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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/m’ 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
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HIGHLIGHTS OF THE
NIOSH HeaLH

HAZARD EVALUATION

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
(MWEF), or coolant, used in
the machine shop.

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 MWE, including
information on symptoms associated with exposure to MWF

Continue air monitoring and include personal sampling
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HIGHLUGHTS OF THE
NIOSH HEeALTH

HAZARD EVALUTION
(CONTINUED)

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.

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
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SUMMARY

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.

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/m’ (thoracic particulate mass), as a time-
weighted average [TWA] for up 10 hours. This level corresponds to
0.5 mg/m’ 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 MWE.
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 MWEF. 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

MWEF 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
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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].

[t 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 MWEF, 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/m’ (thoracic particulate mass), as time-weighted
average (TWA) for up 10 hours, corresponding to 0.5 mg/m’

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.

Page 2
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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.
MWE 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
MWEF 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

Page 4
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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
(I>3)-B-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
MWE, 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/m’ and
<0.11 mg/m’. The 2006 samples had oil mist concentrations of
0.802 mg/m’ and 0.653 mg/m’. 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 MWEF.

Of the 12 samples collected on November 28, 2007, 11 were
positive for the presence of mycobacterial DNA, specifically
Mjycobacterium 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
MWE. 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.
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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
MWEF 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.

Page 10
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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
MWEF 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 MWEF. 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
MWE, 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 MWEF, 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-

Page 12
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RECOMMENDATIONS
(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).

Health Hazard Evaluation Report 2007-0263-3069 Page 13
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APPENDIX A: ENVIRONMENTAL MONITORING DATA

HPF LASERJET FAX

Jun 21 2007 IF:00PHM

Air M‘[ﬂ”hﬁ clata.
T Pgs-

S013622033

ANALYTICS CORFORATION
B8040 ViLLa PARK DRIVE, SUITE 250
RicuMonD, VIRSIHA 23228

T B04-264-7100 PHONE
w_tUp Ho. T034-042 m-a?n-at_m FHONE
Account No. 03801005 R
Report Date: 02/12/04

TIM BARRY 3\ E\C’\:“

SUPERIOR INDUSTRIES INT'L INC ey _;,Wk

AUTOMOTIVE COMPOMENTS DIVISION I N . b

424 INDUSTRIAL PARK RD Tl "’

HEBER BPRINGS, AR 72543 *&&% FINAL REPORT #*#4+

Jate Received: 02/03/04

Sample Type: 9 - Air Sample(s) No— D

Project : BUP. PITTSRITRG PO Wumber: 857434 "_f
nalytical Results

Lalbh Parameter Volume Amount LD Concentration Analysis
001 1-1-29-04 Samp Date: 01/29/04 0.8 niicron MCE filter

- 0i1 Mist 600 L 672.8 ug 90 ug 1.133 mg/M3 02/06/04

|

002 2-1-29-04 Samp Date: 01/29/04 0.8 micron MCE filter

- AT uminum 455 L 20.9 ug 2 ug 0.048 nmg,/M3 02/05/04
= Chromium 455 L, 2.58 ug 2l ug 0.006 mg,/M3 D2/05/04

Copper 455 L 1.45 ug U ug 0.003 mg/M3 0z2/05/04

- T Iron 455 T 773 ug 2 ug 1.70 mg/M3 02/05,/04
- Magnesium 455 L 31.35 ug 2 ug 0.007 mg/M3 02/05/04
- Manganese 455 L, 6.64 ug 2 ug 0.015 mg/M3 a2/05/04
- liickel 455 T, = 2.00 ug 2 ug < 0.004 mg/M3 02/05/04
G063 31-1-25-04 Samp Date: 01/29/04 Sum Prewelghed BVC Filter

- Total Dust 455 0.235 mg .05 mg 0.516 mg/M3 02/04,/04
- 01l Mist 455 L = 50.0 ug 50 ug < 0.11 mg,/M3 02/06/04
004 4-1-29-04 Samp Date: 01/29/04 UMEX Formaldehyde Badge

- HCHO-Neb Total 15.90 4.84 ug .2 ug 0.25 ppm 02/05/04
Q05 5-1-25-04 Samp Date: 0L1/29/04 UMEX Formaldehyde Badge

- HCHO-Net Total 17.16 8.20 ug L2 oug 0.3% ppm 02/05/04
006 6-1-29-04 Samp Date: 01/29/04 3M 3500 ORGANIC DOVM

- VMP Naph-Total 18.46 = 75.0 ug 75 ug < 4.10 mg/M3 0z2/05/04
007 7-1-22-04 Samp Date: 01/29/04 3M 3500 ORGANIC POWVM

- THCH-Total 14.56 = 30.0 ug 30 ug < 2.06 mg/M3 0z2/06/04
008 8-1-29-04 Samp Date: 01/29/04 0.8 micron MCE filker

Page 1
[y

PPN P B— . 1
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APPENDIX A: ENVIRONMENTAL MONITORING DATA (CONTINUED)

Jun_?l 2007 ﬂ:GDPM_ HP LASERJET FAX o013622033 p.2

i ANALYTIOS CORPORATION

i BO40 ViLLa Park BRIVE, SWiTE 260

b ol Lot e o BT RICHMOND, VIRGINIA 23228

A04-284-7 100 PHONE

_ EQQ-BE8-B06! FHONE

— B04-264-8873 Fax

roup No. I034-042 WL ANALYTICSCORP.COM
coount Na. 03801005
eport Date: 02/12/04

IM BARRY
UPERTICR INDUSTRIES INT'L INC
UTOMOTIVE COMPONENTS DIVISION

24 INDUSTRIAL PARK RD
'EEER SPRINGS, AR 72543 Final Report

late Received: 02/03/04
iample Type: 9 - Air Sample(s)
iroject: SUP . PITTSEURG PO Humber: 257434

malytical Results

ab  Parameter Volume Amount LoQ Concentration Analysis
-7 TAluminum T "B43 L 12.8 ug "2 ug T T0.024 mg/M3 02/05/04
009 9-1-29-04 Samp Date: 01/23/04 3M 3500 ORGANIC POVM

- DPGME-Total 14 .07 < 30.0 ug 30 ug < 0.35 ppm 02/06/04

dineral oil used as etandard reference.

horaviations: ug = micrograms, mg = milligrams, mg/M3 = milligrams per
cubic meter of air, g = grams, ug/M3 = micrograms per cubic meter of ailr,
1 = liters, w/w = percent weight basis, all Volumes given in liters,

ppm = parts per million, ppb = parta per billion, Areas given in square

feet; MD = Not Detected; ug/wp = ug/wipe; NVG = No Volume Given.

Fage 2
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APPENDIX A: ENVIRONMENTAL MONITORING DATA (conmnuep)

Jun 21 2007 3:00PH HP LASERJET FAX 9013622033 .3

Bk ANALYTICS CaRPORATION
2 14, B040 VILLA Pagk ORIvE, 3U1TE 280

RICHMOND, VIRGIMNIA 23228
B04-264-7T 100 PHONE

w _ B00-008-8081 PHONE
B04-264-8872 Fax
EE'EEEHED&D . [I,gggiggg WWW.ARALYTICSCORP, coM

Report Dakte: 02/12/04

TIM BARRY

SUPERICR INDUSTRIES INT'L INC

RUTOMOTIVE COMPONENTS DIVISION

124 INDUSTRIAL PRRK RD

HEEER SPRINGS, AR 725643 _ Final Report

Summary of Analytical Msthods

Zompound Name hnalytical Method Abbreviation
tluminuam NIOSH 7300 -
“hromium NIOSBH 7300 ————
-Opper NTOSH 7300 e
Jipropylene glycol methyl ether NIOSH Method 1403M DEGME
[ron WNIODSH 7300 -———-
*ormaldehyde-Net Total NIOSH Method 2016M : HCHO-Net Total
lagnesium WNIOSH 7300 -
langanege NIQSH 7300 -

1 NIOSH 7200 ——
el Mist NIOSH s026 ——-a
‘otal Hydrocarbong as Hexane HIOSH Method 1500 THCH
‘otal Dust NTOSH os00 -
'M&F Naphtha NIOSH Method 1550 VMP Naph
otes

Fage 3
i
Mieeliine Tonelnnmisetal Liionlama o Tla o ce o B 0 &
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APPENDIX A: ENVIRONMENTAL MONITORING DATA (CONTINUED)

Jun 21 2007 3:00PH HP LASERJET FHX 013622033 F.4

X : mm ’ ANALYTICS CORPORATION
BO4Q ViLka PRk DRIVE, SUITE 250

ok b o a2 i RICHMOMD, YIRGINEA 23228
BO4-264-T100 PhHOnNE
BOO-888-B081 PHONE
B04-264-0B73 Fax

WAL AHALYTICSCORP.COM

roup No. 1034-042
droount No. 038010035
‘eport Date: 02/12/04

'IM BARRY

WPERLOR INDUSTRTES INT L INC

JUTOMOTIVE COMPONENTS DIVISION

24 INDUSTRIAL PAEK FD

IERER SPRIMGS, AR 72543 Final Raport

late Receiwved: 02/03/04
tample Type: 9 - Alir Sample(s) -
‘rojeck: SUP.FPITTSBURG PO Numbex: 257434

Attached are the results we obtained on the analysis of your
samples. Any Chains-of-Custody associated with this sample
‘group are also enclosed. Air concentrations are calculated
as a convendience to the client and the overall accuracy of
this result depends on both the accuracy of the air wveolume and

- the amount found by analysiz. Theoretical Alr Volumez for

. passive monitors are calculated using the sampling time

= gubmitted and the manufacturer’'s listed zampling rate for each

compound.

