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Outline

« UA — ARPA-AMA-State Mine Inspector
partnerships

« What NIOSH brings to the partnership




IMR, ARPA, AMA, State Mine Inspector

Student recruiting, mining engineering jobs and internships
IMR Board of Directors
Education Outreach

Technical Advisory Committee (TAC) for Center for Environmentally
Sustalnable Mining (CESM)
Strategic directions for environmental research

* Facilitate state-wide road mapping session for research and dissemination priorities

* Letters of support for research proposals

e Dust study — PM10

* Wind and dust prediction models
Health and Safety projects

* Serious gaming software

* Mining Institute for Supervisor Leadership (MISL)

* Health and Safety TAC

* Numerous health and safety research projects — letters of support, company participation

Facilitating industry connections and Mining Day at Capitol

Input to Global Mining Law Center curriculum and activities

ABOR participation in hearings and meetings

Collaboration contributed to ~$10M in mining research funding in 8 years




And Even More....

Help with commercialized technology — TechLaunch Arizona

Global Mining Law Center annual workshop — 2016 — Collaborative
Solutions to Mined Land Reclamation

* Led to National Academies workshop on same topic

e Publication in Environmental Law Review
2017 — Building Capacity with Indigenous Communities: A two-way

street October 20

* ARPA partners should contact John Lacy at jlacy@dmyl.com to join the organizing
committee, participate in workshop

Advisory committees: environment, health/safety, mining, geology
Consortium research projects
Guest lectures, field trips, internships, K12 outreach, public outreach



mailto:jlacy@dmyl.com

The NIOSH Mining Program is a scientific (nonregulatory) office within NIOSH
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Mining Program Strategic Direction

To eliminate mining fatalities, injuries, and illnesses
through relevant research and impactful solutions

Reduce mine workers' risk of
occupational illness

Reduce mine workers' risk of
traumatic injuries and fatalities

Reduce the risk of mine disasters and
improve survivability of mine workers

Driven by: Burden-Need-Impact
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NIOSH Mining Research Divisions

Spokane, WA

Pittsburgh, PA




How the NIOSH Mining Program is organized

NIOSH OD

Office of Mine Safety and Health Research

Pittsburgh
Mining Research Division

Dust, Ventilation
and Toxic
Substances
Branch

Electrical and
Mechanical
Systems Safety
Branch

Fires and
Explosions
Branch

Ground Control
Branch

Human Factors
Branch

| Workplace Health
Branch

Health Comm.,
Surveillance, and
Research Support

Branch

Spokane
Mining Research Division

Ground Control
Team

Mining-induced
Seismicity and
Stability Team

Automation and
Technology Team

Health, Exposure,
Assessment &
Monitoring Team



Solutions Available Now for the Mining Industry

ageawareness

worklife safety & health

Dust control recommendations

Electrical safety

Helmet-CAM and EVADE 2.0 software
Diesel particulate matter monitor (DPM)
Cab filtration

Continuous personal dust monitor (CPDM)

Hearing loss simulator and noise training
items

Ergonomics awareness
Intelligent lock out tag out
Heat stress fact sheets

Age awareness

V X


Presenter
Presentation Notes
 

Mary – could use this an introductory slide for the project summary portion of your talk. Change title to “Solutions available for the aggregates or SSG industry” and reorder if needed.
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Safety Pays web app delivers cost estimates for mining injuries

What Is the Cost of Occupational Injury? [ES
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Presenter
Presentation Notes
Safety Pays in Mining is an online tool that provides estimates of the direct and indirect costs of mining injuries
It evolved from OSHA Safety Pays Program, but with newer cost database and mining-specific features
Guides entry of information about what types of injuries you’re interested in estimating
Gives a range of costs based on Ohio workers’ comp data (best available dataset to NIOSH)
Direct costs include workers' compensation claims (medical expenses and indemnity payments for wage loss, both paid and reserved) 
Indirect costs include benefits not covered by workers’ comp, wage costs due to work stoppage, overtime for other workers, training replacements, lost productivity due to inexperienced replacements, lost productivity, cleaning up after the accident, increased workers comp premiums. Must be estimated – we use a multiplier of 2.12 x direct costs, based on published research.
The program estimates impact on profits and increased sales needed to offset injury costs. Also, what safety items could be purchased from savings by preventing the injuries.
Fatalities are not included. They will be the subject of another tool we’re developing


Hazard Recognition Challenge

Haz Rec Challenge

V X

https://www.cdc.gov/niosh/mining/wor
ks/coversheet2013.html

102 top hazards in mine, plant, shop,
roads

Downloadable app

In future load your own pictures into
the app


https://www.cdc.gov/niosh/mining/works/coversheet2013.html

Dust control handbook

Dust Control Handbook
for Industrial Minerals
Mining and Processing

- -



Presenter
Presentation Notes
Designed primarily for use by industrial minerals producers, this handbook contains detailed information on control technologies to address all stages of the minerals handling process, including drilling, crushing, screening, conveyance, bagging, loadout, and transport. The handbook's aim is to empower minerals industry personnel to apply state-of-the-art dust control technology to help reduce or eliminate mine and mill worker exposure to hazardous dust concentrations—a critical component in ensuring the health of our nation's mine workers. 


