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Presentation topics

• coal workers pneumoconiosis (CWP) and silicosis
• disease impact on mine workers and industry
• dust sampling instruments
• dust control approach
• examples of dust controls 
• commitment to dust control
• black lung video



• overexposure to respirable dust (less than 10 microns in size) is the cause of these lung 
diseases

• both are fibrotic diseases that damage/destroy lung tissue

• both diseases have a similar pattern on chest x-rays

• both diseases have simple and complicated forms (Progressive massive fibrosis – PMF)

• International Labour Office (ILO) standards are used to determine severity of disease

• diseases cannot be cured, so preventing dust exposure is the key

CWP and silicosis in coal mining



ILO classification of radiographs

CBA

ILO 
classification

scale 3/+3/33/22/32/22/11/21/11/00/10/00/-

l--------------------------- simple CWP ---------------------------------l l---- PMF ----l 

http://www.cdc.gov/niosh/docs/video/2008-131/default.html
http://www.cdc.gov/niosh/docs/video/2008-131/default.html


Coal Workers’ Pneumoconiosis - lung sections

Progressive Massive
Fibrosis

Simple 
Coal Workers’ 

Pneumoconiosis



Silicosis
Simple PMF



Coal miner deaths with CWP as underlying or contributing cause 
(CDC - National Occupational Respiratory Mortality System)



Federal Black Lung Benefits Program total payments
(Dept. of Labor – Office of Workers’ Compensation Programs, Division of Coal Mine Workers’ Compensation)



Percentage of examined coal miners with CWP Category 1 or 
greater by tenure in mining 

(NIOSH - Coal Workers’ Health Surveillance Program Data Query System)



Miners filing for federal black lung benefits found to have PMF
(Dept. of Labor, Office of Workers Compensation Programs, Division of Coal Mine Workers’ Compensation)



Permissible dust sampling instruments
• gravimetric sampler (Escort Elf pump)

– Dorr-Oliver cyclone separates respirable dust which is deposited on filter
– filter weighed in lab to obtain an average concentration

• light-scattering sampler (pDR 1000AN)
– provides instantaneous readings at user selected intervals and records data for analysis

• personal dust monitor (PDM 3700)
– records dust levels each minute and provides an end-of-shift dust concentration

Escort Elf pump w/cyclone PDM 3700pDR-1000 AN



personal DataRAM (pDR-1000AN)

• passive sampler – no pump
• uses light scattering as 

measurement technology
• instantaneous readings 

correlated with time and stored 
in internal memory

• relative concentrations impacted 
by:
– size distribution of dust
– composition of dust
– water mist in air

• PMRD adjusts readings with 
ratio obtained from adjacent 
gravimetric samplers



Personal dust monitor (PDM 3700)

• mass-based measurement not impacted by 
dust characteristics (internal heater)

• provides continuous respirable dust 
monitoring with real-time feedback to miner

• records dust readings and instrument 
operating parameters (each minute)

• provides an accurate end-of-shift dust 
concentration

Tapered Element 
Oscillating Microbalance

Screen displays



Dust control approach
1. minimize the quantity of respirable dust generated

a. efficient cutting (bit design, bit sharpness, cutting method)

2. prevent the respirable dust from getting airborne
a. wet dust at generation point (water sprays, foam)
b. enclose dust sources (stageloader, belt transfer)

3. remove the respirable dust from the ventilating air
a. flooded-bed scrubbers (continuous miners, stageloaders)
b. dry dust collectors (roof bolters, air curtains)
c. water sprays (nozzle type, location, operating parameters)

4. dilute remaining airborne dust
a. ventilation quantity
b. distance from source (shield advance, CM cuts)

5. prevent respirable dust from reaching workers’ breathing 
zones
a. ventilation velocity and direction
b. air movement with water sprays (directional sprays, blocking sprays)
c. physical barriers (belting, enclosed cabs)



Bit design impact on dust generation



Efficient cutting reduces respirable dust
Undercut roof rock

Replace worn bits

Reduce drum rotation speed 
– maintain same advance rate
– bit penetration increases
– reduces respirable dust