For.blanks and non-detects the resultg indicated with a "=' valuc
represents the reporting limit for that analysis. Unless otherwise
"nobted results are not corrected for blank values.

Unleas the asignature of the appropriate manager(s) appears on the
final page of this report, thie report ghould be congidered
FRELIMINARY and is subjeck to c¢hange.

We appreclate your confidence in allowing Analyties to be your
teating laborateory. MAny gquestionse regarding thies report can
be addressed by calling ocur client servieces department
(800-888-80861) .

End of Report
Page 4
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APPENDIX A: ENVIRONMENTAL MONITORING DATA (CONTINUED)

Jun 221 2007 3:00PHM HP LASERJET FAX 5013622033 PS5

h mm ANALYTICS CORPORATION
W 1 BOA0 ViLLa PaRK DRIVE, SUTE 260

) Bac il e i oot 2t o s e T Richmono, Viecinia 23224
oy 804-264-T100 PHONE
— B00-888-8061 PHoME
B04-264-8873 Fax

Group No. I03d-042 WHYLANALYTICECORP.COM

Account No. 038010085
Report Date: 02/12/04

TLM BARRY
SUPERIOR INDUSTRIES INT'L INC

AUTOMOTIVE COMPOWENTS DIVISION

424 INDUSTRIAL PARK RD

HEBER SPRINGS, AR 72543 Final Report

8~Hour Time-weighted Average Summary

Farametexr 8-Hr TWA

TWA includés sample(s) 3-1-29-04
Total Dust .489 g /M3

* Note: All unsampled time is assumed at zero (0) exposure.

(R

- ] ¥ e
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APPENDIX A: ENVIRONMENTAL MONITORING DATA (CONTINUED)

Jun 21 2007 2: 57PN HPF LASERJET FAX S013s22033

——

< UMp No. K310-070
b_-S0UNE Mo, 0380100%
Report Date: 11/08/06

TIM BARRY
SUPERIOR INDUSTRIES -INT'L INC

74 WRLKER DRIVE

ANALYTICE CORFORATION
10829 Stony Run Lane
Ashland, Virginla 23005
804-365-3000 Fhone
800-868-8061 Phone
B804-365-3002 Fax

www. analyticecarp.com

HEBER SPRINGS, AR 72543 **&% FINAL REPORT ##*%#

Date Received: 11/06/06
Sample Type: 4 - Air Sample(s)
Project: PITT 10 _08 PO Mumber: 9765E83

Analytical Results

Concentration Analysis

Lab Parameter Volume — Amount LogQ
~-001 2-10-31-6 Samp Date: 10/31/06 Sum PVC Filter
- 011 Mist 2950 L 762.0 ug 50 ug
-002 3-10-31-6 Samp Date: 10/31/06 Bum PVC Filter
- 01l Mist 970 L < 50 ug 50 ug
-003 1-10-31-6 Samp Date: 10/31/06 Sum BVC Filter
011 Mist 560 L 626.9 ug 50 ug

-004 4-10-31-6 Samp Date: 10/31/06 BLANK Sum PVC Filter

- 01l Mist 0L = 50 ug 50 ug

Mineral oil used azs standard relerence,

0.802 mg/M3 11/07/06

< 0,052 mg/M3 11/07/06

0.653 mg/M3 11/07/06

11/07/068

Abbreviations: wug = micrograms, mg = milligrams, mg/M3 - milligrams pex
cubic meter of alr, g = grams, ug/M2 = micrograms per cublc meter of air,
L = liters, all Volumes given in liters, ppm = parts per millionm,
ppb = parts per billion, Areas given in square feet; ND = Not Detected;

ug/wp = ug/wipe; NVG = No Volume Given. NAG = No Area Given,

LOO = Limit of Quantitation,

Page 1
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APPENDIX A ENVIRONMENTAL MONITORING DATA (conTinueD)

_Jun 21 2007 2:57PH HPF LASERJET FAX 5013622033 [

Seoup MO, K310-070
recount Ho. 03801005
Report Date: 11/08/06

TIM BARRRY
SUPERIOR INDUSTRIES INT’'L INC

74 WALKER DRIVE
HEBER SPRINGS, AR 72543

ALY TICS -

ANALYTICS CORPORATION
10329 Stony Run Lanae
Ashland, Virginia 23005
804-365-3000 Phone
800-888-8081 Phona
804-365-3002 Fax

www. anaiylicscorp.com

Final Report

Summary of Analytical Methods

Compound Name

Analytical Method Abbreviation

Oil Mist

Noteas

NIOSH 5026 e

Resulis provided in thie report relate only to the items tested.

Attached are the results we obtained on the analysis of your
.~ samples. Any Chains-of-Custody associated with this sample

group are alsc enclosed.

Air voncentrations are calculated
—  as a convenience to the client and the overall accuracy of

this result depends on both the accuracy of the air volume and

the amount found by analysis.

Theoretical iy Volumes for

pagsive monitors are calculated using the sampling time
submitted and the manufacturer’s listed sampling rate for each

compound.

For blanks and non-detecte the regulte indicated with a ‘<’ wvalua
represents the reporting limit for that analysis. Unless otherwise
noted results are not corrected for blank values.

Unless the signature of the appropriate manager(s) appears on the
final page of this report, this report ghould be considered
PRELIMIMARY and is subkject to change.

We appreciate your confidence in allowing Analytics to be your
tenting laboratory. Any questions regarding thisz report can
be addressed by e¢alling our client services department

(BOD-BBB-B061) .

I

Janles A. in, CIH
Labarato Director

End of Report
Page 2
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APPENDIX A ENVIRONMENTAL MONITORING DATA (conTinueD)
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APPENDIX A ENVIRONMENTAL MONITORING DATA (conTinueD)
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APPENDIX A ENVIRONMENTAL MONITORING DATA (conTinueD)

Coolant Management Report

L atomsr Liata 2 Syatem Cata ! _Report Mumbeors " TADE-24 00
JLPESICR WD JITRIES - FITTSBURG Canhal Sampic Doscrplon ; Gondral
150€ FAST 7ITH TERRACE Data Solnplate TUEILHAKIE
IATTSEVREDG, K2 GBTS22F57 Capacity  TROD0 gidlons
1
sample1d | Lot | Latd Concratsallon | fH Trarp Gl Cantord W | Hardaiss [ Chiecdda | Olid.2wlenm | Becteris Fuppuy
© | Takyn Ay Folutl=Ollz ppn pam
-1 o |nseBo | massn | M- Ao -
162600 | pAITG | oosAng | oea . 1o i BRE: i Hu 1 3
63357 | PAIONG - OHIWIG ;B 1 nE . | 51 {50 110 p)
AC-2E | DEIRHE | DHIEIE | A Sz i e 5.5 2 e YT b
wEaand | pauser | oaomgs (e | ea _ o Lz 515 i 4 y
viswrs | sause | owomne | ws Bn Bo el AN a5 0 u
ADE1TEE 1 &N14ME | @D | w0 | kD -1 0 IR 1m0 u
AR-mag | czesk | cwpwn: | owwo ;lae - | an | fAn & e 1 o]
aw-tan | namams | omere | A w0 .0 _| ann E2F S uw ol
ag-aer | nanaigg | emieva | s 0 af EH 813 [ 1 R R T | o
diG-zre | pEaace | gwamms  one an o EPN] a Full 10 ]
dIGATE__ | DENMME  0w02ud ) Ed an nE W G o e 1
aG-{zer | DI@GME  DiamaE | @A a1 o e o EnNED e 1
HE-0356 | TIHEME _ DIMI0aR | A7 R u dom s _ im0 ] i
HEDIA] | OTHANE feHERE | T4 - kM 1 . .10 35D 132 ik J )
MEDIRE | AAME [ ans | B3 a1 i 1, e T 1 o

ot s
IERRE AL T e L I

-

u
TN s 0 .
1 . -
Ao T I

& -]~ r
= L PP
o .
- [ [

w\ﬁ%%%%%ﬁa%%{%\% o ﬂ*i‘:‘:-'f‘% T

Grinmanty & Racowmraa)eallansg -

Aucljusl b reccnnrmznren carcanteian

Page 26 Health Hazard Evaluation Report 2007-0263-3069



APPENDIX A ENVIRONMENTAL MONITORING DATA (conTinueD)

