FRANK W. SCHAEFER, INC.
INDUSTRIAL HYGIENE REPORT OF:
February 3, 1987 & February 9, 1987

Telin 44z
R N R L%




aiakis

lomn:\.m

DIVSON OF SATETY ANO HIGIO
nmm OO

:unugns.ou.aum
- .

Carl Schaefer

Frank W. Schaefer, Inc.
1500 Humphrey Avenue
Dayton, Chio 45410

Dear Mr. Schaefer: -

in response to your request to have employee exposure to dust, refractory
ceramic fiber, and welding fume evaluated, Industrial Hygienists Roger
Aber and 1, visited your shop on January 27, 1987. After reviewing the
processes, Holger Hille and I returned to conduct air sampling on February
3, 1887. | returned on February 9, 1987 to conduct additional air sampling
and to conduct a noise survey. The resuits of these surveys are
summarized in the attached data tables.

We found that employees were exposed to respirable dust containing
quartz and cristobaiite which are forms of crystalline free silica, above
acceptable limits while operating the portable mixer and while installing
refractory materials in a furnace. Total dust exposure during demolition
activities were also above acceptable limits. Five of the six eriplovees
monitored for noise were exposed above the action OSHA level of 85 dBA
(decibels, "A-weighted" scale); two were exposed above 100 dBA
Although samples were not collected, potential exposure to cyanide salts
during demolition of heat treat tank lining is also discussed

In this report we will discuss how the samples were collected and
analyzed, how the results compare to established occupational health

limits, and suggest methods for controlling employee exposure. Our goal .

is to assist you in preventing the incidence of occupational illness or
injury in the workplace.
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Our report has been divided into the following sections: }
I Introduction p. 1-1

- Il. Dust pp. 2-1to2-16

5 HI. Welding pp. 3-1to 3-4

IV. Bake-out / pp. 4-1to 4-6

b, V. Noise pp. 5-1to 5-5

5} Vi Additional comments pp. -1 to6-3

3 If you have any question or would like additional information, piease call ;-;

our office at (S13) 898-3206. | appreciate the courtesy and assistance
provided by Schaefer employees and yourself during my visit.

Sincerely,
N A,?j

Marilyn Priddy
Certified Industrial Hygienist
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Frank W. Schesfer, inc.
Section | ~- introduction

INTRODUCTION
The Occupational Safety and Health Administration (OSHA) has established

permissible exposure limits (PEL) for several hundred chemicals. Most of .

the PELS are the same values as the 1968 Threshold Limit Values
established by the American Conference of Governmental Industrial
Hygienists (ACGIH). The current TLVS and existing NIOSH recommended
exposure limits are also .own in the data tables. Before comparing the
survey results to these values we should consider the following statement
by the ACGIH: ‘

“Threshold limit values refer to airborne concentrations of substances and
represent conditions under which it is believed that nearly all workers
may be repeatedly exposed day after day without adverse effect. Because
of wide variation in individual susceptibility, however, a small percentage
of workers may experience discomfort from some substances at
concentrations at or betow the threshold limit; a smaller percentage may
be affected more seriously by aggravation of a pre-existing condition or by
development of an occupational disease.” '

Please note that OSHA regulations on noise, hazard communication, and

access to medical records require that employees be informed of exposure
monitoring results.
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Frank W. Schesfer, Inc.
Section 2 -~ Dusts

DUSTS
Background information

Breathing-zone samples were collected to determine employee exposure to
dusts during routine rabrication of an industrial furnace, ouring manual
cutting and installation of refractory ceramic blanket material, and during
non-routine furnace wrecking. tMore specific information about the jobs
performed during our survey 1s included in the following discussion.
Adaitional evaluation will be needed to determine the effectiveness of
local exhaust ventilation provided at the band saw located in the wood
shop and the power saw located in 3 separate bullding. Neilther of these
saws which are used to cut refractory ceramic fiber materials was tn use
during our survey.

As mentioned in our cover letter we found that employees were exposed to
excessive respirable dust containing crystalline free silica (quartz and/or
crisobalite), durtng routine mixing and tnstallation activities. During
non-routine demolition project, high dust exposures occurred.

inhalation of excessive dust containing crystailine free silica can cause
silicosis, a pulmonary fibrostis. It 15 disabling, progressive and sometimes
fatal. It is characterized by the formation of small, discrete, fibrous
nogules in the lung. At this stage, there are usually no symptoms or
detectable evidence of physical impairment. However, as the disease
progresses, symptoms such as cough, difficulty breathing, wheezing,
repeated non-specific chest iliness, and decreased work capacity begin to
occur. Clinical signs and symptoms tend to progress with or without
continued exposure.

Unlike crystalline free silica which has been recognized as a health hazard
for centuries, the health effects of long term exposure to refractory
ceramic fibers are still being studied. | have included copies of a Los
Alamos National Laboratory press release and final report concerning the
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Frenk W, Scheefer, Inc.
Section 2 -~ Dusts

recent completion of their seven-year study of rodents exposed to
manmade mineral fibers. Until more information {s available on the
effects of exposure to these materials on humans, exposure levels should
be kept 3s low as possible by following the work practices outlined by the
manufacturers of these materials and by implementing engineering and
other control measures.

Sampling and Analytical Methods

Respirable Dust

Breathing-zone samples were collected on pre-weighed PVC filters
contained in 7 mm nylon cyclones. The cyclones were attached by Tygon
tubing to Gtlian pumps which were calibrated before and after use. The
cyclones collect particles which are considered respirable, e. g. particles
smaller than 0.5 microns (). After checking the calibration of the pumps,
the fiiters were sent to an accredited industrial hygiene laboratory where
weight gain was determined. Some samples were analyzed for percent
quartz and percent cristobalite using x-ray diffraction.

Totaldust

Breathing-zone samples were collected and analyzed as described above
except the cassettes containing the PVC filters were not placed in
cyclones,

Eibers

Breathing-zone samples were collected on 37 mm diameter mixed )
cellulose ester filters (0.8 micron pore size) contained in small cassettes.
The cassettes were attached by Tygon tubing to Gilian pumps which were
calibrated before use to pull 2 liters of air per minute. The cassettes
were sent to an accredited industrial hyglene 1aboratory where the fiiters
were analyzed by phase contrast microscopy. The results are reported as
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Section 2 -~ Dusts

fibers per cublc centimeter of air (f/cc). Fibers are considered those
particles which are greater than S microns () in length, having a length to
width ratio of at least 3:1.

For those samples marked by an asterick in Tables 2D, the NIOSH 7400
method was used. With this method, which Is described in the recently

. promulgated federal asbestos standard (29 CFR 1910.1001, Appendix B),

25 mm diameter mixed cellulose ester filters are used Netther of these
methods distinguish the type of fiber present.

Exposure 1imits

The OSHA PEL for respirable dust containing quartz is determined by a
formula: 10/ (R quartz + 2). Since juartz IS in the denominator of this
formula, the higher the percentage of quartz in the sample, the lower the
PEL becomes. If a sample contains 100% quartz, the OSHA PEL Is
107(100+2) = 0.1 mg/M>. If a sample contains S0% quartz, the OSHA PEL
1S 10/ (50+2) = 0.2 mg/M°,

Since cristobalite Is considered more toxic than quartz, a lower PEL has
been established. The CSHA PEL for respirable dust containing cristobalite
is determined by taking half of the value determined for respirable dust
containing qiartz: 172 {10/ (% quartz + 2)].

The ACGIH threshold limit values (TLVs) for respirable dust containing
quartz and/or cristobalite are somewhat stmpler to understand. The TLV
for quartz is 0.1 mg quartz per cubic meter of air, 0.1 mg/t> The TLV for
cristobalite 1s 0.05 mg cristobalite per cubic meter of air, 0.05 mg/M>.
NIOSH recommends an exposure 1imit of 0.05 mg/M for both stlica and
cristobalite.
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Section 2 -~ Dusts

Discussion

Employee exposure to respirable dust and respirable cristobalite exceeded
occupational exposure 1imits on the survey date. The following discussion
of the employees sampled and the jobs they were performing may assist
you in interpreting the attached data tables.

Table 2A, 2/3/87: tr. Dave Allen was mixing matertals required for
insulating a furnace under construction. During the sampling period he
opened six bags of LW120. Sample time was shortened because he left
early. His exposure to respirable dust for the time sampled was 5.6
mg/M>, or 3.6 mg/M for 8 hours. The sample contained 1.2% quartz and
6.6% cristobalite. The PEL for dust containing 6.6% cristobalite is only 0.6
mg/M. Since the sample contained both quartz and cristobalite, two
different PELs apply. Using the formula: Conc/PEL + Conc/PEL + ... Conc/PEL =1,
the PEL for dusts contatning more than one kind of silica can be calculated.
It the sum is more than one, the PEL Is exceeded.

The calculation works out to be 6.8. This means that his exposure was
about 7 times higher than the PEL for this mixture. The mixture formula
also applies to the TLVs. In this case, his exposure was about 5 times
higher than the TLV for this mixture.

