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Noise Control in Oil & Gas Facilities

Noise control is a critical aspect of industrial hygiene in oil and gas facilities. Excessive noise can pose
serious health risks to workers, including hearing loss, stress, and reduced productivity. Therefore, it is
essential to understand key terms and vocabulary related to noise control in the oil and gas industry to
effectively manage and mitigate noise exposure.

Decibel (dB)

The decibel (dB) is the unit used to measure the intensity of sound. It is a logarithmic scale that quantifies
the sound pressure level relative to a reference level. In industrial settings, noise levels are often measured
in decibels to assess the potential impact on workers' health and safety.

A-weighted decibels (dBA)

A-weighted decibels (dBA) are a type of decibel scale that adjusts for the sensitivity of the human ear to
different frequencies of sound. This scale is commonly used in occupational noise exposure assessments to
account for the fact that human hearing is more sensitive to certain frequencies.

Sound Pressure Level (SPL)

Sound pressure level (SPL) is a measure of the pressure variation caused by sound waves in a medium, such
as air. It is often expressed in decibels and is used to quantify the intensity of sound at a specific location.

Hearing Conservation Program

A hearing conservation program is a comprehensive set of measures designed to protect workers from
noise-induced hearing loss. It typically includes noise exposure assessments, engineering controls, personal
protective equipment (PPE), audiometric testing, and employee training.

Engineering Controls

Engineering controls are physical modifications to the work environment that reduce noise levels and
protect workers from excessive noise exposure. Examples of engineering controls in oil and gas facilities
include sound barriers, enclosures, silencers, and vibration isolators.

Personal Protective Equipment (PPE)

Personal protective equipment (PPE) is equipment worn by workers to protect them from occupational
hazards, including noise exposure. In the context of noise control, PPE such as earplugs and earmuffs can
help reduce the risk of hearing loss in noisy environments.
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Occupational Noise Exposure Limit

The occupational noise exposure limit is the maximum allowable level of noise exposure that a worker can
be exposed to without risking hearing damage. In the United States, the Occupational Safety and Health
Administration (OSHA) sets a permissible exposure limit (PEL) of 90 dBA for an 8-hour workday.

Noise Reduction Rating (NRR)

The noise reduction rating (NRR) is a measure of the effectiveness of hearing protection devices, such as
earplugs and earmuffs, in reducing noise exposure. The higher the NRR, the greater the noise reduction
provided by the device.

Time-Weighted Average (TWA)

The time-weighted average (TWA) is a measure of the average noise level that a worker is exposed to over
an 8-hour workday. It takes into account both the level of noise and the duration of exposure to calculate
the overall noise dose received by the worker.

Sound Absorption

Sound absorption is the process by which sound energy is converted into heat energy when it strikes a
material. Materials with high sound absorption properties, such as acoustic panels and foam, can be used to
reduce noise levels in oil and gas facilities.

Sound Transmission Loss (STL)

Sound transmission loss (STL) is a measure of the reduction in sound energy as it passes through a barrier,
such as a wall or enclosure. High STL values indicate that the barrier is effective at blocking the transmission
of sound between different areas.

Room Acoustics

Room acoustics refer to the characteristics of a space that affect the way sound behaves within it. Factors
such as the size, shape, and surface materials of a room can impact noise levels and reverberation, making it
important to consider room acoustics when designing noise control measures.

Impulsive Noise

Impulsive noise is characterized by short-duration, high-intensity sound bursts that can cause hearing
damage and stress in workers. Examples of impulsive noise in oil and gas facilities include equipment
malfunctions, explosions, and sonic booms.

Community Noise

Community noise refers to the noise generated by industrial activities that affects surrounding
neighborhoods and communities. Oil and gas facilities must consider the impact of their operations on
nearby residents and implement noise control measures to minimize community noise levels.
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Noise Dosimeter

A noise dosimeter is a portable device worn by workers to measure their personal noise exposure over a
defined period, such as an 8-hour workday. Dosimeters provide more accurate assessments of individual
noise exposure compared to stationary noise monitors.