CUSTCMER: SUFERIOR INDUSTRIES

COOQLANT MANAGERENT REPORT

E-MAIL: SUPERIOR FITTSBURG

LOCATION: PITTSBURS, KS
SYSTENM:  CENTRAL FROOUCT: CIATE CHARGEL:
CAMACH YT T AL LDNS KEL, CONG 8%
TAKEN  |RECEWED | CONC. PH TRAMP CIL [ HARDMESS | BACTERIA | FUNGI
sl
(EI20/2005  |&/20/2005 "5E ELD 1§ 100 :n o
TIDRONE |72 /2005 5y ER__ | A0 210 a ]
AfA20NS Ri317005 51 | 80 0.3 70 1,000 0
BM1/20056  |BM212005 5.2 (] .0 250 " T
EMQ/2005  |8/2202005 5.4k A 16 100 0 n
RIAAIA0R  [AAIPR05 a0 15 0z 150 1,000 i
/712005 HE/2005 6.7 18 iF) 147 n n
0/29)2008  |9122i0a05 7 ) I 160 1,000 ]
9282005 [9l25i2005 a1 | A 0.2 180 0 0
10fa2005  |10/5/2005 6.2 a0 1.3 BEED] 1,000 b
10212005 (104372005 7.1 AH K a0 [ 0
[10ME!2605 [1DM19f2005 G.B 8.4 1.0 110 it ¥
10125/2005  [10/28/2005 8.z 9.0 a5 130 1,000 i
1pf2nids  [11/8r2008 B 9.2 .0 250 1,000 0
111872005 |1102442005 7.3 9.0 0.0 110 1,000 a
1129/2005 1113002008 4.4 BD 0.0 170 1,600 ]
CONCENTRATION FH
w A— e T e
B . E
|'|I|:| E— mmm e s e e e mm e
’K / 8,2 A
[l \" -".\_\‘" H.U ._.’_ /f\l\/p—‘/ L.
Al me g \/ ........................... [Tl -k‘-‘f '\\. - o
™
a4 /.V Lt
I NEEEE e TTTIT
T £ B o2 gz =2 9z 9 SEEEEESEsESD8
E & HF H H H H & HEHESEREHERAHAY S
508 28 5% 5 ¢ SEETE{Nififigees
RECOMMENDATIONS { COMMENTS
112005 IKCREASE TO RECOMMEMDE I CONS ENTRATICIM
s PAM CIILORIBE - 240
112805 PR OFRT(1.2 WMICROMN FILTER] - T
! , _ BTTiR
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APPENDIX A ENVIRONMENTAL MONITORING DATA (conTinueD)

CODLANT MANAGEMENT REPORT

CUSTCMER: SUPERIOR INOUSTRIES

E-MAIL: SUPERIOR PITTSBURG

LOCATION: PITTSBURG, KS
SYSTEM:  GENTRAL PRODUCT: DATE CHARGED:
CAPACITY: 70.000 GALLONS REC, GOMNE; ﬁ
TAKEN RECEVED | CDNC. FH | TRAMF OQIL [ HARDNESS | BACTERIA | FUNGI
PP
aoefa00s  [3raprzo0s 8.5 0.0 1.1 200 4 0
41512005 . AlGI 2005 g2 a0 K | Pl 1,000 i}
AMA2005  AM5/2005 Th Bg &0 250 f 0
4172008 |4/30/2005 7.3 00 3.1 200 1 £ ]
HAE2005 \2TI2005 T.8 TR ] 1.7 ] ag0 1] i
S/32005  [5M4I2005 2.7 85 0.5 230 1,000 ¢
A0/ 20 G EM12005 B.1 B0 1.0 Pl | i} ]
BMB/2005 |5 HI00E 8.0 9.0 [ 420 0 g
Sr2412005 (82512005 9O 8.0 0.0 238 1,000 0
5f31/2005  [Br1i2005 7.3 8.8 0.0 230 1,000 B
BiGr2005 GITIZONS e 4] 1.8 140 ] i}
RHGRG05  |GH 72005 7.2 3.0 1.2 oy D p
SI2202008 G232 T05 B4 g '1 ) oo 160 A 00y 0
RIZOIIONG _ [RITORGN5E 56 BD 1.6 100 0 o
HemIOns (712005 5.9 B& 1.0 210 & d
/2005 |8i12005 5.1 an 1.3 70 1,000 g
COMCENTRATION PH

"o | - ] TR .

.1k .

) ET '/.\,_ &. 04}

P S AT VTN A . oz
Tdl /h{ : 1] [ --—l\\._’_, 'f‘\ i
‘_‘_\/ m‘/
[T I S B e LR ﬁ.ﬁ -
A I BA+

HARE

L2HAL0NE
W 1N2N0E
WE4ANNS -

EA

5172095 —
5772035 —

AM4Z5 —
£12802005 —

RECOMMENDATIONS f COMMENTS

SIS INCREABE TO RECOMMENDED COMGERTRATION
205 PPM CHLORIOE « 150
0204 PRM LHRT(1.Z M| RON FILTER} - 240

I

5122005 —
23005 —
s3-12055
SiEIZ015
[REUNSE

ET7IE0
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APPENDIX A: ENVIRONMENTAL MONITORING DATA (CONTINUED)

COOLANT MANAGEMENT REPORT

TAKEN RECEIVED | CONC.| PH TRAMP OIL | HARDNESS| BACTERIA | FUNGI
5113/2004  |5/14/2004 9.4 33 0.4 120 1,000 0
5(19/2004  |5/20/2004 8.8 9.2 0.0 140 0 0
5/24/2004  |5/25/2004 7.7 9.2 0.0 120 0 0
6/212004 ___|6/3/2004 8.3 9.1 0.0 130 0 0
6/9/2004 B/10/2004 8.5 9.2 0.0 150 1,000 (1]
6/14/2004  |6/15/2004 7.9 3.2 03 120 0 0
6/21/2004  |6/22/2004 3.8 9.2 01 110 0 0
6/28/2004__ |6/29/2004 7.9 9.1 0.3 110 0 0
7/8/2004  |7/9/2004 8.5 9.2 0.3 110 0 0
7/19/2004  |7/20/2004 74 9.1 09 120 0 0
7/26/2004  |7/27/2004 8.0 9.0 0.6 140 0 0
8/12/2004  |8/13/2004 10.0 9.1 0.0 130 0 0
8/20/2004  |8/23/2004 2.0 9.1 1.9 120 0 0
8/25/2004  |8/27/2004 7.4 9.2 1.9 110 1,000 0
8/31/2004  [9/1/2004 7.6 9.0 0.5 110 1,000 0
9/9/2004  |9/10/2004 7.4 8.0 0.3 110 0 0
9/16/2004  |9/17/2004 7.2 9.0 0.0 110 0 0
9/23/2004 _ |9/24/2004 7.9 9.0 0.3 100 0 0
9/30/2004  |10//2004 8.2 9.0 0.9 130 0
10/8/2004  [10/11/2004 7.8 9.2 0.4 120 0 0
10/14/2004 |10/15/2004 8.1 9.0 0.6 160 1,000 0|
10/21/2004 |10/25/2004 8.0 9.1 1.2 130 0 0
10/28/2004 |10/29/2004 | 7.9 9.2 1.1 150 0 0
11142004 |11/5/2004 8.2 9.0 0.0 140 D 0
1171172004 [11/12/2004 81 9.0 0.6 150 1,000 0
11/18/2004 |11/19/2004 8.3 9.0 0.0 160 0 0
12/2/2004  |12/3/2004 8.3 9.0 0.4 170 1,000 0
12/8/2004  |12/9/2004 8.5 9.0 0.3 170 1,000 0
12/15/2004__|12/16/2004 8.4 8.9 0.2 140 0 0
12/21/2004 |12/22/2004 83 9.0 0.8 170 1,000 0
[110/2005  [1/11/2005 6.6 8.9 0.4 160 1,000 0
1/24/2005  |1/25/2005 8.1 9.0 0.0 180 _ 1,000 0
1/31/2006 | 2/1/2005 8.3 9.0 0.0 200 0 0|
21712005 |2/8/2005 2.0 9.0 0.0 220 1,000 0
2/15/2005 | 2/16/2005 7.9 9.0 0.0 210 1,000 0
21222005 |2/23/2005 9.0 9.0 0.7 240 1,000 0
3/1/2005  |3/2/2005 8.7 9,0 0.5 230 1,000 0
3/8/2005___ |3/9/2005 8.2 92 0.0 220 0 0
3M5/2005  |3/16/2005 7.8 9.0 0.0 220 0 0
3/22/2005  |3/23/2005 9.1 9.1 0.0 230 0 0
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APPENDIX B: P&K CULTURE AND ENDOTOXIN ANALYSES