Dust control approach
1. minimize the quantity of respirable dust generated

a. efficient cutting (bit design, bit sharpness, cutting method)

2. prevent the respirable dust from getting airborne
a. wet dust at generation point (water sprays, foam)
b. enclose dust sources (stageloader, belt transfer)

3. remove the respirable dust from the ventilating air
a. flooded-bed scrubbers (continuous miners, stageloaders)
b. dry dust collectors (roof bolters, air curtains)
c. water sprays (nozzle type, location, operating parameters)

4. dilute remaining airborne dust
a. ventilation quantity
b. distance from source (shield advance, CM cuts)

5. prevent respirable dust from reaching workers’ breathing 
zones
a. ventilation velocity and direction
b. air movement with water sprays (directional sprays, blocking sprays)
c. physical barriers (belting, enclosed cabs)



Impact of water sprays for dust control
• suppression – prevent dust from getting airborne
• capture – remove dust from ventilating air 
• redirect airflow – direct dust away from workers



Water sprays for suppressing dust
• full cone and flat fan sprays
• water quantity and full coverage are key
• lower pressure typically preferred

Full cone Flat fan



Wet dust at generation point

Bit sprays

Boom sprays



Wet head spray system

Photos courtesy of Joy Mining Machinery

• locates spray directly behind bit
• bit cooling reduces frictional ignitions
• no increase in water consumption (25 – 30 gpm @ 100 psi)
• do these sprays reduce respirable dust?? 
• NIOSH conducted surveys at 5 mines



Return dust levels

• wet head overshadowed by scrubber resulting in variable performance 

• operators noted an increase in visibility with wet head sprays

Mine A Mine B Mine C Mine D Mine E
Ventilation Blowing Exhausting Blowing Blowing Exhausting
Section Super sect. Single Super sect. Single Single
Scrubber Yes Yes Yes Yes No
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Stageloader/crusher dust control

• totally enclose unit
– conveyor belting/brattice/steel plates
– expanding foam to seal gaps

• use water sprays for wetting
– entrance
– both sides of crusher
– discharge to section belt

• spray performance
– sprays cover full width of coal stream
– water quantity is key
– water pressure of 60 psi or less



Ongoing research - foam application on longwalls

• past research showed foam was more effective 
than plain water

• foam generation 
– blower vs compressed air
– nozzle type
– operating parameters 

• suitable foam system identified
– shearer-mounted system for shield dust control
– inside stageloader/crusher to limit intake air 

contamination
• seeking mine site for underground evaluation



Dust control approach
1. minimize the quantity of respirable dust generated

a. efficient cutting (bit design, bit sharpness, cutting method)

2. prevent the respirable dust from getting airborne
a. wet dust at generation point (water sprays, foam)
b. enclose dust sources (stageloader, belt transfer)

3. remove the respirable dust from the ventilating air
a. flooded-bed scrubbers (continuous miners, stageloaders)
b. dry dust collectors (roof bolters, air curtains)
c. water sprays (nozzle type, location, operating parameters)

4. dilute remaining airborne dust
a. ventilation quantity
b. distance from source (shield advance, CM cuts)

5. prevent respirable dust from reaching workers’ breathing 
zones
a. ventilation velocity and direction
b. air movement with water sprays (directional sprays, blocking sprays)
c. physical barriers (belting, enclosed cabs)



Flooded-bed scrubbers

• very effective capture and removal of airborne dust
• removes dust with wetted filter panel and mist eliminator
• assists in moving air to face (deep cuts)



Scrubber filter study

Filters tested

Nylon 
brush

30-layer 
SS

10-layer 
SS

20-layer 
SS

density of 10 vs 30 
layer filter - backlit



Respirable dust collection efficiencies
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Air quantity measured with each filter panel
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Underground studies of flooded-bed scrubber 
effectiveness on CM sections

1) Industry: Are deep cuts dustier than standard cuts?
‒ 6 mines sampled by NIOSH
‒ blowing and exhausting ventilation systems evaluated
‒ compared dust levels in first 20 feet of cut to last 20 feet

2) MSHA: How do dust levels compare in 20-foot cuts 
with and without a scrubber operating?
– 3 mines sampled by NIOSH
– all mines used exhaust ventilation
– compared dust levels in 20-foot cuts with and without a scrubber 

operating



Comparing dust levels in first and second half of deep cuts

During cutting and loading, shuttle cars maintain a consistent position with respect to 
the continuous miner, so shuttle car dust levels were used for analysis.



