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PREFACE

The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field investigations
of possible health hazard in the workplace. These investigations are conducted under the
authority of Section 20(a)(6) of the Occupational Safety and Health Act of 1970, 29 U.S.C.
669(a)(6) which authorizes the Secretary of Health and Human Services, following a written
request from any employer and 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.

The Hazard Evaluation and Technica! Assistance Branch also provides, upon request, medical,
nursing, and industrial hygiene technical and consultative assistance (TA) 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 the National Institute
for Occupational Safety and Health.
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HETA 91-0292-2467 NIOSH INVESTIGATORS:

NOVEMBER 1994 LEO M. BLADE, C.L.H.
MAGNETICS DIVISION OF FAYE T. BRESLER, M.D.
SPANG & COMPANY

BUTLER, PENNSYLVANIA

SUMMARY

On January 11-13, 1993, National Institute for Occupational Safety and Health (NIOSH)
representatives conducted a health hazard evaluation (HHE) at the Magnetics Division of
Spang & Company, East Butler, Pennsylvania, in response to a confidential request
submitted by three current employees. The requestors asked NIOSH to evaluate the

Tape Core Paint Room (Paint Room) and adjacent areas. The employees expressed

concern about the potential exposures to paints, paint thinners (Cellosolve® acetate and
FD-81 Solvent), and Freon®. Their concerns were raised in part by a physician’s diagnosis
of lightheadedness or fainting episodes in at least three employees employed in the Tape
Core Department. Ventilation measurements were made and personal breathing-zone (PBZ)
and general-area (GA) air sampling was conducted for xylene, ethyl acetate,
1,1,1-trichloroethane, methylene chloride, 2-ethoxyethyl acetate, Freon® TF {1,1,2-trichloro-
1,2,2-trifluoroethane]), respirable and total particulate, and metals (including lead and
chromium). In addition, bulk-material samples were analyzed and observations made of the
operations and work practices.

Air concentrations of xylene, ethyl acetate, 1,1,1-trichloroethane, and Freon® TF were well
below their respective PBZ exposure criteria. Methylene chloride was detected in both full-
shift and short-term (approximately 53 minutes) PBZ and GA air samples, ranging up to

35 parts per million (ppm). NIOSH considers methylene chloride a potential occupational
carcinogen, so exposures should be reduced to their lowest feasible concentrations.

The compound 2-ethoxyethyl acetate was only quantifiably measurable in one sample

(a PBZ sample collected on a tape-core painter). However, this one sample had 0.25 ppm,
a concentration which is one-half of the NIOSH Recommended Exposure Limit (REL) for
full-shift, time-weighted average (TWA) exposure. Furthermore, 2—ethoxyethyl acetate can
be absorbed through the unprotected skin.

Of the 26 elements analyzed for in the air samples, 15 were not detectable (the minimum
detectable concentration [MDC] for these 15 elements was 0.8 micrograms per cubic
meter [ug/m®]). One PBZ sample collected on a tape-core painter had 36 ug/m® of lead,

a concentration which exceeds the Occupational Safety and Health Administration (OSHA)
action level for lead of 30 ug/m®, TWA; the OSHA Permissible Exposure Limit (PEL) for
lead for a full-shift TWA exposure is 50 gg/m’.

Ventilation measurements indicated that the two spray booths in the Paint Room exceeded the
American Conference of Governmental Industrial Hygienists (ACGIH) spray booth
performance recommendations of 100 to 150 cubic feet per minute per square foot (with the
operator outside the booth). Good work practices among the painters were observed,;
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for example, they did not lean into the booths during painting. Paint Room workers also
wore rubber gloves at the time of the NIOSH survey.

A review of the OSHA Injury and Illness records (OSHA Form 200) for 1990-1992
revealed that all entries were for injuries, strains, tendinitis, lacerations, and low back pain.
One entry in 1990 was recorded as *light head and dizzy, not work-related” and was check-
marked as an injury. No other entries listed symptoms consistent with dizziness, syncope,
or central neurotoxicity. A review was also performed of the medical and company records
concerning four employees from Magnetics who had experienced symptoms ranging from
dizziness to syncopal episodes. Medical records were from the period of February 1991 to
August 1992, and included all documentation regarding office visits, laboratory test results
(including blood-work, electrocardiograms, pulmonary function tests, etc.). Information
from the four medical records was consisteat with "Type 1 Solvent Neurotoxicity,"

defined by the World Health Organization (WHO) as the presence of headaches, dizziness,
and difficulty concentrating after solvent exposure.