AEROTECH (PaK

a r_.'\.-

oo el July 13, 2007

Randy Goylzein
NIOS: | wvr
1095 Willswridke Ruedl, Ruum H2517 AlHR,
Morgantosn, WY 26005 Enviranmocntal
Microbiology
1
Fa. Froject Rumbe s Fo0-706-0867 - HETA 20D7-3263 Acc H E D IT E D {

\ LABORATORY)

Dima- Randy Boylstein:

PA&E Micrabioiogy s plea=ed to provice the enclasad report of aralyses for samples recelvad  OESFR72007 .

This cover letter and aocompanying pages are an integral part of this rep-:-rt All anal;sa are |'u=rh|n arl i
our AlHA EMLAP aocredited laboratooy using the Besl Laboralory Practitos. The daka generated in this repars
are hasan nn tha samples ard accompanying infermation provided and represenl corcentrations at a peint in
tIme Jndsr e conditinns Sampied. Kesuits can vary wWith sife cancitions, P&E Microbiclegy ermslayeos did
nok coliest samples for tris project, and may provize imited Interpretation of th s data as it ralates o the
ovaral ||'|'.-'I:EtIgE|‘tI-:II'| Far E"".‘-l-:lgli::l infarmaticn an fungi 2nd bactesa ianlifisg in this 1:|:|-:|rt please cansult

o wmpalml ] m ke
[ E I e ¥ (] e [ *The I.I\.l\.lll.rl_.”r and  Qlassitication of Covicdn Tl ||_.|| anidl Bar

'lll'u III JIILpUL.'I
Erviranmants”. “The lstest editicn of thig piblication can be crdered by ca ling & PRE Micrabiology Projeact
Manzger tall fres at 1 {BRR) B -1904,

Bak, MIcromolagy 15 sTaTeq with aver 35 protess nnals, nciucing Fris, micrabieloqists, ard myioloyisks wikh
aeer 20 yaars of zxpenecca The relizbility of Lesl resclls depends cooroany Taclurs such o e persanns
porformiing the tests, cmviconmantal conditions, selectior and validalion of Eest metheds, eqoipment
functicning, measuremant traceaility, 2 well as the zampling, storage ard handline of best itens, all of
which ore o refection of the labaratones cverall qualicy system.

FEIMivrubinlugy hes condelecl ila gualily system aller TS0 17035 go delines, one of the most stringent sats
of ztandards i the industoy, to ensuqe that its custamers receive Lhe high skendard of arcoracy, relishilicy,
ard impartislity that they hava come to exoect from a I2ader in the envircar ental industre, PER
Microbivlegy's adnerenca to the standards set farth in the [50 17025 guidalines has heen valiclated anc
tererially recoanized through accreditations ararted by the Amencan Incustrial Hyglena Assaclabicn (200E),
A oan additiengl measure Lo denonstrate its competency to perfomm the analyses 1 affers o ks Cliants, PRE
Micrebislogy also parlicipales in a vericty of cifferant proficiancy testing programs, including the
Fraranmartal Migreoialogy Proficency Analvlical Testing Program (BMEAT) spotsored by the Ameican
Irduskiial Hyglens Assoclation,

Az opart of its contnoous commitment to excellence, PaK Microbiolegy 15 inspecled by govermenzal
agencies, indaeperdonl commeaercig! groups, and internz! cversight personnel; thess audits ae noaddilion La
Choss glraady mentianed ahove, Below wod will ind add ticnal infermation regarding the speoinc analyses
recuzsted for this projcct,

PAE Micrebicagy Sarvicma. ine by Dy Bvaros Charry | LR BER 100 3428 Fux E5E 4350 2028 AT Sl VTR P L ]
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APPENDIX B: P&K CULTURE AND ENDOTOXIN ANALYSES (CONTINUED)

[ ]

2nilen e

Fode 100, 102, 1605, 1054, 106, 10948, 104, 105, 1HR&
Culture Analysas for Fungl and Backarla

Cullural:le reic-corgenisms are those that are wiable when media are inooulatad, and will grow an the
selected media aid at the selecled lemoorakare.

Tre Type of media and noubation (emperature car vary depanding on tha scope oF Ihe sureey, 1solates ars
indealilien) Lo Ulie weevice level rogquested, Typical ana ysis includas identiflcatlan af maost fungl 0o the spedies
lewel, exrept for species of Cladospo-ium and Penicilliom,  Identificalicon Lo U spedies level can be
parforried il redquustad inadvance,  Gereral incubation parameters are summarizad beluw.  Tncubazion
TineEs Tan wvEry depend ng on specifs growth chareoerstics. Samples submitted for culture anabsis using

Malr Ewtract fgar (MEA], DG-LE, Carnmeal Agar (CMAY ar Ze lulose Aga- ara cultured far A= 10 days,

PEk Miorebiology has published several excellest resources on cullurs analysis of fungi. Please rafer t3 e
fallowing Lechnical fact sheets: "Fungi in the &ir: What do rasults of fungal air sarmples moan?™

Test Incubation Tempearature (¥ C) Minimum Incubation Tima
Frwiranimental Baclera 25 7-17 days
Trzal Furg 25 =170l
Thzrmazhitic funa o £ 100 days
Thzrmazhilic Achinamycetes 55 5-7 clays

Common Cultura Media
Acronym Mamea

Bar Tryptic 5oy Agar with 5% Sheep Blood
PLA Flate Court Agar

BCYE Bufferad Charcoal Yeas: Exbract Agar
h Prtate Dextrose Agar

MFEM Mall Cxkract fgar

Ca-_ & chicran Siyceral Agar

SAL Sabaurauc’s Dextinse Aar

HHEA Rose Benoal Agar

CIA Cariveal Agar

PEE 120

Endeotoxins

Thig analysis utilizes the response of Limuius Amebcoete Lysates or LAL to endotoxin. The most sengilive of
these techricues is 2 chromagenic kinehs assay that omparss samplos to stendard endotoxin
cancentrations, The recent advent of adding zwitterions el minates b-glucan interference. For mors
Inrarmatian, Jease refer o wes aerotechphocom and the techn cal tact sheet entit @¢ “Cndotoxins®.

FEE Micresicogy Servizea, Ine. 1932 Dluny Svaras Liaarrg | ST HETE Mol AN 3458 [IEER DR 1Y wats AArceask R Eem
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APPENDIX B: P&K CULTURE AND ENDOTOXIN ANALYSES (CONTINUED)

Data Quallflers

Tha Dare Qualifiers dentify issues or events that ae relavant to vour analytical results A data qualifler
inchodes infoermation about the welidity, the souroe of the data whather calcolated, entered or estimated,
and b waiuz of @n observalivn, Inocach casz the data qualificrs provide significant information wital ta the
inlcrorelatios of L laboerabory data,

This cammuzicatian is intended only for the indwvidual or entity to which it is dirscted. It may cantain

rfammarion Fhot o mRiciloeed  ene P o] =k g e m e Fem e Al em A m e el e (=
PEATTOLEEN ST 15 prhEgEs, SOoNnaontisn OF CLNETYAasT oREmMDD ToM GisTitEure unger S il e WS 12 W,

Miseaeninastion, districotion, or copying of this carremunization by anvens ather chan the intended recipiznt,
or a duly cesiorated employes o oagenl of such recigient, is prabibited. If you have recevwed this
communication in emwer, please notify s immediately by telephene at 1866 871-1984, and defcte this
messace end all attachments therstc.

For adeitianzl infoemation, oF Fyow have any questions reqarding this reocr, plzase do not hositata to czll

Sincaraly,
a

v

H:JI"'T-LI.F-!__I']--."--J. .\“e-lr!:_‘j/‘r'!'{.