A generic material safety data sheet was provided for LW120. It is not
possible from the MSDS to determine if this material contains quartz
and/or cristobalite, or the percent which may be present. A bulk sample
of the material showed it contained 1.9% quartz and 1.78 cristobalite.

Table 2B, 2/3/87: An area sample for total dust was collected in the
vicinity of the portable mixers on this date. The results showed 2.8
mg/M>, quartz content 2.0%. This value cannot be compared to the PEL or
TLV since it does not represent an employee’s exposure; but, it does show
ihat a significant amount of quartz-containing dust is released into the
general area during operation of the mixer.
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Section 2 -~ Dusts

Table 2B, 2/3/87: Mr. Ray Moorman was ramming mud in a furnace during
assembly. His exposure to respirable dust for the time sampled was 2.5
mg/M3, or 1.7 mg/M for 8 hours.  The PEL for such dust 1s calculated 1o be
2.4mg/M>, given.its 2.1% dust content.

The TLV for respirable quartz is 0.1 mg/r‘P. His exposure to respirable
quartz was 0.05 mg/n-" for the time sampled, or 0.04 mg/r't3 for 8 hours.
Therefore, on the survey date Mr. Mooreman's exposure was about 70% of
the PEL for respirable dust containing quartz and was about S0% of the
TLV for respirable quartz. This indicates that exposure to respirable gdust
containing quartz occured while Mr. Mooreman was ramming of the “mud.”
whether his exposure resuited from his activity or other activities in the
general area, e.g. application of furnace insulation, mixing, etc. cannot be
determined from this data. (The demolition of the furnace which we
sampled did not occur on the same day that we sampied Mr. Mooreman so it
is not a factor.)

TAble 2C. 2/3/87: Brian Davis was sweeping floors in the morning and
was banding pallets and driving a fork 1ift in the afternoon of this survey
date. His exposure to respirable dust was 0.87 mg/Mt; the dust coniained
less than 5% quartz (<0.025 mg quartz). Since, the quartz and cristobalite
content of the sample could have been higher, depending on the material
being swept, it is not approoriate to consider this merely a nuisance dust
exposure. There is also potential exposure to refractory ceramic fibers
guring sweeping.

Table 2D, 2/3/87: Charlle Howard was cutting a refractory ceramic fiber
blanket with a3 knife and Installing 1t in an oven to-be used in-house. We
collected samples on eight separate filters to avoid overloading the
fiiters with particulate. His time-weighted average eaposure for the time
sampled was 0.26 fibers per cubic centimeter (f/cc). As you know, both
Babcox and Wilcox and Schio Carborundum who manufacture refractory
ceramic fiber products recommend an exposure 1imit of 2.0 f/cc.
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Frank W. Schasfer, Inc.
Section 2 == Dusts

Table 2E, 2/9/87: Mr. Ross was tearing the 1tning out of a furnace using an
air hammer. Determining Mr. Ross's exposure {n terms of f/cc was not
possible since the sampling fiiters would have been loaded too quickly
with dust to allow analysis by phase contrast microscopy. Total dust
samples were collected for r. Paul Ross. His time-weighted exposure
was 13.3 mg/M> for the .ime sampled. The laboratory reported that this
may be an underestimation 0f his actual exposure since the fiiters were so
heavily loaded. This exposure level exceeds the TLV for nuisance dust
which is 10 mg/M. :

There was so much-gust on the riliters that the laboratory determined
quartz content by taking aliquots of the samples. The aliquots represented
between 0.5% to 1% of the total sample. Less than 0.02R quartz was found
in these aliquots. Although not detected in these samples, cristobalite 1s
known to be formed from refractory ceramic fiber products after the
products have been in service. we must emphasize here that the dust
created durtng the demolition of the furnace, which are lined with a
variety of materials including refractory ceramic fiber products, cannot
be considered merely nuisance dust. Also, although asbestos 1s not used in
the manufacture of the furnaces, 1t has been used as a patching material
by some customers. AS you know wrecking or repairing such equipment
will result in employee exposure to asbestos unless precautions are taken.

Table 2F. 2/9/87: Kurt Voltee was applying refractory and insulating
materials to a furnace under construction. He said he was using K-FAC SR,
423E Taylor, Super X, and Airiite. During the morning ( 215 mtnute sample
time) he was exposed to 40 mg/M> respirable dust which contained 2.8 %
cristobalite. The PEL for respirable dust containing this amount of
cristobalite is 1.0 mg/M>. During the afternoon (194 minute sample time)
he was exposed to !.6 mg/M respirable dust containing 21% quartz. Thus,
by time-weighting these results and by using the mixture formula
described above, we determinegd his exposure was about 3 times the PEL:
(215/480)(4/1) + 184480)(1.6)%0.43) = 3.3. '
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Fronk W. Schesfer, inc.
Section 2 -~ Dusts

His exposure was compared to the TLV in a similar manner. The morning
sample contained 0.11 mg/M° cristobalite. The TLV for respirable
cristobalite Is 0.05 mg/M>. The afternoon sample contained 0.31 mg
quartz. The TLV for respirable quartz 1s 0.1 mg/M>. Therefore, his
exposure was about 2 times the TLV:
(215/480)0.11/0.05) + 194(480X0.31/0.1) = 2.2.

Recommendations
A Engineering Controls

1. General comments

Whenever possible engineering controls must be designed and installed to
reduce employee exposure. Respiratory protection can be used as a

control measure only during interim periods when such controls are being

designed, when such controls are Infeasible, or during emergencies. The
problems of trying to achieve control by relying only on the use of
respirators was observed during our surveys. The posted safety policy
states, "Respirators are to be worn by ali during the mixing of castables,
refractory wrecking and the handling of Insulation.” We observed many
several violations of this rule. One of the employees involved in the
demolition project never did wear a respirator (or eye protection) because
“he did not want t0.” As far as | could tell no one in supervision asked him
to put one on.

2. Ventilation

During our 2/3/87 survey only one of three fans located in the high bay
were operating. These fans are designed to provide general dilution
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Frank W. Schasfer, Inc.
Section 2 -~ Dusts

ventflation which can be effective for diluting vapors and gases. However,
such systems are not effective in capturing dust. Local exhaust
ventilation has been shown to be an effective dust control measure in
many Industries where bags of toxic dusts are opened and dumped into
mixers or hoppers. An fllustration from the ACGIH Industrial Yentilation
Manual showing a system for asbestos bag handling is attached. Please
note that there is a chute in which to place empty bags. This prevents any
addittonal handling of the bags which can be a significant source of
exposure to dust. The chute opening into which the material is dumped can
be designed to fit your mixers.

We observed that exhaust from the air-powered equipment used during
both wrecking and ramming "mud” kicked up dust . in addition to the
contro! measures listed above, you may want to try connecting some extra
air hose to the exhaust port of the equipment to pipe the exhaust air away
from the immediate work area. This-should also achieve some nhoise .
reguctton.

3. wet Methods

You mentioned that you are also considering using water spray as a dust
control measure at the mixing operation. This may be effective, especially
{f combined with the local exhaust system referenced above

Although dust control by exhaust ventilation is probably not feasible
curing demolition jobs, significant reduction tn exposure levels can be
achieved by using wet methods. During the survey date we observed that
water was poured onto the 1ining occasionally, however, there was still an
excessive amount of dust created. The asbestos abatement industry uses
special wetting agents such as Aqua-GRO™ (50% polyoxyethylene ester and
50R polyoxyethylene ether) which allow water to more readily penetrate
the tnsulation. Table IV in the attached article entitied “Worker Exposure
te Asbestos During Removal of Sprayed Material and Renovation Activity in
Bufldings Containing Sprayed Material,” shows the kind of exposure
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reduction which can be achieved by effective use of wetting techniques
during demolition activity. ‘

4, Isolation

Until engineering control of the mixing operation can be achleved we
recommend that you conduct all mixing outside. This aione may not reduce
employee exposure levels to acceptable levels, but it will prevent to some
extent the contamination of work surfaces in the shop. This settled dust
can become atrborne during sweeping and other activities days later and
continue to be an inhalation hazard. This also applies to demolition
projects. In addition to contaminating work surfaces, wrecking furnaces
inside the butding Increases the noise and dust exposure for employees
working in adjacent areas. We recommend that demolition be conducted
only outside, or in a separate, heated building. Cold stress is a factor to

consigder but measures can be taken to prevent adverse effects of exposure.

B. Medical Surveillance

we recommend you establish @ medical surveiliance program for al}
employees who are potentially exposed to crystalline free silica, dust
from refractory ceramic riber products and other man-made mineral
fibers. The NIOSH/OSHA recommendations from the attached “Occupational
Health Gutdelines for Crystalline Stlica” should be foliowed. The physical
evaluation of respirator users (as required by OSHA regulation 29 CFR
1910.134 2and described in the attached ANSI publication) should be
Incluged in this program.