Cab filtration to reduce dust exposure



Presenter
Presentation Notes
Cab filtration can be applied to any truck, drill, or excavation machine with a cab where airborne dust is a potential hazard, especially around silica sand and excavations involving quartz and sandstone.

Enclosed cabs are a primary means of reducing the silica dust exposure of equipment operators at surface mines. The National Institute for Occupational Safety and Health experimentally investigated various factor effects on cab air filtration system performance. The factors investigated were intake filter efficiency, intake air leakage, intake filter loading (filter flow resistance), recirculation filter use, and wind effects on cab particulate penetration. Adding an intake pressurizer fan to the filtration system was also investigated. Results indicate that intake filter efficiency and recirculation filter use were the two most influential factors on cab penetration performance. Use of the recirculation filter reduced cab penetration by usually an order of magnitude over the intake air filter alone because of the multiplicative filtration of the cab interior air. Intake air leakage and filter loading affected the cab penetration to a lesser extent, while wind had the least impact on cab penetration between the calm and 10-mph wind velocities tested. Adding an intake pressurizer fan notably increased intake airflow and cab pressure with only minor changes to cab penetration. A mathematical model was developed that describes cab penetration in terms of intake filter efficiency, intake air quantity, intake air leakage, recirculation filter efficiency, recirculation filter quantity, and wind penetration.


Continuous personal dust
monitor (CPDM)

Clothes cleaning system removes
hazardous dust from work clothing



Presenter
Presentation Notes
The PDM is a person wearable sampler that measures mass-based respirable dust concentrations. It can be used on silica dust, coal dust, and any other respirable dust the cyclone can handle.

Dust concentrations are stored in internal memory and also shown on an instrument display. Two dust concentration measurements are displayed on the main screen: a cumulative concentration representing exposure from the beginning of the sampling shift and a 30-minute rolling average concentration. Workers can look at the instrument display throughout the shift to know if their dust exposures are elevated and approaching permissible exposure levels. At the completion of sampling, the end-of-shift concentration is displayed and recorded, so that the average respirable dust exposure of the worker is immediately known. The recorded dust levels can be downloaded and examined to identify times of high dust exposure.
 
Other types of real-time dust samplers are available, some that also collect a dust sample on a filter, but the real-time readings are not mass-based and the filter must be processed by a laboratory to determine the actual gravimetric dust concentration. 
 
Immediately knowing the mass-based respirable dust exposure when the sampling period is completed is an advantage that the PDM would offer to the construction industry. The size and weight of the instrument may, however, hinder its application.



End-of-shift silica monitoring system has reached beta test stage

' Silica Monitoring
File Data Help

Samples

| Delete Restore Export samples

Full Text Search | %

Dr=g & column header and drop it here to group by that column

SampleID T | Sample Location T | Worker T | Respirable Dust Mass (mg) T | Dust Concentration (mg,a’m!} T | Silica Mass (ug) T
> | H 0 T1134-1710 393.01
# | T1134-167.0 -Infinity
#H | T1134-186.0 123.56
# T1134-182.0 31.36

#  T1134-161.0 NaN 1111 9.24

# T1134-158.0 NaN -5.74 Infinity

#  T1134-1577.0 NaN 8.00 5.64

# T1134-156.0 NaN £9.34 56.92

# T1134-153.0 NaN 290.78 23441 =
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Presenter
Presentation Notes
End-of-shift silica monitoring will offer more timely silica monitoring over current lab methods.  The benefits of this technology will include:

The system relies on Fourier transform infrared spectroscopy (FTIR) method, which yields results within 2 minutes.

We developed user-friendly software to interface with off-the-shelf instruments (we’ve evaluated four of these, costing from $12,000 to $18,000)

The software works and is undergoing beta test



®

End-of-shift silica monitoring was effective in mini-baghouse case study



Presenter
Presentation Notes
We have been testing this monitoring approach in the field and this is an example for its application. We were involved in the evaluation of the effectiveness of a mini baghouse to control respirable silica dust generated by a sand mover. 

