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ABBReviAtions

CDC Centers for Disease Control and Prevention

CNC Computer numerical control

DNA Deoxyribonucleic acid

HHE Health Hazard Evaluation

L liters

mg/m3 milligrams per cubic meter of air

MWF metalworking fluid

NIOSH National Institute for Occupational Safety and Health

OSHA Occupational Safety and Health Administration

PEL permissible exposure limit

REL recommended exposure limit

TWA time-weighted average

PCR polymerase chain reaction

LAL Limulus amoebocyte lysate



Page iiiHealth Hazard Evaluation Report 2007-0263-3069

HigHligHts of tHe 
niosH HeAltH 
HAzARd evAluAtion

What NIOSH Did:
Conducted telephone interviews with workers, company  ●
management and safety officials, treating physicians, and the 
director of the company’s referral occupational health clinic 

Reviewed medical records ●

Reviewed records of MWF and air monitoring conducted by  ●
the company 

Tested samples of MWF collected in the machine shop ●

What NIOSH Found:
Some workers in the machine shop have had work-related  ●
respiratory and skin problems that have been shown in the 
scientific literature to be associated with exposure to MWF

Workers are hesitant to share health and safety concerns with  ●
management

Workers reported not receiving training on the health risks  ●
associated with exposure to MWF

Culture tests showed MWF had no or low growth of bacteria,  ●
fungi, and mycobacteria 

Additional non-culture tests showed MWF contained  ●
products of fungi and mycobacteria, specifically 
Mycobacterium immunogenum

Ventilation in the machine shop is limited to general exhaust ●

Workers in the machine shop are not in the facility’s  ●
respiratory protection program

Workers in the machine shop can be seen at the referral  ●
occupational health clinic, but are not in a medical 
surveillance program

What Superior Industries International 
Managers Can Do:

Foster open communication with workers about health and  ●
safety issues

Provide workers with training on MWF, including  ●
information on symptoms associated with exposure to MWF

Continue air monitoring and include personal sampling ●

NIOSH received a 
confidential request to 
conduct a health hazard 
evaluation at Superior 
Industries International, 
Inc. in Pittsburg, Kansas.  
Workers reported 
respiratory and skin 
problems that they related 
to the metalworking fluid 
(MWF), or coolant, used in 
the machine shop.  
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HigHligHts of tHe 
niosH HeAltH 
HAzARd evAlution 
(Continued)

Continue monitoring the in-use MWF ●

Add local exhaust ventilation to machines using MWF ●

Include machine shop workers in the company’s respiratory  ●
protection program

Provide protective clothing including gloves to all workers  ●
who have skin contact with MWF

Establish a medical surveillance program for workers exposed  ●
to MWF

What Superior Industries International Workers 
Can Do:

Use personal protective equipment such as respirators and  ●
gloves

Participate in a medical surveillance program ●

Report respiratory and skin problems to safety officials and  ●
the referral occupational health clinic 

NIOSH found that 
workers in the machine 
shop have respiratory 
and skin exposure to 
MWF.  Exposure to MWF 
has been shown in 
the scientific literature 
to be associated with 
respiratory and skin 
conditions.  NIOSH 
recommends that 
management reduce 
workers’ exposure to 
MWF by installing local 
ventilation and providing 
workers with personal 
protective equipment, 
including respirators and 
gloves.   
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summARy
On May 25, 2007, the National Institute for Occupational 
Safety and Health (NIOSH) received a confidential Health 
Hazard Evaluation (HHE) request from workers at the Superior 
Industries International, Inc. facility in Pittsburg, Kansas.  Workers 
reported recurrent pneumonias, asthma, and other respiratory 
symptoms as well as rashes and skin irritation that they related to 
the metalworking fluid (MWF), or coolant, used in the facility’s 
machine shop.  Exposure to MWF is associated with respiratory 
conditions, including asthma, bronchitis, and hypersensitivity 
pneumonitis, as well as with dermatitis [NIOSH 1998].  NIOSH 
has established a Recommended Exposure Limit (REL) for MWF 
in the air of 0.4 mg/m3 (thoracic particulate mass), as a time-
weighted average [TWA] for up 10 hours.  This level corresponds to 
0.5 mg/m3 for total particulate mass.    

