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Bechtel is the world's largest engineering, 
construction, and project management company

– BSII - Government Contracts, Environmental Cleanup Projects

– Civil - Airports and Seaports, Roads and Rail Systems

– Mining & Metals - Mines and Smelters , 

– Oil, Gas, Chemicals - Refineries and Petrochemical Facilities, Pipelines 

– Power - Fossil and Nuclear Power Plants, 

– Communications – Communications Networks

Presenter
Presentation Notes

Bechtel is the world’s largest engineering, Construction and Project Management Company.

Services include:
Construction
Development & Financing
Engineering Technology
Procurement
Project Management
Project Safety Management

Six divisions include:
BSII - Government Contracts, Environmental Cleanup Projects 
Civil - Airports and Seaports, Roads and Rail Systems 
Mining & Metals - Mines and Smelters , 
Oil, Gas, Chemicals - Refineries and Petrochemical Facilities, Pipelines 
Power - Fossil and Nuclear Power Plants, 
Communications – Communications Networks
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Hanford Waste Treatment Plant

January 13, 2021

BNII Waste Treatment & Immobilization Plant (WTP)

• Hanford Site one of the homes of the Manhattan Project

• World’s largest radioactive waste treatment plant 

• 56 million gallons of radioactive and chemical waste 

• 3200 BNI URS & Subcontractor Employees 

– 1100 Employees in the Hearing                                                

Conservation Program

Presenter
Presentation Notes
In 1943, residents of small town in WA State now called the Hanford Site, were evacuated, to provide accommodations for the  Manhattan Project.  

The mission of the top-secret government project was to produce plutonium for a new weapon the atomic bomb
  
50,000 people, most who did not know what they were producing 

56 million gallons of mixed chemical nuclear waste generated over 40 years

Hanford is now the largest environmental cleanup efforts in the world. 

Bechtel National, Inc. is designing, constructing and commissioning the world’s largest radioactive waste treatment plant for the U.S. Department of Energy (DOE).  

When complete, the Hanford Waste Treatment and Immobilization Plant (WTP), also known as the "Vit Plant," will process and stabilize 56 million gallons of mixed radioactive and chemical waste

BNI, URS & Subs have aprox. 3200   employees on the WTP project 
1500 site construction 1700 in town engineering design and support.  

The Hearing Conservation Program has aprox. 1100 employees  covered 
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Hearing Conservation Team 
(Back row left to right)

• Jacob Bailey, Industrial Hygiene Technician

• Jacob Lukins, Industrial Hygiene Intern

• Scott Nickerson, CSP, Lead Field Industrial Hygienists

(Front row Left to right)

• Teresa Morgan, Senior Industrial Hygienists

• Rachel D'Amico, Industrial Hygienist

• Chris Bruni, MPH, CIH, CSP
Lead, Program Industrial Hygienist
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Hearing Conservation Initiative

January 13, 2021

Fully assess noise exposures at large 
construction site and communicate the exposure hazards 
to workers and management for implementing controls to 
address the challenges of:

– Continuous changing exposure parameters 
• Trades/Crafts
• Environment
• Tasks
• Tools

– Large number of subcontractors

Presenter
Presentation Notes
The goal of Safety Assurance is to provide a state of the art noise reduction and Hearing Conservation Program for the employees of a large Construction site.  

The exposures for most of the workers can change not only from day to day but by the hour.  

For example when assessing exposure for a welder one day the welder will be welding MIG on mild steel, low noise the next day or two hours latter he may be conducting carbon arc gouging, a task that we have assessed to require double hearing protection.  The welder may perform welding in an open area with no other work being conducted in the area and the next day or two hours later welding by another craft conducting cement scabbuling.  

