SUMMARY OF THE OCTOBER 2007 INDUSTRY-WIDE SURVEY FOR HEXAVALENT CHROMIUM IN SHIPYARD OPERATIONS, PREPARED FOR THE NATIONAL SHIPBUILDING RESEARCH PROGRAM, SAFETY AND ADVISORY COMMITTEE BY ATRIUM ENVIRONMENTAL SERVICES
Tables 1, 2 and 3 below take the data from the Atrium Environmental Services hexavalent chromium exposure in shipyards and rate the potential exposures according to the average (mean) exposures identified for different types of welding, hot work, and painting/paint removal (Tables 1 and 2); and by job description (Table 3).  These estimates of exposure can provide information to shipyards where different types of welding are performed on various metal substrates.  The tables provide a comparison of exposure among these different welding groups and rank them according to low, medium, and high risk.  High risk exposures are defined as potential average exposures above the OSHA permissible exposure limit (PEL).  Medium exposures are defined as potential exposures between the OSHA “action level” and the PEL.  Low to medium risk exposures are defined as mean exposures between the compliance exemption criterion and the action level.  Mean exposures below the compliance exemption level are characterized as “low risk.”  These characterizations of exposures serve only as a guide and do not replace workplace exposure assessments.  The complete study is posted on the Naval Safety Center’s website on the Shore OSH Division page at: http://safetycenter.navy.mil/osh/shore/default.htm
Table 1 
Comparison for the Arithmetic Average (Mean) Exposures for Different Welding and Hot Work in Shipyards
	Mean 8-hr TWA in micrograms of hexavalent chromium per cubic meter of air (μg/m3)

	Low Risk
	Low to Medium Risk
	Medium Risk
	High Risk ,

(Controls Required)

	< 0.5
	0.5  - < 2.5
	2.5-< 5
	> = 5

	All TIG welding (see notes)
	MIG on CRES 304
	MIG on 316 steel
	FCAW on mild steel (highest recorded concentrations)

	MIG on non CRES Base/non Hi Cr 6 electrode & HY-80/Hy100 steel
	MIG on Inconel
	SMAW on HY-80/HY-100
	FCAW using Hi Cr fillers

	Carbon arc cutting on HY80/HY100 steel
	MIG using high Cr6 electrode
	SMAW on other base metals
	FCAW on stainless steel

	Burning or cutting on AH 36 carbon steel
	FCAW on AH-36 & other base metals/fillers
	
	SMAW on stainless steel

	Carbon arc cutting on HY-80/HY-100 steel
	SMAW on AH-36 & using other electrodes (non Cr) 
	
	SMAW on Inconel

	Other burning and cutting
	SMAW on mild steel
	
	SMAW on CRES 304/309

	
	All carbon arc cutting including on mild steel
	
	SMAW using Hi Cr electrodes

	
	Plasma cutting
	
	Cladding

	
	Grinding
	
	


Notes:  
1. 560 air samples were verified for approximately 15 different shipyard hot work activities.

2. TIG is Tungsten Inert Gas Welding 
3. MIG (a subtype of Gas Metal Arc Welding) is Metal Inert Gas Welding.

4. FCAW is Flux Cored Arc Welding.

5. SMAW is Shielded Metal Arc Welding (stick welding).

6. CRES (Corrosion Resistant Steel) is a stainless steel base metal (information is available at: http://www.ssina.com/faq/index.html)

7. Hi Cr6 contains more than 10% Cr.
8. 316 Steel is stainless steel grade 316 which contains 10-15% Cr. 
9. AH-36 steel is shipbuilding plate and HY80/HY100 is low Cr alloy steel.
10. Inconel is a high Cr alloy steel.
Table 2 
Comparison for the Arithmetic Average (Mean) Exposures for Paint Removal in Shipyards
	Mean 8-hr TWA in micrograms of hexavalent chromium per cubic meter of air (μg/m3)

	Low Risk
	Low to Medium Risk
	Medium Risk
	High Risk, 
(Controls Required)

	< 0.5
	0.5  - < 2.5
	2.5-< 5
	> = 5

	Blasting
	Electroplating
	Needlegunning
	Painting with >5% Cr in paint

	
	
	Grinding
	

	
	
	Painting with 0.1%-5% Cr in paint
	


Note: 95 air samples were verified for approximately 15 different shipyard paint removal activities.
Table 3 
	Comparison for the Arithmetic Average (Mean) Exposures by Job Description in Shipyards
Mean 8-hr TWA in micrograms of hexavalent chromium per cubic meter of air (μg/m3)

	Low Risk
	Low to Medium Risk
	Medium Risk
	High Risk, 

(Controls Required)

	< 0.5
	0.5  - < 2.5
	2.5-< 5
	> = 5

	Pipefitters 
	Electroplaters
	Welders
	Painters

	Blasters
	Shipfitters & Fitters
	
	

	Plasma Operators
	Electricians
	
	

	Fire Watch
	Machinists & Sheet Metal Workers
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