C. Personal Protective Equipment
1. Respiratory Protectlon

Effective respiratory protection is needed. You need to make sure that
'employees understand why they are being required to wear respirators and
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then make sure that they do. The proper respirator must be selected. 3M
8710 masks are approved for silica dust only when exposures are within
10 times the PEL. On our survey dates employee exposures were 3 times
the PEL during mixing and 7 times the PEL during the Instailation of
material. These exposure levels co.1d eastly have been higher, given the
range of silica content in the materials used. Therefore, we do not feel
confident that the masks provided are adequate. Full faceplece
alr-purtfying respirators equipped with high efficiency fiiters can be used
when exposures are up to SOX the PEL. See attached 3M selection
guidelines. Since several of the 3M respirators cannot be used for
asbestos at any concentration, they probably should not be used for other
fibers which are suspected of being carcinogens.

The 3M 8710 respirators are definitely inadequate for demolition jobs

We @did not determine employee exposure in terms of f/cc during the
demolition which occured on 2/9/87. However, since the total dust
exposure was In excess of the nuisance dust TLV, we Can project that the
concentration also exceeded the 50 f/cc level. At this level, the
manufacturer recommends full-facepiece Type C supplied-air respirators
or their equive’»nt. Use of supplied-alr respiratory equipment is standarg
practice during demolition of materials containing toxic dusts.

when supplied-air respirators are provided, special precautions are needed
1o make sure the air supply is of breathing quality. If compressors are
used, special filters and carbon monoxide alarms are required. Bottled air
certified as Grade D may be more appropriate in your case. (Do not
confuse bottled air with bottled oxygen, the latter must never be used
with alr supplted respirators.) Equipment is avatlable which heats/and or
cools the air supply. Sarety equipment distributors can provide
additional information.

We have Included three attachments concerning respirators which detail
OSHA/ANS! requirements. Please note you are lacking some of the
minimum requirements including a written program, medical evaluation,

0

.,
Mty

-

N T




Frank W. Scheefer, Inc.
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and 71t testing.

2. Eye and skin protection

Employees tnvolved in demolition must have adequate eye protection.
Again, even though the written safety policy states “eye protection is to
be worn at all times at all sites while work {s in progress,” we noted
during our survey that some of the workers involved in the demolition
project were not wearing eye protection, aithough it was quite apparent
that material was flying up into their faces from the use of air hammers.

Employees mentioned that fogging of the faceshields was 2 problem. Aiso
they said they had trouble wearing both goggles/and or glasses and the
dust mask at the same time. We think this is a valtd concern. Empioyees
are already tn somewhat of a precarious position in that they are
Jackhammering away the surface they are trying to stand on. Reduced
visibility is an additional hazard. Use of full-facepiece supplied atr
respirators which have impact resistant visors should solve this problem
The visors can be treated with an ant{-fogging compound. An eye wash
which has a capacity of at least 15 minutes should also be provided in the
shop in the event of eye contact with these materials.

Skin protection ts also needed Sohto Carboruncum recommends gloves,
hats, and full body clothing to prevent skin contact with refractory
ceramic fibers and/or fibergiass. These man-made mineral fibers are
slightly to moderately Irritating to the skin. Skin protection is needed 1o
prevent skin contact with other materials, too. The PreKrete C-17
contains calcium oxide which can draw motsture out of the skin and is
capable of causing skin rash or burns. The attached article entitied
“Chromate ¢ermatitis from a botler lining™ discusses severe dermat.itis
from exposure to hexavalent chrome from refractory lining

1 disposable clothes are not used, work clothes should be kept separate
from clothes worn home. We observed jackets which were hung up in work




]

R R T R U O~ RIITT G 4 w4
; W‘“b‘«'ﬁ'ﬂ‘m?k-"‘w-ﬁe?.c-;\-"' L b

Frank W. Scheefer, inc.
Section 2 -- Dusts

area were contaminated with dust during the furnace wrecking job. Such
articles should be stored in separate lockers in a dust-free area of the
shop. Contaminated clothes should be laundered separately and the
washing machine rinsed thoroughly after use. In order for you to make
sure that your employees are not contaminating their families clothing
with refractory ceramic fibers and other materials, we recommend that
you either provide 3 uniform service, informing the 1aunderer of the
problem, or provide disposable clothing

You may wish to consider taking advantage of Sohlo/Carborundum's
training video which discusses safe handling procedures for refractory
ceramic fiber progucts. Also attached is a pamphiet from Babcock &
wilcox entitled “Safety and Helath Aspects of Refractory Ceramic ribers”
which discusses health effects and recommends work practices for
reducing exposure.

D. General Sanitation
1. Hygiene practices

We observed a problem with employees smoking while handling the
refractory ceramic fiber materials. Having food, drinks, or tobacco
products in the work areas where toxic materials are used is prohibited by
OSHA. The material safety data sheet for Fiberfrax states specicifally
that ingestion may cause gastrointestinal disturbances with symptoms
such as inrritation, nausea, vomiting, and diarrhea. Separate lunch room
facilities should be provided

~ 2 Housekeeping
A bulk sample taken of the dust from sweeping out the area where the new
bake-out oven was being built was collected on 2/3/87 to determine if

quartz was present, possibly from the fire brick which had been used in
the area. The results showed quartz content was less than 1%,

2-12
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We noted that a bag of unidentified spilied material was allowed to remain
on the floor of the shop for the entire survey day.

we recommend that, in situations like this where the content af the dust
Is either not known and/or when toxic dusts are known to be present, «
HEPA-filtered vacuum be used for spill cle2nup and for housekeeping
activities. Dry sweeping should be prohibited. Sweeping with a dust
suppressant.is not nearly as an effective control measurs as a
HEPA-T1itered vacuum.

" E. Hazard Communication involving Non-routtne Tasks

1t is very important to check history of furnace 1ining and previous use
prior to repair or demolition. In addition to exposure to dust from the
refractory materials and forms of crystalline free silica, there is
potential exposure to residues in the furnace from its previous use. One
example that we are aware of and which we are very concerned about is
the repair and/or demolition of heat treat tanks which have contained
molten cyanide salts. This activity was not occuring during our survey.

Employees sald they used a air hammer to remove the 1inings from robbins
& Meyers' heat treat tanks. These tanks are used in a molten cyanide salt
heat treat system. Other than use of a respirator (eithera3M8710o0r 3
Tull faceplece air-purifying respirator equipped with R-11 cartridges
approved for dust, mist, and fume) there appeared to be no control
measures, special protective clothing, or training provided for this job.

Cyanide salts can be inhaled if dust or aerosals are generated, they can be
ingested I food, drink, or tobacco products are contaminated, and they can
be absorbed through skin contact. It 1S not an exaggeration to project that
given the lack of control measures, significant resigual cyanide salt in a
heat treat tank could result in death or serious injury.

We urge you to thoroughly study and implement the recommendations as
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Frenk W. Scheefer, Inc.
Section 2 -~ Dusts

described in the attached recommendations from the NIOSH publication
"NIOSH criteria for a recommended standard..occupational exposure to
hydrogen Cyanide and Cyanide salts (NaCN, KCN, and CalCN),)" These

recommendations and first ald procedures are attached. Antidote kits are
available commercially. One source we know of is Eli Lily Pharmaceutical
Co,, Indianapolis Indiana, (M-76 CN Antidote Package/NDC 0002-2385-01).

We recommend that you prepare a written plan to discuss how wrecking of
these heat treat tanks will be conducted to prevent employee exposure to
possible cyanide sait residue. As a minimum, the plan should describe how
the following elements will be implementead:

Medical surveillance of workers

Antidote kits -- location and training

Labeling or other warmning signs

Employee hazard awereness training

Personal protective eqyuipment -- Type C- supplied air respirators
and full-body suits

Work practices and control measures

Wwaste disposal and storage

Sanitation requirements -- prohibiting eating, drinking, smoking
Monitoring

Recordkeeping

Additional information on cyanide from a reprinted Monitor article is also
enclosed. We will be happy to assist you in preparing a plan. We cannot
overemphasize the importance of addressing this matter before the next
repair or wrecking project is scheduled on such equipment.

* Mention of trade name does not irply our endorsement
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Attachments:
e Tables 2A-2F
e L0s Alamos National Laboratory news release dated 10/30/86

e Smith, et al, “Long-Term Health Effects in Hamsters and Rats Exposed
Chrenteally to Man-made Vitreous Fibers®

¢ Diagram of local exhaust ventilation system for asbestos fiber bag
opening, V3-1001, from 18th edition of ACGIH Industrial Ventilation
tanual, p. 5-123. .

® “Wworker Exposure ta Asbestos during Removal of Sprayed Material and
Renovation Activity in Bulldings Containing Sprayed Material” AtHA
Journal, 5/83.