Workers in the Paint Room were exposed to Jevels of methylene chloride, a potential
carcinogen. Since NIOSH considers methylene chloride to be potential occupational
carcinogen, concentrations should be reduced to the lowest feasible level. One PBZ
air sample collected for 2-ethoxyethyl acetate was one-half of the NIOSH REL for
this compound. Another PBZ air sample exceeded the OSHA action level for lead.
Since exposures can vary from day-to-day, higher exposures to 2-ethoxyethyl acetate
and lead may occur among Paint Room employees. Finally, although the exposures
measured in this evaluation were under the OSHA PELs, some workers may still

experience symptoms such as dizziness or mucous membrane irritation when working
near paints and solvents. Recommendations have been made to: (1) conduct
additional air monitoring to more fully characterize worker exposures to lead,;

(2) replace the methylene chloride and Freon® TF used in the vapor degreaser with
less hazardous solvents; (3) provide additional personal protective equipment for
Paint Room workers; and (4) institute ventilation and administrative changes to
further reduce exposures.

Keywords: SIC 3679 (Electronic Components, Not Elsewhere Classified), methylene
chloride, Freon® TF, 2-ethoxyethyl acetate, lead, 1,1,2-trichloro-1,2,2-trifluoroethane
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Page 3 - Health Hazard Evaluation Report No. 91-0292

INTRODUCTION AND BACKGROUND

On January 11-13, 1993, National Institute for Occupational Safety and Health (NIOSH)
representatives made a site visit to the Magnetics Division of Spang & Company,

in East Butler, Pennsylvania. This visit was performed in response to a confidential request
for a health hazard evaluation (HHE) submitted by three current employees. The requestors
asked NIOSH to evaluate the workroom environment of the Tape Core Paint Room (Paint
Room) and areas adjacent to this department. The employees expressed concern about the
potential exposures to paints, paint thinners (Cellosolve® acetate and FD-81 Solvent),

and Freon®. Their concems were raised in part by a physician’s diagnosis of
lightheadedness or fainting episodes in at least three employees employed in the Tape Core
Department prior to this NIOSH evaluation.

An opening conference was held on January 11, 1993, which was attended by representatives
of management and by the International Brotherhood of Electrical Workers (IREW),

Local 1957. NIOSH representatives presented an overview of the NIOSH HHE program and
discussed plans for the initial investigation. Following this meecting, a tour of the Tape Core
Department, including the Paint Room, was conducted. Subsequent activities on

January 12, 1993, included ventilation measurements, personal-breathing-zone (PBZ) and
general-area (GA) air sampling in the Tape Core Department, the collection of bulk-material
samples for qualitative and quantitative analyses, and observations of the operations and work
practices.

DESCRIPTION OF THE FACILITY AND OPERATIONS

The Magnetics Division plant, located in a two-story building in East Butler, Pennsylvania,
employed approximately 450 people as of September 1992. This facility manufactures

two types of magnetic cores (a high-nickel alloy type and an iron oxide [ferrite] type).
These cores are used in a variety of electronic devices. 'Ihmgaugeslnpsochghmckel
alloy are wound to make a tape core.

The Tape Core Department and the adjacent Tape Core Paint Room were situated on the
second floor. Approximately 50 employees (predominately female) worked in the Tape Core
Department‘in September 1992, over three work shifts. There were two painters and

one painter’s helper assigned to the Paint Room. As shown in Figure 1, the approximately
350 square foot (ft”) Paint Room is adjacent to the Tape Core Department. The two painters
and one painter’s helper who worked in this room typically rested at a table located in a
corridor immediately outside the Paint Room when they were between tasks.

At the time of the NIOSH visit, a vapor degreaser was located across the corridor from the
painters’ table, along the outside wall. This degreaser, used to clean parts, contained
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Page 4 - Health Hazard Evaluation Report No. 91-0292

Freon® TMC, a mixture of 54% methylene chloride and 46% Freon® TF.! Reportedly, this
degreaser was scheduled to be replaced to comply with environmental regulations governing
the emission of chlorofluorocarbons into the atmosphere. In addition to a local exhaust
ventilation system, this degreaser was equipped with a metal lid that was closed whepever the
tank was not in use. Degreasing was conducted by placing racks containing numerous parts
into the degreaser. This operation was reportedly conducted early in the day, typically
before the painters arrived.

Tape Core Department employees performed a variety of assembly, cleaning, or inspection
operations while seated at numerous workstations. Small quantities of two substances,

ethyl acetate and 1,1,1-trichloroethane, were intermittently used in this area (away from the
Paint Room) for manual parts cleaning using paper towels. Two paint spray booths were
located in the Paint Room - the tape-core spray booth and the bobbin-core spray booth
(bobbin cores arrive from the Bobbin Core Department, an area not included in this NIOSH
evaluation). A painter was assigned to either the bobbin-core or the tape-core spray booth.
Also used in the Paint Room, as paint thinners, are Cellosolve® acetate and FD-81, a solvent
containing approximately 90% petroleum distillates and 10% naphthalene.

