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Is it just me or does it seems like everyday looking around our world, we are finally
taking much needed steps to move beyond our status quo?  From the move to organic
meat and produce, the way we power our homes or our cars, our attitudes toward
tobacco…things, they are a-changing.  And yet it seems as though we are moving
reluctantly forward.  Cigarettes have long been known to cause cancer but only in recent
years have actions (read as lawsuits) by individuals and our government taken the
necessary steps to move forward: providing incentive plans to those who want to quit,
protecting our indoor air quality and thus our national health.  In a similar way, with the
threat to our economy and national security we are only now seriously and begrudgingly
looking forward, beyond petroleum, for a way to power our automobiles.  We are many
years past the gasoline shortages of 1976, but the fuel economy of our cars and that
increasingly common pain in our wallets is finally leading us to drive smaller more fuel
efficient and even hybrid vehicles.  This too is the story of hexavalent chromium
exposure for workers all over our United States.

From chrome mines to steel welding operations, workers have suffered at the hands of
the status quo.  For more than fifty years, exposure to hexavalent chromium has been
known to be a grave health hazard.  Lung cancer, asthma, bronchitis, dermatitis, nasal
epithelia, permanent eye damage, and kidney damage are included among the worst of
hexavalent chromium exposure ailments.  The threat of hexavalent chromium became
part of our social consciousness with the movie Erin Brokovich. However, the ubiquitous
use of hexavalent chromium in industry continues to astound me as I read of more and
more industrial applications.  Hexavalent Chromium is pervasive in our society, from the
plastics inside of small appliances and hand held devices to the anticorrosive paints and
primers coating our naval ships and aircraft.  Hexavalent Chromium is responsible for the
distinctive yellow color that outlines the highways of our country. Chromate waste
materials from manufacturing operations have been used as fill materials for road
construction and building foundations.  Hexavalent chromium puts the bling on our
chrome covered motorcycles and cars.  Hexavalent chromium is used to tan the leather
that makes our belts and our watchbands.  Hexavalent chromium is an impurity in
Portland cement, present in stainless steel welding fumes, in cooling towers of power
plants, and the combustion of coal and oil that powers those plants. Hexavalent
chromium is used in the manufacture of pesticides that keep our fields bug free. 
Hexavalent chromium is used in glass production.  Hexavalent chromium is used in the
manufacture of pressure-treated wood.   It is present in the ink in our copiers and in the
fireworks that light up our night skies on the 4  of July.th



Hexavalent Chromium, also known as Cr(VI) is one of the three existing forms of the
transition metal, chromium. Each of the three chromate forms have an industrial use. 
Cr[0] is produced from chrome ore and is used to make steel and other alloys.  Cr[III] is a
micronutrient that occurs naturally and in the form of chromium picolinate is a common
ingredient of multivitamins.  Recently Cr[III]’s role in metabolic efficiency 
has lead to its common use as a diet aid.  It is also used to make metal alloys.  Cr(VI) is
produced industrially from Cr[III] in the presence of heat and oxygen in the atmosphere.  

35 years in coming
In 1971, with the founding of OSHA, the PEL of hexavalent chromium was set at 52
ug/m3. In 1973, OSHA vowed to reexamine that limit, but no action was taken.  OSHA
was petitioned to make a change in the standard in 1993 by Public Citizen and the Oil,
Chemical and Atomic Workers International Union and acknowledged in 1994 that a
change was indeed necessary to protect workers from higher incidence of lung cancer. In
1997, the aforementioned group sued OSHA to lower the permissible exposure limit
from 52 to 0.25 ug/m3.  Quite a sweeping change, no doubt, and a long cry from the
status quo.  Further litigation ensued.  April 2003, the courts force OSHA’s hands and
insist that a new standard be set by the end February of 2006.  OSHA proposes a lowered
permissible exposure limit of 1 ug/m3 , open to industry comment in October 2004. 
OSHA then determined that the PEL of 1 ug/m3 was not “economically or
technologically feasible” and settled on a PEL of 5 ug/m3 for general industry, a decision
not to regulate Portland cement workers or pesticide manufacturers, and an exception for
the aerospace industry.  Though OSHA certainly failed to quiet all of its critics, the safety
of nearly half a million workers, has successfully moved beyond the status quo.