& “Occupational Heaith Guidelines for Occupational Exposure to
Crystalline Silica,” NIOSH/OSHA Publication 81-123, 1981

® “Respiratory Protection ~ OSHA pamphlet #3079

Minimum Requirements of a Respirator Protection Program

e ANSI standard on physcial qualifications for respirator users

® “Imposing Questions Require Straightforward Answers,” Monitor, 5/84.
® "3MRespirator Selection Guide for Asbestos”

e “Chromate dermatitis from a botler lining,” Contact Dermatitis, 3:
1977.
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Frank W. Scheefer, Inc.
Section 2 -- Dusts

e “Fiberfrax Ceramic Fiber Video Program” with excerpt from 1/7/86 Job

Safetry and Heglth Report, p. 6 entitled "Consolidated Edison Accused of
Falling to Train workers Handling Possible Carcinogens.”

e Babcock & Wilcox "Health ang Safsty Aspects of Refractory Ceramic
Fibers”

o Recommendations from “NIOSH Criteria for a Recommended Standard ...
Occupational Exposure to Hydrogen (yanide and Cyanide Salts (NaCN, KCN,
and Ca(CN), )", 10/76. E

MRV

& “industrial Use of Cyanide Requiras Strict Guidelings,” HMonitor, 4/83.
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NIOEH ~ Rational Institute for Occupational Safety and Health

OSHA Standard 29 CFR 4910,20 requires that air sampling and other
r employee representatives upon recuest. We

I3
employee exposire information be made availableXts
rec “end that enployces in the areas sampled be prov '~ wi

P » O-.:O * E N|> 1)
2-3-87
NAME/SITE POSITION/ EAMPLED  CONCENTRATION OSHA NIOSH ACGIH
SNPLED OPERATION CONTAMINANT  (MINUTES) DETERM INED PEL REL, v
for time sampled:
Dave Allen Mixing - opened Respirable 310 5.6 mq/M3 - - -
6 bags LW120 Dust
1.2% quartz for 8 hours:
(Went. home early) & 3.6 an\Zw - - -
6.6% cristo - Using mixture
balite formula: 6.8 -¢ 1 - -
) for time sampleq:
Respirable 310 0.37 mg/M3 -
cristobalite for 8 hours:
. 0.24 ma/M3 - 0.05 ma/M3|  0.05 mo/M3]
for time sampleq:
Resoirable 310 0.06 am\z“w -
Mty\nv for 8 hours: ;
B » 0.04 ma/M3 - 0.05 ma/M3] 0.1 mg/M3
‘ M Mixture formulaj 310 8 - - -
+ for above 480 68w - - - 1
%
o ™A -~ Time-Weighted Average P 5 - Parts per Million Parts of Alr
i NN - Threshold Limit Value mg/M” - Milligrame per Cubic Meter of Alr
: PEL, ~ Permissible Exposure Limit dBA - Decibels A-Scale
RE, = Recosmended Exposure Limit N.D, =~ None Detected !
AGIB -~ Amarican Conference of Govermmental Irxlstrial Hygienists (STEL) ~ Short~Term Exposure Limit
0B8R ~ Occupational Safety and Health Administration N.A.S. - No Applicable Standard
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vayton, Ohio , JABLE 2-B
2-3-87
FAY/SITE POBITION/ SNMPLED  QONCENTRATION OSHA NIoSsH ACGIH
SNMPLED CPERATION OCONIAMINANT (MINUTES) DETERM INED PEL REL v
Area Sample Near portable Total dust 352 2.8 mq/M> H.A.S. N.ALS. | N.ALS.
_ixmﬂ.m Quartz content
was 2.0% --=~ See Text e-ee-- i~ pg. A-¥
For time sampled:
Ray Mooreman Rarming “mud” Respirable 331 2.5 s@\zu - -
in furnace dust
. 2.2% quartz for 8 hours:
. 1.7 ma/m3 2.4 mg/M3 -
Respirable 331 for time sampleq:
quartz 0.05 mg/M> - -
. for 8 hours: :
0.03 ma/M> - 0.05 mg/M3| 0.10 mg/
™A - Time-Welighted Average pEm - Parts per Million Parts of Alr
TV = Threshold Limit Value ma/M>. - Milligrams per Cubic Meter of Alc R
PEL, - Permissible Exposure Limit dBA - Decibels A-Scale
REL, « Reconmended Exposure Limit N.D, - None Deteted !

AGIR - American Conference of Governmental Industrial Hygienists
OBMA ~ Occupational Safety and Health Adninistration
KIOEH -~ National Institute for Occupational Safety and Health

OGHA Standard 29 CFR 4910.20 requires that air sampling and other employee exposire information be made avai

ewployeer ~r enployee representatives upon request, We rec~end
copy of &

-
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(STEL) - Short~Term Exposure Limit

that employees in the areas sampled be prov’
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MXGIR ~ American Conference of Governmental Industrial Hyglenists
OSHA ~ Occupational Safety and Health Administration
NID&R - National Institute for Occupational Safety and Health

(STEL) - Short-Term Exposure Limit

N.A,8. - No Applicable Standard
£ - less than

OSEA Standard 29 CFR 4910.20 requires that air sanpling and other employee exposure information be made Ba»g.u.
esplryees ~r aployee representatives upon request, We reco=end that employees in

the areas sampled be providel withs
oopy of + - sanpling data, P ‘mw.

sayton, Chio IARLE 2-C .
- 2-3-87
NAMB/SITB FOSITION/ SAMPLED  CONCENTRATION 0osBA NIOGA ACGIH
SAMPLED OPERATION CONIAMINANT (MINUTES)  DETERMINED PEL REL v
Brian Davis Sweeping in a.m. Respirable 338 0.87 aa\zu ......... See | ~vw-n Renort te--eccea-
Dust 3 )Q.-M
Bandiry pallets 0.025 mg/M P
w..mm_ﬂiza ork quartz
T\ -~ Tire-Weighted Average pEm - Parts per Million Parts of Air
TV - Threshold Limit Value am\xu = Milligrams per Cubic Meter of Air
PRI, - Permissible Exposure Limit GBA - Decibels A-Scale
REL, - Recommended Exposiure Limit N.D. - None Detected

4.




. ¥W. Schaefer, Inc.

..,0n, Ohfo - g 2D .
2-3-87 ,
FAME/STTE POSTTTON/ SAMPLED  OONCENTRATION OSHA NI06GH MOGIH
SAMPLFD OPERATION CONIAMINANT (MINUTES) DETERM INED PEL REL nv
Charlie Howard Cutting fiber zm:&MSQ 40 0.26 N.A.S. N.A.S. N.A.S,
blanket to Ceramic
insuldte in-house Fibers 67 0.10 Manufactureds of ceramic {fibers
oven 57 0.63 recommend ar exposure linfit of m*.\mnu
30 1.2
54 * 0.10
68 * Z0.01
. 653 * 0.1
) 24 * 0.02
AR S,
393 0.26, TWA
i \
]
Y
4 TR -~ Tim-Weighted Average pm - Parts per Million Parts of Air
4 TV - Threshold Limit Value : my/M> - Milligram per Cubic Meter of Alr
PE, - Permissible Exposure Limit dBA -~ Decibels A-Scale
5 REL. - Recammended Exposure Limit N.D. ~ None Detected ;
: AGIB - American Conference of Governmental Industrial Byglenists (STEL) -~ Short~Term Exposure Limit
OB\ ~ Ocoumational Bafety and Health Administration N.A.S. - No Applicable Stardard

RIOBR ~ Mational Institute for ooncuoﬁo:ou Bafety and Health
* NIOSH 7400 Method
OSBA Btandard 29 CFR 4910.20 requires nvan air sampling and other employee exposire information be made nﬁ.g

ewployees ~r enployee representatives upon request, We recr=end that employees in the areas sampled be prow’ i ¢»._
' oopyof &- uaip:.a 98.
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Frank W. Schaefer, Inc.

-Dayton, Ohio InRLG 2-€
2-9-¢°
RME/EITE POSTTION/ SAMPLED  OQONCENTRATION OsaA NIOSH ANOGIH
SAMPLED OPERATION CONIAMINANT  (MINUTES) UETERM INED PEL REL v
Paul Ross Pemolition Total dust 233 * 13.3 aa\zu Nuisance dust
) Quartz may be an not app}icable
content of an underestima-
1180 p-q tion See | Report
aliquat of p. 26
sample was )
less than f
: 25 o9
. ( €0.02%)
* Sample time from 12:02 - 2:48 not included. This
cassette fell out iato furnace and was rieplaced by
Mr. Ross. Weight gdin was 35mg/M3 for this filter.
§
T - Time-Weighted Average pEm .~ Parts per Million Parts of Air
TV - Threshold Limit Value awxzu ~ Milligrame per Cubic Meter of A{
PEL, <~ Permissible Exposure Limit dBA - Decibela A-Scale
RE, <~ Recommended Exposure Limit N.D, -~ None Detected '
MGIR ~ American Conference of Gowernmental Industrial Hygienists