The solution requires assessing that account for different crafts working in various environments with changing tasks and equipment and providing controls with sufficient margin of safety to allow for the wide variation of exposure scenarios.
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Initiative Elements

January 13, 2021

• Determine Regulatory Requirements

• Qualitative Noise Assessment
(Inventory of noise sources)

• Monitoring & Exposure/Environment Assessment

• Communicating Hazards & Control Methods

• Implement Controls

• Medical Evaluation

• Periodic Program Self-Assessment

Presenter
Presentation Notes
Initiative Elements for dynamic construction project

The implementation of Noise Initiative Elements for complying with DOE  requirements may be quite different from a production or privet industry facility.

Given this environment, implementation of the Initiative requires:

Determine the regulatory requirements that apply under 10 CFR 851 that will determine your monitoring protocol and effect the exposure assessment. 

Conduct sufficient monitoring to assess the exposures as they pertain to the dynamic environment and the numerous variables that would effect the exposures. Maintain this monitoring and assessment process as the construction phases progress.

Communicate the exposure hazards to workers and management to recognize what constitutes a hazardous exposure environment and what controls would apply to the situation. 

Provide controls with sufficient factor of safety that if followed will prevent an overexposure.

Provide medical evaluations/audiograms as a confirmation of the effectiveness of the program.

Provide periodic self assessments to evaluate the monitoring, exposure assessment, controls and program implementation are sufficient to maintain the Initiative Elements. 
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Regulatory Requirements

• DOE Owned Facility – 10 CFR 851

– OSHA – 29 CFR 1910

– OSHA – 29 CFR 1926

– ACGIH/NIOSH ( 85 dB TWA, 3 dB exchange rate)

Presenter
Presentation Notes
DOE Facility must follow 10 CFR 851. 

 Does not set specific regulations as far as exposure limits.  Instead references all government regulations and most recognized Safety/Health Organizations and requires that the most stringent or limiting requirements be used.  

Many times for physical & chemical exposures this is the ACGIH TLVs.

A highbred of OSHA 1910, 1926 Regulations with the ACGIH TLVs and noise exposure criteria must be implemented.
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Qualitative Noise Assessment

Inventory of Noise Sources

– Tools

– Stationary Equipment

– Mobile Equipment

Presenter
Presentation Notes
Determination of noise sources the first step in in assessing noise exposures

Inventory of Noise sources was obtained and compiled

They were obtained through Manufactures information provided 
Online research (NIOSH)
Actual Sound level measurements
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Inventory of Noise Sources

Tool Sound Level Database

– Manufacturer’s Data

– NIOSH Power Tool database

http://wwwn.cdc.gov/niosh-sound-vibration/

– Sound Level Measurements

Presenter
Presentation Notes

Compiling of noise source list and relative exposure hazard. Noise sources were evaluated for association with specific crafts for monitoring and assessment process.

Monitoring protocol was devised targeting the noise sources and the crafts and tasks in which they were present.

All noise sources were complied into an Inventory of Noise Sources with noise levels and distances from the sources that would constitute a Hearing Protection required area.
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Monitoring & Hazard Assessment

• Exposure Assessment by Craft

• Exposure Assessment by Task/Equipment

• Exposure Assessment by Environment
(Worst possible exposure potential)

Presenter
Presentation Notes
Noise exposure monitoring is conducted to characterize worker exposure by type of craft and by specific job/tasks performed by each craft.  

The crafts and job tasks documented to have the highest noise exposure are targeted 

All measured noise exposure of the crafts and tasks are continually assessed for trends of changing conditions that may result in a worker over exposure.

The results of the monitoring are assessed to evaluate that the controls have a sufficient level of safety to account for the changing environment conditions.
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Monitoring & Hazard Assessment

• Extensive Monitoring is required for assessment

– Personal Dosimetry
• Job

• Task

• Environment

• High Noise Task/Equipment

Presenter
Presentation Notes
To continually assess for changing conditions involves a large amount of monitoring , particularly when introducing the program.

These statistics are documented monthly. All personal dosimetry and sound level monitoring results are entered into a database. 

