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WHY FOCUS ON CONSTRUCTION?

òConstruction accounts for a disproportionate 
number of work-related injuries, illnesses, and 
deaths annually

òProjected to have a 16% growth rate between 
2002 and 2012
éMuch greater growth than other sectors

éEven higher in some exposed trades (e.g. sheet 
metal workers (22.8%) and pipefitters (22.5%))

òWork often occurs in poorly ventilated settings
ée.g. process vessels, such as tanks or boilers, etc.

éContainment areas designed to protect building 
occupants or surrounding environment



WHY CONSTRUCTION?

ò Use of respirators is common in construction 

é Estimated use by as many as 10% of all workers

é Second only to mining

é However, proper respiratory protection programs lacking

ò Engineering controls rare at most U.S. construction sites

éMany tasks still utilize archaic methods and tools

é Transient employment, multiple employers over career

é Changing worksite and short-duration projects

ò Longer work hours are common 

é 46%  report working >8 hour days

é in 2006, 20% worked 45 hours or more per week



WELDING FUME EXPOSURES IN 

CONSTRUCTION



CONSTRUCTION WELDING

ò Boilermakers

é Fabricate, install, and repair boilers, vats, and other vessels

é Often employed in power plants and industrial settings

é Work involves regular entry into confined spaces

ò Pipefitters 

é Install & repair piping used in power plants, industrial, and 
manufacturing facilities, and in heating & cooling systems

ò Ironworkers

é Build steel columns & girders that make up the structural 
framework of buildings, bridges, and other large/tall structures

ò Sheet Metal Workers

é Fabricate and install heating & ventilation system components, duct 
work, laboratory hoods, restaurant equipment, countertops, etc. 

ò Other trades also weld (e.g., millwrights and glaziers) and 
perform thermal cutting of metals (e.g., laborers)



EMPLOYMENT IN TRADES THAT WELD

Occupation Number Employed*

Construction laborers/helpers 1,861,100

Pipefitters/plumbers 478,523

Welding, soldering and brazing 95,783

Sheet metal workers 88,867

Structural iron workers 43,674

Glaziers 28,181

Millwrights 13,988

Boilermakers** 10,235

*Figures from the Current Population Survey national household survey.  Weighted estimates are generally reliable for sub-groups over 30,000,     
but may not be accurate for smaller sub-groups.
** The Boilermakers Union additionally has between 26,000 ς30,000 members who are field construction boilermakers



FACTORS INFLUENCING FUME EXPOSURE

ò Task/Trade

ò Weld / Other Hot Work Process

é Generally:  Plasma/Carbon cutting > FCAW > SMA = MIG > TIG

ò Process Characteristics

é Base metal

é Electrode/electrode covering

é Wire feed rate, arc time

é Power configuration: current density, AC vs. DC, polarity

ò Environment (e.g. Indoors vs. Outdoors; Enclosed space)

ò Work Practices and Positioning

ò Exposure Controls

é Ventilation: General, Mechanical, Local

é Fume Extraction Guns (certain applications)

é Process Automation, Enclosure

é PPE



HEXAVALENTCHROMIUM

òHealth Effects

éLung cancer; cancers of GI system

éAirway irritation / airway obstruction; asthma 

éAllergic contact dermatitis and/or skin ulcers

éDamage to nasal passages: irritated, ulcerated or 
perforated nasal septum 

éPotential adverse reproductive effects

òNew OSHA Standard: PEL of 5 ǩg/m3

òEngineering Controls MUST be Considered



CRVIEXPOSURE

Data Years N
% > 

LOD
Median

Range 

(µg/m3)
% > PEL

% > 

AL

% > 

REL

% > Prop. 

REL

OSHA 1979-2008 A 414 52.9 0.03 <LOD - 1490 17.5 21.9 28.1 37.8

OSHA 2006-2008 181 66.3 0.06 <LOD ð92.7 8.8 13.0 18.4 33.4

TWI 1985 ð2001 124 58.9 0.20 <LOD ð426 12.7 17.4 27.7 52.1

CPWR 2007 ð2008 43 100 1.18 0.04 ð21.9 24.8 33.9 52.2 81.5

AAlso includes samples analyzed for chromates as CrO3.

OSHA PEL = 5 µg/m3, OSHA AL = 2.5 µg/m3, NIOSH REL = 1 µg/m3, Proposed NIOSH REL = 0.2 µg/m3.

Welding exposures to hexavalentchromium from 3 datasets (µg/m3)



LEV EFFECTIVENESS: EXPERIMENTAL SETTING

ò Repeated trials of stainless steel and carbon steel 
welding with and without use of portable LEV 

ò Real-time (TP)& time-weighted measures (TP, CrVI, Mn)



EXPERIMENTAL RESULTS:

HEXAVALENTCHROMIUM

n

Cr(VI) Concentration (ɛg/m3)

p-value
Mean Range 

No LEV 8 1.82 0.47 ï2.82

LEV 7 0.82 0.25 ï1.91 0.02

55% Reduction



FIELD SETTING: POWER PLANT TURNAROUNDS



LARGER PORTABLE òTRUNKó LEV UNITS



http://www.ventex.com/downloads/VenteX_Brochure11405.pdf



Variable N Geometric 

Mean

Median 25 th, 75th

percentile 

Maximum p-value

Trade

Pipefitter 14 0.58 0.22 0.15 ð5.15 21.9 0.08B

Boilermaker 29 1.60 1.31 0.82 ð4.69 18.5

Process 

SMA (MMA)A 17 2.57 4.75 1.18 ð6.65 18.5 0.02C

GMA (MIG) 20 0.72 0.85 0.22 ð1.25 10.6

GTA (TIG) 2 0.04 0.04 -- 0.04

PAW 3 2.47 2.02 -- 21.9

Carbon arc gouging 1 -- 1.45 -- 1.45

LEV 

No 26 1.41 1.38 0.22 ð7.12 21.9 0.24B

Yes 17 0.84 0.95 0.43 ð1.72 5.44

LEV (SMA only)

No 9 5.24 6.65 4.75 ð11.1 18.5 0.03B

Yes 8 1.15 1.25 0.55 ð3.43 5.44

CPWR CrVI survey data (µg/m3) by task variables



LEV EFFECTIVENESS AND TRAINING



LEV AND TRAINING: PRELIMINARY STUDY

ò Training center exposure assessment

é Pre- and Post-instructional òinterventionó

é Materials & conditions the same in pre- and post-assessments

ò Training on health hazards & proper hood position effective

é 30% of samples exceeded CrVIPEL prior to training

é No (0%) samples exceed PEL or action limit after training 


