswell ashousekeeping
measures.

Must includea descriptionof:
» Alltaskswith silicaexposure;and
* Thecontrolsusedto reduceexposures.

Must alsoincludethe proceduredor
* Frequentandregularinspectionsof the cabs;and
« Maintainingand cleaningthe cab.
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Presentation Outline

Filtration and Pressurization Bsearch

« Background

 Field Studies

 Key Conponents

« MERV16 vs HERA

Application b Contol Rooms/Operaior Bodhs
Pressure Monibring Sysem to Optimize Ferformance

e,

NIOSH Mining Program —www.cdc.gov/niosh/mining {@-m:osn




Research Goal

Optimizing filtering and pressurization efficiency to minimize respirable
(silica) dust exposure and provide maximum air quality in enclosed
cabs, operator booths, and control rooms.

HEPA H13
Tosted o EN1422
Ejective Filter

RESPA-CF

Part Number
FEFF018

SN 0




NIOSH’s Iesearch

Dozes Shovels Excavators

Loaders

Haul Tucks




Drills



Undergound Mining



What Level of Improvement is Achieved with
a Hitration System?



Relative Performance Measures




Comparison of Cab
Performance Measures
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Field Studies:



Results from Field Studies

Cab Pressure, | Awerage Inside
Cab Dwst
Level, mg/m 3

Awerage Protection
Cutside Cab Factor
Dust Level,

New vs.
Retrofit inches w.g.

Cab Ewaluation | Mining Type

mg/m 3

Rotary Drill Suface Retrofit None Detected 0.08 0.22
Haul Truck Underground Retrofit 0.01 0.32 1.01
Roof-bolter Underground New 0.05-0.10 0.12 0.92
Front-end Surface Retrofit 0.015 0.03 0.30
Loader
Face Dirill Underground New 0.05-0.20 0.19 2.43
Rotary Drill Surface Retrofit 0.20-0.40 0.05 2.80
Rotary Dirill Surface Retrofit 0.07-0.12 0.70 6.125



Key Components for Effective Cab
Filtration and Pressurization Systems



Effective Filtration



Pressurized Intale(Outside) Air



Intake Air: 40 —140 cfm



25 cfm Intake/Outside Airto
Dilute CQ Exhaled ly Each Worker



Powered Unit : Self-cleaning or Centrifugal Design



Recirculated Cab Air



Cab Inegrity



Secondat Design Considerations

Locate intake inlet
air away from
major dust sources
to minimize dust
loading and
require filter
cleanings and
changes



Keep Dooss and
Windows Closed

Dust concentration,

mg/m3

Tuesday 3/13/07

- nside cab, door closed Inside cab, door open
0.5
0.4
0.3 -
0.2
. MLJ» whl Mw Mﬂ%
0.0 T T T T T
07:28:33 08:58:33 10:28:33 11:58:33 13:28:33 14:58:33

Time, hh:mm:ss

Drlll Operabr: (adding drill seels —3 days)



Removing In-cab Dust Sowes



Ease of Filer Changes



Recommend MERV-16 Mechanical Hlters



MERV Rating Eficiency

Minimum efficiency repotting values (MER/) according 6 the American Society of Heating, Refrigerating and

Air-Conditioning Enqi

Average particle size Average particle size Average particle size
MERV Rating efficiency PSE) efficiency PSE) efficiency PSE)
0.3-1.0 microns 1.0-3.0 microns 3.0-10.0 microns
1 <20%
2 < 20%
3 < 20%
4 <20%
5 20-34.9%
6 35-49.9%
7 50-69.9%
8 70-84.9%
9 < 50% * 85%
10 50-64.9% * 85%
11 65—79.9% * 85%
12 80-89.9% * 90%
13 <75% * 90% * 90%
14 75-84.9% * 90% * 90%

15 85-94.9% * 90% * 90%




Testing

MERV16 Testing — May thru
November 2013
HERA Testing — May thru
November 2014




Static Test Mode

Mobile equipment was running without anyone in the
enclosed cab b stir up or create any in-cab dust souces.
Provides the highest PF ér each of the enclosed cabs.

Equipment Outsde Mine Outside Cab



Filtration and Pressurization Design

e

—




Average PFComparing
MERV 16 and HEFA Filters



Comparing Intale Airflow and Positive Cab
Pressure on lace Dirill



Taking Information and Knowledge from Enclosed Cabs
and Apply it b Operabr Booths and Contol Rooms



Filtration and Pressurization Sysm
at Crusher Operabr Booth



Installation of Polar Mobility Unit




Retrofit Filtration and Pressurization Sysgm at Contiol
Room at Industrial Minerals Pocessing Fcility



RESUILS:




Retrofit Filtration and Pressurization Sysm at Primary
Crusher Operatr Booth —Limestone Mine

Primary Crusher Operair's Booth



Original Sysem Effectiveness



Crusher Booth: Sysem Upgrade

RECIRCULATIO!
INTAKE

475 ft3



Crusher Booh: Protection Factors
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Pressure Monibr Testing

HEPA FILTER

FIXED LEAKY

PLENUM
INSTALLED

MERV16 FILTER

FILTER LOADING

FILTER LOADING

HEPA FILTER



The Bdtom Line

“Where the dust meets the lungs”

Chester Fike



IMPACT Major Mining OEMs Adoptingéchnology

1. Daniel Spurgeon, Manager of

Cab Climate Systems
1. 7 yr. relationship initiated by

2. Meeting @ CAT Cab Summit Douglas Hardman —
2015 — Peoria, lllinois President
3. Delivered 30 min presentation 2. Coordination with Ward
on NIOSH cab filtration research Morrison, Marc Endicott,
Sean Farrell, Ben Newlow,
4. Met with Cab Climate M/Non-metal Division —
Engineering team for 4 hours to Engineering (Most recent
discuss advances in technology meeting: March 29, 2016 —

Huntington, WV).



Questions

Andy Cecala

aicl@cdc.goVA cecala@cdc.gov

Mention of a company name or product does not constitetelorsement by the Centers for Disease Control and
Prevention. The findings and conclusions in this report atese of the authors and do not necessarily represent the
views of the National Institute for Occupational Safety and Health.
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