Hearing Protection Zone (HPZ)

A hearing protection zone (HPZ) is an area within a facility where noise levels exceed the permissible
exposure limit, requiring workers to wear hearing protection devices. HPZs should be clearly marked and
monitored to ensure compliance with noise control regulations.

Occupational Noise Mapping

Occupational noise mapping is the process of visualizing noise levels in a facility using color-coded maps or
diagrams. By identifying areas with high noise levels, occupational noise mapping can help prioritize noise
control measures and monitor the effectiveness of interventions.

Sound Power Level

Sound power level is a measure of the total acoustic power radiated by a noise source, expressed in
decibels. It provides information about the intensity of sound generated by equipment in oil and gas
facilities and is used to evaluate the need for noise control measures.

Noise Control Challenges

Implementing effective noise control measures in oil and gas facilities can be challenging due to various
factors, including the complexity of industrial processes, the presence of multiple noise sources, and the
need to balance safety and operational requirements. Additionally, changing regulatory standards and
technological advancements may require continuous updates to noise control strategies.

Case Study: Noise Control in Offshore Drilling Platforms

Offshore drilling platforms are known for their high noise levels, which can exceed 100 dBA during drilling
operations. To address this issue, engineers have implemented a range of noise control measures, including
the installation of sound barriers around noisy equipment, the use of underwater silencers to reduce noise
from drilling activities, and the design of quieter drilling rigs. These measures have helped to protect
workers from excessive noise exposure and minimize the impact on marine life in the surrounding
environment.

Conclusion

Noise control is a vital aspect of industrial hygiene in oil and gas facilities, requiring a thorough
understanding of key terms and concepts related to noise exposure, measurement, and mitigation. By
implementing effective engineering controls, personal protective equipment, and hearing conservation
programs, companies can create safer and healthier work environments for their employees while
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complying with regulatory requirements. Continuous monitoring and assessment of noise levels, along with
the adoption of innovative noise control technologies, are essential to reducing the risk of hearing loss and
improving overall occupational health and safety in the oil and gas industry.

Noise Control in Oil & Gas Facilities:

Noise control in oil and gas facilities is a critical aspect of industrial hygiene that aims to minimize the
harmful effects of noise exposure on workers and the surrounding environment. This discipline involves the
implementation of various strategies and technologies to reduce noise levels to acceptable limits and
ensure the health and safety of workers. In this course, we will explore key terms and vocabulary related to
noise control in oil and gas facilities to provide a comprehensive understanding of this topic.

Key Terms:

1. Noise: Unwanted sound that can cause disturbance or harm to individuals exposed to it.

2. Noise Control: The process of reducing or mitigating noise levels to protect workers and the environment.
3. Decibel (dB): A unit of measurement for sound intensity or pressure level.

4. Sound Level: The intensity of sound measured in decibels.

5. Frequency: The number of sound waves per second, measured in hertz (Hz).

6. Sound Pressure Level (SPL): The measure of sound intensity relative to a reference level.

7. Hearing Conservation Program: A set of measures aimed at preventing hearing loss in noisy
environments.

8. Hearing Protection Devices (HPDs): Equipment worn to reduce exposure to noise, such as earplugs or
earmuffs.

9. Occupational Noise Exposure: The level of noise workers are exposed to during their work shifts.

10. Engineering Controls: Physical modifications or changes to equipment or processes to reduce noise
levels.

11. Administrative Controls: Policies, procedures, and training programs to manage noise exposure.

12. Hierarchy of Controls: A systematic approach to controlling hazards, with elimination as the most
effective control method followed by substitution, engineering controls, administrative controls, and
personal protective equipment (PPE).

13. Acoustical Engineering: The branch of engineering concerned with the design and construction of
soundproofing materials and structures.

14. Noise Dosimeter: A device worn by workers to measure their daily noise exposure.
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15. Sound Insulation: The process of reducing the transmission of sound through walls, floors, and ceilings.
Challenges in Noise Control:

1. Variability in Noise Levels: Noise levels in oil and gas facilities can vary significantly depending on the
location, type of equipment, and operational activities, making it challenging to implement consistent noise
control measures.

