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reaches inside the dusty chamber to determine if he has effectively
scraped off the built-up material from the previous batch; (3) Again,

this operator, as well as the other operators on this platform, had an
excessive amount of dust inside their respirators and their exhaust

valves needed replacement; (4) Another source of continual dust was seen
coming from the hammermill, the heat screen area, and from the conveyor
belts, i.e., when the conveyor belts make their return the remaining
material falls to the floor; (5) Other major sources of dust are at

those points where the granules are being collected, i.e., after discharge
from the Jensen dryer and at those points along the granule process

where over spill occurs. At present, these collection devices do not

have covers, lack appropriate chutes for transferring over spill materials
into collection devices, and the collection containers were often seen

to be overflowing; and (6) The problems mentioned earlier with the sly
dust collection system, i.e., exhausting into the work environment, were
also present with the dust collection system used here.

b. Ball Mill and Spray Dry Departments

There were a number of different operations evaluated in the Ball Mill

and Spray Dry department, among these were the: "Munson" blender process;
"Eirich" weighing and mixing operations; "Lancaster" weighing and mixing
processes; and the "Ball Mil1" processes (both wet and dry).

(1) Munson Blender: This process is a small operation which
is used primarily for preparing materials for use in the extrusion
process. The operation is performed by one person and it is his respon-
sibility to charge the blender and maintain the equipment. The materials
are first prepared in 1000 pound bins in the mixing departments batch
scale operation. Once the ingredients are weighed the batch is transferred
to the Munson blender, via fork T1ift, and loaded onto a skip bucket.
The bucket elevates the material to the top of the blender and automatically
dumps the Toad into the interior of the blender. Upon completion of the
blending phase the batch is then fed back into a receiving bin which is
directly adjacent to the blender. The bin is positioned inside a three
sided loading compartment which has a feed chute attached to the roof.
A ventilation hood, approximately 6 x 36 inches, is located two-thirds
of the way up the back wall of the loading compartment and a flow rate
of 125-175 fpm was measured for this exhaust system. It was noted
during the review of this operation, that once the bin is inside the
compartment, the exhaust hood is positioned approximately six inches
below the top of the bin. This arrangement literally blocks the hood
and reduces the face velocity (i.e., that area between the top of the
bin and the opening of the loading compartment) to between 10-15 fpm.

The problems associated with this operation are as follows: (1) No
ventilation is provided at the top of the elevator (skip bucket) and

thus, while the bucket is dumping into the blender a large quantity of

dust billows into the work area; (2) The present location of the ventilation
hood in the loading compartment is inadequate for collecting the dust
generated from this fi11ing operation; and (3) The operator was provided

a respirator, however, he did not always wear the respirator during the

time he spent at this job.
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(2) Eirich Weighing and Mixing Processes: The batch weighing
and mixing operation for the Eirich process is performed by one operator.
In the weighing process the operator takes 50 and 100 pound bags of
various ingredients, tears the bags open, and dumps the materials into a
600 pound bin. The bin is positioned inside an elevator (skip hoist)
during the weighing operation, and again, once the bags are emptied the
operator shakes them to remove any excess. In order to assure that the
exact proportions of each of the ingredients are in the batch, the
operator transfers small portions of each from open bags and dumps these
into the bin. After the batch is weighed it is then transferred up to
the top of the mixer and automatically dumped into the mixers interior.
Once the mixing phase is complete the contents are dumped into a 55
gallon drum and sent to the extrusion department. A final step in the
mixing process requires the operator to clean the interior of the mixer
before loading the next batch.

The only exhaust ventilation provided at this site was one six inch
diameter exhaust duct which was positioned on the right side of the
elevator shaft. The exhaust duct was located just above the loading bin
and during the survey period this system was not operating.

The health and safety problems associated with the Eirich processes are

as follows: (1) Shaking out the emptied bags increases the dust exposure
to the operator; (2) Due to the amount of dust created during the weighing
process, as well as the lack of proper exhaust ventilation, a means to
reduce this exposure should be developed; (3) Again, once the elevator
dumps the load into the mixers interior, dust billows into the atmosphere,
and therefore, a means to reduce this dust problem should be designed
here; (4) When the operator cleans the mixer he is exposed to an excessive
amount of dust, especially when he inspects the interior; (5) The operator's
respirator had faulty exhaust valves which increased the exposure to

this person; and (6) An excessive amount of dust was present on the
operators hands and clothing.

(3) Lancaster Weighing and Mixing Processes: This operation
is performed by one person who is responsible for weighing the specific
ingredients for a batch and loading this into the interior of the mixer.
However, unlike the other mixing operations, the Lancaster mixer does
not have an elevator to hoist the bags of material up and into the
mixers interior. Presently., the bags are elevated on pallets up to the
top of the platform by a fork 1ift. The operator then measures the
proper quantities required for the batch and dumps the ingredients into
the interior of the mixer by hand.