Mar-Ses Movegno
Prigect Managor

P 2% & Microb olagy
Hh-dEE-44 b0

Analytical References

Hedically Impartamt Fungl: A Guide to Identification, 3rd 2d., ASM, 1085,

ﬁau:ja rd Mathoos far ;h_. Exan'nnatn:- 1 of Waker and Wastewater, 18tk ac. | APHA, 1985,
) Lidenti Acpic P . Blewszone, 13940,

cleatifving Fllamentaus Fungls & Clinical Laboralary |_J|.1r'|LI|J|'_'I.JrQ, Star, 1906,

Manual of Clinica Micrabiclogy, 7th ed,, AsM, 19949,

A Laboratory Guide to Common Aspergifivg Species ang thele Talecmaorghs, OS2, 1594,
Bioocrosols: Assessment and Contral, aLEIH, 1999,

b LT U g Y B O

FPEH Microbiclagy Swvivices, Ime. 1025 Ty A Crirna =, M GAC0R 23R JAT 4453 Fux 258 £20 c03F T R LT (A B A SE
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APPENDIX B: P&K CULTURE AND ENDOTOXIN ANALYSES (CONTINUED)
Canly KIOWN, Mwpraivaw, WY 300N

Froiact I HETA I0O07-F8d

Dut Swrpiel: 05207

Contwet: Fasnly Boyisiain

P ey ol T50-70-000T

Dute of Dvcvbnlive: 20007

Pute Asulysls Compleinl: WL 2997

Bawcterial Analysis (Culture Method)

Salk Liguhi Powpler
M Gaple ID Yolem | Mellem | Diuten Bavrl I olony Tong, [
Chant Bernple D [1-1] ] Facter Coumis (RN}
Lucotion
Fungl
S 1. MEA 1w
11 o Seowih N Tekalr 4100 [T
L]
1.9 L 1M  |eilius veeiew -] p -
i Poulthes Copl 1z 150 o
Touk 1500 .
Fungl
2 1.9 MEA 1w
ry -] o Geowih Na Telkalr 4100 [T
L]
1. L 1M  |Seilus vpmiew 1 1 [ ]
i Foulties Copl w 1D n
ok 1100 bl
Fungl
|3 1. MEA 1w
HXREY o Geowih Na Tekalr 4100 [T
L]
1. L 10 [Owulive wesier 2 oy m
i Poulties Coral w 1D n
Toh 2400 1

The rapivls) W e repe wan'rery rewivwd I 30vptable conditives.
* roremntge of vk ormp of Fenpifowsince W ot epeintion.

o Crceniawiicn I rowndsd o tve vignifieest digts: Consastralive W In CRYYSerpie | ramply srauntsrss W BA

Fwiie Lrpes: Actimsnyovin Jeiative Agar (M), soreressl e, I'% el et iR, Inkibiory il (IR,
Prmiorcws ieialivn 2guri P, row leegal spariAEA], welearee e SoesiIDA], FPIC SOY SoE( TRA), rulriest
Fr(ATAY, blood wwar(BAF), viapirioosos sl 11O Raple); plemyiviinl sicolel spwr w/ 7% vl blood (FER plele count
FERCA). The delecivs ek of fengal wel becieria iy wing vallers swihexds v one svivey. Tie waniialive it vy o
iy v weaiysle wel frow proUsssing precsciume 10 provessing provwdars. Cratast W i determiee TeE puEniRElcn el

Ll Feriow

l.-'h

[ -
Franzdn &2 g

Flnl Pl
FRK Frojsc0) 750-FR-SRET Page 1 of 4
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APPENDIX B: P&K CULTURE AND ENDOTOXIN ANALYSES (CONTINUED)
iy NN, Meepeaions, WY 20N

Froiaot I HETA T000-R283

Date Perpiel r RN T

Coatwet: Fanly Borieinin

PO P oo TOR-TR0-0007

Pate of Dycubmonr W7/ 2007

Pate Asslysly Compleinlr /LY 2007

Bawcterial Analysis (Culture Method)

Salk Liguhi Powpler
M Gaple ID Yolem | Mellem | Diuten Bavrl I olony Tong, [
Chant Bernple D [1-1] ] Facter Coumis (RN}
Lucotion
Fungl
M 1. MEA 1w
L0 RER o Seowih N Tekalr 4100 [T
L]
1.9 L 1M  |eilius veeiew L] oy m
i Poulthes Copl w 1D -
ok 2000 .
Fungl
|-l 1.9 MEA 1w
L= REY o Geowih Na Telkalr 4100 [T
L]
1. L 1M  |Seilus vpmiew 2 p 15
i Foulties Copl b1 1AM [ -]
Touk 1,900 bl
Fungl
[ﬁ 1. MEA 1w
L6 REW o Geowih Na Tekalr 4100 [T
L]
1. L 10 [Owulive wesier 2 oy m
i Poulties Coral L] 1D n
Toh 2100 1

The rapivls) W e repe wan'rery rewivwd I 30vptable conditives.
* roremntge of vk ormp of Fenpifowsince W ot epeintion.

o Crceniawiicn I rowndsd o tve vignifieest digts: Consastralive W In CRYYSerpie | ramply srauntsrss W BA

Fwiie Lrpes: Actimsnyovin Jeiative Agar (M), soreressl e, I'% el et iR, Inkibiory il (IR,
Prmiorcws ieialivn 2guri P, row leegal spariAEA], welearee e SoesiIDA], FPIC SOY SoE( TRA), rulriest
Fr(ATAY, blood wwar(BAF), viapirioosos sl 11O Raple); plemyiviinl sicolel spwr w/ 7% vl blood (FER plele count
FERCA). The delecivs ek of fengal wel becieria iy wing vallers swihexds v one svivey. Tie waniialive it vy o
iy v weaiysle wel frow proUsssing precsciume 10 provessing provwdars. Cratast W i determiee TeE puEniRElcn el

Ll Feriow

l.-'h

[ -
Franzdn &2 g

Pl Fwbor
LK Prolecti)| 75 FR-IET Page 1o 4
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APPENDIX B: P&K CULTURE AND ENDOTOXIN ANALYSES (CONTINUED)
Canly KIOWN, Mwpraivaw, WY 300N

Froiact I HETA I0O07-F8d

Dut Swrpiel: 05207

Contwet: Fasnly Boyisiain

P ey ol T50-70-000T

Dute of Dvcvbnlive: 20007

Pute Asulysls Compleinl: WL 2997

Bawcterial Analysis (Culture Method)

Salk Liguhi Powpler
M Gaple ID Yolem | Mellem | Diuten Bavrl I olony Tong, [
Chant Bernple D [1-1] ] Facter Coumis (RN}
Lucotion
Fungl
r 1. MEA 1w
LT RER o Seowih N Tekalr 4100 [T
L]
1.9 L 1M  |eilius veeiew -] p 15
i Poulthes Copl v 1 [ -]
TFoiuk 20000 .
Fungl
|B 1.9 MEA 1w
L& RER o Geowih Na Telkalr 4100 [T
L]
1. L 1M  |Seilus vpmiew -] p -
i Foulties Copl 1z 150 o
Touk 100 bl
Fungl
[l 1. MEA 1w
LI REY o Geowih Na Tekalr 4100 [T
L]
1. L 10 [Owulive wesier 2 oy .
Tetuh 00 .

The rapivls) W e repe wan'rery rewivwd I 30vptable conditives.
* roremntge of vk ormp of Fenpifowsince W ot epeintion.

o Crceriawiicn e rowndsd o tve vignifieest digts: Consstralive W In CRYYSerpie | ramply srauntsrss W WA

Fwiie Lrpen: Actseenyovin Jeialivn Agar (AR), soreresl soee(TF), I% el et s (ER Inkibiory sl spar{IRA),
Prmiorcws ieialivn 2guri P, row leegal spariAEA], welearee e SoesiIDA], FPIC SOY SoE( TRA), rulriest
Fr(ATAY, blood wwar(BAF), viapirioosos sl 11O Raple); plemyiviinl sicolel spwr w/ 7% vl blood (FER plele count
FERCA). The delecivs ek of fengal wel becieria iy wing vallers swihexds v one svivey. Tie waniialive it vy o
iy v weaiysle wel frow proUsssing precsciume 10 provessing provwdars. Cratast W i determiee TeE puEniRElcn el

Ll Feriow

l.-'h

[ -
Franzdn &2 g

Flnl Pl
FRK Frojsc0) 750- FR-SRET Page 2of 4

Health Hazard Evaluation Report 2007-0263-3069 Page 35



APPENDIX B: P&K CULTURE AND ENDOTOXIN ANALYSES (CONTINUED)
iy NN, Meepeaions, WY 20N

Froiaot I HETA T000-R283

Date Perpiel r RN T

Coatwet: Fanly Borieinin

PO P oo TOR-TR0-0007

Pate of Dycubmonr W7/ 2007

Pate Asslysly Compleinlr /LY 2007

Bawcterial Analysis (Culture Method)