NIOSH investigators conducted telephone interviews with workers, 
treating physicians, company management and safety officials, and 
the director of the company’s referral occupational health clinic.  
They reviewed medical records and environmental monitoring 
conducted by the company.  They also conducted microbiological 
tests on samples of MWF collected from the machine shop. 

The investigators found that workers’ symptoms and diagnoses 
were consistent with those associated with exposure to MWF.  
Workers in the machine shop reported not receiving training on 
the health hazards of MWF and not being provided respiratory 
protection; furthermore, they are not in a medical surveillance 
program.  Operations are enclosed, but ventilation is limited to 
general exhaust and workers handling the automobile wheels have 
skin contact with MWF.  Environmental monitoring conducted by 
the company showed MWF air levels above the NIOSH REL, but 
no or low growth of bacteria and fungi in the MWF.  Analyses of 
MWF by NIOSH confirmed the minimal microbial growth, but 
did demonstrate the presence of mycobacterial DNA and fungal 
products.  

NIOSH recommends that management provide training on 
MWF to exposed workers, conduct environmental monitoring 
that includes personal sampling, implement local ventilation, 
provide personal protective equipment including respirators and 
gloves, and establish a medical surveillance program aimed at early 
identification of MWF-related respiratory and dermal conditions. 

 
Keywords: metalworking fluid, occupational asthma, hypersensitivity 
pneumonitis, dermatitis, mycobacteria

On May 25, 2007, NIOSH 
received a confidential 
HHE request from 
workers at Superior 
Industries International, 
Inc. in Pittsburg, Kansas.  
Workers reported 
respiratory and skin 
problems that they related 
to the metalworking fluid 
(MWF), or coolant, used 
in the machine shop.  
The NIOSH investigation 
found that workers in 
the machine shop have 
respiratory and dermal 
exposure to MWF and 
symptoms consistent 
with that exposure.  
NIOSH recommends that 
management provide 
training on MWF to 
exposed workers, conduct 
environmental monitoring 
that includes personal 
sampling, implement 
local ventilation, provide 
personal protective 
equipment including 
respirators and gloves, 
and establish a medical 
surveillance program.
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intRoduCtion
On May 25, 2007, the National Institute for Occupational Safety 
and Health (NIOSH) received a confidential Health Hazard 
Evaluation (HHE) request from workers at Superior Industries 
International, Inc. in Pittsburg, Kansas.  The requesters described 
recurrent pneumonias, asthma, and other respiratory symptoms 
as well as rashes and skin irritation among workers in the facility’s 
machine shop.  They expressed concern about respiratory and skin 
exposures to the metalworking fluid (MWF), or coolant, used in 
the machine shop.

Occupational exposure to MWF is associated with respiratory 
illnesses including lipid pneumonia, legionellosis, hypersensitivity 
pneumonitis, asthma, and chronic bronchitis [NIOSH, 1998].  
Lipid pneumonia and legionellosis have been reported rarely 
in recent decades.  However, hypersensitivity pneumonitis, an 
allergic pneumonia, has been the subject of more recent reports 
of workers exposed to MWF [CDC 1996; Kreiss, Cox-Ganser 
1997; Freeman et al. 1998; Zacharisen et al. 1998; Fox et al. 1999; 
Shelton et al. 1999; Hodgson et al. 2001; CDC 2002; Bracker et al. 
2003; Trout et al. 2003; Beckett et al. 2005; Dawkins et al. 2006; 
Gupta, Rosenman 2006; Robertson et al. 2007].  In some recent 
investigations of outbreaks of MWF-associated hypersensitivity 
pneumonitis, other respiratory illnesses, including asthma 
and chronic bronchitis, have been found in co-workers [Kreiss, 
Cox-Ganser 1997; Zacharisen et al. 1998; Hodgson et al. 2001; 
Robertson et al. 2007].  