Let’s take a closer look at the specifics of the new OSHA standard: 
For general industry, 29 CFR 1910.1026, for construction 29 CFR 1926.1126, and for
maritime industry 29 CFR 1915.1026 standards went into effect on November 27, 2006
for employers with twenty or more employees.  The effective date for employers with
nineteen or fewer employees is May 30, 2007.    The permissible exposure limit for an
eight-hour time weighted average is five ug/m3 with an associated action level of 2.5
ug/m3 for an eight-hour time weighted average.

Initial monitoring must be performed except in the case where objective data
demonstrates that a material containing chromium or a specific process, operation, or
activity involving chromium cannot release dust, fumes, or mists of chromium VI in
concentrations at or above 0.5 ug/m3 or there is historical data from monitoring prior to
May 30, 2006 for a particular work operation that demonstrates exposure below 0.5
ug/m3.  If initial monitoring indicates that a particular work practice is below the action
level for a particular employee and that is duplicated with similar results more than seven
days later, an employer can discontinue monitoring.

If however, employers find exposures at or above the action level but below the
permissible exposure limit monitoring must be performed every six months.  Engineering



controls are then encouraged to lower worker exposure below the action level.

If employers find exposure to be at or above the permissible exposure limit, monitoring
must be performed every three months.  For employers with hexavalent chromium
exposure above the permissible exposure limit the standard requires that a number of
actions be taken to minimize worker exposure.  Employers have fifteen working days to
either post results or provide a written copy of the results to their employees. Employers
must train their personnel on the safety hazards of hexavalent chromium exposures in
their workplace.  The work areas of interest must be demarcated to alert employees of the
boundaries and access to these areas must be restricted.  Contaminated clothing and
waste must be clearly marked. Corrective action must be taken to reduce employee
exposure through engineering controls.  Only in cases of emergency or when engineering
controls have been demonstrated not to be feasible to maintain exposure below the
permissible exposure limit will personal protective equipment such as a respirator be
used to limit exposure.    The aerospace industry is the exception here, they are allowed
to implement engineering controls to limit exposure to 25 ug/m3 and then follow with
protective personnel equipment to further lower exposure to below the permissible
exposure limit of 5 ug/m3.  Also, if an employer can demonstrate that the particular task
where an employee would be exposed for less than thirty days out of a calendar year,
then personal protective equipment can be substituted in place of engineering controls. If
an employee is exposed at or above the action level for more than thirty days or more,
were exposed in an accidental uncontrolled release of chromium, or are showing adverse
health symptoms related to exposure. They must have medical monitoring made
available to them at no cost.  As with other risk assessments, if a work practice, raw
materials, equipment, personnel, or work control change is implemented, a reevaluation
of risk must be made with additional monitoring.

Measuring the Risk

Along with this significant change in the regulatory limits came a necessary reassessment
of analytical methods used to evaluate hexavalent chromium at lower concentrations. 
OSHA and NIOSH both responded to the task with equivalent methods, concludes a
study, Comparison of three sampling and analytical methods for the determination of
airborne hexavalent chromium by the US Department of Health, CDC, and NIOSH of the
three currently available methods: NIOSH 7605, OSHA ID 215 (Version 2) and NIOSH
7703.  As many respond to the necessity of evaluating worker exposure this is a point
that deserves being stated twice: NIOSH 7605 and OSHA ID 215(Version 2) are
equivalent.  Both methods are acceptable for use in complying with the new OSHA
standard.  Both methods meet the requirements of 95% statistical confidence level and
accuracy within an accuracy of 25%.  Further, “the basis of analytical methods for all
three methods involves extraction of the PVC filter in alkaline buffer solution, chemical
isolation of Cr VI ion, complexation of CrVI with diphenylcarbazide, and the
spectrometric measurement of violet chromium-diphenylcarbazide complex at 540 nm”
sites the study.  However, it should be noted here that the sampling requirements for the
three methods are not the same.  