40-foot deep cuts results

No statistically significant difference in SC 
operators’ dust between first 20 feet and last 20 feet

Mining conditions during testing:

• all mines had required face and scrubber airflows to 
start the cut

• for blowing faces, face-to-scrubber airflow ratio of 1.0 
established with the scrubber off

• 20 layer filters used in all scrubbers
• 30 to 50 foot curtain setback distances were used



20-foot cuts with and without FBS operating
• 30 layer filters used at all three mines
• no statistically significant differences in CM and SC operator dust levels
• CM return dust concentrations: 40 – 91% lower with FBS operating
• quartz dust levels in CM return: reduced by 14 – 86% with scrubber

Respirable dust in CM return

* Statistically significant difference at Mines A and B



Maximizing scrubber effectiveness

• clean filter after each cut
– 20 layer panels had 20-35% reduction in airflow 

after 40-foot cuts
– 30 layer panels had 29-35% reduction in airflow 

after 20-foot cuts

• spray(s) should completely wet the entire filter 
area (full cone sprays)

• clean ductwork at least once per shift and 
demister/sump as needed to maintain airflow

• check scrubber flow before each cut to ensure 
rated flow rate is obtained (centerline pitot tube 
reading vs full traverse)



Roof bolter dry dust collector
(approximately 60 cfm at 12” Hg vacuum at drill head)



Exposures when maintaining dry collector

Cleaning dust box
• breathing zone is close to dust liberation
• often lower airflow in bolter entry
• contaminated clothes can continue to liberate dust
• high silica content dust



Disposable collector bags

Without bag With bag

• bag system can be retrofitted to most Fletcher bolters

• pre-cleaner recommended to reduce dust loading in bag and extend bag life



Collector bag testing

Laboratory
• 99% of dust feed retained in collector bag
• 50% less dust in exhaust with bag
• Pressure drop across canister filter

– 3.0 to 3.3 inches w.g. with bag
– 4.0 to 8.4 inches w.g. without bag

In-mine testing
• respirable dust in collector exhaust

– 0.96 mg/m3 without bag
– 0.14 mg/m3 with bag

• box cleaning time reduced from 4 minutes to 30 seconds

Benefits
• dust contained while removing from box
• no dust piles in roadway 
• prolongs canister filter life (replace – don’t clean)
• reduces dust emissions from collector exhaust
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Dust emissions in UG bolter exhaust

Canister filter weight gain


Chart7

		Bag

		Bagless



Dust Concentration, mg/m3

0.1418795453

0.9607705287



Grav data

		Bagless Tests 3-20-2007																Bag Tests 3-21-2007

		Intake Gravs																Intake Gravs

		Grav filters		pre wt		post wt		diff		time		conc						Grav filters		pre wt		post wt		diff		time		conc

		521996		251.397		251.458		0.061		126		0.2420634921						521986		236.315		236.39		0.075		192		0.1953125

		521992		255.251		255.307		0.056		126		0.2222222222						521995		250.914		250.97		0.056		191		0.1465968586

										Avg conc		0.2321428571														Avg conc		0.1709546793

										St dev		0.0140298965														St dev		0.0344471604

		Bolter Gravs																Bolter Gravs

		Grav filters		pre wt		post wt		diff		time		Conc		Corrected for intake dust				Grav filters		pre wt		post wt		diff		time		conc		Corrected for intake dust

		521985		248.20		248.48		0.28		127.00		1.10		0.87				521984.00		253.10		253.22		0.12		187.00		0.32		0.15

		521993		246.75		247.08		0.33		127.00		1.28		1.05				521989.00		256.50		256.61		0.11		187.00		0.30		0.13