It is not certain which components or contaminants of MWF are 
responsible for the development of respiratory illness in exposed 
workers.  For hypersensitivity pneumonitis, evidence points to 
organisms that grow in MWF, such as bacteria, mycobacteria, 
and fungi [Kreiss, Cox-Ganser 1997; NIOSH 1998; Fox et al. 
1999; Shelton et al. 1999; CDC 2002; Beckett et al. 2005; 
Robertson et al. 2007].  When inhaled, these organisms or their 
products may cause an allergic response in the lungs of some 
workers.  Organisms have typically been identified through their 
growth in culture, although allergic sensitization to bacteria is 
independent of their culturability [Veillette et al. 2004].  In a 
recent investigation of 19 cases of hypersensitivity pneumonitis 
at a manufacturing facility, bacteria did not grow in the facility’s 
MWF, but an association was found between illness and bacterial 
genetic material (deoxyribonucleic acid, or DNA) detected in the 
facility’s MWF [Robertson et al. 2007].  For asthma, which may 
be irritant or allergic, evidence points to organisms, as well as to 
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intRoduCtion (Continued)
MWF components and additives or by-products, including amines, 
chlorine, and formaldehyde [NIOSH 1998].  

NIOSH recommends keeping the concentration of MWF in the 
air to 0.4 mg/m3 (thoracic particulate mass), as time-weighted 
average (TWA) for up 10 hours, corresponding to 0.5 mg/m3 
for total particulate mass [NIOSH 1998].  This recommended 
exposure limit (REL) reduces, but does not eliminate, respiratory 
illnesses associated with MWF, as some workers have developed 
hypersensitivity pneumonitis and asthma when exposed to MWF 
at lower concentrations [NIOSH 1998].  Because respiratory illness 
can develop even at levels below the REL, medical monitoring of 
workers exposed to MWF is recommended [NIOSH 1998; OSHA 
1999; Cohen, White 2006].

Workers with exposure to MWF are also at risk for skin conditions 
[NIOSH 1998].  Components and contaminants of MWF may 
cause irritant contact dermatitis or allergic contact dermatitis.  
Reducing skin exposure to MWF is essential to preventing MWF-
associated dermatitis [NIOSH 1998; OSHA 1999].    

Process Description
Superior Industries International, Inc. supplies cast and 
forged aluminum road wheels for the original equipment 
automotive industry.  The facility in Pittsburg, Kansas is one of 
nine manufacturing facilities operated by Superior Industries 
International, Inc. in the United States, Mexico, and Europe.  In 
addition to the machine shop, the facility includes a foundry, 
where an aluminum alloy is melted and cast, and a coating shop, 
where wheels are painted and clear coated. The company is a 
participant  in the OSHA Voluntary Protection Program.

The machine shop consists of 29 lines where computer numerical 
control (CNC) lathes and drilling machines are used to shape 
the wheels.  Wheels are loaded and unloaded by robots and the 
automated machining operations are enclosed.  After automated 
machining, workers deburr the wheels by hand.  Ventilation in the 
machine shop consists of a general exhaust system with 17 exhaust 
fans.  Individual machines do not have local exhaust systems.  At 
the time of the investigation, the machine shop operated 24 hours 
per day, with two 12-hour shifts.  There were approximately 100 
workers in the machine shop, divided between the two shifts.  
Workers in the machine shop are not in a respiratory protection 
program.
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intRoduCtion (Continued)
Each machine has an individual MWF reservoir that is connected 
to a common system, with the exception of one machine (29), 
which has its own sump not connected to the common system.  
MWF is used as a lubricant and coolant during the automated 
machining and as a means of collecting pieces of aluminum cut 
from the wheels.  Such pieces are carried via canals (“sharks”) 
under the machine shop to a filtration area, the chip recovery 
system (labeled “premelt” in Appendices B, C, and D), where the 
aluminum is recovered.  The canals are visible through overlying 
grating in the machine shop floor.  The capacity of the system is 
approximately 70,000 gallons.  Since 2004, the facility has been 
using a soluble mineral oil MWF that is promoted as minimizing 
microbial growth and the need for the addition of biocides.   