2. Complexity of Equipment: Oil and gas facilities often contain complex machinery and processes that
generate high levels of noise, requiring specialized expertise to effectively control noise emissions.

3. Cost of Implementation: Installing noise control measures can be expensive, especially in large-scale oil
and gas facilities, making it difficult for companies to justify the investment without clear evidence of
benefits.

4. Regulatory Compliance: Oil and gas facilities must comply with regulations and standards set by
government agencies regarding allowable noise levels, which can pose challenges in ensuring ongoing
compliance and monitoring.

5. Worker Awareness and Training: Workers need to be educated about the risks of noise exposure and
trained on the proper use of hearing protection devices and other control measures to minimize the impact
of noise on their health.

6. Integration of Controls: Implementing a combination of engineering controls, administrative controls, and
personal protective equipment requires a coordinated approach to ensure maximum effectiveness in
reducing noise levels.

7. Maintenance and Monitoring: Regular maintenance and monitoring of noise control measures are
essential to ensure their continued effectiveness and identify any issues that may arise over time.

Strategies for Noise Control:

1. Engineering Controls:
- Installing sound barriers or enclosures around noisy equipment.
- Using vibration isolation mounts to reduce noise transmission.
- Implementing mufflers or silencers on exhaust systems.

2. Administrative Controls:
- Rotating workers to minimize exposure to high noise areas.
- Scheduling noisy activities during non-peak hours.
- Providing quiet zones for workers to take breaks.

3. Hearing Conservation Program:
- Conducting regular noise assessments to identify areas of high noise exposure.
- Providing audiometric testing for workers to monitor their hearing health.
- Offering training on the use of hearing protection devices.
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4. Personal Protective Equipment (PPE):
- Providing workers with earplugs or earmuffs to reduce noise exposure.
- Ensuring proper fit and maintenance of hearing protection devices.
- Monitoring compliance with PPE usage among workers.

5. Noise Monitoring and Surveillance:
- Using noise dosimeters to measure workers' exposure levels.
- Conducting regular environmental noise surveys to identify sources of excessive noise.
- Analyzing data to determine trends and areas for improvement.

6. Acoustical Design:
- Designing facilities with sound-absorbing materials to reduce noise levels.
- Incorporating soundproofing measures into building construction.
- Consulting with acoustical engineers to optimize noise control strategies.

Case Study:

In a large oil refinery, workers are exposed to high levels of noise from various equipment, including pumps,
compressors, and turbines. The company has implemented a comprehensive noise control program to
protect workers' hearing health and ensure compliance with regulatory requirements.

The engineering department has designed sound enclosures for the loudest equipment to reduce noise
emissions. They have also installed vibration isolation mounts to minimize noise transmission through the
facility. Additionally, mufflers and silencers have been added to exhaust systems to decrease noise levels.

The health and safety team has developed a hearing conservation program that includes regular noise
assessments and audiometric testing for workers. They provide training on the proper use of hearing
protection devices and monitor compliance with PPE usage. Workers are educated about the risks of noise
exposure and encouraged to report any concerns about noise levels in their work areas.

Regular noise monitoring and surveillance are conducted throughout the facility using noise dosimeters and
environmental noise surveys. Data analysis helps identify areas of high noise exposure and opportunities for
further noise control improvements. Acoustical engineers are consulted to optimize the design of new
facilities and incorporate soundproofing measures into building construction.

By implementing a combination of engineering controls, administrative controls, and personal protective
equipment, the oil refinery has successfully reduced noise levels and protected workers from the harmful
effects of noise exposure. The company continues to monitor and update its noise control program to
ensure ongoing compliance with regulations and standards.

Conclusion:

Noise control in oil and gas facilities is a complex and challenging aspect of industrial hygiene that requires
a comprehensive approach to protect workers and the environment from the harmful effects of noise
exposure. By implementing a combination of engineering controls, administrative controls, and personal
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protective equipment, companies can effectively reduce noise levels and ensure the health and safety of
their employees. Regular monitoring and surveillance are essential to identify areas for improvement and
maintain compliance with regulatory requirements. Acoustical design and consultation with experts can
help optimize noise control strategies and minimize the impact of noise in oil and gas facilities.
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