										Avg conc		1.19		0.96												Avg conc		0.31		0.14

										St dev		0.13														St dev		0.02

		Return Gravs																Return Gravs

		Grav filters		pre wt		post wt		diff		time		conc						Grav filters		pre wt		post wt		diff		time		conc

		521988		239.81		239.89		0.08		143.00		0.27						521991.00		247.08		247.18		0.10		190.00		0.26

		521990		252.01		252.12		0.11		142.00		0.38						521987.00		252.00		252.09		0.09		147.00		0.30

										Avg conc		0.32														Avg conc		0.28

										St dev		0.07														St dev		0.03

														Bag		Bagless

														0.14		0.96

														0.96		0.14





Grav data

		



Dust Concentration, mg/m3



PDM

								Summary Sheet 3-20-07 Jeff																Corrected for intake

																				Bagless		Bag		Bagless		Bag

		# Mine Name: Rivers Edge						Start		# Start Time: 09:27:32 03/20/2007						39161.3941203704		left side		0.43		0.27		0.20		0.10

		# Company Name: Peabody						End		# End Time: 14:49:35 03/20/2007						39161.6177662037		right side		0.19		0.26		0.00		0.09

		# MMU DA/SA:												Sample run time		0.2236458333

		# Occ Code:												Programed time		0.375						intake		0.2321428571		0.1709546793

		SERIAL NUMBER		105										Time		9

								number of code errors						Time		OK

						CODE ERROR		1

				MASS0 CUMULATIVE (CUM0)		0.43		mg/m3 SHIFT EXPOSURE						323

				PROJECTED MASS0 CONC (PROJ)		0.28								323

								Summary Sheet 3-20-07 Tim

		# Mine Name: Rivers Edge						Start		# Start Time: 09:27:01 03/20/2007						39161.3937615741

		# Company Name: Peabody						End		# End Time: 14:49:41 03/20/2007						39161.6178356481

		# MMU DA/SA:												Sample run time		0.2240740741

		# Occ Code:												Programed time		0.375

		SERIAL NUMBER		112										Time		9

								number of code errors						Time		OK

						CODE ERROR		1

				MASS0 CUMULATIVE (CUM0)		0.19		mg/m3 SHIFT EXPOSURE						323

				PROJECTED MASS0 CONC (PROJ)		0.13								323

								Summary Sheet 3-21-07 Jeff

		# Mine Name: Rivers Edge						Start		# Start Time: 08:08:33 03/21/2007						39162.3392708333

		# Company Name: Peabody						End		# End Time: 14:35:47 03/21/2007						39162.6081828704

		# MMU DA/SA:												Sample run time		0.268912037

		# Occ Code:												Programed time		0.375

		SERIAL NUMBER		105										Time		9

								number of code errors						Time		OK

						CODE ERROR		1

				MASS0 CUMULATIVE (CUM0)		0.27		mg/m3 SHIFT EXPOSURE						388

				PROJECTED MASS0 CONC (PROJ)		0.21								388

								Summary Sheet 3-21-07 Tim

		# Mine Name: Rivers Edge						Start		# Start Time: 08:08:26 03/21/2007						39162.3391898148

		# Company Name: Peabody						End		# End Time: 14:34:42 03/21/2007						39162.6074305556

		# MMU DA/SA:												Sample run time		0.2682407407

		# Occ Code:												Programed time		0.375

		SERIAL NUMBER		112										Time		9

								number of code errors						Time		OK

						CODE ERROR		1

				MASS0 CUMULATIVE (CUM0)		0.26		mg/m3 SHIFT EXPOSURE						387

				PROJECTED MASS0 CONC (PROJ)		0.21								387





PDM

		



left side

right side

Dust Concentration, mg/m3

PDM Samples, Bag vs Bagless



pDR

		Bolter pDR

				3/20/07		3/21/07

				Bagless		Bag

				Avg pDR conc		Avg pDR conc				Bag		Bagless

		Place 1		0.77		0.32				0.42		1.78

		Place 2		2.78		0.19

		Place 3				0.75

				1.78		0.42
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0.323

0.385

0.469

0.52

0.534
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0.328
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0.241
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0.26

0.247
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0.682
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0.732