Tape cores are placed on racks, pre-heated in tape-core dispatch oven #1, and then maved to
the tape-core spray booth where they are manually spray painted with G4347 Thermelec

Orange paint. The painted cores are then transferred to tape-core dispatch oven #2 for
curing. This painting and curing process is repeated to apply a second coat of paint.

Bobbin cores are handled in a similar manner, except that there is only one bobbin-core oven
and the paint is slightly different (G4369 Thermelec Orange). The compositions of these
orange paints, however, are similar. Each contain xylene, 2-ethoxyethyl acetate (Cellosolve®
acetate), and Moly Orange Pigment Red 104 (a pigment containing lead, chromium
[including chromium VI}, and molybdenum). A smal amount (2.7%) of amorphous silica is
present in G4347 Thermelec Orange, while G4369 contains no amorphous silica.

Both spray booths and all three ovens in the Paint Room are equipped with local exhaust
ventilation systems exhausting through the roof of the building. The “roof exhaust® shown in
Figure 1 was a dilution ventilation unit which was not in use at the time of this survey.,

Make-up air (to replace the air exhausted from this area) is supplied to the Paint Room from
two sources. The diffuser labelled “Air Makeup #1" in Figure 1 provides supply-air from
one of the two general heating, ventilating, and air conditioning (HVAC) air-bandling ,
units (AHUs) that serve the second-floor Tape Core Department areas. This AHU serves
about half of the second-floor area. A similar AHU provides ventilation for the remainder of

! The chemical formula for Freon TF®, also called Freon 113, is 1,1,2-trichloro-
1,2,2-trifluoroethane.
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Page S - Health Hazard Evaluation Report No. 91-0292

the second floor. Both of these AHUs filter and heat or cool a mixture of outside air and
return (recirculated) air, and supply it to the work areas at a constant volumetric flow rate.
However, no air is recirculated from the Paint Room. The introduction of outside air by
these AHUs provides dilution ventilation for the general areas of these departments not
equipped with dilution exhaust ventilation.

The diffuser labelled "Air Makeup #2" in Figure 1 transfers conditioned, relatively
uncontaminated room air, from an adjacent department into the Paint Room at a constant
flow rate (designed to be 3150 cubic feet per minute [cfm]). The total exhaust from the
Paint Room is designed to exceed the total make-up air, so that negative static pressure is
maintained in the Room compared to the adjacent corridor. Therefore, potentially
contaminated air should not flow out from the Paint Room into the rest of the Tape Core
Department.

Personal protective equipment used by Paint Room workers include organic vapor respirators
and hair and body coverings.

EVALUA N METH
Environmental

The ventilation systems serving the Paint Room were assessed by using smoke powder to
visualize airflow patterns, and by estimating the average air velocities, using a TSI
VelociCALC Plus electronic heated-wire anemometer, across the faces of the various inlets
and outlets and then measuring the physical dimensions of the faces. The TSI VelociCALC
can automatically calculate the average velocity from multiple individual velocities measured
al representative points traversing an opening or duct.

Air samples were collected and analyzed for the following substances: organic compounds
(for qualitative analyses); specific organic compounds (xylene, ethyl acetate, -
1,1,1-trichloroethane, methylene chloride, 2-ethoxyethyl acetate, and Freon® TF
[1,1,2-trichloro-1,2,2-trifluoroethane]), selected based upon the screening results and
knowledge of the substances used in the Tape Core Department); metals (including lead,
elemental chromivm, chromium VI, lead, and molybdenum); and respirable and total
particulates.?. Details about each sampling and analytical method used are provided in
Table 1.

2 Since the NIOSH Method for air sampling and analysis of amorphous silica is not
reliable, air sampling was instead conducted for both respirable and total particulates.
These results were then used to estimate the maximum airborne concentrations of
amorphous silica in the G4347 paint (based on the percentage reported in its Material
Safety Data Sheet [MSDS]).
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Personal breathing-zone air samples were collected by attaching the air-inlet parts of the
battery operated sampling apparatuses to the workers’ clothing in their breathing zones,
and the pumps to the workers’ belts. General-area air samples were collected by simply
setting the sampling apparatuses in the workrooms. Air samples of both full-shift and short-
term durations were collected. The latter were collected to assess airborne contaminant
concentrations during or shortly after specific operations of interest.