B b e a6 Rah A

ocopy of a.
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enployeer ~r employee representatives upon request.
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OSHA -~ Occupational Safety amd Health Administration
NIOGH ~ National Inatitute for Occupational Safety and Health

e e .
IR ST

P

(STEL) - Short-~Term Exposure Limit
N.A.S. ~ No Applicable Stardard

OSER Standard 29 CFR 4910,20 requires ‘that air sampling and other employee exposwe information be mede availabiil
We rec” —end that employees in the areas sanpled be prov’ Rt
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«~ Schaefer, Inc. _
.ton, Ohio BE 2-f ’
2-9-87
MRE/EITR FOSITION/ SAMPIED  CONCENTRATION O6HA NIOGH NGIR ¢
EANPLED OPERATION CONINLINANT (MINUTES) DETERMINED PHEL, REL ny
Kurt Vultee r_m»m:,:a Respirable dust | 215 4.0 am\zw 1.0 aa\zw - -
refractory
materfals in 2.8% cristobalite (a.m.) ;
furnace Respirable dust | 194 1.6 ma/M> 0.43 ma/M - -
21% quartz (p.m.)
Mixture formula f
for above 409 W ek - -
Respirable 215 0.11 ma/M3 - ]0.05 ma/M3 | 0.05 ma/M
cristobalite * (a.m.) .
Respirable 194 0.31 ma/t3 ; 0.05 na/M | 0.1 ma/
quartz {p.m.)
Mixture formula . ¥
for above 409 ‘s - - -
. 4
\
T~ Tise-Weighted Average ppm ~ Parts per Million Parts of Alr |
TV - Threshold Limit Value m/ M - Milligrans per Cubic Meter of Al
PEL ~ Permissible Exposure Limit asa -~ Decibels A-Scale '
R = Recomnended Exposure Limit N.D, - None Detected

MXIN ~ Amsrican Conference of Governmental Industrial Hygienists
OBHA ~ Occupational Safety and Health Administration
NIOGH - Mational Institute for Occupational Safety and Bealth

OGHRA Standard 29 CFR 4910.20 requires that air

ewployees ~¢ employee representatives upon requeat, We

LS - &

oopy.of a. . saspling data,

eiN

.

(STEL) -~ Short-Term Exposure Limjit

N.A.8. = No Applicable Stamdard
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I.0s Alamos Public affairs office
. memememn NEWS release

CONTACT: Barbara Mulkin, Public Affairs Otficer, (S05) 667-7000 or J’ £f Schwart:
tlaart. Tdoeart g

For Immediate Release

SEVEN YEAR, $2.5 MILLION HEALTH STUDY

LOS ALAMOS, N.M., Pct. 30, 1986 =~ Asbestos is known ‘to cause
toth cancerous and non-cancerous health problems -- diseases which
have raised questions about the safety of cther fibrous materials.

Now, a $2.5 million Los Alamos National Laboratory health s:tudy
has found no q;ncérous-tumor' or unusual-disease patterns follcowing
prolonged lung exposure to six widely used manmade mineral fibers.

"This is the largest, most comprehensive study of its kxind evar-
conducted," says experimental pathologist Dave Smith, who anncunced
the findings at an international medical conference in Denmark.

Results will be provided to the U.S. Environmental Protecticn
Agency and the Thermal Insulation Hanufactuter's Association.

The seven-year-long study exanined the effects of inrhaling fcur
tvpes of fibrous glass, one refractory ceramic fiber, and one mineral
wool fiber. These non-asbestos fibers are commercially available
products commonly used in homes, businesses, and industry as insula:z-
ing agents, composite materials, soundproofing material, and more.

"We simulated 'worst-case scenario' all the way,”" says Smith.

The study's un}quo experimental design alloved for well-defined
fibrous aerosols to be produced and controlled at extremely elevated

cxposure levels. Two test groups of rodents were involved. The Lab's

‘tawrence W. Ortiz and Ruben F. Archuleta were instrumental in develcp-~

-Bnore-
An Equat Opparturty EMoIoyer;00er g Uy the Unersey of Caniorng
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LOS ALAMOS NATIONAL ILABORATORY

SEVEN YEAR, $2.5 MILLION HEALTH STUDY

Page 2:

ing a Qpecial inhalation technique that allowed for long ter:, “ncse
only"” exposure experiments -- an important research achievement thats
enhanced aerosol exposures, minimized external airborne contaminanszs,
and reduced stress as an experimental factor.

The aerosols contained fibers ranging in diameter from 0.43 ¢
6.1 microns, or millionths of a neter. By comparison, a human red
blood cell is 7 microns, a humah hair about 70 microns.

The test groﬁps were exposad to the special aerosols, cr-
firer-containing clouds, at levels ranging from 10 to 1,500 times =mors
zhan currently allowed in the workplace.

Recovery assays by Neil F. Johnson played an important rsie
the study =-- confirming that fine-diameter fibers were depcsitez
the lung and determining what health effects, if any, they cause3l.

As expected, researchers found macrophages -- scavenger cells
that help cleanse the lung of foreign materials -- around sites whers
fibers were deposited. But statistical analysis revealel nc
increased disease risk from airborne exposure tc these mnmannade
materials. The study concluded that no increase in cancer, tumors,
1esions,'or other unusual illnesses was seen in test groups expocsed %2
the six selected manmade vitreous fibers.

*This research demonstrated that disease risks pcsed to
laboratory animals by long-tara exposure to these certain fibers were
insigrificant,” say Ortiz and Smith.

Y

Remarkably, groups exposed to the manmade fibers lived'longe:

- - e '. ne, .
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10S ALAMOS NATIONAL LABORATORY
SEZVEN YEAR', $2.5 MILLION HEALTH STUDY .
Page 3:
natural lives than cozparison groups =- why remains uncertain, but
lifespan differences probably represent a conbination of the ninimal
risk posed by £fiber exposure and the extraordinary care give=x
laboratory groups.

study results were presented to a World Health Organizaticrn/
International Agency for Research in Cancer (IARC) symposium on the
rHealth Effects of  Man-Made Mineral Fibers on the Workplace," in
Copenhagen, Donnafx. The research was fundesd by the Therzsal
Insulation )!anufac turers’ Association (TIMA).

Los Alamos National Laboratory is operated by the University c¢
california for the Department of Energy.
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Frank W, Scheefer, Inc.
Section 3 -- Welding

WELDING

Background Information

Generally six to seven welders are employed in the shop to fabricate
furnace structures. Welders also repair furnaces at customer job sites,
but no attempt was made to monitor these working conditions. in the ,
shop, there are two adjoining bays, a low bay where most of the welding s
done and a high bay. There are three fans located near the roof in the high
bay and there are windows along the side wall of the high bay which can be
opened. The overhead back door at the rear of the high bay is opened
frequently during warm weather. The low bay lacks these general
ventilation features.

Much of the welding is on mild steel using stick electrodes. Stainless
steel is welded occasionally. The welders currently are using 3M 9910
disposable respirators for fume and 3M 8710 respirators for dust.

Sampling and Analytical Methods

Welding fume

Breathing-zone samples were collected on mixed cellulose ester filters
(0.8 micron) contained in small cassettes. The cassettes were attached by
Tygon tubing to Gilian pumps which were calibrated before use to pull 2
liters of air per minute. We attempted to keep the cassette containing the
filter under the welders’ helmets. The calibration of the pumps were
checked before the samples were submitted for analysis. The filters were
sent to an accredited industrial hygiene laboratory where they were
analyzed by routine atomic absorption spectroscopy.

3-1




Frank W, Scheefar, inc.
Section 3 -~ Weiding

Fluorides ) < _'

Breathing-zone samples were collected on sodium-formate coated
millipore filters contained in small cassettes. The cassettes were
attached by Tygon tubing to Gilian pumps which were calibrated before use
to pull 2 liters of air per minute. As with the saamples for metal fume,
we attempted to keep the cassette containing the filter under the welders’ 3
; heimets. The calibration of the pumps were checked before the samples i
3 were submitted for analysis. The filters were sent to an accredited 3
industrial hygiene laboratory where they were analyzed by ion selective
i electode methods.

Total dust

See Section 2 of this report.
Discussion

As shown in Table 3A, iron oxide, manganese, chromium, nickel, and
flouride exposures were all within the current PELS and TLVS. The NIOSH
(National Institute for Occupational Safety and Heaith) classifies certain -
nickel and chromium compounds as potential carcinogens and has therefore
recommended lower exposure limits, 0.015 mg /M for nickel and 0.025
mg/r*l3 for noncarcinogenic Cr Vi compounds such as chromium oxide.

During our survey Mr. Nelson Smith welded on stainless stee! for about an

hour and a half. Sample results indicate that had he welded for most of

the day on stainless steel, his exposure would probably have exceeded the :
NIOSH recommended limits.

& 1,
9

- Table 3B, 2/9/87: Several employees mentioned concern about

3 effectiveness of for local exhaust for the chop saw which is located along 2
the side wall of the low bay. Although a MSDS was not available for the
chop saw blade, the dust generated from cutting mild steel is probably '
mostly iron oxide. A total dust sample collected during the period when
the saw was is in showed a weight gain of 42 mg/M>. Less than 0.025 mg

3-2 .
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Frank W. Scheefer, Inc.
Section} -~ Welding

of quartz was detected in the sample.

