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Overview

« Case studies of dust control in large-
opening mines:

— Dump/crusher
— Production shots
— Haulage cycle
— Other sources




Dust Control In
Large-opening Mines

Ventilation

—Dilute and transport dust from
mine atmosphere

—Direct dust away from workers



OFFICE OF MINE SAFETY AND HEALTH RESEARCH




OFFICE OF MINE SAFETY AND HEALTH RESEARCH




OFFICE OF MINE SAFETY AND HEALTH RESEARCH




OFFICE OF MINE SAFETY AND HEALTH RESEARCH




OFFICE OF MINE SAFETY AND HEALTH RESEARCH




OFFICE OF MINE SAFETY AND HEALTH RESEARCH




I mrm H

mm
3l

OFFICE OF MIN



OFFICE OF MINE SAFETY AND HEALTH RESEARCH




Hmmmbﬁ
-m--3-D

Blowing Fan

Air ——>
[:ll

g
S.ﬂ 104
| 0 [FLME

OFFICE OF MIN




Operator’s Booth
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Daily Production Per
Sampling Shift

Axial Vane Fan Propeller Fan
Shift 1 2 3 1 2 3
number
Gravimetric

sampling 316 322 298 325 312 297
time, min

Measured 3780 | 3890 | 3890 | 3820 | 3785 | 3820
tonn ag e







Fan type

Axial
Vane

Propeller

Average air velocity at
regulator, fpm

690

725
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Best Practices

1. Isolate the dump/crusher/belt from the general mine
alr

2. Provide ventilation to move dust to return air

3. Locate booster fans as close to the dump as possible
for better air movement

To protect operator

Equip booth with a filtration/pressurization system



Controlling Dust with Ventilation

Production Shots: Mine-wide Ventilation
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rgine

10 Example:

Time of Shot , pOR located 1500 ftfrom shot
~_ Time to Peak

ey /\ fﬁfﬂ Minutes Time, min Velocity, fimin
‘/Y Arrival 30 50.0

Feak 120 12.5

\ End 360 4.2
Average Velocty = 22.2 f/min

Time of Arrkal \

30 Minutes

Time to Fnd
— 360 Minutes

M—-
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Case Study

Determine influence of fan and curtain
installation for improving both ventilation
and shot dust removal from mine






Objectives

 Monitor travel path of the dust cloud

 Determine average air velocity based on
time-to-station dust data

« Establish the in-mine dust retention time
— Time required to clear dust from the mine
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Estimated Air Velocities

Velocity, fpm
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Velocity, ftimin

[ Full Curtain

I] Partial Curtain
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Dust Retention Time

120 min
No Propeller Fans and Partial Curtain Line

20 min
Propeller Fans and Completed Curtain Line



Best Practices

 Install a main fan to establish air circuits on a
mine-wide scale

* Install permanent or brattice stoppings or
long pillars in key locations throughout the
mine to more efficiently direct and control

airflow

« Use booster fans to assist main fan if needed
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Stope 3600 Dry Stope

Long-hole Open Stope

. / ~ _Sampling locations:
West vent raise / / % Intake

/S

Trucks No. 1 and 2

A ‘ @ Dump (1600 level)

Truck load location

Booster@’:\ i
fans <—Stope 2
@ Wet stope
\ | J@

\ East vent raise

Ramp to dump
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Respirable Dust

@ Day 1 -Dry
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Concentration, mg/ms3

INTAKE TRUCK1 TRUCK2 LOAD DUMP RETURN
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Respirable Quartz Dust

BDay 1 -Dry
@Day 2 - Dry
BDay 3 - Wet

Concentration, mg/m?3

TRUCK 1 TRUCK 2 LOAD
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Tonnage Per Sampling Period

Tonnage loaded
on day 3 was
almost twice
the tonnage on
days 1 and 2

Trucks 1 and 2

Day Combined
Tons
1 - Dry 330
2 - Dry 198
3 - Wet 528
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DAY 1 (Dry) DAY 2 (Dry) DAY 3 (Wet)

EaTotal Tons Loaded - Trucks 1 and 2 Combined
e Quartz Weight on Filter, mg - Trucks 1 and 2 Combined
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B DAY 1 (Dry)
m DAY 2 (Dry)
BDAY 3 (Wet)
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® Dry Stope

Loading Tramming Full Dumping Tramming Empty
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Tram
Full

22%
(6.7 minos)\

Loading/

15%

(4.2 mins)

Dumping
34%

/(3.7 mins)

~_Tram
Empty

29%

(11.4 mins)
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Best Practices

To reduce quartz levels:

« Establish an air circuit with main mine fan

« Use auxiliary air keeping it as close to the loading
area as possible

« Keep muck wet when loading

« Control haul road dust



Other Dust Sources

e« Scalers

« Haul road dust

* Down-hole drills
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Cutting head Dust
P sSources




'+ Nuisance dust
'~ >10 microns
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Other Dust Sources

e« Scalers

« Haul Road Dust

* Down-hole drills



Haul
Enclosed
e Cab Road Dust



Safety Hazards:
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ROAD WETTING EFFECT
Sampling with pDR
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Best Practices

 Road wetting Is effective, but continual
maintenance must be practiced

« Use traffic control as a dust control technique:

— Max exposure occurs within 4-15 seconds behind a
haul truck

— Require trucks to maintain more than 20 seconds of
separation

— May result in a 40%-50% reduction in respirable dust
exposure to the following truck



Other Dust Sources

e« Scalers

« Haul road dust

* Down-hole drills
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Best Practices

« Maintain a tight drill deck shroud enclosure with
the ground

 Maintain a collector-to-bailing airflow ratio of at
least 3:1

« Maintain the dust collector as specified by the
manufacturer



Disclaimer

The findings and conclusions in this presentation are those
of the authors and do not necessarily represent the views
of NIOSH. Mention of any company or product does not
constitute endorsement by the National Institute for
Occupational Safety and Health (NIOSH). In addition,
citations to Web sites external to NIOSH do not constitute
NIOSH endorsement of the sponsoring organizations or
their programs or products. Furthermore, NIOSH is not
responsible for the content of these Web sites. All Web
addresses referenced in this presentation were accessible
as of the date the presentation was originally delivered.
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