The facility monitors the in-use MWF to evaluate the performance 
characteristics of the MWF.  The facility provides a sample to the 
manufacturer weekly and receives a report that includes MWF 
concentration, pH, chloride concentration, and bacterial and 
fungal counts as well as recommendations for MWF management.  
The amount of bacteria and fungi in the sample is determined 
by using dip slides with bacterial growth agar on one side and 
fungal growth agar on the other.  The dip slide is coated with the 
MWF sample and incubated for several days, after which counts 
are determined from a colorimetric assay.  The dip slide tests are 
not designed to identify mycobacteria or other bacteria and fungi 
that require unusual growth factors or prolonged incubation.  
Since the introduction of this MWF at the facility in 2004, the 
manufacturer has made recommendations to add MWF but has 
not recommended addition of biocides or change-out of the MWF.  
The facility most recently monitored the air in the machine shop in 
2004 and 2006.  This monitoring was conducted by the corporate 
industrial hygienist.  Analysis was conducted for oil mist, metals 
including aluminum, and several organic compounds.
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Assessment
A physician, industrial hygienist, and epidemiologist from the 
NIOSH Division of Respiratory Disease Studies conducted the 
investigation.  The investigators interviewed workers, company 
management and safety officials, and treating physicians by 
telephone to assess the machine shop layout, work processes, 
potential exposures, and health problems encountered by workers.  
They reviewed results from MWF and air monitoring conducted 
by the company.  They also communicated with investigators 
conducting a concurrent Occupational Safety and Health 
Administration (OSHA) inspection of the facility; identifying 
worker information was not shared with OSHA.  The investigators 
discussed medical surveillance of workers with the director of the 
occupational health clinic at Mt. Carmel Regional Medical Center, 
which was identified by company safety officials as the facility’s 
referral occupational health clinic.

The NIOSH investigation included tests on MWF collected at 
the facility to assess for the presence of microbes, such as bacteria 
and fungi.  Two types of tests were conducted: those that detect 
organisms by seeing if they grow under laboratory conditions 
(culture tests) and those that detect organisms by seeing if some 
unique material made by the organism is present (non-culture 
tests).   On June 28, 2007, samples were collected for NIOSH by 
a resident physician rotating at NIOSH, with the assistance of 
company representatives.  On November 28, 2007, additional 
samples were collected for NIOSH by an OSHA industrial 
hygienist conducting a concurrent inspection of the facility.  On 
both occasions, samples were collected from the following machine 
shop locations: the reservoirs of machines (lathes) 1, 8, 13, 20, 25, 
26, 27, 28, and 29; the east and west sharks; and the chip recovery 
system (labeled “premelt” in Appendices B, C, and D).  The 
samples were shipped overnight directly to the laboratories and 
chain of custody was followed.   

The samples collected on June 28, 2007, were analyzed by culture 
for bacteria, mycobacteria (a special type of bacteria), and fungi 
by EMLab P&K, a commercial laboratory.  If organisms grew 
in culture, speciation techniques were used to determine which 
species were present.  Details on the culture media, incubation 
temperature, and incubation times used for the cultures are 
contained in Appendix B.  EMLab P&K also conducted a non-
culture test to determine the level of endotoxin, a compound 
produced by gram negative bacteria, in each sample.  For this test, 
the lab used the Limulus amoebocyte lysate (LAL) chromogenic 
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Assessment (Continued)
kinetic assay.  Information about the endotoxin test can be found 
in Appendix B.  In addition to these tests, NIOSH laboratory 
specialists conducted a non-culture test to determine the level of 
(1→3)-β-D-glucan (“glucan”), a cell wall component of fungi, using 
a glucan-specific LAL assay.  The glucan-specific LAL assay allows 
measurement of glucan without interference from endotoxin.  
Endotoxin indicates the presence of gram negative bacteria and 
glucan indicates the presence of fungi, even if the organisms 
themselves do not grow in culture.  

