
SPRING HEALTH AND SAFETY SUMMIT 2022: NOISE AND HEAT STRESS  
April 06, 2022: 

Time (ET) Speaker Organization Presentation Title 

12:00–12:10 pm Bradley King NIOSH Welcome 

12:10-12:15 pm John Howard NIOSH Opening Remarks 

12:15–12:45 pm Elizabeth 
Masterson NIOSH Epidemiology and Surveillance of Occupational Hearing Loss 

in the United States  

12:45–1:15 pm Thais Morata NIOSH Collaborative initiatives to expedite progress in the risk 
assessment and management of ototoxic exposures at work

 

  BREAK (5 minutes)  

1:20–1:50 pm Audrey Profitt  OSHA A Review of OSHA’s Noise Standard Applicability to the Oil 
and Gas Industry

 

1:50–2:20 pm Chad Hyman SRP Environmental Are All Engineering Controls Considered Equal?
 

2:20–2:50 pm Chris Warnick 

Benchmark Safety, 
Health, and 

Environmental 
Services, LLC 

Oil & gas noise: 5 things that make your ears go ouch
 

  BREAK (5 minutes)  

2:55-3:20 pm Michael Odenit XstremeMD Audiometry testing in the workplace 

3:20–3:50 pm Bill Murphy 

Stephenson and 
Stephenson, 
Research and 

Consulting, LLC 

Earplug fit testing and evaluating earplug performance over 
a work-shift with a fit-test system

 

3:50–4:00 pm Kalie Boot Ovintiv Quantitative Earplug Fit Testing for Oil and Gas Workers:  
A Case Study

 

April 07, 2022: 

Time (ET) Speaker Organization Presentation Title 

12:00–12:25 pm Bradley King NIOSH 
Welcome/Recap of Day 1 

Preview of NIOSH Study “Noise Exposures and Hearing Loss 
in the Oil and Gas Extraction Industry” 

12:25–12:55 pm Brenda Jacklitsch NIOSH Occupational Heat Stress
 

  BREAK (5 minutes)  

1:00–2:00 pm 
Gary Orr 

Pamela Barclay 
Stephen Schayer  

OSHA  
OSHA Heat Stress Enforcement Initiative 
OSHA’s Heat Illness Prevention Campaign 

OSHA’s Heat Rulemaking Activities 

2:00–2:25 pm Nancy Lin Colorado School of 
Public Health 

Risk Factors for Heat Stress Injuries and Fatalities in the Oil 
and Gas Extraction Workers

 

2:25–2:55 pm Adam McCann Liberty Mutual Essential Elements of a Heat Stress Management Program
 

  BREAK (5 minutes)  

3:00–3:30 pm Jon Williams NIOSH Heat Stress, Physiological Strain, and the Occupational Use 
of Personal Protective Equipment (PPE)

 

3:30–4:00 pm Derek Sang Bulwark Protection Flame Resistant/Arc Rated Clothing Selection vs. Mother 
Nature

 



ABSTRACTS: 
Elizabeth Masterson, Co-coordinator of the NORA Hearing Loss Prevention Cross-Sector Program, and 
Research Epidemiologist, NIOSH: “Epidemiology and Surveillance of Occupational Hearing Loss in the 
United States”  

• Abstract: Hearing loss is one of the most common work-related illnesses in the United States. Approximately 
12% of the U.S. working population has hearing difficulty, but the prevalence varies widely depending on 
occupational noise exposure, a known cause of hearing loss. About 41 million current U.S. workers have a 
history of occupational noise exposure, with 22 million exposed each year. Ototoxic chemicals can also cause 
hearing loss or make the ear more susceptible to the damaging effects of hazardous noise. These chemicals 
include solvents, metals and compounds, asphyxiants, nitriles and pharmaceuticals. About 10 million U.S. 
workers are exposed to solvents, and an unknown number are exposed to other ototoxicants. The NIOSH 
Occupational Hearing Loss Surveillance Program has collected millions of de-identified worker audiograms and 
related data from audiometric service providers, hospitals and others who perform hearing testing for noise-
exposed workers. NIOSH examined these data, and other available data sources, such as Centers for Disease 
Control and Prevention population surveys, to generate national estimates for noise exposure, hearing loss and 
related conditions (e.g., tinnitus) by industry, and when data were available, by occupation. The literature was 
also examined for available estimates for U.S. military workers. 