This control technology was developed by colleagues in NIOSH DART and Denver. The evaluation of the control technology was conducted in the field and involved researchers from the three divisions. Respirable dust samples were collected on and around the sand mover during its operation with and without the minibag house. A portion of the samples were analyzed on site for silica estimation. In this way the efficiency of the control technology was estimated in few hours. Overall the control technology was found efficient to remove respirable dust (85%-98%) and respirable crystalline silica (79%-99%) 


Helmet-CAM and EVADE for use with samplers for dust, noise, and other hazards
(Enhanced Video Analysis for Dust Exposure)
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Developed with Unimin as partner



Presenter
Presentation Notes
Helmet-CAM is a video exposure monitoring technology – the physical combination of a wearable HD camera and an exposure monitoring device.  EVADE is the software which pairs the exposure assessment with the video data, thus allowing a nearly instantaneous assessment of the worker’s highest exposure tasks.  EVADE was created by NIOSH software engineers and is available as a free download at the NIOSH website.

Helmet-CAM testing has been an invaluable tool for approximately 5 years – we have tested hundreds of mine workers and learned a great deal about the everyday tasks and behaviors that can contribute to a worker’s silica exposure. 

Helmet-CAM exposure assessment technology is NOT just limited to Dust / Silica.  Helmet-CAM has been used to conduct noise, DPM, VOC and other exposure hazards. The ability to associate a worker’s critical exposures with their task that created those exposures is having an impact on worker health.

We are planning to add compatibility with FLIR infrared cameras soon


Preventing heat iliness
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* Heat illness prevention training S ! w




NIOSH fact sheets on heat strain: An educational tool for miners

Overview of heat
strain

First aid
Risk factors
Acclimatization
Work/rest schedules
Hydration

The National Institute for Occupational Safety and Health (NIOSH)

CDC = MNIOSH = Mining = Tools & Publications

Site Browser Q

Salety and Health Topics
Data & Statistics

Tools & Publications
Tools You Can Use
Publications

Mining Product: Heat
Stress: A Series of Fact
Sheets for Promoting Safe
‘Work in Hot Mining
Settings

News & Articles
Research Program
Mining Links

About Us

MIOSH Homepage

NICSHA-Z

Workplace Safety & | ealth

Mining Product: Heat Stress: A Series of Fact Sheets for Promoting Safe Work in Hot Mining
Settings

+ AEE

Keywords: Heatstress
Crriginal creation date: Seplember 2016

MIOSH Mining has developed fact sheets on heat stress that offer practical information about working in hot

mining conditions. They cover these key areas:

» Overview

» Acclimatization

o First Aid far Heat lllness
» Hydratlon

o Risk Factors

+ Work/Rest Schedules

Reference - September 2016

Spokane Mining Research Division, Department of Health and Human Services, Centers for Disease Control and Prevention, National

Institute for Occupational Safety and Health (,)



Presenter
Presentation Notes
The Mining Program’s heat stress fact sheets were designed for mine workers subjected to heat at surface mines during warm weather and deep underground mines that have high heat levels.


Internet-enabled maintenance monitoring and reporting

e Effective for monitoring personnel access, machine guarding, and status of
maintenance activities

e Digital LOTO next step

e Leverages loT, RFID, and sensor technology to improve hazard recognition

Developed with OldCastle Materials as partner




Arc Flash Awareness Video: Information and Discussion Topics for Electrical
Workers



Presenter
Presentation Notes
Electrical injuries are even more prevalent in construction than in mining. One significant hazard in both is electrocution or burns from arc flash when working with high voltages. Our Arc Flash Awareness training video is readily applicable to construction.

Our guidelines on proximity warning for overhead power lines are also readily applicable to construction.



Hearing loss training and communication solutions
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Presenter
Presentation Notes
Several hearing loss prevention resources developed by the Mining Program are readily applicable to construction.

The Hearing Loss simulator is a training tool that demonstrates the impact of excessive noise exposure by filtering recorded sounds to simulate noise-induced hearing losses. The level of hearing loss simulated is controlled by adjusting the level and time of exposure. Any common sound file can be processed through the simulator.

The program also developed the simplified Roll-Pull-Hold earplug instructions to help users insert their plugs more effectively. There’s also an online fit testing tool to help determine if your earplugs or earmuffs are being worn properly.


Ergonomics Education
customizable training modules, demonstrations and process implementation
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Proactively target risk factors to reduce or

eliminate MSDs and unsafe worksite
design



Presenter
Presentation Notes
The program’s guidance on implementing ergonomics programs and ergonomics training are applicable with minimal modification to construction settings.