0.635
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0.198

0.715

0.452

2.096

3.292
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1.129

0.57
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0.345
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0.554
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0.217
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0.311
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0.336
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5
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0.39
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0.301
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0.335

0.309
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1.078
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1.241

1.401

0.75

0.524

0.52
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0.426

0.428

0.308

0.446

0.386

0.351

0.27

0.231

0.681

0.397

0.394

0.397

0.341

0.323

0.288

0.301

0.294

0.83

0.974

3.335

6.83

3.846

1.626

0.71

0.454

0.374

0.266

0.371

0.352

0.235

0.279

0.421

0.337

0.247

0.241

0.229

0.402

0.492

0.273

0.357

0.551

3.208

6.36

3.337

1.324

1.019

0.568

0.566

0.745

0.722

0.423

0.318

0.426
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0.327

0.319

0.215

0.194

0.812

1.327

0.349
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0.394

0.29

0.2

0.194
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0.186

0.232

0.352

0.784

2.825

4.4

3.229

1.579

0.911

1.289

1.256

1.108

0.697

0.439

0.362

0.328

0.247

0.241

0.208

0.321

0.463

1.674

4.031

0.332
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Time

pDR Dust level

Place 2, Bolter, Entry 4 3/20

2.086

3.158

2.845

3.286

11.81

10.91

8.27

7.28

5.84

5.17

4.5

3.91

4.88

5.1

4.41

2.907

2.769

2.897

2.088

1.733

1.615

1.492

1.533

2.337

2.312

1.531

2.842

1.963

5.89

2.464

2.241

3.125

11.85

13.76

11.83

11.89

9.44

8.27

17.52

15.48

4.041

7.89

16.75

16.67

21.77

5.23

3.927

4.083

6.39

25.44

30.26

17

6.89

6.89

7.5

6.7

5.98

5.86

5.7

9.19

7.24

5.32

3.336

2.983

4.99

6.97

3.824

9.21

12.74

5.01

3.952

5.47

3.122

2.379

2.56

1.921

2.07

2.97

2.096

2.173

1.975

2.958

2.443

1.522

1.435

1.322

3.993

4.013

4.055

3.895

2.721

2.635

2.51

2.076

1.993

1.829

1.605

1.408

1.662

1.498

1.501

1.333

1.272

1.183

0.976

0.847

0.944

0.868

0.852

0.942

0.898

0.852

0.928

0.955

0.903

0.86

0.853

0.813

0.822

0.794

0.867

0.773

0.758

0.704

0.704

0.661

0.783

0.922

1.128

0.715

0.512

0.785

0.781

0.998

1.118

0.845

0.811

0.732

0.845

1.011

0.696

0.762

0.888

0.891

0.791

0.908

0.76

1.004

3.41

2.261

1.434

1.124

1.266

1.221

1.435

1.077

2.729

2.433

1.909

1.698

1.811

1.444

1.396

1.105

1.119

0.813

0.78

0.744

0.854

0.85

0.756

0.707

0.671

1.005

1.059

1.351

1.192

1.113

1.821

1.497

1.475

1.181

0.898

0.986

0.821

0.678

0.991

0.802

0.672

0.534

0.536

0.94

0.568

0.832

0.811

0.985

0.778

0.704

1.122

1.337

1.895

2.44

3.18

1.286

1.176

0.975

1.019

0.806

1.058

0.711

0.733

0.891

1.086

1.114

1.646

1.771

1.899

2.153

1.786

1.466

1.585

1.589

1.227

1.301

1.093

0.83

0.992

0.963

0.686

0.748

0.714

1.141

0.891

0.646

0.867

1.044

1.398

1.312

0.797

1.025

2.699

1.855

1.703

3.737

2.736

1.45

1.357

0.974

0.964

0.815

0.963

1.201

1.094

0.911

0.854

1.071

3.233

1.931

2.198

1.714

1.2

1.413

3.458

2.132

2.172

3.061

2.821

1.987

1.811

1.706

1.33

1.264

1.544

1.574

1.379

1.686

2.393

1.942

1.569

1.856

2.358

2.908

4.96

2.491

1.864

2.169

4.89

4.66

3.259

5.18

4.072

2.554

2.071

2.369

1.701

1.124

2.09

2.241

2.127

1.91

1.837

2.622

4.28

3.492

3.58

2.348

2.294

1.942

2.472

1.824

1.86

1.848

2.16

2.719

1.965

2.711

2.27

1.285

1.463

1.353

1.305

1.609

1.752

1.737

3.892

2.3

3.759

4.048

2.768

2.318

3.212