Bulk-material samples of the G4347 and G4369 Thermelec Orange paints and of the

FD-81 Solvent were collected. The paints were analyzed quantitatively for metals and
chromium VI, and qualitatively for organic compounds, while the FD-81 Solvent was
analyzed qualitatively for organic compounds. Generally, small aliquots of the bulk-material
samples were prepared and analyzed using the methods detailed in Table 1, and the few
minor changes are noted therein. The industrial hygiene samples collected during the
environmental survey were submitted for chemical analyses on January 20 and 21, 1993,

Medical

The medical evaluation included interviews with 11 employees, review of the Occupational
Safety and Health Administration (OSHA) Injury and Hlness Logs for 1990-1992,

and observation and analysis of the work practices of the employees. Pertinent medical
records of four interviewed employees were reviewed.

EVALUATION CRITERIA

To assess the hazards posed by workplace exposures, NIOSH investigators use a variety of
environmental evaluation criteria. These criteria suggest exposure levels to which most
workers may be exposed for a working lifetime without experiencing adverse health effects.
However, because of wide variation in individual susceptibility, some workers may
experience occupational illness even if exposures are maintained below these limits.

The evaluation criteria do not take into account individual hypersensitivity, pre-existing
medical conditions, or possible interactions with other workplace agents, medications being
taken by the worker, or ambient environmental conditions.

Evalmﬁonéﬁwﬁaforchenﬁmlmbstanowmumanytnsedonmeavmgepermml
breathing-zone exposure to the airborne substance over an entire 8- to 10-hour workday,
expressed as a time-weighted average (TWA). To supplement the 8-hr TWA where there are
recognized adverse effects from short-term exposures, some substances have a short-term
exposure limit (STEL) for 15-minute peak periods, or a ceiling limit which is not to be
cxceeded at any time. The concentrations of substances in air are usually expressed in parts
of air contaminant per million parts of air (parts per million, or ppm), milligrams per cubic
meter of air (mg/m’), or micrograms per cubic meter (ug/m®). Additionally, the evaluation
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criteria for some chemicals have a "skin" notation to indicate that the substance may be
absorbed through direct contact of the material with the skin and mucous membranes.

The primary sources of evaluation criteria for the workplace are: NIOSH Criteria
Documents and Recommended Bxposure Limits (RELs),’ the American Conference

of Governmental Industrial Hygienists (ACGIH) Threshold Limit Values (TLVs),?

and the Occupational Safety and Heaith Administration (OSHA) Permissible Exposure
Limits (PELs).?> These criteria typically change over time as new information on the toxic
effects of an agent become available.

The OSHA PELs reflect the economic feasibility of controlling exposures in various
industries, public notice and comment, and judicial review, whereas the NIOSH RELs are
based primarily on concerns related to the prevention of occupational disease. An additional
complication is due to the fact that a U.S. Circuit Court of Appeals decision vacated the
OSHA 1989 Air Contaminants Standard in AFL-CIO v OSHA, 965F.2d 962 (11th cir., 1992),
and OSHA is now enforcing the previous 1971 standards (listed as Transitional Limits in

29 CFR 1910.1000, Table Z-1-A).* However, some states which have OSHA-approved State
Plans will continue to enforce the more protective 1989 limits. NIOSH encourages
employers to use the 1989 limits or the RELs, whichever are lower.

Based on the results of the PBZ and GA air monitoring conducted in this evaluation, detailed
evaluation criteria sections pertaining to methylene chloride, 2-ethoxyethyl acetate, and lead

are included in this report. Alloca:panonalexpomrecntelmrelevanttothlsevaluauonm
summarized in Table 2.

Methylene Chioride

Methylene chloride is a chlorinated organic compound that has been commonly used as
a solvent, paint remover, and degreaser. It may be absorbed into the body by
inhalation of vapors and by absorption of liquid through the skin. Rats and mice have
developed tumors and cancers after exposure to methylene chloride under specific
experimental conditions.®* NIOSH recommends that methylene chloride be regarded as

a potential occupational carcinogen and that exposure be controlled to the lowest
feasible level.’

If inhaled in high concentrations, methylene chloride may affect the nervous system,
leading to symptoms such as mental confusion, lightheadedness, nausea, vomiting,

and headache.® Continued exposure to very high concentrations may cause increased
lightheadedness, staggering, unconsciouspess, and death.” High vapor concentrations
may cause irritation of the eyes and respiratory tract. Chronic (long-term) neurotoxic
(nervous system) effects among workers who have been exposed to methylene chloride
for several years have also been reported. Symptoms reported from chronic exposure
bave included forgetfulness, insomnia, headache, fatigue, and hallucinations.®


adz1

adz1

adz1

adz1

adz1

adz1

adz1


Page 8 - Health Hazard Evaluation Report No. 91-0292

Exposure to methylene chloride may aggravate the symptoms of angina pectoris (heart
pain), which may be accompanied by feelings of suffocation and palpitations. If the
liquid is held in contact with the skin, it may cause irritation or skin bums. Splashes
of the liquid into the eyes may cause irritation.