The samples collected on November 28, 2007, were analyzed 
for mycobacterial DNA using polymerase chain reaction 
(PCR) amplification by Microbe Inotech Laboratories (MiL), 
Inc., a commercial laboratory.  DNA is the genetic material of 
mycobacteria.  If mycobacterial DNA was detected, further tests 
(melt curves) were used to determine which species were present.  
Details on the PCR techniques and melt curves are contained in 
Appendix D.  PCR can detect the presence of mycobacterial DNA, 
even if the mycobacteria themselves cannot be cultured.  
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Results
NIOSH investigators interviewed six machine shop workers by 
telephone.  Workers described a “haze” or “fog” of MWF that is 
continuously visible in the machine shop, but worse in winter 
months when less outdoor air is introduced.  They indicated that 
skin and clothing contact with MWF occurs during deburring and 
other machine shop tasks.

Five of the workers described one or more respiratory symptoms, 
including cough, wheeze, chest tightness, chest discomfort, and 
shortness of breath, that get better when away from the machine 
shop.  Two workers have been diagnosed by a pulmonologist with 
occupational asthma.  

One worker experienced recurrent pneumonias.  In one episode, 
after time away from the machine shop, this worker experienced 
chest discomfort, cough, and shortness of breath that began 4-5 
hours into a shift.  These symptoms were followed by fever, chills, 
and sweats.  This constellation of symptoms was concerning to the 
worker’s pulmonologist for hypersensitivity pneumonitis.  

Four of the workers described skin irritation and rash that get 
better when away from the machine shop or when they use 
personal protective equipment that reduces skin contact with 
MWF, such as gloves and aprons.  Several workers also described 
work-related eye irritation and nasal symptoms.

Workers described a lack of trust in the management and safety 
officials at the facility with regard to health and safety issues.  They 
reported receiving no training on the symptoms and illnesses 
associated with occupational exposure to MWF.  Workers who did 
ask questions of safety officials about health risks described being 
provided with misinformation.  

The company’s lack of open communication about possible health 
effects of MWF exposure has contributed to a climate of suspicion 
among machine shop workers.  In the absence of accurate 
information, workers have turned to speculation about changes 
to the concentration of the fluid, addition of biocides or other 
chemicals, overgrowth of bacteria, and activities that occur during 
the annual facility shut-down.   

Records of MWF monitoring conducted by the facility and MWF 
manufacturer on a weekly basis from May 2004 through June 
2007 demonstrate that the MWF concentration varied from 3.7% 
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Results (Continued)
(on January 18, 2006) to 11.3% (on January 23, 2007) (Appendix 
A).  Most readings fell in the range of 7-9%, close to the 8% 
recommended by the MWF manufacturer.  The pH during this 
period varied little, staying close to 9.0.  These records also show 
no or low growth of bacteria and no growth of fungi.

Records of air monitoring show that sampling was conducted 
on January 29, 2004 and October 31, 2006 (Appendix A).  The 
records do not indicate where in the facility the samples were 
taken.  The corporate industrial hygienist reported that samples 
were collected using NIOSH sampling protocols over 8 hours.  The 
2004 samples had oil mist concentrations of 1.133 mg/m3 and 
<0.11 mg/m3.  The 2006 samples had oil mist concentrations of 
0.802 mg/m3 and 0.653 mg/m3.  While all samples were below the 
OSHA permissible exposure limit (PEL) of 5 mg/m3 

,  
all samples 

but one were in excess of the NIOSH REL.

None of the 12 samples of MWF collected for the NIOSH HHE 
on June 28, 2007, grew mycobacteria or fungi (Appendix B).  Each 
sample grew bacteria, ranging from 200 colony forming units per 
milliliter (CFU/ml) (2 colonies) from the machine 29 sample to 
2700 CFU/ml (27 colonies) from the east shark sample.  These 
concentrations represent very low concentrations of bacteria.  
Bacteria included Bacillus species (generally gram-positive 
organisms), other gram-positive bacilli, and gram-positive cocci.  
Most of the bacteria that were cultured are commonly found in soil 
and/or on human skin.  None of the bacteria that were cultured 
typically causes infection in humans under normal conditions, 
although some may occasionally cause infection in persons with 
weakened immune systems or under unusual circumstances, such 
as in the setting of traumatic injury.  Bacillus cereus can cause 
toxin-mediated food poisoning if food on which it is growing is 
ingested.