 The database is searchable.  Reports detailing monitoring results by Craft, task, tools used or any combination can be data mined from the database.

In 2011, 133 sound level surveys and 112 noise dosimetry exposure monitoring were conducted on a workforce of approximately 820 craft workers and 300 non-manual, exposed workers covered under the hearing Conservation Program. These statistics are documented monthly.  (See attachment IH Overall Progress)
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Monitoring & Hazard Assessment

Sound Level Measurements

– Tools

– Barriers – Adjacent Work Areas

– Posting Requirements

Presenter
Presentation Notes
Extensive sound level measurements are also conducted on a daily basis.  They are conducted to verify the published data the noise levels of various tools.

Noise level measurements are made to verify the noise level fields of various jobs/tasks and to insure the correct posting of the areas and requirement of the use of PPE.

Worker dosimetry results are examined after each monitoring session.  This exposure is evaluated against the protection factor provided by the hearing protection devices used.  The calculation is conducted using the method required by OSHA 

 If an over exposure occurs, it is investigated and reported to the Department of Energy, (DOE) within 24 hours.  An over exposure has not occurred in the past 30 months.
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Communicate Hazards

• Inform workers what tools, tasks and environments 
produce hazardous noise levels 

• Communicate Controls

– Equipment Database

– Job Hazard Analysis (JHA)

– Training

Presenter
Presentation Notes
How does a craft worker know what noise level is hazardous, and when hearing protection is required and where it is not.

The worker must understand the tools and tasks that constitute a hazardous noise area, what level of controls are required and how to implement the controls.

Equipment Database, what equipment produces hazardous noise and what the noise level is and what conditions influence the noise levels

JHA, For every job what hazards will be generated and what steps to take and how to conduct them

Training, explains the hazards, how to use the Equipment Database and the JHAs and how all of the elements of the Hearing Conservation Program works.



Excellence Award     |Excellence Award     |14

Communication of Jobsite Controls

• Barricades and postings

• Interaction/Coordination with other workers 

• Noise suppression curtains

• Areas where use of PPE is required

Presenter
Presentation Notes
The jobs and associated hazards including noise are discussed before every job using a process called Safety Task Analysis Risk Reduction Talk (STARRT card). 

During this talk the work to be performed, the associated hazards and the required controls are discussed.

All workers present at the job sign the STARRT card.
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Controls

Engineering
– Stationary equipment

– Workshops

– Portable noise absorbing curtains

Presenter
Presentation Notes
In some cases excessive noise sources from fixed locations and equipment are created.  These type of  exposures allow the application of more traditional engineering controls. 

The noise reduction from the engineering controls on the ventilation unit was a 10 dBA  sound level reduction

The noise reduction applied to the combo shop walls resulted in a 5 dBA reduction
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Controls

Administrative

– Coordinating scheduling of jobs

– Set-up of noise field barriers

– Posting of sound levels and 

barrier distance

Presenter
Presentation Notes
Implementation of the program elements and the administrative controls are the major component of the program and compliance.

The tool sound level database is provided at the tool cribs and various work areas 

A label naming the tool it’s sound level and the type of barricade and the distance at which  it is to be set up and the level of hearing protection required is attached to the specific tool.
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Controls

Administrative
– Hearing Protection Required  Posting

– Task rotation/time limitation

– IH Job Site Technical Assistance

Presenter
Presentation Notes

Working with other crews in the area.


Within Yellow Barrier other crews must be in hearing protection. 

Red Barrier, no other workers enter area only the worker conducting the high noise work.

The appropriate postings are also provided for each type of work setup
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Controls

PPE
– Large selection

– Minimum NRR required

– Designated single hearing 
protection dB range

– Designated double hearing 
protection dB range

– Designated double hearing 
protection & time limitation dB range

Presenter
Presentation Notes
A variety of hearing protection devices are provided for the WTP workers.  As seen on the attachment, Approved Hearing Protection Device Matrix, there are a number of types and styles of hearing protective devices that are authorized for the WTP.  