2-Ethoxyethyl Acetate

Commonly referred to as Cellosolve® acetate, this colorless liquid is used as a solvent
in electronic component manufacturing and in the coatings industry (especially the
semiconductor industry). This material is irritating to the eyes, nose, and throat and at
high concentrations can cause central nervous system depression.” 2-ethoxyethyl
acetate has caused reproductive toxicity in male mice equivalent to the glycol ethers
2-methoxyethanol and 2-ethoxyethanol.'® This compound also appears to have
fetoxicity and teratogenicity effects in rats.' Based on these findings, NIOSH
recommends that exposure to 2-ethoxyethyl acetate in the workplace be limited to

0.5 ppm as a TWA for up to a 10-hour workday.!® Dermal contact must be prohibited
since 2-ethoxyethyl acetate is readily absorbed through the skin.

Lead

Lead is ubiquitous in U.S. urban environments due to its widespread use during the
past century. Occupational exposure to lead is generally through inhalation of dust and
fume, and ingestion through hand-to-mouth contact with lead-contaminated food,
cigarettes, clothing, and other objects. Once absorbed, lead accumulates in the soft
tissues and bones. Lead is stored in the bones for decades, and may cause health
effects long after exposure as it is slowly released in the body.

An individual’s blood lead level (BLL) is a good indication of recent exposure to,
and current absorption of lead." Theﬁequencyandseveﬁtyofsymmomsassomated
with lead exposure generally increase with increasing BLL. These symptoms include
weakness, excessive tiredness, irritability, constipation, anorexia, abdominal
discomfort, colic, anemia, high blood pressure, irritability or anxiety, fine tremors,
and "wrist drop."'>""* Overexposure to lead may also result in damage to the
kidneys, gastrointestinal tract, peripheral and central nervous systems, and the blood-
forming system (bone marrow), infertility and reduced sex drive in both sexes,

and impotence. The overall mean BLL for the U.S. adult population (ages 20-74 yrs)
declined significantly between 1976 and 1991, from 13.1 to 3.0 micrograms per
deciliter of blood (xg/dL)--this decline is most likely due to the reduction of lead in
gasoline. s

Under the OSHA general industry lead standard (29 CFR 1910.1025), the PEL-TWA
for lead is 50 ug/m’, over an 8-hour shift." The standard requires lowering the PEL
for shifts exceeding 8 hours, medical monitoring for employees exposed to airborne
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lead at or above the Action Level of 30 ug/m’ (8-hour TWA), medical removal of
employees whose average BLL is 50 ug/dL or greater, and provides economic
protection for medically removed workers. Medically removed workers cannot return
to jobs involving lead exposure until their BLL is below 40 ug/di.. ACGIH has
proposed a TLV-TWA for lead of 50 gg/m*, with worker BLLs to be controlled to at
or below 20 ug/dL, and designation as an animal carcinogen.”” The U.S. Public
Health Service has established the goal for workers exposed to lead to eliminate, by the
year 2000, all exposures that result in BLLs greater than 25 ug/dL.!** Overt symptoms
of lead poisoning in adults generally begin at BLLs above 50 ug/dL.

The occupational exposure criteria (above) are not protective for all the known
bealth effects of lead. For example, studies have found neurological symptoms in
workers with BLLs of 40 to 60 pg/dL., and decreased fertility in men at BL1s as low
as 40 ug/dL. BlLs are associated with increases in blood pressure, with no apparent
threshold through less than 10 ug/dL. Fetal exposure to lead is associated with
reduced gestational age, birthweight, and early mental development with maternal
BLLs as low as 10 to 15 pg/d1.."” Men and women who are planning on having
children should limit their exposure to lead.

RESULTS
Environmental Evaluation
Bulk Samples

The results of the quantitative analyses of the bulk-material samples of the

G4347 and G4369 Thermelec Orange paints for elemental metals are provided in
Table 3. These results confirm the presence of lead, chromium, and molybdenum in
the paints, along with several other metals. Lead is the most prevalent metal in both
paints, followed by chromium, barium, molybdenum, and aluminum. Very small
proporttions of magnesium, sodium, calcium, and lanthanum were also detected.
Totalling the measured proportions of the metais reported in Table 3 indicates that
they account for 8.7% of the G4347 Thermelec Orange paint and 22.2% of the

G4369 Thermelec Orange. These values are reasonably consistent with the proportions
of 13.5% and 22.1%, respectively, of the two paints (reported in their MSDSs).