The health problems associated with this operation are as follows: (1)
When the operator tears the bags and empties these into the mixer a
significant quantity of dust is produced from this process; (2) No

exhaust ventilation was provided at the point where the operator dumps

the material into the mixer; (3) The respirator worn by the operator was
loose fitting and the inhalation and exhaust valves needed to be replaced;
and (4) A large quantity of dust was noted to be on the operators hands
and clothing.
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(4) Wet and Dry Ball Mills: There is one Wet Ball Mill and
two Dry Ball Mills in this area. The work carried out here is performed
primarily by one operator and it is his job to maintain the overall
workings of these processes. The only ventilation used here was on the
larger of the two dry ball mill machines which was fitted with an internal
exhaust ventilation duct.

The problems associated with these operations were minimal, however, it
was noted that the exhaust ventilation duct leading into the mill was
damaged which can reduce the overall efficiency of this system. Also,
the waste container which collects the dust from the bag house on this
platform did not have a cover over the container and this contributes to
the dust in and around this area.

2. Cutting and Sagger Filling Department

This department operates two shifts per day and each of the employees

who work here is responsible for performing any one of a number of

duties during the work shift. Basically, once the material has been
extruded into Tong tubes, the next step of the operation is to cut this
material into given lengths and prepare them for further machining

and/or kiln firing. The cutting phase of the material (stock) is performed
by either one of two "Barrel Cutting" machines (01d or New) or by one of
the two "Belt Cutting" machines (01d or New). The old cutters are three
horsepower (hp) driven machines which are used to cut small diameter

stock and the new cutters are five hp which are used to cut the Targer
diameter stock. The sagger filling phase of this operation is primarily
concerned with preparing the cut tubes for kiln firing or further machining.
The following is a basic description of these processes and the problems
that were noted during the investigation.

a. Belt Cutting

The belt cutting operation (either old or new) consists of one person
loading and aligning the stock onto a receiving table which then feeds
the stock into an automatic barrel cutter apparatus. Once the stock has
been cut into smaller tubes they fall onto a conveyor belt where they
are then placed in trays by any one of a number of operators who work
along the conveyor. The trays., approximately 10x12x2 inches, have a
mesh screen bottom which allows for easy cleaning of the tubes once the
appropriate number has been packed into the tray. A cleaning (blow-off)
process is performed at the end of the conveyor belt on either side of a
specially designed down draft exhaust hood (approximately 12x24 inches).
This allows the trays to sit directly on top of the hood while they are
being cleaned off via the high pressure air hose. The final phase of
this process is the removal of these tubes from the cleaning trays and
placing these in "Saggers" to be transferred to the machining department
for further precision machining.
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c. Sagger Filling

Once the tubes from the barrel cutting process have been cleaned they
are placed back into the cardboard tote box. From here they are taken
to the sagger filling area where their packed into saggers by one of the
two operators working in this area.

There are no direct occupational health problems associated with this
phase of the process. However, if either employee working in this
section is required to use the blow-off booth they should be made aware
of the most effective means of operating the ventilation system, as well
as using the proper protective equipment, e.g., respirators, goggles,
etc.

3. _Machining Department

The Machining department operates two shifts per day and the employees
working in this department change their work shift weekly, i.e., one
week they work the day shift and the next week the evening shift. The
materials machined here normally come from either the sagger/filling or
press department. After the materials are received they are distributed
to any one of the forty different work stations for further processing.
There are two main processing 1lines and each accommodates 6-8 machines
on each side of a Tine. The following are examples of some of the
different types of machines used in this department: "Rouse Miller -
cutting machines; "Dunmore" - abrasive grinding wheel; Form grinder;
Swing saw; Vertical grover; Horizontal drill press; Topper; Lathe;
"Royal Master" - threading machine; and a Clipping machine. Once the
parts have been machined they are then vibrated (dry or wet), tumbled to
a specified radius. Upon completion of this phase of the process they
are sent to be media fired or back to the sagger/filling department for
further processing.

A1l of the machines in this department except for the tumblers, are
equipped with either a hood type or elephant trunk-type exhuast. Air
flow measurements were obtained from both systems and for those machines
along the north side of the wall the values ranged from 450-500 fpm.
These levels were more than sufficient for the work being performed
along this 1ine, however, the flow rates obtained for similar machines
located on the line in the center of the department, e.g., Dunmore and
Rouse Miller, ranged between 50-75 fpm, which is insufficient. These
reduced flow rates may be due to any one of the following: improper hood
enclosure design; the distance between the source of particie generation
and the exhaust hood; blockage at either the branch and/or main ducts;
improper use of dampers; or the entire exhaust system for this work 1ine
was improperly designed, e.g., fan size, duct size, type of hood, etc.
Also, it was noted that the Rousch Miller machines were equipped with an
air jet dispersion system which is designed to remove excess dust from

the ceramic parts after they have been machined. This arrangement as it is
presently designed can produce a number of problems and these are discussed

in the following paragraph.
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The present health criteria has been tabulated below.