OSHA ID 215 (Version 2)

37-mm or 25-mm, 5.0 um pore size PVC polystyrene cassettes with back up pads can be
used for sampling for all industrial applications: welding, chrome plating and spray
painting.  OSHA recommends pulling two liters per minute of air for 480 minutes using a
calibrated personal pump placed in the employee’s breathing zone.  The cassette then
should be overnighted to the laboratory for analysis or stabilization along with at least
one blank filter cassette.  It is very important to indicate the type of operation that the
sample was initiated in so that the laboratory can take all necessary steps and precautions
to ensure that the sample is analyzed within the holding times established under this
method.   Welding samples and spray painting samples must be analyzed within eight
days of sampling.  Chrome plating samples must be analyzed within six days of sampling
or stabilized for analysis within two weeks.

NIOSH 7605

37-mm PVC, 5.0 um pore size PVC polystyrene cassettes with backup pads can be used
for sampling for all industrial applications for this method as well.  NIOSH recommends
setting a flow rate of between one and four liters per minute for a sample size of between
eight and four hundred liters, not to exceed one milligram of dust loading on the filter
using a calibrated personal pump placed in the employee’s breathing zone.  The cassette
must then be opened within one hour of sampling, removed with PTFE forceps, and
placed into a scintillation vial with PTFE screw cap.  The sample may then be submitted
to the laboratory for analysis within two weeks of the sampling date.

OSHA W4001

Hexavalent Chromium in air has been the topic of conversation so far but OSHA has
provided an essential way to evaluate the amount of hexavalent chromium in settled dust
with this method, W4001.  Wipes are a common tool in evaluating industrial
housekeeping efficiency.  In this case a 37 mm PVC, 5.0um pore size filter is used to
wipe a measured area.  It is important to don PVC gloves and use PTFE forceps when
handling the filters.  Applying even pressure, concentric squares are wiped starting from
the outside working toward the center of the area, folding the filter’s exposed side inward
between wipes.  The wipe would then be placed into a stabilization vial containing five
milliliters of a sodium carbonate/sodium bicarbonate solution and sent off to the
laboratory for evaluation.  Currently there is not a standard for worker exposure to
hexavalent chromium in settled dust, however, this sampling method can be used to
evaluate engineering controls, housekeeping efficiency, and help to ensure that accidental
ingestion isn’t a result of dirty surfaces.

On Accreditation

The American Industrial Hygiene Association (AIHA) does not specifically accredit



laboratories for hexavalent chromium at the current time because no performance
analytical testing (PAT) schedule is established for hexavalent chromium in air or
hexavalent chromium in settled dust wipes.  However, AIHA does give clear guidance
with regard to testing that is outside of the parameters of the fields of testing without
performance analytical testing schedules.  AIHA requires laboratories to meet basic
guidelines in terms of hiring practices, instrument maintenance, and quality assurance.  It
requires laboratories to use certified reference materials to ensure quality and participate
in either round robin testing schedules with other laboratories or perform double blind
testing within the laboratory to ensure quality analyses.

Beyond Hexavalent Chromium

As OSHA moves forward, implementing safeguards against hexavalent chromium
exposure, manufacturers and scientists around the world are working to limit its use.
In February 2006, the Restriction of Hazardous Substances (RoHS) directive will be
enforced.  The RoHS acts to ban a number of heavy metals in everyday appliances sold
in Europe, including hexavalent chromium, lead and mercury. Further, it is a common
practice when manufacturing Portland cement in Europe to add ferrous sulfate,
effectively changing hexavalent chromium to trivalent chromium and greatly reducing
the incidence of dermatitis among construction workers.  Alternate plating metals are
also being developed, such as nickel-tungsten alloys that show promise for replacing
chromium as the premier anti-corrosive agent.
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