Salk Liguhi Powpler
M Gaple ID Yolem | Mellem | Diuten Bavrl I olony Tong, [
Chant Bernple D [1-1] ] Facter Coumis (RN}
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APPENDIX B: P&K CULTURE AND ENDOTOXIN ANALYSES (CONTINUED)

EMILab ["&h
1956 Oney Avenne, Cherey THIL ™7 0RO

Client WIOSH, Moxpmtaarn, WV
Projert I HETA 200700853

G Sarpled- Tors 3E_ 20687

Cie af Inocokatisr Taly 3, 2087

Saranie= Sobrwitied By Haxdy Hovledein

Cate Aralysis Carspleted-  Auzws 14, 2007

HAIT s T3 Wy TS0-M5-0aET
Bacteria Analysis (Culture Method)
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APPENDIX B: P&K CULTURE AND ENDOTOXIN ANALYSES (CONTINUED
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APPENDIX B: P&K CULTURE AND ENDOTOXIN ANALYSES (CONTINUED
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APPENDIX B: P&K CULTURE AND ENDOTOXIN ANALYSES (CONTINUED)
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APPENDIX C: NIOSH GLucaN ANALYSES

Glucan Results

Samples collected June 28, 2007
Superior Industries International, Inc.
Pittsburg, Kansas

Sample Glucan concentration (ng/
Name 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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APPENDIX D: MIL, INc. PCR ANALYSES

Microbe Inotech Laboratories, Inc.
Summary Report of Analysis
[MILB — 5164A]

Eandy Boylsleis
NIOSH

1095 Willownlale Ed
Morzamiven, W 26505
Telephone: 304-285-5052
Fax J04-285-5820
E-muil: zig] @rd

Theratay, November 19 2007 9-5%am- Recerved twelve (12) sample of metal
Sample #] IT;: Ll K=
Sample 111 13 E=
Sample 21 IT: L13 Res
Sample 24 T 120 B
Sample 25 1T 125 R
Sample #5 [} 126 R
Sample #7110 127 R
Sample 28 1) 122 B
Sample #9 1> 129 Rem
Savmie #10 ¥ Shork Fast
Sammle #11 Tk Shork West
Sammle #12 T Premslt

MiL, Inc EEPORT & Tovoxe Nomber: MILB-5163A
Porchase Ordes # Credit Cand

Overview of FCR Amplific siion Claessixiry:

For this sample, DINA wam extracted from the: samples oy oor Standand Operatng Profoon] (S0P MIC-

Sample Freparation:

40mL. of the meial workme fimd tample provaded was ceninfuped (3 5000x(s for 6} memie:.
The celk were re-axpended mio 2 5.0 ml. alsqot by removal of the iy layer of the sample by
transfer paped and the pellet re-snépended 10 5 0 ml. of remaiomg solihion of which 2.0 ml. was
then tramsfeared 2 20 ml. sienle Eypendef tube and procestied a¢ mdicated m the method of
SOP MIC-022 These 2 {f ml. were ceninfoped (@ 10.000x( and rmooboal genomc DNA
extracted 1runs micyobesd: SO (MIC 0823

e ML, Inc. 7258 LANSROWNE AVE. STE. 208, 5T. LOWIS, ) 631153471
BERE (B00) SIBD144 A (S1545-2177 Fax [314] 6452544
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APPENDIX D: MIL, INc. PCR ANALYSES (coNTINUED)

The 50ul. of each sample ohiamed fiom this method was then measnred weiny the NanoDrop®
ND-1000 22 dearribed belvw.

The tample retention system need by the NanoDropEs NID-1000 it probably ifs best featore Not
ounly does 1t enable the anabyar of extremely small tample vohemes (3t amall a3 one mecoliies),
but it also elimamates, the need for covettrs and capillanes This saves the cost of esther
diiposable oveltes or the time and ffwt speot m cleanmy reosable ones.

How It Works

Ll
=

: With the sample apparato: open, a droplet of tample i
pqlﬁtdnﬂnﬂnm:mmﬂpa&ﬂ:l_

compresses the droplet and a tample cohomm 18 darwn. Surface texsson alone: bolds the tample m
place. The spectral mesaweanent 13 then made and quanhificahon 12 made bated on the: bphily
controlled path lensth of 1mm

e ML Inc 7250 LAMCSROWRE AVE STE. 288, 5T Lowns, R 631103471
PHECRE- (B00] SI8-D144 A 315452177 Fax [314) 645-2544
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APPENDIX D: MIL, INc. PCR ANALYSES (coNTINUED)

-r/’l When the meatwement 1t complete, the sanmle apparains i
openei and the tample B tmply wiped from both the 2ample a7 and tample pededial namp an
ordmary dry laboratory wipe Smee the tample 14 it contamed 10 2 2econdary vesse], the sample
directy weis the sysiem opbict, rednemp the vanaiiont resoltimg: from cdhanpmg andfor
reposibionmg coveitel. When the sanmple 3 ramreed, the opict can be eatily cleaned makmg it
postible in meature inccestve sample concentrations varyme by more than 1000 fold 10

General Descripiion of the PCR Procedwre:

PCR represenis 2 cyd x reactan where target IINA 13 amplified i v by 2 seriea of
polymerization cyrles  Farh rycle inclwle free steps 2 heating shep at 91°979C, where the DNA
temphate doplex 1 denateed {melted) 1o sinple shands, an aonealing sep voosl by at 40°—457C whem
shamt nhamenelootidke primem bind o the sigle strando] TTINA template and an exlession step a2t G687
T3C where fhernuetable TRMA polymerase catalyzes the synftess of 2 new TRUA, shamd by slospabon of
hmﬁdwbﬂmpﬂnl@mhmﬂhhﬂmhmmdm&
Dooeg the rmaction decxymad roxde tophosplotes (dNTP), 12, dATP, BCTE, TP and ITTP, ae
bomd 1o the free 3 hydmxy]l end of the new strand.  Cnly decooyr—] sotide mumophosphaie 1
meorpoxatad 1 the TRUA chain, dleaving off a pyrophosphate pronp. Ideally, the mmmber of TRA copnen
n&ml:hln!ﬂlcjr:lg Therefiwe, 2 simgle copy of tarpet DMA should thearetically he mubiiplied to 2,
ir, 1074 x 10F, eopies after 30 cyrles In practcs marever, the raamber of ropies in the final rartios
Fnlh:hﬁh.l! mamly doe o mnhiory effects fhe mloewre of shnchoral 2wl methodad nmeal
parameiors 2 well a5 the exhaosten of reapenia

Iarpely doe to 15 speed s compartams tn masy comestonal dapnoste methods In addhbon, Toerobial
relyng on rubwral eeochent. The scxormaves pobenizal of TRNA amphifcaian aowys m respet o
specifrity and sertrrity woold dermaul] 2 rontireal eye on the corrent developmeais n fhis ava. PCR
hax the alnbty o amplify spectfc TRJA ssrpwarss m an exponenhal fasioon by moviiro TI{A sypihens B
n poxghle o proders millcems of copes of 2 characternisix: pesomir srpment stariny foom ot 2 feer
molenke of emplate DNA. | 15 a2 fechmgoe . winch = weed o detert. denhify il differemhate ocrobaal
Zpeniy present . ether chmcal or envronmental samples. Tarpet seqoences weed 1 PCE dedecthion
axays of mrToorpamane, hove mcloded 165 RNA. 135 RHA . 15215 mierperne cpocer, X35 fRNA
The nboaonal { r ) EHA pesr repen kas enwerped 2 the: ot prosmentd tarpet 1w mocroltaal deterhow
becaws the repon represnis 2 verohle mx of hghly coamerved and modeaiely o lnghly vanable
sermenty and are now knoemn for virnally all mecrooraysms of wetermary and e e lealth mterec)
Many PCE avsays tarpetng prolen penes, were developed m an effixt to penetically replhicaie
rorveationl typne methods hesed on phenotypae ropertes. =och 2 sernlopcal reactivity, ecymate or

e MAL._ Tne 7258 LAMSROWNE AVE. STE. 288, 5T LOATS, L) 63115-3471
PECRE- [B00) SIBD144 (A (B14)S45-2177 Fax (314) 6452544
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APPENDIX D: MIL, INc. PCR ANALYSES (coNTINUED)

oxFaams and whooe svywawes are phekrash ralby isrelaied m a2 reener comporable tn ANA pere
Tozxin praes natwally lend thermaehes 2 tarpets becarse, 1 oy mdances, they were amone the firsd