Quantitative analyses of the paint bulk-material samples for chromium VI indicate that
the G4347 Thermelec Orange paint contains 16 mg of chromium VI per gram of paint,
while the G4369 Thermelec Orange contains 27 mg of chromium VI per gram.

A comparison of these concentrations reveals that the relative prevalences parallel the
relative proportions of the pigment in the two paints.
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The results of the qualitative analyses of the bulk-material samples of the two paints
and the FD-81 Solvent for organic compounds confinn that the major organic
constituents of both paints are xylenes and ethoxyethyl acetate. Also detected in the
G4347 Thermelec Orange paint were isopropanol, C, to C,, alkanes, ethoxyethanol,
and some C/H,, alkyl benzenes. Similarly, some CH,, to C,H,, alkyl benzenes,
toluene, and traces of C; to C,, alkanes, ethoxyethanol, and alkyl naphthalenes were
detected in the G4369 Thermelec Orange paint. The FD-81 Solvent was found to
consist entirely of naphthalene and alkyl-substituted naphthalene derivatives;

this finding is consistent with the information in the MSDS for this solvent.

Air Samples

A GA air sample was collected in the Paint Room (outside of the bobbin-core

spray booth) and qualitatively analyzed for organic compounds. Xylene isomers,

ethyl acetate, 1,1,1-trichloroethane, methylene chloride, and 2-ethoxyethy! acetate were
identified as the major components collected on this sample. This sample and the
remaining PBZ and GA air samples were subsequently analyzed quantitatively for these
specific organic compounds. The compounds which were detected are reported in
Table 4. In addition to the samples shown in Table 4, six "side-by-side” air samples
were collected specifically for 2-ethoxyethyl acetate, at the same sampling locations.
This compound was not detected on any of these air samples (the minimum detectable
concentration [MDC] for this sample set was 0.2 ppm).

The results for short-term PBZ and. GA samples collected and analyzed for methylene
chloride and Freon® TF (1,1,2-trichloro-1,2,2-trifluoroethane) are shown in Table 5.
Higher exposures to methylene chloride occurred during and immediately following use
of the parts degreaser, near the door into the Paint Room. NIOSH recommends
reducing exposure to this compound to the lowest feasible concentration. The removal
of this degreaser to comply with environmental regulations, which was already
scheduled at the time of the survey, will eliminate exposures to methylene chloride and
Freon® TF. Freon® TF concentrations were well below all relevant evaluation criteria.

The results for full-shift, GA air samples collected and analyzed for chromium VI,
respirable particulates, and total particulates are provided in Table 6. Chromium VI
was fhot present in the air at detectable concentrations at the times and locations the
samples were collected, despite its presence in the paints. Using the measured
airborne particulate concentrations and the 2.7% amorphous silica content of the
G4347 Thermelec Orange paint (as reported in its MSDS), the estimated maximum
airborne concentrations of amorphous silica are 0.0046 mg/m® total and 0.0019 mg/m’
respirable fraction, based on the unlikely assumption that 100% of the collected
particulate is composed of G4347 Thermelec Orange paint mist. These estimated
concentrations are still well below all relevant evaluation criteria.
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Six full-shift air samples, including both PBZ and GA, were collected "side-by-side”
with the samples reported in Table 4 and were analyzed for 26 elemental metals.

The results for these samples, for 11 of the metallic elements, are provided in Table 7.
The other 15 elements (silver, barium, beryllium, cadmium, cobalt, copper,
lanthanum, lithium, phosphorous, selenium, strontium, titanium, vanadium, yttrium,
and zirconium) were not detectable in the air at the times and locations the samples
were collected. The minimum detectable concentration in each sample, for all 15 of
these elements, was 0.8 ug/m®. The concentrations reported in Table 7 are well below
the relevant evaluation criteria for all these elements, except for lead; the personal
exposure of the tape-core painter to lead (see sample AA-5), at 36 pmg/m’, exceeds
the OSHA action level for lead of 30 ug/m’ for full-shift TWA exposure.

The ventilation measurements indicate that both the tape-core spray booth and the
bobbin-core spray booth exceeded ACGIH performance recommendations. The tape-
core booth had a front opening measuring 47 by 43 inches (giving 14.0 fi of open area
at the face). Since the average face velocity at this booth was 200 ft/min, air was
exhausted at an estimated rate of 2800 cfm. This equates to approximately 200 c¢fm
per fi2.. The ACGIH recommends at least 100 to 150 cfm per fi* for spray booths with
the operator outside the booth. Likewise, the bobbin-core spray booth, with an
opening size of 42 in by 39 in (giving 11.4 fi® of open area at the face), had an
estimated average face velocity of 196 ft/min, exhausting air at a rate of approximately
2230 cfm. Therefore, approximately 196 cfm per ft* are exhausted, a level which also
exceeds the ACGIH recommendation for spray booths.