Endotoxin levels ranged from 52 endotoxin units per milliliter 
(EU/ml) in machine 29 sample to 150 EU/ml in the samples 
taken from machines 8 and 26, the east and west sharks, and 
the premelt (Appendix B).  These endotoxin levels are very low, 
consistent with the lack of growth of gram-negative bacteria in the 
cultures.  Eleven of the samples were positive for the presence of 
glucan; the machine 29 sample was negative for glucan (Appendix 
C).  The average glucan level in the 11 positive samples was 185.0 
ng/ml, with a range of 133.8 to 266.1 ng/ml.  These glucan levels 
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Results (Continued)
indicate the presence of fungi in the MWF.

Of the 12 samples collected on November 28, 2007, 11 were 
positive for the presence of mycobacterial DNA, specifically 
Mycobacterium immunogenum (Appendix D).  The machine 29 
sample was negative for mycobacterial DNA.  Mycobacterium 
immunogenum, a rare species of mycobacteria related to 
Mycobacterium chelonae, has been found in MWF in some 
investigations of work-related hypersensitivity pneumonitis [Kreiss, 
Cox-Ganser 1997; Fox et al 1999; Shelton et al. 1999; Wilson et al 
2001; Trout et al 2003; Beckett 2005; Gupta, Rosenman 2006].  
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ConClusions
Occupational exposure to MWF is known to be associated with 
respiratory illnesses and skin problems.  It is not certain which 
compounds in MWF are responsible.  Possible causes include 
exposure to MWF components, additives, by-products, and 
microbes, such as bacteria, mycobacteria, and fungi.  In the absence 
of certainty about the cause of symptoms and the nature of the 
dose-response relationship, reducing workers’ exposure to MWF 
through engineering controls and personal protective equipment 
is necessary.  Both NIOSH and OSHA provide guidelines for 
reducing workers’ exposure to MWF [NIOSH 1998; OSHA 
1999].  Furthermore, because respiratory disease has occurred with 
exposures below the NIOSH REL, ongoing monitoring of workers 
for symptoms is prudent [NIOSH 1998; OSHA 1999].  

Workers in the machine shop at the Superior Industries 
International, Inc. facility in Pittsburg, Kansas have had work-
related respiratory and skin problems consistent with those 
associated with exposure to MWF.  Management has been 
proactive about conducting routine monitoring of in-use MWF to 
detect, among other things, gross overgrowth of bacteria and fungi.  
The lack of growth on these tests is an encouraging outcome that 
reflects good MWF maintenance practices.  However, these results 
do not represent an exhaustive microbial characterization of the 
in-use MWF in the machine shop and should not be interpreted to 
mean that no MWF-related health risk exists.  A study comparing 
culture to the direct count method showed that the culture method 
identified less than 1% of the microbial mass present in MWF 
[Veillett et al. 2004].  

The detectable glucan and mycobacterial DNA indicate that both 
fungal and mycobacterial products were present in the in-use 
MWF.  This finding suggests that viable fungi and mycobacteria 
may have been present in the past and may be currently present 
in the in-use MWF, despite the lack of growth of these organisms 
by culture tests.  Regardless of the original source of organisms, 
once they have become established in a MWF system, it is difficult 
to eliminate such organisms by changing the MWF [Veillette 
et al. 2004].  Adding biocides in attempt to eliminate such 
organisms may expose workers to additional health risks related 
to the biocides themselves [NIOSH 1998].  Thus the reduction of 
exposures through engineering controls and personal protective 
equipment should be emphasized.  Currently in the machine 
shop, ventilation is limited to general exhaust and workers are not 
provided with respiratory protection.



Page 10 Health Hazard Evaluation Report 2007-0263-3069

ConClusions 
(Continued) Open communication with workers about the health risks 

associated with exposure to MWF and training on the ways to 
reduce risk is recommended by both NIOSH and OSHA [NIOSH 
1998; OSHA 1999].  Workers in the machine shop reported that 
they do not receive training on the health risks associated with 
exposure to MWF and that they are hesitant to share health and 
safety concerns with management.  Workers who have shared 
concerns described receiving inaccurate information from 
management and safety officials.