Thais Morata, Research Epidemiologist, Noise and Acoustics Team, NIOSH: “Collaborative initiatives to 
expedite progress in the risk assessment and management of ototoxic exposures at work” 

• Abstract: Several common chemicals can damage hearing and interact with noise. Chemicals identified as 
ototoxic include solvents, metals, asphyxiants, carbon monoxide, organotins, polychlorinated biphenyls (PBCs), 
and certain pesticides.  Reports from animal experiments demonstrate that chemicals can interact synergistically 
with noise or potentiate its effects. The interaction is modified by several factors, including the temporal 
distribution of the noise exposure.  Some ototoxic chemicals can affect hearing even with low or no noise 
exposure. Evidence has prompted the proposal of new guidelines and standards on hearing loss prevention in 
the US and abroad. In 2018, the Occupational Safety and Health Administration and the National Institute for 
Occupational Safety and Health (NIOSH) jointly published the Safety and Health Information Bulletin Preventing 
Hearing Loss Caused by Chemical (Ototoxicity) and Noise Exposure. In 2020, the American Conference of 
Governmental Industrial Hygienists’ Threshold Limit Values® publication for the first time included an ototoxicity 
notation to alert the safety and health community about the risk. In 2020, NIOSH joined the International 
Ototoxicity Management Group to develop guidelines on ototoxicants in the workplace. NIOSH also joined the 
Collaboration on Ototoxicity Risk Assessment initiative by the Health and Environmental Sciences Institute (HESI) 
focused on the mechanisms of toxicity.  This presentation will describe these developments and current 
recommendations for preventing auditory effects of exposure to ototoxicants. 

Audrey Profitt, OSHA: “A Review of OSHA’s Noise Standard Applicability to the Oil and Gas Industry” 
• Abstract: OSHA’s NORA Oil and Gas Spring Health and Safety Summit 2022 noise presentation, A review of 

OSHA’s Noise Standard Applicability to the Oil and Gas Industry, will cover the background of the Noise standard, 
29 CFR 1910.95, its applicability and implementation to the Oil and Gas Industry.  Also covered will be federal 
enforcement statistics, applicable letters of interpretation, and addressing emerging issues related to noise and 
hearing conservation programs. 

Chad Hyman, Chief Operating Officer, SRP Environmental: “Are All Engineering Controls Considered 
Equal”  

• Abstract: During operational advances, there are sometimes situations in which engineering solutions are 
implemented under the pretense of “minimizing a concern” or being a solution to “eliminate health concerns”.  
Even though the implementation of these controls is performed with good intentions, their effectiveness of 
controlling all associated hazards may not align as initially planned. This presentation will review data collected 



ABSTRACTS: 
from two separate Noise Assessments, in which the presenter evaluated the noise reduction capabilities of 
changing the operational power source of a drilling rig and pressure pumping fleet from diesel to fully electric.   
 
After reviewing these individual studies, the presenter will provide a real-time example of how an industrial 
hygienist could be beneficial during the early stages of planning.  This specific example will provide a 
quantitative noise model that was used to determine potential risk of installing a compressor within the vicinity 
of residential properties.     

Chris Warnick, Benchmark Safety, Health, & Environmental Services, LLC: Oil & gas noise: 5 things that 
make your ears go ouch 

• Abstract: Noise is a pervasive stressor not only common to oil and gas operations but also almost any 
occupational setting.  The stressor has the potential to cause hearing loss in workers involved in the 
construction, drilling, completions, production, midstream, and downstream phases of the oil and gas industry.  
This presentation will focus on the evaluation and control of five of the more prevalent noise sources within the 
industry.  The suggestions presented will include approaches to the assessment of noise exposures as well as 
practical noise controls, emphasizing the hierarchy of controls. 

Michael Odinet, Chief Medical Officer, XstremeMD: Audiometry testing in the workplace 
• Abstract: Onsite audiometry testing has been implemented on offshore installations within the Gulf of Mexico.  

This allows for convenience on the part of the patient and allows for the medical provider to be a proactive 
component in companies hearing conservation program.  The location of the testing typically occurs within the 
sick bay of the installation.  Calibrated soundproof booths meeting the OSHA ears covered standard.  
Audiometry testing is conducted on calibrated instruments using air-conduction, pure tone.  Technicians 
performing the test, typically paramedics, are certified Occupational Hearing Conservationist through the 
Council for accreditation in Occupation Hearing Conservation.  Work schedule adjustments are made to afford 
the patient at least 14 continuous hours in noise environments below 80dB.  Auditory examination is conducted 
prior to the test and printed results are submitted for review. 
Annual exams must be compared to the baseline in a timely fashion to meet the 30-day re-evaluation period.  
Noted standard threshold shift (STS) must be evaluated by an audiologist to determine if the shift is temporary 
or permanent.  Age correction calculations are conducted with noted shifts.  Missed opportunities would include 
assuming that an STS is or is not work related.  The totality of the circumstances surrounding the loss must be 
considered and evaluated.  Age correction calculations can be conducted to rule out presbycusis.  There must be 
an evidentiary basis that the loss is more likely than not solely attributable to something other than the 
occupational noise exposure before such a determination can be made.  Partial influence of the work 
environment would still result in the lose being considered work related.  All cases of work-related noise induced 
hearing loss need to require evaluation of the patient’s hearing conservation practices and the configuration of 
the work environment, including PPE and applicable administrative controls.  Pitfalls to avoid include ensuring 
that the technician always in the room with the patient during the test to alert of alarm activation.  Booth is 
placed to allow easy of entry and exit.  Employer’s must ensure that employees are properly trained on the use 
of hearing protection.  Foam ear plugs are very common, and employers must increase their vigilance to ensure 
that these devices are properly inserted to achieve maximum benefit. 

