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Description / Background 
2017 OSHA regulation, 29 CFR 1910. 1024, 29 CFR 1915.24

Occupational Exposure to Beryllium and Beryllium Compounds

• Complex health standard with impact on cost and productivity in the US 
shipbuilding and ship repair industry.  

• Ten-fold reduction of the Permissible Exposure Limit

(from 2.0 µg/m³ to 0.2 µg/m³ of air). 

• Defines detailed requirements for medical surveillance, exposure 
monitoring, exposure control practices, regulated work areas, detailed 
recordkeeping and training.

• Since issued, many extensions, request for information

• PEL of 0.2 µg/m³ of air is in effect
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Evaluation and Control of Beryllium 
Exposure in Shipyards

Goals and objectives

• Define current uses of Be-containing products

• Collect and review existing representative 
occupational exposure data 

• Evaluate abrasive blasting process efficiency

(Conducted by Newport News Shipbuilding)

• Define additional air monitoring needs

• Prepare a summary report

Completion Schedule
•March 1, 2018 – April 30, 2019
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Beryllium Use in US Shipbuilding

Be = lightweight but strong metal used principally in aerospace and defense 

* beryllium-copper alloy = electrical and thermal conductivity, high strength and

hardness, good corrosion and fatigue resistance, and nonmagnetic properties.

* beryllium oxide = excellent heat conductor, high strength and hardness, 
electrical insulator

Primary Potential Source of Exposure - Be as trace element (<0.1% by Wt)

in coal and metal slags sold for use in abrasive blasting

No participating shipyards identified use of welding or abrasive blasting 
materials classified as BCM

(BCM =Beryllium-Containing Material)
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OSHA Exemption

❖For materials with <0.1% Be by weight 

Applies:

• Where the employer has objective air monitoring  
exposure data

• Demonstrate  employee exposure  to Be will remain 
below Action Level of 0.1 µg/m³ of air as an 8-hour 
TWA under any foreseeable conditions.
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Processes and Affected Trades 

in Shipyards (Maritime)

• Abrasive Blasting

• Welding

Reference: 

OSHA Final Standard for Beryllium,  Table VIII-Federal 
Register, January 9, 2017; p 2569
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Shipbuilding Blast Efficiency Study

• Task 1 - Created formal test plan which included, but was 
not limited to, media to evaluate, and validation of 
current production rate guide.

• Task 2 - Used real test areas (i.e., tank mock ups, etc.)

• Task 3 - Conducted air sampling 

to evaluate exposure control

• Task 4 - Correlated production rate and exposure control, 
as possible, for optimum cleaning efficiency 

with required Be exposure control



Exposure Monitoring 

• Over 2400 air sample results provided from shipyard industry sources.

• New air sampling in three US shipyards

• Evaluation and testing addressed two priority/work categories:
1. Abrasive Blasting and Surface Prep
2. Welding, Cutting and Hot Work

• Found potential for Be contact as a “trace” contaminant.

• All current work tested well below OSHA limits
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Historical Air Monitoring Data for 

Maritime Welding and Abrasive 

Blasting
(Sources: OSHA Compliance Data, participating shipyards)

• Over 2000 air sample results reviewed 

• Collected over 25-year period, 

1993-2018

• Over 70 % of samples were “less than”

values

• OSHA historical Be compliance data for

Maritime included 925 results
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Field Evaluations

Testing in participating shipyards during representative production work

86 air samples

• Abrasive blasting – Garnet, Coal Slag, Olivene JetMag, steel shot

• Welding and Hot Work  

All Be results below OSHA PEL of 0.2 µg/m³ 

84 of 86 samples were Below Detection Limits

(0.03 µg/m³ in two abrasive blast samples)
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Reference : Evaluation and Control of Beryllium Exposure in Shipyards
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Sampling & 
Analysis 
Methods:
OSHA ID 125G
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Sampling & 
Analysis 
Methods:
NIOSH 7102
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Sampling & 
Analysis 
Methods:
OSHA Method 1023



Project Accomplishments

• Summarized current uses of Be-containing products in current US shipyard work.

• Collected and reviewed historical industry occupational exposure data for 
comparable work with Be-containing products to characterize potential exposures 
and define effective control measures for work above and below regulatory 
thresholds.

• Evaluated abrasive blasting process efficiency for control of potential Be exposure 
during surface preparation and coatings work. 

• Conducted air monitoring to validate effective exposure control methods.

• Completed a summary report to fulfill the industry need for Historical Objective 
Data.

• Summarized best current practices for effective exposure control 
methods in shipyard work.
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Summary 

• Abrasive Blasting and Welding listed by OSHA for potential Be exposure in 

Shipbuilding

• No current abrasive blasting or welding materials were classified as 

Beryllium-Containing Material (>0.1% by Wt) by participating shipyards

• Review of historical air monitoring data offers limited evidence of predictable 

exposure

• Exposure at or above OSHA PEL appear linked to trace contaminants in blast 

media

• OSHA Maritime Industry air monitoring data for Be was 99.5% Below 

Detection Limits (5 out of 925 samples)

• Field evaluations found no exposures at or above OSHA Action Level or PEL

• Recommend elimination of Be-contaminated abrasives in future surface 

preparation work



Questions?? ?