As discussed previously, area sample results cannot be compared to the
PEL or TLV since they do not represent an employee’s exposure. This

_result does indicate that even though local exhaust ventilation is provided
for this operation, a significant amount of dust s being released into the
air outside the hood. The local ventilation system provided is of less than
optimum design: Leaks in the hood for the chop saw; the long runs of
ductwork required by the use of the same system for the table saw, band
saw, and chop saw; the T-shaped entries into the main branch; and fan
placement all increase air flow resistance. The system could be improved
to more effectively capture dust(see attachment), but reducing dust
exposure from mixing operations should be given higher priority. Some
dust control can be achieved at the chop saw simply by eliminating the use
of compressed air to clean of i the work table.

Recommendations

1. Local exhaust ventilation to remove welding fume and gases at the
their source is the preferred method of controlling employee exposure to
these contaminants. Since each furnace fabricated is unique in design and
welds required, it would be difficult (not impossible) to design an
effective system. We recommend that general ventilation be improved in
the Tow bay, or that welding be confined to the high bay which has much
better general ventilation.

2. Alocal exhaust ventilation system is feasible for a work table such as
that used by Mr. Nelson Smith. Such a system is recommended since he
does fabricate smaller stainless steel parts at his work table. Such
welding in the absense of local exhaust ventilation is likely to exceed
NIOSH recommended exposure limits for nickel and chromium,

Hoods that pull welding fume away from the welder's breathing zone are
preferred over canopy hoods which pull the fume through the welder's
breathing-zone. Diagrams from the ACGIH Industrial Ventilation Manual




Frenk W. Schesfer, Inc.
Section 3 -~ Welding

which give general specifications for such systems are attached. You may
wish to contact our engineering section (513) 898-3206 for additional
consultation on ventilation matters.

3. Another recommendation is to make sure that the welders are using the
welding shields that have been provided. Use of these shields will protect
the eyes of employees in adjacent areas and employees who are passing by
the welding operations from the ultraviolet light of the welding arc.

“4. implementation of a respirator program, including fit testing, medical
surveillance, and training is required when you provide respirators to
reduce employee exposure levels. 3M literature for a new welding fume
and ozone respirator is attached, not as our endorsement, but for your
information.

5. Noise is discussed in more detail in Section 5 of this report. Given the
job-shop nature of the operation, noise levels will fluctuate during the day
and from day to day depending on the jobs performed. In this case, noise
monitoring was conducted on a day when a demolition project was
occuring in the rear of the high bay. Therefore, noise exposures reported
for the welders in Table SA may be higher than average. However, as
shown in Table SE, welders are also exposed to high noise levels during
ramming and grinding activities which occur much more routinely than
demolition projects. Therefore, we feel it is important to include welders
in a hearing conservation program. If you are concerned that the results
are not representative, we can make arrangements to conduct additiona!
monitoring.

Attachments

Tables 3A, 38

[ ]
® ACG!H industrial Ventilation Manual, VS-401, Cut-off saw

® ACGIH [ndustrial Ventilation Manual, VS-416, VS-416.1, Welding bench
[ ]

3™ literature.for a new welding fume and ozone respirator
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-ank W. Schaefer, Inc.

ayton, Ohio- : TABLE  3-A .
2-3-87 !
NAMR/SITS FOSTTION/ SAMPLED  CONCENTRATION OGHA NIOGH AXIR
SNUPLED OPERATION CONTRMINANT (MINUTES) - [BTERMINED PEL REL, ny

Nelson Smith mm_a*sa MW@Ww_mmm Hickel 88 a.m, 0.026 1 an\zw o.owm.aa\zu
na.m 4 possible
carcinoqen
Mild Steel Later Chromium 88 a.m. | 0.071 1 mg/M> 0.025 mg/M>
Iron Oxide 301 0.88 10 mo/M> -
Manganese 301 0.070 5 mo/M> ceiligg -
Lonnie Stevens Welding mild steel; | [.on oxide 339 1.5 10 mq/M> .
6010 & 7024 . i
: Manganese 339 0.058 5 mg/M¥”, -
ceiling
i
. :
3
. * {
A TR - Time-Hel
7 - ghted Average ppm , ~ Parts per Million Parts of Alr
: M TV =~ Threshold Limit Value =m\:u ~ Milligram® per Cubjc Meter of Alr
8 PEL - Permissible Dxposure Limit , dBA - Decibelas A-Scale
d RIL m““uou..umm: Nwo.ﬁ.ow»a»n. tal trlal Hyglenis N.D. -~ None Detected .
i AGIB -~ ence of Governmen Industr enists (STEL) - Short-Term Exposure Li
w OSAA ~ Oocupational Safety and Health Administration - or N.A.S, = No Applicable mnamaaﬁn

NI0GE ~ National Institute for Occupational Safety and anu:&

O8HA Standard 29 CFR 4910,20 requires that air sampling ua other employee exposwre information be mad
eployees ~r -waﬂﬁn nmmmnggﬁﬁu upon request., We rec~—~end that employees in the areas sampled be %338 ﬂm.ﬁo

».,.,.,_,..‘ e et 5 ' *as . . -l .
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t . «nk W. Schaefer

ston, Ohio _ e )
2-3-87
NASY/EITE POSITION/ SAMPLED  CONCENTRATION OStA NIOGH AGIH
SnIPLED OPERATION CONIAMINANT (MINUTES) DETERM INED PEL REL nv
Bi11 McNabb Welder; Chop Saw Iron Oxide 406 1.2 10 so\zw - 5 mg/M
Oﬁm«.mnm:. Manganese 406 0.086 5 mq/M - 1 BQ\I
Luther Morris Helder Iron Oxide 412 1.3
Working in furnace} Manganese 41¢ , 0.11
. for short time in .
. p.m. (10 min.)
i
" m_
- : \
-w, .
y ..
i
]
1 ™A -~ Time-Weighted Average 3 = Parts per Million Parts of Alr
¥ NV = Threshold Limit Value my/M”  ~ Milligrars per Cubic Meter of Zn
' FEl, - Permissible Exposure Limit dBA - Decibels A-Scale
; R, = Recormended Exposure Limit

N.D. -~ None Deteted
(STEL) - Short~Term Exposure Limit
- 0or z.>.mo - g ihﬂgwﬂ mﬂga

ACGIH ~ Amsricen Conference of Governmental Industrial Hygienists
OB\ - Occupational Safety and Health Administration
NIO8R -~ Mational Institute for Occupational Safety and ma&c_

OSEA Standard 29 CFR 4910.20 requires that air sampling ai other employee exposire information be made 3&?30
ewployees -~ employee representatives upon request. We rec vend that enployees in the areas sanpled be pro ‘=] wi 3
. sampling ._.-c.. . ‘ ’
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OBHN -~ Occupational Safety and Health Administration
NIOG8 - National Institute for Occupational Safety and Health

ank W. Schaefer, Inc. TARLE i .
ayton, Ohio 3-8
2-9-87
8-hr TWA 8-hr THA
MME/SITE FPOSTTION/ SAMPLED  CONCENTRATION O5BA NiosH MG
SNPLED OPERATION CONIPMRINANT  (MINUTES) DETRIM INED PEL REL v
Luther Morris | Welder Fluorides, 421 £0.002 %\zu 2.5 Sm\zu 2.5 smm\zu 2.5 a@m\z 8
inorganic (20.002 pom . 5
* hydrogen fluoride)
Lonnie Stevens Welder Fluorides, 419 40,002 sa\zu
inorganic i (£0.002 ppm
hydrogen fluoride)
Area Sample Chop Saw Total dust 210 4.2 myM N.A.S. N.ALS. N.A.S.
0.025 mq See | ~-ecennnnnas - reoort,
quartz p. 3~
i
H
T\ - Time-Weighted Average pem . - Parts per Million Parts of Alr
TV « Threshold Limit Value .S\zu - Milligrams per Cubic Meter of Alr
PEL -~ Permissible Exposure Limit dBA - Decibels A-Scale
REL, - Recommended Exposure Limit R.D, - Nohe Detected !
ACGIR ~ Mmerican Conference of Governmental Industrial Hygienists (STEL) - Short~Term Exposure Limit

N.A.8. - No Applicable Standand
Z - Less Than .

A\
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BAKE-OUT

Background information

After the rabrication and lining of the furnace is completed, the entire
structure is heated over a period of several hours or days to around 150
degrees C. Smaller pieces, e.g. doors may be baked-out tn ovens custom
built of fire brick and other refractory materials for this purpose. Natural
gas Is used as the fuel. Bake-out IS necessary to drive out any residual
moisture which might otherwise crack the refractory matertal upon first
heat after being put into service. During our our Initial visits there were
severa) inquiries about what is released Into the atr during bake-out.
Some employees complained of eye and upper respiratory tract irritation
during bake-out, espectally during initial stages. Some employees were
3lso concerned about what was contained in the 1iquid run-off.

Although not always the case, 1t often works out that bake-out of a iarge
furnace will begin on Friday an be completed the following Monday. Thus,
employees are not exposed to outgassing during the weekend.