The best evidence that MWF exposures are being controlled 
may be that workers do not experience MWF-related symptoms.  
However, even if most workers experience improvement in their 
symptoms after controls are instituted, and new workers remain 
free of symptoms, some workers with allergic conditions may 
not show improvement.  Because their immune systems may 
continue to react to very small amounts of substances to which 
they are allergic, such individuals may have to avoid exposure to 
MWF even after otherwise successful controls are introduced.  An 
individualized management plan (such as assigning an affected 
worker to a different work location) is sometimes required, 
depending upon medical findings and recommendations of the 
individual’s physician.
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ReCommendAtions
1) Communication and Training:

Foster open communication among management, safety officials, 
and workers about the health risks of MWF.  Training about MWF 
should include accurate information about the adverse health 
effects associated with exposure to MWF and how exposure can 
be reduced.  Training about MWF should be provided at the time 
of initial job assignment, to current workers who have not been 
previously trained, whenever a new and significantly different 
MWF is introduced, and whenever a new way of protecting 
workers is introduced [OSHA 1999].  Details on designing a MWF 
training program can be found in the OSHA MWF Best Practices 
manual (http://www.osha.gov/SLTC/metalworkingfluids/
metalworkingfluids_manual.html#f).

2) Environmental Monitoring:

Continue to conduct monitoring of air and in-use MWF.  The goal 
of air monitoring is to ensure a more healthful work environment 
where worker exposures do not exceed the NIOSH REL.  However, 
because adverse health effects can occur below the REL, lower 
exposures are desirable whenever feasible.  The initial air sampling 
survey should collect representative personal samples for the entire 
work shift.  All routine personal samples should be collected in the 
breathing zones of the workers.  

Surveys should be repeated annually and whenever any major 
process changes take place.  More frequent monitoring should be 
undertaken in workers with higher exposure.  Airborne exposure 
measurements should be taken at least every six months for 
workers whose exposures are one-half or more of the REL.  For 
workers exposed to MWF at concentrations above the REL, more 
frequent monitoring should be maintained until at least two 
samples indicate that the workers’ exposure no longer exceeds the 
REL.  All workers should be notified of monitoring results and of 
any control actions being undertaken to reduce their exposures.  
Further details on environmental monitoring can be found in the 
NIOSH Criteria Document (http://www.cdc.gov/niosh/98-102.
html).

3) Engineering controls:

Implement engineering controls to reduce workers’ exposure 
to MWF.  The current machine enclosures serve to reduce the 
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ReCommendAtions 
(Continued) amount of MWF in the air in the machine shop.  However, air 

levels remain above the NIOSH REL, demonstrating that local 
exhaust ventilation for each machine is needed.  Automated or 
power-assisted handling equipment to reduce workers’ skin contact 
with MWF while handling wet wheels also should be considered.

4) Personal protective equipment:

Engineering controls should be the primary means of reducing 
workers’ exposure to MWF.  However, in the event of airborne 
exposures that exceed the NIOSH REL or of skin contact with 
MWF, personal protective equipment should be provided to 
machine shop workers.  

While engineering controls are being instituted and for 
intermittent tasks that expose workers to concentrations above the 
NIOSH REL, respiratory protection should be provided.  A formal 
respiratory protection program that adheres to the requirements of 
the OSHA Respiratory Protection Standard (29 CFR 1910.134) is 
required.  The program administrator for the program must have 
adequate training and experience to run it and regularly evaluate 
its effectiveness.  Details on the Respiratory Protection Standard 
and on how a company can set up a respiratory protection program 
are available on the OSHA website (http://www.osha.gov/SLTC/
respiratoryprotection/index.html).  

For tasks that result in skin contact with MWF, protective clothing 
should be provided.  Workers should wear face shields or goggles, 
protective sleeves, aprons, trousers, caps, and gloves as needed to 
protect skin.  For gloves, data indicate that nitrile affords the most 
chemical resistance of chemical protective materials and provides 
flexibility and resistance to abrasion, tears, and punctures [NIOSH 
1998].  