Bill Murphy, Stephenson and Stephenson, Research and Consulting, LLC: “Earplug fit testing and 
evaluating earplug performance over a work-shift with a fit-test system.” 

• Abstract: For over 30 years, hearing conservation professionals have known that the Noise Reduction Rating is 
not necessarily representative of the protection afforded to the average user of hearing protection.  The basics 
of hearing protector fit testing systems and how to use the personal attenuation rating (PAR) will be presented.  
A case study from an evaluation of earplug use at a bottling plant will be presented.  Changes in personal 



ABSTRACTS: 
attenuation ratings of foam and pre-molded earplugs were measured from active workers over the course of a 
2-hour work-shift.  Formable earplugs were found to retain their initial PAR slightly better than pre-molded 
earplugs.  More earplugs failures (falling out of the ear) were observed for pre-molded earplugs than formable 
plugs. 

Kalie Boot, Senior IH and OH Advisor, Ovintiv: “Quantitative Earplug Fit Testing for Oil and Gas Workers:  
A Case Study”  

• Abstract: OSHA 1910.95 states that employees “shall be given the opportunity to select their hearing 
protectors….” and that employers shall “provide training in the use and care, (as well as), ensure proper initial 
fitting”. So how do you as an employer offer up a range of hearing protectors and ensure proper fit? Verifying 
the noise reduction rating (NRR) of a plug is one step but quantifying inner ear protection is the only way to be 
assured your staff are protected. In this presentation I will walk through our case study of fit testing Oil and Gas 
operators for ear plugs. We defined success as ensuring all operators had a solution that would cover them for 
20 dB of attenuation. It was not as easy as we thought but we are here to share our learnings. Learn what took 
us 6 years to understand, in 10 minutes. 

Bradley King, Senior Industrial Hygienist, NORA Oil and Gas Extraction Sector Program, NIOSH: “Preview 
of NIOSH Study “Noise Exposures and Hearing Loss in the Oil and Gas Extraction Industry”” 

• Abstract: Noise induced hearing loss, caused by damage to nerve cells of the inner ear, often happens slowly 
and occurs without notice. Because of a lack of published studies, little is known of the burden of hearing loss in 
the U.S. oil and gas extraction (OGE) worker population. This presentation will discuss a new NIOSH research 
study to systematically characterize and assess noise and ototoxicant exposures, evaluate controls currently 
implemented in the industry, and explore the extent of hearing loss experienced by OGE workers. 

Brenda Jacklitsch, Research Health Scientist, NIOSH: “Occupational Heat Stress” 
• Abstract: Workers who are exposed to extreme heat or work in hot environments, and those engaged in 

strenuous physical activities may be at risk for heat stress. Exposure to extreme heat can result in occupational 
illnesses (e.g., heat stroke, heat exhaustion), and heat can also increase workers’ risk of injuries (e.g., burns, 
dizziness resulting in falls and traumatic injuries). During this session the following will be provided: (1) 
background for understanding heat stress and heat-related illnesses and injuries, (2) an overview of the NIOSH 
Criteria for a Recommended Standard: Occupational Exposure to Heat and Hot Environments, and (3) 
educational resources and tools, such as the recently updated OSHA-NIOSH Heat Safety Tool app. 

Gary Orr, OSHA: “OSHA’s Heat Stress Enforcement Initiative” 
• Abstract: This presentation describes the OSHA heat enforcement initiative to prevent and protect employees 

from serious heat-related illnesses and deaths while working in hazardous hot indoor or outdoor environments.  
The heat initiative expands on OSHA’s ongoing heat-related illness prevention campaign by setting forth the 
enforcement component and reiterating its compliance assistance and outreach efforts.  The initiative prioritizes 
heat-related interventions and inspections of work activities on days when the heat index exceeds 80℉.  The 
initiative emphasizes the implementation of proactive interventions, such as water, rest, and shade, and other 
important prevention measures such as acclimatization of new or returning workers. 