ErgoMine mobile ergonomics audit tool

Mine

Mining Ergonomics Audit
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Presenter
Presentation Notes
A mobile Android app that provides guidance on what hazards to look for and how to mitigate them

Does not require ergonomics expertise

Provides practical recommendations

Modules are Bagging, Haulage and Maintenance

Several modules within the audit are applicable to construction including:
Machine Guarding
Lockout/Tagout
Working at Heights
Slips, Trips, and Falls





Age awareness education
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Age Awareness Training for Miners

ageawareness

worklife safety & health

Designing work to slow down the
aging process



Presenter
Presentation Notes
The Mining Program’s guidance on age awareness addresses the physical changes that occur with age (vision, hearing, physical capabilities) and how work can be designed to accommodate those changes.

The guidance and recommendations are readily applicable to construction.


Slip, trip, and fall prevention app under development



Presenter
Presentation Notes
The NIOSH Mining program recently started a project aimed at mitigating slip, trip, and fall risks at surface mining facilities. This project include 5 specific aims focused on determine slip, trip, and fall hazards, quantifying the percentage of time miners spend exposed to these hazards, determining the wear of boot outsoles over time, determining desirable and undesirable features for mining work boots, and evaluating design features of mobile equipment ingress/egress systems to reduce falls. 

An initial research effort which would utilize existing knowledge and the MSD Prevention Team’s skillset, would be to conduct site visits to develop a taxonomy of slip, trip, and fall hazards present at oil and gas sites. Once developed, the time workers spend exposed to these hazards could be determined and used to determine priority areas for preventing slips, trips, and falls at oil and gas sites.  - on pads mostly


NIOSH Mining Partnerships
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http://www.depweb.state.pa.us/dep/site/default.asp
http://www.eme.psu.edu/index.html
http://www.psu.edu/

How to Get More Power Out of NIOSH For Your Company

National Occupational Research Agenda
(NORA) Mining Council

NIOSH has 10 industry sector councils
Mining is most active

¢ e - Meets Wednesday afternoon at SME
g R —— annual meeting (Denver 2018)

Teleconferences

Document that describes H&S needs of
the mining industry

Helps drive the work that gets done

Contact David Snyder: fwx4@cdc.gov

V X
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Presentation Notes
 

Mary – could use this an introductory slide for the project summary portion of your talk. Change title to “Solutions available for the aggregates or SSG industry” and reorder if needed.
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What’s Coming

 Personalized/continuous safety training
* Adult education/active learning focused (UA/NIOSH)
 Based on personality/learning style/experience (Predictive Index)
« Competency/Capability framework (UA/Custos Fratris)
« Serious games (Desert Saber)

 Learning Management Systems (Marine Learning Systems/Mining
Learning Systems)

« Track outcomes of interventions in real-time (NIOSH/Industry
partners)
« Wearable Sensors
« Total worker health — correlate home and work (UA)
 Ergonomics (Human Condition Safety)
 Heat stress/sweat sensors (UA, GuiaCorp, and others)
* Location (ubiquitous GPS)
* Fitness/Activity (Fitbit and others)
« Fatigue (SmartCap and others)

V R



What’s Coming

4D Autonomous Monitoring of Site Environment

Measure, Assess, Predict, Act
Water quality, quantity
Structure stability

Air emissions/quality

Real-time, streamed to protected website, machine learning to predict
outcomes and recommend actions (Sub Rosa LLC, NOAH LLC and
others)

 Mobile Monitoring of Site Environment

Drones for site assessment and volumetrics (many companies)
Multi-spectral imaging (near — thermal infrared)

Augmented reality for hazard recognition, record access (GuiaCorp,
Desert Saber, Red Hammer)

IoT — smart lock out/tag out/ guarding etc (NIOSH)

Machine learning to assess patterns and make
predictions/recommendations

V R



What’s Coming

 Autonomous Vehicles
* Operator assist is more likely
* Collision avoidance
* Fatigue avoidance

 Robots
 Exoskeletons for lifting more likely
 Augmented reality for assisting with technical details
« Ubiquitous speech recognition

« Smart Systems, Al, Machine Learning
* Will be built into everything
* Cyber security will always be an issue but will get better

* Interoperability of data systems — must have some standards for
systems to talk to each other — Global Mining Standards group in SME

 Business advantage will be intelligence not communications and
database protocols




Conclusions

Innovation requires partnerships

Approach innovation as a cube — must
maneuver all faces and planes

Have the range of people involved — starters
and finishers

Commit to systematic adaptation and adoption
Balance societal push and financial pull

What appears as rapid change and innovation
has a generation of hard scientific research
behind it




The New Face of Mining Is
Partnerships for Innovation

Thank You for being great partners!
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