5) Medical Surveillance:

Establish a medical surveillance program for machine shop workers 
and any other workers exposed to MWF, for the early identification 
of workers who develop symptoms of MWF-related conditions such 
as asthma, hypersensitivity pneumonitis, and dermatitis.  Medical 
surveillance should be directed and supervised by a qualified and 
licensed physician who periodically reviews a worker’s health status.  
This review should include a worker-completed questionnaire 
addressing respiratory and dermal symptoms and their work-
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(Continued) relatedness, as well as a physical examination directed at the 

lungs and skin.  Pulmonary function testing also can be included.  
Workers identified by medical surveillance as having respiratory or 
skin problems potentially related to MWF should undergo further 
medical evaluation.  Medical surveillance and follow-up medical 
evaluations should be provided at no cost to workers.

Newly hired or transferred workers should undergo a pre-
placement evaluation to determine a baseline status.  All workers 
in the medical surveillance program should undergo periodic 
evaluations.  Annual evaluation is reasonable in the absence of 
new MWF-related symptoms.  However, if medical surveillance 
reveals that one or more workers has developed lung or skin 
problems related to MWF, evaluations should occur more 
frequently.  Aggregate analyses of medical surveillance data can be 
useful to safety officials for identifying risks while maintaining the 
confidentiality of the results for individual workers.       

Further information on establishing a medical surveillance 
program can be found in the NIOSH Criteria Document 
(http://www.cdc.gov/niosh/98-102.html) and in the OSHA 
MWF Best Practices manual (http://www.osha.gov/SLTC/
metalworkingfluids/metalworkingfluids_manual.html#f).
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Appendix C:  niosH gluCAn AnAlyses
Glucan Results 
Samples collected June 28, 2007
Superior Industries International, Inc.
Pittsburg, Kansas 

Sample
Name

Glucan concentration (ng/
ml)

Machine 1 Reservoir 135.0
Machine 13 Reservoir 133.8
Machine 25 Reservoir 156.3
East Shark 185.6
Machine 20 Reservoir 166.4
Machine 26 Reservoir 212.8
Premelt 159.8
West Shark 189.1
Machine 8 Reservoir 189.9
Machine 28 Reservoir 240.7
Machine 27 Reservoir 266.1
Machine 29 Reservoir (Assay not valid)
Average (standard deviation) 185.0 (41.7)
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ACknowledgements And 
AvAilABility of RepoRt

The Respiratory Disease Hazard Evaluation and Technical 
Assistance Program (RDHETAP) of NIOSH conducts field 
investigations of possible health hazards in the workplace.  These 
investigations are conducted under the authority of Section 
20(a)(6) of the Occupational Safety and Health (OSH) Act of 
1970, 29 U.S.C. 669(a)(6), or Section 501(a)(11) of the Federal 
Mine Safety and Health Act of 1977, 30 U.S.C. 951(a)(11), which 
authorizes the Secretary of Health and Human Services, following 
a written request from any employers or authorized representative 
of employees, to determine whether any substance normally found 
in the place of employment has potentially toxic effects in such 
concentrations as used or found.

RDHETAP also provides, upon request, technical and consultative 
assistance to federal, state, and local agencies; labor; industry; and 
other groups or individuals to control occupational health hazards 
and to prevent related trauma and disease.  Mention of company 
names or products does not constitute endorsement by NIOSH.

This report was prepared by Kristin Cummings, Randy Boylstein, 
and Jean Cox-Ganser of RDHETAP, Division of Respiratory 
Disease Studies. Desktop publishing was performed by Nicole 
Edwards.

Copies of this report have been sent to employee and management 
representatives at Superior Industries International, Inc.  This 
report is not copyrighted and may be freely reproduced.  The 
report may be viewed and printed from the following internet 
address: http://www.cdc.gov/niosh/hhe.  Copies may be 
purchased from the National Technical Information Service (NTIS) 
at 5825 Port Royal Road, Springfield, Virginia 22161.  Information 
regarding the NTIS stock number may be obtained from the 
NIOSH Publications Office at the Cincinnati address.
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Centers for Disease Control and Prevention, National Institutute for Occupational 
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To receive NIOSH documents or information about 
occupational safety and health topics  contact NIOSH at:
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Delivering on the Nation’s promise:
Safety and health at work for all people
through research and prevention.
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