= cloeed from the respectre mxrobes, hos they ae wnally wedl charactenized Other freqoesity
o] bwppis e the e of sorfars anbiew or pobor enlvoes et There arme ey e of

ol s L L ARy =l

geawea eoding for celinlar eeryoes, essenhal transpories, TINA mepant sroryrmes, heat shock protems;

Th:mstri'ﬂ]rufﬂ! dederhion aeagy 13 conmecte] wth the mainme of the taryet remos via the effceney of

pomer binding. The fmding ol chiffeaend prooes paim, o the same e can exiot wp io 1000-fokd
diffirenres m senmnirerty siraies the extent of this relationdnp. Some rcToorpam e, posaem
repehive secpwear s or Ieriton. slements present s anthiple copies, which can seree 2a tarpei. In
oty with sequence speeife DNA captone pnor tn amphfirahos, 2 defechon bt of one
myrobartea] prece was attaoe]. The Ingh snatrety of PCR merriahly leads o a sreafer nomber of
pouine savples m comparcon o comentional wedhods. As 2 mole, the apest woll be deterted over a
I perod i the coorse of adony. That PCR et may dedect IINA from nonviahle or dead muorobsal
cels » oecaonally inkapeted 2 a2 weak pomt. The goedion of whether sach 2 finding: really repr=enis
a Bl poatree remlt & diffanl o avwer onaminenooaly. On the other hand, mirmoorasa sy idewti fied
by FCR. rven if nomviable or nonenlinable. can proede mportant eedence on the presenes of 2 speces
that woold hove rerooned osdetecisd by oiier msthoda.

dederion myoperent has mimodaced the serowd] mayor seinmatims event in PCR feclnolosy. The real-
tame mxde of amphifacataon has basacally dholmlel the aeed in open FOR tobes ol lowinge amphificatios,
winch 1 the mam soorce of what = knoen & “raryover contammnaton™. 1 abo Gacibitates the
Bhombry m aopamied or has had deeet experienee mckde the Lapht Cyeler {Roche), fhe i(Cyeler (Bin-
Bad], the Entor- Gree Cenvinforal Real Time DNA Amplifieaton Sysiom (sold by Phears Reeanrh
Prodocts, mamfacimed by Corbett Eesearrh) and the Soorieycer (srwrw amartrycler com Cephend |

e MAL._ Tne 7258 LAMSROWNE AVE. STE. 288, 5T LOATS, L) 63115-3471
PECRE- [B00) SIBD144 (A (B14)S45-2177 Fax (314) 6452544
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APPENDIX D: MIL, INc. PCR ANALYSES (coNTINUED)

qPCR Resuolis:

\'1..-'
@eycler ﬂ}

Microbe Inotech Laboratones, Inc.

PCR Quanfification Report
Cument Dade: 05-Dec-87 H-47 MM
Dain peneraied o Od-ec-87 at 1145 AN
Opfical dain e name Dala D4-Dec-07 1145 opd
Plake Selup §le used 12T _pi=
Prolocol file used: Mycobacterum 2 o
Sample vol ume 2500
Hot Start? Mo
Wel facior colliectorr Experimestal Plate
Comment=
Protocnd
Cycle 1:{ 1X)
1: S5 IC o 8300
Cycle Z | 37X)
Step 1: S5IC o N2
Step 2 52 IC o 20
Step 3 TG o B D
Dala collecliion enablied
Cycle 3 { 1X)
Siep 1: TG o S5
Cycle 4:- | 32X)
Step 1: SIrC for N:20
increase spipoit bsperaiue after cycle 2 by 0 50
el curve dala collection amd aaly=is mnablerd
Cycle 50§ 1X)
1: A.0°C HOLD

e MAL._ Tne 7258 LAMSROWNE AVE. STE. 288, 5T LOATS, L) 63115-3471
PECRE- [B00) SIBD144 (A (B14)S45-2177 Fax (314) 6452544
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APPENDIX D: MIL, INc. PCR ANALYSES (CoONTINUED)

FCR for FANLERD
- 2l
" ‘ . i
g
R A
- e gl
o |=f§I =
- ' = &0
J--I . _.J":_..FI
oo I S0
a s II.-"""
2 40z = : 400
A .
o sl 1]
: -~
ozl il
d
T i
_1
= - n
-0z -100
-202 -0
S T V1 s N - T LS B - R | B S I~ ST
c;.ll.i:'
FCH Tou FAR-E30
1000
-
=
o
= :]Ll.l
E :
!\.I
i
1
]
=
-
ut n
o -
o
R + —t—+ 1
Moo 4 &~ AN "7 4 In N MM omom T T

'::rlja

Note: Dala for Bycobacierum DHA stasdaris are shoen i red sqpanes. Dala for background
mepaiive cosin are shuwn i biee ez Linknown Saanple dota are shown i pewand green
anphes.

e MAL._ Tne 7258 LAMSROWNE AVE. STE. 288, 5T LOATS, L) 63115-3471
PECRE- [B00) SIBD144 (A (B14)S45-2177 Fax (314) 6452544
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APPENDIX D: MIL, INc. PCR ANALYSES (coNTINUED)

Stassdiard Corve o FARE-AS0

arddin A bl rSde e SREFN e ad T TS = FFFT LT TR n Hr b nares
bk Ffoeroe Lot e Coancerds

1o =5rinC Dk, orpy ke

Dala Anchysie: Parasriors

Calonilaied threshokd hes been replaced by the nser selecke] threshold 10253
Per-weed boeniine cycies have been deltermined sulnmalrally

Dain armbyss wirdlow = sl gt 35 0% of 8 cpcle. cenienerd &l cad of the cycde
Weiphied Mean dipial ening hes been appied. Giobal §leing = off

e MAL._ Tne 7258 LAMSROWNE AVE. STE. 288, 5T LOATS, L) 63115-3471
PECRE- [B00) SIBD144 (A (B14)S45-2177 Fax (314) 6452544
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APPENDIX D: MIL, INc. PCR ANALYSES (coNTINUED)

Shkandad Curve Speeadsheed Dala for FAM-EM]  Unis: copy number
Type hientihes Hep Ci Leg 50 50 5G Ct ct
50 Mean 5D BMean 5D

AlG Starded ST
Al Standad ST R
AlD Stended ST IV
A1l Stended STD W
82 Unknmem 5141
A3 Unknoem 5141
G Unknmem 510442
C85 Unknmem 510442
86 Unknmem 510442
8 Unknmem 518441
82 Unknmem 5184A-1
C10 Unknoem 518444
C11 Unknoem 51044
C12 Unknmem 51044
EHH Unknmem 5104A-5
Ei2 Unknmem 5104A-5
HI3 \Unknmem 5104A-5
EM \Unknmem 516450
EDS Unknmem 5164480
EE Unknmem 516450
HIT Unknmem 516447
EDE Unknmem 516447
En3 Unknmem 510A-F
E18 Unknmem 510448

1985 5380 358845 38HEHE NA 1985 NA

18i 584d 687TEHDS 897EHE NA 1803 WA

1816 6141 1366EHM 136EHE DODEHMNI1RA43 38881
180 6141 1366EHM 138EHE DODEHXNI1RE43 3888
AW 2471 AMEHE FIIEH? 1.18EHR R a58EN
ABOF 21H 135642 F1IEH? 1.18EHR R e a58EN
r2 2RIl GSEHE 3ATEH? 2 TAEHRDS 8850
M85 2M1 183042 33702 2FAEHR RIS 850N

A2 188 ASREHH 2EEHH 2aEHH I 14

23 091l 129EHH 28EHH 2OEHH 31 14

el 1l &13E+HH 419+ 1.7AEHA X1AR A58E
A8 1481 2EPEHM AA9EHH 1.73EHHM 3048
155 3#1EHH A13EHH  1.73EHHN X148
MNes 11 14584 11954 225EH 31 50
MOy 1M 18 11951 225EH 31 50
ot 1014 10GEHH 11354 225EHN 3180
Bod 189 FSEHHM 2358407 1.53EHX2 2R o4

A8 110d 12FEHH 150EHE2 PAAEH 313
7R 2811 AEEHR 150842 PAAEH 313
A8 1471 2¥EEHH 150812 PAAEHR 313
45 180 1REEHH 16EHH 57BN 32 11

B ww~wE 3 hd bad W NN MN= = WM

E11 Unknmem 510448 3 08 I1IEHH 186EHH  S57TEHN IR 11

E12 Unknmem 510440 5F 0R14 E51IEHH 186EHH  S57TEHN IR 11

&5 Unknmem 5 1A 11 A3r 240 2620400 1HEH2 1.75EHR RGBT

&5 Unknmem 51EHA-11 111 83 1188 14/E4H 1LHER2  1.7SEHR BB

GIIF Unknoem 51HA-11 11 2888 2057 1535640 SHIE0? 28EHX TrH

IR Unknoem 51HA-11 11 Zr7F 2810 A14EHE 5802 28eEHX T4 488FN
&9 Unknem 51HA-11 11 Zrog 28580 ASEHE 58E027 28eEHX I 488FN
G10 Unknmem 51HA-12 12 B9l 1A14 G520E+HH 33 28IEHA XA 1