2.804

1.502

1.501

2.324

2.216

1.977

1.648

1.1

1.259

2.627

3.834

2.32

3.356

2.692

1.044

0.345

0.184
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Average pDR Dust Level





Maintaining dust collector performance

• routinely check to ensure that required vacuum is achieved
• eliminate leaks in vacuum system

– hoses and clamps
– integrity of collector door gasket
– door latches intact and seating is tight



Provides filtered air to bolter operator to reduce dust exposures

Canopy air curtain



Canopy air curtain results
• lab study showed 95% reduction under canopy at 60 fpm mean entry air velocity 

(sampling 100% of time under canopy air curtain)

• in initial mine survey, air curtain reduced operator dust levels by 35 to 89% 
(impacted by bolter operator time spent under canopy)

• Fletcher integrated air curtain into their canopies and includes this option in quotes 
for all new roof bolters

• Fletcher - approximately 50 roof bolters are equipped with canopy air curtains



• historically, increased exposure for haulage car operators when using blowing face ventilation
• contract awarded to Marshall University/Fletcher to design and fabricate a canopy-air-curtain for 

shuttle cars
• laboratory testing at NIOSH 

– 70% reduction at 120 fpm entry air velocity
– 51% reduction at 850 fpm entry air velocity

• canopy is installed at a mine and NIOSH is completing a full evaluation this week

Ongoing research - canopy air curtain for haulage vehicles



Water sprays for airborne dust capture

• smaller and higher velocity droplets are better 
for respirable dust capture

• benefits obtained through nozzle selection and 
increased pressure



Water sprays for airborne dust capture

Hollow cone sprays
• hollow cone commonly used
• small to medium droplets
• larger orifice with less clogging
• effective air moving 

Air atomizing sprays
• smallest droplets
• need for air and water supplies 

hinders use in mining
• nozzle shapes prone to damage



Dust control approach
1. minimize the quantity of respirable dust generated

a. efficient cutting (bit design, bit sharpness, cutting method)

2. prevent the respirable dust from getting airborne
a. wet dust at generation point (water sprays, foam)
b. enclose dust sources (stageloader, belt transfer)

3. remove the respirable dust from the ventilating air
a. flooded-bed scrubbers (continuous miners, stageloaders)
b. dry dust collectors (roof bolters, air curtains)
c. water sprays (nozzle type, location, operating parameters)

4. dilute remaining airborne dust
a. ventilation quantity
b. distance from source (shield advance, CM cuts)

5. prevent respirable dust from reaching workers’ breathing 
zones
a. ventilation velocity and direction
b. air movement with water sprays (directional sprays, blocking sprays)
c. physical barriers (belting, enclosed cabs)



Install and maintain a tight gob curtain…extend brattice along first few shields 

Maximize air quantity down longwall face



Dust control with blowing face ventilation

• blowing ventilation typically better for 
methane control but not dust control

• MSHA typically requires face airflow to be 
within 1,000 cfm or 10% of scrubber airflow

• evaluated several operating parameters in 
CM dust gallery (box & slab cuts with 
scrubber operating at 7,000 cfm)

– face ventilation quantity (8,000 & 12,000 cfm)
–curtain setback distance (30 & 50 feet)
–blocking sprays on & off



• test parameters that minimized shuttle car operator exposure

–50 foot curtain setback

–blocking sprays on

–12,000 cfm face airflow (statistically significant reduction at SC and return); represents a 
change from previous guidance

Dust control with blowing face ventilation



Increase distance from dust source
Longwalls
• shield advance on longwalls contributes more dust than in past
• automated shield advance is much closer to shearer operators 

reducing time for mixing/dilution
• advance shields as far upwind of HG operator as possible

