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NIOSH project 9390DTJ: three aims with one goal




Many controls exist - how to encourage increased adoption?

Distribution Chamber ) ] et s A o
i Primary Filter ining Program Information Circular
and Secondary Filter -

Dust Control Handbook
for Industrial Minerals
Mining and Processing

' _' Second Edition




Compliance sampling captures snapshot of exposures; area
monitoring networks may guide engineering controls

3%

Of workers in M/NM had a (compliance)
respirable dust sample collected between 2000-2017

10%

Of Respirable Quartz Samples > MSHA PEL

31%

Of Respirable Quartz Samples > OSHA PEL “The next era of exposure assessment
Source: https://arlweb.msha.gov/OpenGovernmentData/OGIMSHA.asp - - P
may involve continuous sensing of

the working environment”
- Dr. John Howard, 2014




Mining leaders also see the benefit of real time dust sensing...

“‘Smart building ventilation

“Over the next three years, 4/5 mining systems? We need that
companies will increase spending on 4IR yesterday.” - vaor us sand producer, 2019
technologies including automation, robotics,
mobile technology and the “Internet of
Things’..It’s all about efficiencies, cost

savings and increased productivity, all of

ik will combine £ P system... S0Mething that tells us in
RICT! Wi COIDINe 20 Mare miners more real-time that we have a dust
nimble and profitable.

Fourth Industrial Revolution Technology is Changing the Mining Game”; ,01’00/9177, that a f//t@f needs
energy and resource digest.com Cha/?ged, Etc. NOt Waiting
until a health audit reveals

l'/7/$. . Major US Mining Co., 2018

When asked what is a smart building ventilation



Area & personal dust monitors exist but are cost-prohibitive for
more than a few areas or units

$5000 each
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Sensor classifications; benefits and limitations

DECREASING COST, DECREASING CONFIDENCE BUT INCREASING ACCESSIBILITY
Sources:

TSI (left and middle), Plantower (Right)



Inner workings of common low-cost dust sensors (LCDM)
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Source:
(Wang, Li J, Jing H, Zhang Q, Jiang J, Biswas P [2015]. Laboratory evaluation and calibration of three low-cost
particle sensors for particulate matter measurement. Aerosol Science and Technology, Vol. 49, No. 11, pp. 1063-1077)



Can low-cost dust sensors be useful in mining applications?
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Example of LCDM aerosol chamber processing

Data WO Adjustment /| Corrective Factors Applied
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NIOSH wants to lower dust exposures with low-cost dust monitors

Research Goal: Characterize the
performance of low-cost dust
sensors and evaluate their use In
operational environments.



NIOSH has installed or
assisted in the setup of ~20
LCDM in CA, IL and AR



Examples of installed sensor locations
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Parallel gravimetric sampling to establish in-field calibration




LCDM data is real-time; transferred to cloud by WiFi

Dust Sensor Readings
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Data can be separated into shifts...1st, 2 <, 3rd

:

10000

Adjusted Respirable Dust Conc, (ug!msj
g

:

Dust Sensor Readings

Arith/ Geo Mean = 549/ 62 !

I

idjLHJJUJWL |

091519

10/06/19

ldujﬂﬁﬂﬂau_

10711319

i\l

I

i

- MX_B_062

:

S
S
3

Arith/ Geo Mean = 541/ 10

shibsr o _H_“J, _LUL |

- MX_B 083

:

09/15/19 09/22/19 09/29/19 10/0619 10113119 10/20/19
| | | | |
Arith / Geo Mean = 493/ 100
u Leral ! _tithl Lt
| { VR | | Ao_d — L !
09/15/19 092219 092919 10619 101319 102019
, | | I I , A :
Arith / Geo Mean = 796/ 119 I | | l
- L : ! H _
| WL b Wl Lu | _ |
09/15/19 092219 092919 1000619 11319 102019

Arith | Geo Mean = 455/ 71

tldl o leadl

U i

:JthA

- MX_B_0B6

:

09/15/19 09/22/19 09/29/19 10/06/19 101319 10020019
, T T T T
Arith [ Geo Mean = 48 /23 . MX B DBO
091519 092219 09/29M19 10619 11319 120119




The reason to collect continuous dust d
‘ justifying ti}q targeted installatio
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Upcoming lab testing

Concentration, (pg!mSJ

Data After Syncronization & Cropped

ref data Zeros Removed
Instrument Under Test
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What level of operator protection is possible with a “SmartCab”?

Measure Inform

Improve

Dust levels Adjust intake airflow Display cab pressure
COo2 Change recirculation Suggest filter change
Cab Pressure airflow Log air quality

Integrate to Create SmartCab System

Link to Smart Cab Notice of Intent @ Sam.gov - AN AN /



https://beta.sam.gov/opp/4c539465827c497588e43762734bd310/view?index=opp&sort=-relevance&page=1&keywords=filtration&opp_response_date_filter_model=%7B%22dateRange%22:%7B%22startDate%22:%22%22,%22endDate%22:%22%22%7D%7D&date_filter_index=0&inactive_filter_values=false

How effective are portable welding fume capture units?

Proposed + adopted values

over the years
Source: NIOSH Internal
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