The bobbin-core oven, with a 18 by 24 inch opening, and an estimated average face
velocity of 220 ft/min, exhausts air at an estimated rate of 660 cfm. The tape-core
oven exhaust rates could not be measured due to the configurations of the ovens and
openings. The total exhaust flow rate from the Paint Room exceeded 5700 cfm,
based on the estimated exhaust rates of the paint booths and the bobbin-core oven and
the fact that the two tape-core oven exhaust flowrates are not known. Transfer air
entered the Paint Room from the 8-in high, 32-in wide Air Makeup #2 diffuser (see
Figure 1) at an estimated rate of 1610 cfm (the average face velocity was 905 ft/min).
It should be noted that the damper on the Air Makeup #1 diffuser was closed during
this evaluation.

Using these estimates, the total exhaust flowrate from the Paint Room substantially
exceeded the reported, design-specified delivery rate of make-up air, so that negative
static pressure is maintained in the Paint Room compared to the adjacent corridor.
This means that relatively uncontaminated air is thereby induced to flow into the Paint
Room rather than potentially contaminated air flowing out of this area and into the
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Tape Core Department. Smoke-powder observations confirmed this airflow into the
Paint Room.

!ﬂ E. !E ! !.

A review of OSHA 200 logs for 1990-1992 revealed that all entries were for injuries, strains,
tendinitis, lacerations, and low back pain. One entry in 1990 was recorded as "light head
and dizzy, not work-related” and was check-marked as an injury. No other entries listed
symptoms consistent with dizziness, syncope, or central neurotoxicity.

A review was performed of the medical and company records concemning four employees
from Magnetics who had experienced symptoms ranging from dizziness to syncopal episodes.
Medical records were obtained from February 1991 to August 1992, and included all
documentation regarding office visits, laboratory test results (including blood-work,
electrocardiograms, pulmonary function tests, etc.). Information from the four medical
records was consistent with "Type 1 Solvent Neurotoxicity,” defined by the World Health
Organization (WHO)asﬂ:eprwenoeofhwdaches dizziness, and difficulty concentrating
after solvent exposure.”

DIS ON

» The compound 2-ethoxyethy! acetate was only quantifiably measurable in one sample
(No. CT-18, a PBZ sample collected on the tape-core painter.) However, this
one sample measured 0.25 ppm, a concentration which is one-half of the NIOSH REL
for full-shift TWA exposure. Furthermore, 2-ethoxyethyl acetate can be absorbed
through the unprotected skin. Although not quantifiably measurable, the bobbin-core
painter was exposed to a detectable amount of 2-ethoxyethyl acetate (between (.02 and
0.75 ppm). The measured levels of the remaining organic compounds such as xylene,
ethyl acetate, and 1,1, 1-trichforoethane were all well below the relevant evaluation

el

» Since NIOSH considers methylene chloride a potential occupational carcinogen,
exposures should be reduced to their lowest feasible concentrations. Methylene
chloride was detected in all but one of the air samples collected in this survey and
short-term exposures (for approximately 53 minutes) ranged up to 35 ppm.

» The concentrations of metals on the day of this evaluation were all below their
respective evaluation criteria. One PBZ air sample, collected on the tape-core painter,
had a lead concentration of 36 ug/m>, which exceeds the OSHA action level for lead
of 30 ug/m*, TWA for an 8-hour exposure.
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» Workers operating the parts degreaser removed parts from the rack before all the
liquid degreasing mixture, Freon TMC, had drained or evaporated. This mixture
contains both methylene chloride and 1,1,2-trichloro-1,2,2-trifluoroethane
(Freon® TF), both of which are known to cause symptoms consistent with mild
neurotoxicity, although measured exposure to Freon® TF were at least two orders of
magnitude less than those associated with neurotoxicity. It should be noted that the
removal of this degreaser to comply with environmental regulations, which was
already scheduled at the time of the survey, will eliminate exposures to methylene
chloride and Freon® TF.

» Visual observations of the performance of the Tape Core Paint Room paint booth
exhaust systems suggest that their capture effectiveness is good. The booths apparently
provided good capture of paint overspray particulates and vapors and good movement
of these contaminants away from the painters’ breathing zones without noticeable
eddy (back) currents; these factors are likely to help minimize the painters’ exposures
to the potentially harmful components of the paints. Also, certain good work practices
among the painters were observed; for example, they were not observed leaning into
the booths during painting.