During our 2/3/87 survey, we learned that the large furnace under
construction would probably be baking out the following Monday. This
furnace had been 1ined primartly with 931 castable matertals. The
material safety data sheet for this product stated that phosphoric acid, an
irritant, could be released during bake-out.

Sampling and Analytical Methods

Phosphoric actd | ,_ ;

Area samples were collected around a large furnace guring bake-out on

2/9/87. Using G!lian pumps calibrated at 1 Ipm, air was bubbled through )
two midget impingers, each containing approximately 10 miiliiters of i
delonized water. The samples were analyzed by 1on chromatography. A §
simtlar method using 3 different reagent (sodium bisulfite) was used to

- |
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delonized water. The samples were analyzed by ion chromatography. - A
similar method using a different reagent (sodium bisulfite) was used to
sample formaidehyde during bake-out, but the sample was broken in .
transit.

Qther gases

A Drager pump and detector tubes were used to periodically measure other
potential air contaminants including carbon monoxide, carbon dioxtde,
nitrous gases, formaldehyde, sulfur dioxide, and hydrogen sulfide.

Discussion

The results are summarized in Tables 4A and 4B. Phosphoric acid
concentrations were below detectable limits in both area samples. The
1ab noted a significant amount of suifate was present in one of the
samples.

The results indicate that small amounts of several gases are being
released into the workroom, in this case, the high bay, during bake-out.
Gases detected were carbon monoxide (CO), carbon dioxide (C02), sulfur
dioxide (S02), formaldehyde (HCOH) and oxides of nitrogen (NO and NO2).
Concentrations were measured pr  rily at the vents of the furnace and
would be expected to be diluted by yeneral room ventilation before
reaching employee breathing zones. Carbon monoxide levels dropped from
20 - 25 ppm to about 5 ppm after side windows were opened mid-morning.

1t does not appear that the amounts released would result in employee
exposure in excess of recommended exposure 1imits with perhaps the
exception of the NIOSH recommended exposure 1imit for sulfur dioxide.
the-NIOSH recommended limit for sulfur dioxide is quite low, 0.5 ppm,
which is one-tenth of the PEL and TLV for sulfur dioxide. Both sulfuur
dioxide and formaldehyde are well known to cause eye and upper
respiratory tract irritation at levels below the PEL and TLV in some
indivicuals
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We feel that additional monitoring Is needed to evaluate employee’
exposure during furnace bake-out. There are many factors, inciuding A
temperature, and the type and amount of material used in the furnace, k>
which will determine what contaminants will be released, when they will
be released, and in what concentrations. It will be difficult to evaluate
each contaminant. We would like to repeat the monitortng which we
conducted on 2/9/87 during another bake-out cycle, preferably during cold
o weather.

i)
ey ‘e
(-2

We would also 1ike to suggest that you establish a 1og to help us identify
those materials which are related to complaints. The log, on which
employees can enter complaints of eye and/or respiratory frritation or
other symptoms should {nClude should inClude at least the following
Information:

3 date

2 symptoms

time symtoms first noticed

P time bake-out began

an identifying feature of the furnace being b2ked out so that the materials
which were used in the furnace can be identified later

ventialtion conditions, e.g. hot, humid, fans on/off, docrs open/closed

We do not have enough information at this time to make specific
recommendations concerning bake-out. it 3ppears that most of the gases
will be driven off during the early stages of bake-out. Therefore, we
recommend you continue your attempts to schedule bake-out to begin at
i the end of the shift on Fridays. All fans should be operating during the
bake-out cycle. You may want to consider exhausting the furnace vents
via flexible ductwork though a Side window.

The pH of a sample of liquid run-off from the furnace during bake-out was
determined by pH electrode. The sample was essentially neutral, pH 7.2.

S, Ve 3"‘{.

Attachments: Tables 4A, 48

;- WA T VN B D Y
BRI <L e T AR P S T Bk e

G T L e G C g e e el
M O A X e v e R R NE L i u‘.-.%'_".‘u:s‘.‘;-:?‘-'gﬁ

Sfe %
R Rt ¢
tedeed




-y it dor i it

Frank W. Schaefer, Inc,
Dayt: Ohio

3-9-87

NARE/BITE

SNPLED OPERATION

CONTNAIIANT  (MINUTES)

SAMPLED  OONCENTRATION
DETERM INFD

35
J:
¢f

Large furnace
bake-out

Area Sample

PH of Liquid run-off
from large furnace
during bake-out was
7.2

PH of water = 7
PH of acids 47
PH of bases 27

Phosphoric
acid

80

1 mg/M> -

=~ Tim-¥eighted Average

= Threshold Limit Value

= Permissible Exposure Limit
= Racormended Exposure Limit

5553

Hﬁ.,lnz.um. Qﬁw -/ml ﬁzg 2 3w

I I W}

Lo Ld UL

MCIR -~ American Conference of Gowernmental Industrial Hygieniats
O8HA - Oocoupational Safety and Health Administration
NOEE - Mational Institute for Occupational Safety and ma&g

OBHA Standard 29 CFR 4910,20 requires that air sanpling and other employee exposire information be made ns.B
euployees ~r erployee na...xggﬁﬁn upon 24.8..... We recoend that employees in the areas sampled be RSE&
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PR -~ Parts per Million Parts of Alir
=ﬁ\:u - Milligrams per Cubic Meter of Al
dBA - Decibels A-Scale

N.D. - None Detected '

(STEL) - Short~Term Exposure Limit
N.A.S. = No Applicable Standard
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Table 4B Detector Tube Measurements during Furnace Bake-out

Jime Contaminant Concentration Locgtion of Messurement 3

8:08 am. 0 20~ 25 ppm ot vent of furnece during
) bake-out

8:18am. HCOH 0.5 ppm - - - E-
i g20am. H2S N.D. - y '_
* : 8:22am. NCx ~ Sppm - - - r
8:30am. . o0 20 ppm - - - ?

- 8:32am. 02 1000 ppm - - -
8:43am. HCOH 0.5 ppm T " =

4 10:20am. co 5 ppm weld srea adjacent to ,
? bake-out
10:22 am. NO, <1 ppm - -

e 10:25 am. HCOH ND. ) - -

o 11:15am. HpS N.C. erea of furnece demolition

’ bry open back door P
i 0 5 ppm . - y |

- S0, 0.2 ppm - - -

s 12:30 p.m. 0, 0.5 ppm ot vent of furnace during j
4 bake-out :
) 1:30pm. 005 1000 ppm - - - :
M ppm = parts per million

N.D. = none detectad

CLhdh YRR
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i
!
|
- gontominent  formule PEL NIgSH ny ;
- 8-hr TWA 10-hr TWA in ppm i
- in ppm inppm .
3 carbon monoxide €0 50,8-hrTWA  35,8-hc TWA 50, 8-hr TWA
3 cerbon dioxide 00, $000, 8-hr TWA  10,000,8-hr TWA 5000, 8-hr TWA )
£ formaidehyde HCOH 3,8-hr TWA lowest 1,8-hr TWA
e S, ceiling feesible 2,STEL
¢, 10, pesk limit, suspect
g possible carcinogen ]
,:.-73- carcinogen ..
4 ; E
hydrogen sulfide  HoS 20, ceiling 10, ceiling 10, 8-hr TWA 3
50, pesk 20, STEL
3 nitrogen dioxide N02 S, ceiling 1, csiling 3,8-hr TWA
x 5, STEL
nitric oxide NO 25,8-hr TWA 25, 10-hr TWA 25, 8--hr TWA
sulfur dioxide 502 5, 8-hr TWA 0.5, 10-hr TWA S, 8-hr TWA
3
_ ppm = ports per million
TWA = time-weighted everage
STEL = short term exposure limit
4-6
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NOISE
Background information

During our surveys we found employees wer2 exposed to unacceptably high
noise levels. Much of the noise was from the use of air hammers, grinders,
and chippers. Noise exposures were higher than usual due to the
non-routine demolition task being performed during our survey. However,
since grinders, chippers, and other power tools, including atr hammers to
‘ram mud- are used routinely during fabrication, we expect that high notse
levels are guite common in the shop.

Excessive noise can produce partial and/or permanent hearing loss, a
health hazard common to many industries. Excessive noise also affects
non-audttory bodily functions. Studies have shown that workers exposed
to excessive noise may develop fatigue and headache. Speech interference,
psychosomatic illness, nervousness, anc disruption of rest, relaxation, and
sleep may also result from excessive exposure to noise. Noise induced
hearing loss and stress can be prevented through a combinatton of
engineering controls and an effective hearing conservation program.

Sampling and Analytical Methods

Employee exposure to noise was evaluated using Quest M-7B dosimeters
which were calibrated before and after use. The dosimeters continuously
integrate sound pressure measurements during the period that they are
worn by the employee. The results shown in Table SA represent the
employee’s average exposure to noise for the time sampled, plus or minus
two decibels. '

Sound pressure measurements were also taken with a Type 2232 B &K
sound level meter. The measurements were taken near employees’ ears
who were conducting the varfous activies listed. The results are shown in
Table SB.

e
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Discussion

Dosimeter results showed employee exposure to noise ranged from 81 to
101 dBA (decibels, A-weighted scale). With one exception, all exposures
rneasured were 89 dBA or higher. At these levels OSHA requires a hearing.
conservation pregram. The basic elements of the program are monitoring,
audiograms, hearing protection, training, and recordkeeping:

1. initial monitoring of employee exposure to noise must be conducted and
monitoring must réepeated when changes occur that would affect the
exposure levels. The measurements taken during our survey are your
tnitial monitoring results.