Sampling at HG shearer operator position



Dust control approach
1. minimize the quantity of respirable dust generated

a. efficient cutting (bit design, bit sharpness, cutting method)

2. prevent the respirable dust from getting airborne
a. wet dust at generation point (water sprays, foam)
b. enclose dust sources (stageloader, belt transfer)

3. remove the respirable dust from the ventilating air
a. flooded-bed scrubbers (continuous miners, stageloaders)
b. dry dust collectors (roof bolters, air curtains)
c. water sprays (nozzle type, location, operating parameters)

4. dilute remaining airborne dust
a. ventilation quantity
b. distance from source (shield advance, CM cuts)

5. prevent respirable dust from reaching workers’ breathing 
zones
a. ventilation velocity and direction
b. air movement with water sprays (directional sprays, blocking sprays)
c. physical barriers (belting, enclosed cabs)



CM operator dust levels in crosscut breakthroughs

crosscut breakthrough into intake air cutting into the ventilating air

cutting with the ventilating air
• as much as possible, mine crosscuts with 

the direction of section ventilation

• mining crosscuts against the direction of 
section ventilation--- minimize the 
breakthrough time by squaring up the face 
(slab cut) a few feet before breakthrough



• shearer-mounted sprays that are oriented downwind  

• headgate splitter arm designed to split the face airflow at the shearer

• splitter arm sprays induce airflow movement toward face

• belting on splitter arm provides physical barrier to confine dust

Directional spray system (shearer clearer system) 

Splitter arm with belting

- Shearer operators

Coal face



Directional spray manifolds

Conveyor belting

Venturi sprays

Directional spray manifolds

Tailgate side sprays

Components of a directional spray system



Effective directional 
sprays keep walkway clear

Ineffective directional sprays 
allow dust to roll into walkway

Performance of directional spray systems



Ongoing research - underside shield sprays
• underside shield sprays can negatively impact dust control at the shearer
• properly designed sprays could be an extension of “shearer-clearer” sprays; help prevent HG 

drum and face spall dust from reaching walkway
• testing in full-scale LW gallery to evaluate spray type, spray angle, spray pressure, and location 

recently completed
• seeking mine site for an underground evaluation



Blocking sprays help to prevent dust rollback

• sprays help contain dust at face

• move air on sides of machine toward face

• lower dust levels at operator location



Physical barriers 

• prevent dust movement toward workers

• can assist effectiveness of spray systems

• cab enclosures on mobile equipment and operator booths in processing plants



• Worker AND management involvement for maximum success

• Attitude adjustments needed (safety is immediate; health is long term)

• Maintenance of controls is critical for ongoing success

Ongoing commitment for successful respirable dust control



“And always remember: What’s on your 
face you can wash-off, but what’s on your 
lungs you can’t. So be safe, and take care 
of yourself ”.

Carl Bailey

58 years old.
Worked 28 years in 
WV mines, with
most of his work at
the face Chester Fike

55 years old.
Worked 34 years in mines 
in WV and MD and operated
a continuous miner for 27 
years. 

“I was always trained to avoid injuries 
and I should’ve paid more attention to 
the dust.”

Faces of Black Lung DVD
• RHD interviewed two coal miners that have contracted CWP
• miners discuss the importance of protecting themselves from dust exposure
• NIOSH website (http://www.cdc.gov/niosh/docs/video/2008-131/default.html)

http://www.cdc.gov/niosh/docs/video/2008-131/default.html


Disclaimer: The findings and conclusions in this report are those of the author(s) and do not necessarily represent the views of the National Institute for Occupational Safety and Health. Mention of any company or product does not constitute endorsement by NIOSH.

NIOSH Mining Program
www.cdc.gov/niosh/mining

Thank you for your attention.

Questions??

Jay Colinet
412-386-6825

jcolinet@cdc.gov

https://www.cdc.gov/niosh/mining/works/coversheet861.html

mailto:jcolinet@cdc.gov
https://www.cdc.gov/niosh/mining/works/coversheet861.html
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