Various styles along with employee training assure that proper fit can be achieved for all workers.   Some of the devices that can be put on and off quickly and easily and still provide a proper fit are provided for workers that must pass in and out of high noise areas.  
Other devices such as the Peltor Optime, 95 H6, Low Series, Behind the Neck are provided only when conducting job tasks that have been determined to require double hearing protection and also require the use of  a Powered Air Purifying Respirator with full hood.  (See attachments, Evaluation Peltor Optime 95 H6-B behind the neck Ear Muffs and  Evaluation Ear Plugs with mechanical aid or stem)  On rare occasions workers with special needs to achieve proper fit have been provided with special devices not shown on the matrix.  
The WTP, HPDs are chosen by the following criteria:
Noise levels generated
Noise attenuation
Proper fit for the worker
Type of job to be conducted
Other PPE required
Comfort
Ease of donning  and doffing 
Cost
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Medical Evaluation

• Initial Base Line

• Past Medical Records

• Yearly Audiograms

• All STS Investigated, Standard Investigation Form

• If not temporary, audiologist evaluates

• Exit Audiograms

Presenter
Presentation Notes
The WTP utilizes a contract medical department.
Medical personnel are present at the site daily

Audiograms are conducted at the site.

Medical records are maintained and reviewed for workers returning from another worksite/employer.

All measured threshold shifts are investigated by the Lead Field or Program Hygienists and documented on a standardized form.

If any STS is found not to be temporary, the worker is sent to an outside audiologist for evaluation.
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Program Assessment

• Yearly Self Assessment

• DOE Program, Assessment

• Continuous Improvement

• Findings & corrective actions documented

Presenter
Presentation Notes
The program is assessed yearly 

 In-house
 Corporate assessors
 Third Party assessors
 DOE assessors

All findings are documented and all corrective actions are documented
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Program Assessment

Employee Threshold Shifts/Hearing Loss
Present Program Implemented in 2009

– 2007 2 Recordable Employee Hearing Losses

– 2008 1 Recordable Employee Hearing Loss

– 2009 No Recordable Employee Hearing Loss

– 2010 No Recordable Employee Hearing Loss

– 2011 No Recordable Employee Hearing Loss
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Lessons Learned

• Much of the WTP program has been adopted by other 
divisions of Bechtel

• Program elements can be incorporated with relatively 
low cost

• Benefits are derived beyond the Hearing Conservation 
Program

January 13, 2021

Presenter
Presentation Notes
Benefits beyond the Hearing Conservation Program include:

Controls used in the HCP also help control other chemical exposures such as welding fume, hexavalent chromium and silica.  


Aids in accident reduction by segregating specific jobs sites and controlling the flow of foot traffic and mobile equipment through hazardous work areas.

Integrates controls for other programs such as providing vibration levels on the noise level tags on certain power tools designating those that require anti-vibration gloves as part of the ergonomic program.
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Future Directions

• Develop criteria for procurement procedures to evaluate 
tools and equipment for the noise level reduction 

• Research additional engineering controls to further 
reduce noise:  
– Hand power, pneumatic and powder actuated tools
– Abrasive basting equipment
– Mobile construction equipment

• Review cost and benefits provided by fit testing of 
hearing protection devises

Presenter
Presentation Notes
 Include noise level as part of the evaluation process of purchasing tools and equipment.

Evaluate the cost and benefit of implementing fit testing for ear plugs as part of the yearly audiometric testing program as a training aid and method of assuring the effectiveness of the hearing protection.. 
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Contact Information

January 13, 2021

Chris Bruni, MPH, CIH, CSP

Lead, Program Industrial Hygienist 

cabruni@bechtel.com

Scott Nickerson, CSP 

Lead, Field  Industrial Hygienist 

sanicker@bechtel.com

Presenter
Presentation Notes
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