Pamela Barclay, OSHA: “OSHA’s Heat Illness Prevention Campaign” 
• Abstract: Although illness from exposure to heat is preventable, heat illness sickens thousands and results in the 

death of dozens of workers each year. The Heat Illness Prevention Campaign aims to educate employers and 
workers on the dangers of working in the heat. This presentation will discuss the Campaign’s origins, strategies 
and tactics, and plans for 2022. 



ABSTRACTS: 
Stephen Schayer, Director, Office of Physical Hazards, Directorate of Standards and Guidance, OSHA: 
“OSHA’s Heat Rulemaking Activities”  

• Abstract: On October 27, 2021, OSHA published an Advance Notice of Proposed Rulemaking (ANPRM) for Heat 
Injury and Illness Prevention in Outdoor and Indoor Work Settings in the Federal Register. With this publication, 
OSHA is beginning the rulemaking process to consider a heat-specific workplace standard. A standard specific to 
heat-related injury and illness prevention would more clearly set forth employer obligations and the measures 
necessary to more effectively protect employees from hazardous heat. The public comment period closed on 
January 26, 2022.  This presentation will provide an update on OSHA’s heat rulemaking activities. 

Nancy Lin, Occupational Medicine Fellow, Colorado School of Public Health, CU Anschutz Medical 
Campus “Risk Factors for Heat Stress Injuries and Fatalities in the Oil and Gas Extraction Workers” 

• Abstract: Many oil and gas extraction (OGE) activities are performed outdoors in high heat environments, which 
places OGE workers at high risk for occupational heat stress illness. This presentation reviews heat stress 
fatalities and serious injuries that have occurred in the OGE industry and identifies common risk factors. Data 
from the NIOSH Fatalities in Oil and Gas (FOG) database were reviewed between the years 2015 and 2019. Nine 
fatalities from the FOG database were identified as definite or possible heat-related cases based on criteria 
defined in this review. More emphasis on adequate training, acclimatization regimens, medical screening for 
cardiovascular disease, and education about the dangers of amphetamine use in hot conditions may reduce the 
fatalities and injuries from heat stress in this industry. 

Adam McCann, Liberty Mutual: “Essential Elements of a Heat Stress Management Program” 
• Abstract: The discussion will revolve around essential elements of a heat stress management program, and how 

they contribute to the overall health and safety of workers in the oil and gas setting.  An overview of Liberty 
Mutual’s newly developed “Heat Stress Management Program Assessment” will be provided, showing how the 
tool can be helpful in preventing heat related illnesses during hotter periods of the year. 

Jon Williams, Senior Research Physiologist, National Personal Protective Technology Laboratory, 
NIOSH: “Heat Stress, Physiological Strain, and the Occupational Use of Personal Protective Equipment 
(PPE)”  

• Abstract: Workers employed in numerous occupational settings are at risk for exposure to hot environments.  In 
many settings, the worker is required to wear PPE to protect against external hazards.  However, encapsulating 
PPE is capable of trapping body heat which then adds to the thermal stress experienced by the worker.  The 
thermal stress can potentially result in heat injury or illness.  This presentation will provide a brief review of the 
physiological responses to external thermal stress and the mechanisms for body heat transfer to the 
environment to maintain a constant core body temperature.  The effects of PPE on these mechanisms will be 
discussed as well as the potential means to mitigate the “burden” of PPE on the wearer 

Derek Sang, Technical Training Manager, Bulwark Protection: “Flame Resistant/Arc Rated Clothing 
Selection vs. Mother Nature”  

• Abstract: How do you balance protecting your employees against the improbable while dealing with the daily 
hazards such as excessive heat?  Balancing your work environment which includes heat stress while remaining 
true to your hazard assessment that recognizes thermal exposure to arc flashes or flash fires is not easy. What 
additional considerations need to be addressed when building a Flame Resistant/Arc Rated Clothing program 
that protects against the thermal hazard while working in the extremes. 
 
When the environment is the hazard what do your people need to know about heat stress as it relates to 
performing their job while properly wearing their FR/AR clothing. This session will utilize power-point, video, 



ABSTRACTS: 
and photographs to demonstrate how FR/AR Clothing is designed to work and how to balance FR/AR clothing 
while working in extreme conditions that includes extreme heat. Attendees will take away: 

o Understanding and preventing heat stress 
o What to look for in FR/AR clothing to assist working in extremes 
o How to utilize different FR/AR fabrics to maximize comfort in extreme temperatures 
o How to remain compliant in extreme conditions 
o Common mistakes and how to avoid them when deploying FR/AR clothing in Hot 

 

The findings and conclusions in these presentations are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention (CDC), the National Institute for Occupational Safety 
and Health (NIOSH), and the NORA Oil and Gas Extraction (OGE) Sector Council. Mention of any company or product 
does not constitute endorsement by CDC, NIOSH, or the NORA OGE Sector Council. 
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