G11 Unknmem 5104A-12 12 X217 0881 S1IEHH 334 2BEHH XA 1

512 Unknmem 5104A-12 12 X33 1855 ASEHH 3% 2BEHH XA 1

CH Unknmem 516481 1 NA NA [ WA WA NA NA
C8F Unknoem 510443 1 NA NA A MA MA NA NA
GiI1 Unknmem 516488 H NA NA [ WA WA NA NA
Gi12 \Unknmem 516440 H NA NA [ WA WA NA NA
5d13 Unknmem 516448 B NA NA hA MA MA MNA  NA
Gl Unknmem 5164410 M NA NA hA L NA NA  NA

e MAL, Inc:  T254 LATSBOWWE AVE. STE. 108, 5T LOWms, M) S3119-3471
PR (B00) SIBD144 (A (F19545-2177 Fax [314) 6452544
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APPENDIX D: MIL, INc. PCR ANALYSES (coNTINUED)

el Corve G o FAM-A0S

10z

dL-n di

ZOS: Z4 56 55 00 &6E 6= &S S5 7D F2 T4 Yo Y5 50 & 54 85 &2 50 9c =4 AZ 95 102.Z2
lecmporare, _odsus

Bote: Data o Bycobacterum DHA shasdaris are shien i red sqpaes. Dala for background
mepative coalim are shown m bee cicies Unkoown Saanpls dala are shown i pecd green
anphes.

Summary Comments and Conclusions:

Sanple # {10k 11 Bex) was posiiee fir the presence of Myrobasisniiem smumsrogerssmn ot a mean
populalion kevel for dupieeke eaings nf2_1ﬂziﬂimwnu'rtlai'nl_i1ﬂl!&rl_mm'hnhd peliel
which s deviver] from 4imd or Bn Bx comeeninadion for & mean myoobackesum popolalion of 1.74 x 1w
rellniml. ar 6.98 x 10" rells/%eml .

Sanple #7 {I0F 1B Bex) was posiiee fir the presence of Myrobasisniiem smumsrogerssm ot a mean
populalion kevel for dupiesie resding= nfﬂ.!?:iﬂimp]nurbuinLhﬂeﬁﬂ_mmﬁnhd peliel
which s deviver from 40imd or Bn Bx comeeninadion for & mean myoobackesum popolalion of 2 716 x 1w
cellsfml or 1.08 x 10° rella/0ml .

Sanple ¥3 {I0F 112 Rps) sars posiive for the prespnce of iMyeohocierum icsmenogeresr 5f B mean
papulalion kevel or dup e resding= nf!.lﬁliﬂimp]nu'rhui'ni_hﬂl!&rl_mm'ﬁuhd peiel
which s deviver from 4liml or an Bx comeenication for & mean mjuﬁn:hi.lnpq:dﬂimnflﬂl1l‘
el el e WS = T T AT

BN el oF Lo F ok LW LI TRMLLEL .

Sanple ¥4 {I0- LM Rps) sars posiive for the presence of idyeohocienum iscemenaogeresr 5f B mean
populalion kevel for dupiesie resding= nft19:|ﬂl"mp]nurbui'nLi1ﬂl!5ﬂ_mmﬁnhd peliel
which s deviverd from 4iiml o en Bx comeeairalion for & mesn myeobeckenium popalalion of 335 x [
rellsiml ar 1.4 x 10" rella/ el .

Sanple #5 {10 125 Rps) woes posiive for the presence of idyeohecienum icsmniogeresn 5f B mean
papulalion kevel or dup e resding= nf1.19:|ﬂ"'mp]nu'rhui'ni_i1ﬂl!&rl_mm'ﬁnhd peiel
which s deviver from 4iiml o en Bx comeenisalion for & mesn myobeckenium popalelion of 557 x 1!
cedloimmll. e 3.E1 x 107 eells/40ml.

Sanple #6 {I0- L2 Res) woes posiive for the presence of idyeohecienum icsmniodgeresr 5 B mean

e MAL._ Tne 7258 LAMSROWNE AVE. STE. 288, 5T LOATS, L) 63115-3471
PECRE- [B00) SIBD144 (A (B14)S45-2177 Fax (314) 6452544
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APPENDIX D: MIL, INc. PCR ANALYSES (coNTINUED)

populalion kevel or dupicsie eadings of 2 35 x |ﬂ1mwnurt|uinl_hﬂl!5ﬂ_mmﬁnhd peliel
which s deriverd from 40mil_ or en Bx coneeniration for & mesn mymnbeckeium popolation of 1.8 x10*
cellnfmll. ar 7.52 x 10" pella/¥0eml .

Saanple ¥ {10 LEF Res] wes posiive for the presence of Myeoecioram ismeanogeresT? 51 B mean
populalion kevel o dupiceke eaings nf1.5]:|ﬂ1mp]nu'rbui'nLi1ﬂl!&rl_mm'ﬁnhd peliel
which s deviver from 4liml or en Bx comeenisalion for & mesn myrobeckenium popalalion of 120 x i
rellsfml ar 4.80 x 10" rells/ el .

Sanple 1l {10 1 28 Bes] wos posilive for the presenee of Myeohoriorsm iomeanigeresT? 5 B mean
papulalion kevel for duplicale esdings nf1.ﬁ:|ﬂ"'mppnu'rbufni_i1ﬂl!5ﬂ_mm'ﬁnhd peli=l
which s deviverd from 40md_ or Bn Bx comeenicadion for & mean rllljl:ﬁﬂ:hli.l'l'l|:|n|';|:|nti.di:n|1fI.-|I:l1I'I
cellaiml. ar 339 x 10° eella/30ml .

Sanple #713 {10 128 Rps) s negalive forthe presemee off Wyeahaciors icamaogoresT:.

Sanple #40 [lD): Skark Eaxt) was posiive for the of Myenhaciornm iramunogeneam Bl B mesn
papulalion kevel or dupiesie resding= of 1 38 = 10F copy numberiml in the 5ml coreerimied pelied
which s deviverd from 40md_ or Bn Ex comeenicalion for & mean myoobeciesum population of 1106 x i
rellsiml ar 4.42 x 10" rell/ el .

Sanple #11 [ID: Shark West) was posidive fr e of Myrobocicream imunogerean ol B mean
papulation kevel for dupicale resdings of 588 x 10° copy numberdml in the 5mil conceninaied pelied
which s deviver] from 40imd or Bn Bx comeeninadion for & mean myoobeckesum populalion of 4570 x "
cedlomll. ar 1 EE x 107 cells/40ml .

Saanple #12 [l Fremnedt] was posiive or the presence of ycobaciorasT icamurnegpeream Bt B mean
populalion kevel or dupireke eaiings nfﬂ_ﬂzill"mwnurtuml_hﬂnﬁﬂ_mmm peliel
which s deviver from 4liml or n Bx comeenication for & mean mjuﬁn:hi.lnpq:dﬂi:nnfll!lrlﬂ’

cellnfml. ar 128 x 10" eells/30ml .

... e o - oo 3

[Signsars mn kadenpy arizimls]

James | CDomel 1 Larn J. Blamey

Laboraiory Mameger 5 Moobinkogis=t 11

Microte Inmiech Leboraiones, inc. Telephane: 3148452177 = 1113
25 Larssiowne fooe |, Sie HIO E-mai: shismeyiimihenalech com

5t Lonss, IAC B37119-3421
Telephane: 3452177 x 100
Fax 31484524
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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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Below is a recommended citation for this report:
NIOSH [2007]. Health Hazard Evaluation Report: Report on Respiratory and
Dermal Conditions among Machine Shop Workers, Pittsburg, Kansas. Cincinnati,

OH: U.S. Department of Health and Human Services, Public Health Service,
Centers for Disease Control and Prevention, National Institutute for Occupational
Safety and Health, NIOSH HETA No. 2007-0263.-3069

I
Safety and Health

Delivering on the Nation’s promise:
Safety and health at work for all people
through research and prevention.

To receive NIOSH documents or information about
occupational safety and health topics contact NIOSH at:

1-800-35-NIOSH (1-800-356-4674)
Fax: 1-513-533-8573

E-mail: pubstaft@cdc.gov
or visit the NIOSH web site at:
http://www.cdc.gov/niosh/hhe
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