2. Annual audiograms must be given to all employees exposed to noise
above 85 dBA. The audicgrams are compared to the first audiogram
(baseline) to identify hearing problems and standard threshold shifts. (A
standard threshold shift is defined as an average shift in either ear of 10
decibels or more at 2,000, 3000, and 4,000 hertz.) Any employee who
experiences a standard threshold shift s required to wear hearing
protection.

3. Aselection of various kinds of hearing protection must be provided to
employees who work in areas where notse is above 85 dBA The use of
hearing protection in areas where.noise is above 90 dBA must be enforced.
In your case, hearing protection should be required whenever employees
are using,or working in the same area as an employee who is using,an air
hammer, chipping or grinding tool, power saw, or simtiar equipment.

4 Annual employee training in the hazard of noise, the use of hearing
protection, and the purpose and procedures of audiograms is required. The
Division of Safety and Hygiene has noise training resources available.
Sometimes, companies provide this training at the same time audiograms
are given. A list of compantes providing audiometric testing services in
this area is attached
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S. Recordkeeping requirements include keeping the noise monitoring data
for two years and the audiograms for the length of the employee’s’
e - . employment. Specific information required to be included with the
audiograms include the name and Job classification of the employee, the
date, the examiner's name, the date of the audiometric testing equipment
was calibrated, the background sound pressure levels in the testing
- factlity, and the employee’s most recent nolse exposure measurements.

The OSHA regulation requires feasible engineering and/or administrative

o control of noise when employee exposure exceeds 30 dBA. Enforcement of 3
e the regulation has depended, in part, upon how the term “feasible” is ]
;o interpreted. 1n any,case, it is better practice to try to reduce the nolse 3

. levels as much as is feasible rather than to have to depend solely upon
o hearing protection. If you are Interested in determining what notse
reduction methods may be applicable In your/facility, you can call our
. office for engineering assistance.

The attached pamphlet describing the hearing conservation program
requirement and the OSHA nolse regulation provide more detailed
information.

Attachments:

® Tables S5A, 5B

® List of companies Dayton area who perform audiometric tests
e OSHA pamphlet #3074, “Hearing Conservation™

e 29 CFR 1910.95 and Appendices
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£ LEVEL, SURVEYS ‘ S-h »
02-09-87
LANY LOCATION ____Frank W. Schaefer DATE OF SURVEY .
AVVOR Mapilyn Priddy, CIH " , hog, _Ouest ModeT W-7%
n. © *
EQUIVALENT |COMMENTS
MONTTOR CALIERATION 115 dB |RRADING |CONTINUOUS |EMPLOYEE
Jg WORK NAME P READING | TIME| TIME|ELAPSID|EXCEEDED|AT END |SOUND LEVEL|PERPORMING
NUMBER AREA EMPLOYEE |START-FINISH| ON | OFF| TIMB | YES/ND |OF DAY (dBA)  |NORMAL DUTIES
(%)
[ 58
5| 5409 [Tear-out  [Brian 12:09 3:22 Operating
= Gabbard 1.83/1.83 }—}—1 354 Y 352.1 101 Jackhammer
& . 8:5(11:24
2| 5376 [Tear-out  [Dave Allen |1.87/1.73 [12:04 3:24 ,., | 500 04l 103 Operating
o 7:5d11:24 Jackhammer
=9
T2
| 1063 |Bolting Don Mercer |1.79/1.76 |12:04 3:3d4 4,4 | 111.3 93 Adjacent to
B Tiles On P Tear-out
_ 8:4411:24
M\ 4788 |Welder BIT1 McNabb(1.85/1.86 12:04 3:17 440 | 2.4 89
- 8:2%11:.24
-4 . W
© 3689 |Welder _Mﬂwwmz -1.87/1.82 _m.om...w.w.wu 412 N 77.1 89
LV
it 7:4311:923
+ e
o | 4790 [Tool Room |Ken Davis |[1.78/1.77 }12:04 3:17%
* TB:AT1:73 354 N 20.96 81
f
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«Q
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OSHA Standard 29 CFR 1910,95 requires that noise sampling data be made
esployees ‘- the areas sampled be provided with a copy of noi~~ sampling data.

available to employees. We recommend
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Table 5B Sound Level Meter Measurements

Qoeration K @BA

2/3/87

grinding edge of stee} elbow 103
ramming "mud in furnace” >95
welding table In high bay during above activity 94-95
2/9/87

two air hammers operating during furnace demolition 105-106
opposite end of shop from back door during above activity 96-97
welding table in high bay during above activity 93
fabricating area in low bay during above activity . 93

rabricating area in low bay when air hammer use stopped 75

wo0od shop area 80-85
portable mixer 80-81
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Additional comments
Air sampling

Results of a 258-minute sample collected using a 3™ organic vapor
monitor on 2/9/87 showed 3.5 ppm, as hexane. The cleaning selvent being
used to clean paint ftiter cones contained 322 hexane, 1% toluene, and
0.7% glycol ether. The 8-hour time-welighted average TLV for n-hexane s
S0 ppm.

While reviewing material safety data sheets we noted that diglycidal
ether of Bisphenol A was present in a3 Rexnord resin product and

MDI, methylene bis (4-=cyclo hexyl tsocyante), was present in a

Rexnord rubber repair base product. We will be happy to evaluate employee
exposure to these chemicals if you will notify us of their use.

Safety concerns

The following observations made during our industrial hygtene survey
relate to safety matters. Our survey was not meant to be a thorough
safety inspection of your facility, but we would like to make you aware of
th rollowing concerns. We recommend that you continue to work with
Division Industrial Consultants in implementing an effective safety
program.

1. We learned that painting is conducted in the open area of the high bay
during second shift. This would-qualify as a “spraying area” as defined in
OSHA regulation 28 CFR 1910.107. Please note the requirements for
Isolation of electrical equipment and other sources of ignition as
discussed In this standard.

2. We discussed the MSDS for RTR rubber repair activator which contains
5% aryl mercurial S8 MDA, 55% 1,4-butanediol, 35% polyol. This mercury
containing material is very toxic and can be readily absorbed through the
skin. You mentioned that although the data sheet was included with your
other data sheets, the material had not yet been ordered. There were also

s o——
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several small containers of other cementing material marked “Poison”
stored along the back wall. we recommend that less toxic matertals be
substituted for these products whenever possible.

3. In general we observed poor housekeeping and many tripping hazaras
auring our survey, especially in the fabricating area. We also noted that
sparks from the chop saw could ignite sawdust accumulation on floor
behind the saw.

4. Harg hats should be fequired in the shop where materials are moved
overhead by crane. We have aiready discussed the need for eye protection.

S. Eyewash stations are needed not only for refractory ceramic fiber
materials, but also for other materials which can cause eye trritation such
as Precrete, Devon Hardener, which are severe skin and eye irritants.
Eyewash bottles do not meet the OSHA requirements for eye flushing
stations. These must provide at least 15 minutes of continuous fiow.

6. We observed that lacquer thinner stored in non-safety cans was used to
Clean paint of f filter cones. when such flammable 11quid IS 1S used n the
shop, even in small quanities, it should be contained in an approved safety
can.

7. Natural gas lines providing fuel for bake-out should be barricaded to
prevent truck or other equipment from running into them.

8. Employees are exposed to vibratory hand tools Yor several hours per day
while ramming mud and/or wrecking furnace linings. Some control
measures are outlined in the attachment entitled “Suggested work
Practices for Workers Using Vibratory Hand Toois.” This summary was
written by Dr. Wasserman, a world authority on the effects ¢f mechanical
vibration on humans and 2 member of the ANS! committee on human
vibration. Also included is a copy of NIOSH Current Intelligence Bulletin
*38, “Vibration Syndrome.” You may wish to contact our Ergonomics
Sectlon for more information on this topic.
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Attachments:

@ (OSHA regulation 29 CFR 1910.107
e “Suggested Work Practices for Workers Uslng Vibratory Hand Tools.”
® NIOSH Current Intelligence Bulletin #38, “Vibration Syndrome.” -
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RECORDS
CERTIFICATION

I, the undersigned, an eémployece of the Bureau of Workers' Compersation,

do hereby certify that the microfilm images on this reel of microfilm
or microfiche are complete and accurate reproductions of the original

‘ records of the SAFETY » HYC . 'gng as accumulated during the

. regular course of business, and that it is the established procedure

[o]
[N

this department to microfilm its records for permanent file and t»

7z dispose of the original records after microfilm reproductions have

been nrade.
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UPERVISOR, Microfilming Unj
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