» -Paint Room workers wore rubber gloves at the time of the NIOSH survey, and some
workers mentioned a risk of burns on the hands, wrists, and lower forearms when
moving racks of parts in and out of the ovens.

» The symptoms experienced by some Magnetics employees (dlmness, syncopal
episodes), while unexpected with the concentrations of methylene chloride measured
during this evaluation, are not inconsistent with exposure to this substance.’

» Based on a review of the health effects associated with Freon® TF, it would appear
unlikely the solvent concentrations measured during this evaluation would elicit the
dizziness and syncopal episodes experienced by some of the Magnetics workers.

For example, in a study involving human volunteers exposed six hours per day to
Freon® TF concentrations ranging from 500 to 1000 ppm, only mild throat irritation
was observed and no adverse changes were seen in the performance of complex mental
tasks by the participants.®

CONCLUSIONS
» Workers in the Paint Room were exposed to levels of methylene chloride, a potential

carcinogen. Since NIOSH considers methylene chloride to be potential occupational
carcinogen, concentrations should be reduced to the lowest feasible level.
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» One PBZ air sample collected for 2-ethoxyethyl acetate was one-half of the
NIOSH REL for this compound. Another PBZ air sample exceeded the OSHA action

level for lead. Since exposures can vary from day-to-day, higher exposures to
- 2-ethoxyethyl acetate and lead could occur among Paint Room employees.

» Although the concentrations of solvents measured in this evaluation were under the
OSHA PELs, some workers may still experience symptoms such as dizziness or
mucous membrane irritation when working near paints and solvents.

» Four employees had symptoms consistent with "Type 1 Solvent Neurotoxicity” as
defined by the World Health Organization.

RECOMMENDATIONS

1. Because the tape-core painter’s full-shift TWA exposure on the day of the survey to
2-ethoxyethyl acetate was one-half of the NIOSH REL, and this exposure may be
lower or higher on other days, appropriate steps should be taken to assure that
exposures of the painters to the paint mists and/or vapors and the thinner vapors are
kept to a minimum. Respiratory-protection program procedures should be re-evaluated
and improved if necessary; any skin contact with the paint or 2-ethoxyethyl acetate
thinner that occurs during current operations should be reduced or eliminated through
work practices changes or protective gloves and clothing. Work practices should be
reviewed to determine if bandling and use of the 2-ethoxyethyl acetate thinner could be
reduced, or carried out only in or near the spray booths. Finally, administrative
controls should be made which includes minimizing the time spent in the Paint Room
to minimize exposures to the paints and solvents.

According to the OSHA General Industry Standard (29 Code of Federal Regulations
Part 1910.1025), since the tape-core painter’s lead exposure exceeded the OSHA
action level of 30 pg/m*, PBZ air monitoring shall be continued at least every

6 months until at least two consecutive measurements (taken at least 7 days apart) are
below the action limit.

2. To reduce eddy-created back flows of potentially contaminated air out of the Paint
Room through the doorway to the corridor, the door should be firmly anchored with a
door stop to the floor or ceiling in a slightly-opened position (except when persons are
entering or exiting) so that the entering air is moving quickly through the remaining
opening. Alternatively, a door equipped with a grille could be used.

3. The removal of the parts degreaser near the door to the Paint Room to comply with
environmental regulations, which was already scheduled at the time of the survey,
should be completed if it has not yet been done. Replacement with a degreaser using
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methylene chloride is not recommended. Regardless of what type of degreaser may be
used in its place, removing racks of parts from the device before all of the liquid
degreasing mixture drains and/or evaporates should be avoided to minimize worker
exposures to the vapors of degreasing compounds, mixtures, or solutions.

4. Paint Room workers should wear heat-resistant gloves to prevent burns on the hands,
wrists, and lower forearms when moving racks of parts in and out of the ovens.
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Copies of this report have been sent to:

1. Magnetics Division of Spang and Company

2. Confidential Employee Requesters

3. International Brotherhood of Electrical Workers (IBEW), Local 1957
4. OSHA Region Il

For the purpose of Informing affected workers, copies of this report shall be posted by
the employer in a prominent place accessible to the employees for a period of
30 calendar days.
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Table 3 .
Results of Analyses, for 26 Elemental Metals,
of Bulk-Material Samples of Paints
Magnetics Division of Spang & Company
East Butler, Pennsylvania
HETA 91-0292

= The percent composition was less than the limit of quantification for these analytes
in that sample. Limit of quantification for each analyte in the G4369 paint was
0.00510%, and limit of quantification for each analyte in the G4347 paint was
0.00238%.
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