Evaluation Criteria 8-hour Time

Substance Weighted Average (TLV-TWA) Ceiling Value
mg/M3)*
Silica
Free Silica (respirable)! .05
Quartz (Total Dust)?2 30 mg/M3

% quartz + 2

Respirable Nuisance
Particulates 5

Asbestos (Includes
Talc-fibrous)3 0.1 fibers/cc** 0.5 fibers/cc

*mg/M3 = appropriate milligrams of substance per cubic meter of air.
**fibers/cc = fibers per cubic centimeter of afr.

1. NIOSH Criteria Document (1974). The OSHA Standard for respirable silica
is calculated by dividing 10 mg/M3 by the % quartz +2.

2. ACGIH gLV Document (1978). The OSHA Standard for respirable dust is
5 mg/M2.

3. NIOSH recommends the following criteria for occupational exposure to
airborne asbestos fibers. This also includes fibrous Talc. No emplioyee
may be exposed to an 8-hour time-weighted average airborne concentration
of asbestos fibers in excess of 100,000 fibers greater than 5
micrometers {um) in length per cubic meter (or 0.1 fiber >5 um/cc)
of air, as determined on the basis of a 40-hour work week. No
employee may be exposed to airborne concentrations of asbestos fibers
in excess of 500,000 fibers greater than 5 micrometers in length per
cubic meter (or 0.5 fibers >5 um/cc) of air, as determined over a
period up to 15 minutes. Also, it is current OSHA policy to reguire
medical examinations when employee exposures exceed 0.1 fibers >5
um/cc. The NIOSH recommended standard is intended to; first, "protect
against the non-carcinogenic effects of asbestos; and secondly,
materially reduce the risk of asbestos-induced cancer (only a ban
can assure protection against carcinogenic effects of asbestos)".

2. Medical Criteria

The medical criteria used to determine a toxic response to the substance
under investigation consist of symptoms and signs which each agent
produces when a toxic exposure occurs. A review of the known toxicological
effects of the substances follows.
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dust levels (either immediate area or background) were being generated.

In two cases the Lancaster Mixer and Batch Scale operator, the levels

were at least three times higher than the acceptable criteria for silica.

It was noted earlier in the process description that both of these
processes require the operator to load bags of material into receiving

bins and in both cases exhaust ventilation was either lacking or inadequate.
Again, each exposure was to an operator who wore a respirator that was

not functioning properly.

b. Respirable Dust

During the September 1977 survey an additional 16 personal breathing
zone samp1es were collected for respirable dust. Five of these samples
were taken in the Mixing/Ball Mill and Spray Dry area, eight in the
Cutting and Sagger Filling area, and three from the Machining area The
values obtained for respirable dust ranged from 0.05 - 6.06 mg/M3

(Refer to Tables 1-3). Four of these samples exceeded the current NIOSH
recommended standard of 5.0 mg/M

During the March 1978 survey 46 personal samples were collected for
total respirable dust. Again seven of these samples were taken in the
Mixing/Ball Mill and Spray Dry area and two of these values exceeded the
criteria set for total respirable dust (Refer to Table 1). Sixteen of
the 46 personal samples were taken in the Cutting and Sagger Filling
area for respirable dust and none of these exceeded the criteria (Refer
to Table 2). The remaining 23 respirable dust samples taken during the
March survey were collected in the Machining department and only one of
these samples exceeded the criteria set for this survey (Refer to Tabel
3). It should be noted that this sample, 1ike the respirable silica
sample mentioned earlier which exceeded the criteria, were both taken at
the same operation, i.e., the Rouse Miller process. In all the cases
where the levels exceeded the criteria for respirable dust exposures, as
well as a few which were close to the standard, the operation was one in
which large quantities of dust are being generated. This was also true
in operations where improper exhaust ventilation systems and/or improperly
designed exhaust systems existed.

c. Asbestos

Asbestos samples were taken only during the September 1977 survey. The
reason for this is due to the removal of all asbestos containing materials
by Du Co Ceramics shortly after this NIOSH investigation. During the
September survey, five processes were evaluated and in all but one
operation, the Sagger Filling process, the asbestos levels exceeded the
NIOSH criteria of 0.1 fibers/cc, where fibers greater than 5 micrometers
(um) in Tength/M3 of air were measured (Refer to Table 4). Again, in
those areas where exposure levels exceeded the criteria for silica and
respirable dust turned out to be the same areas where asbestos levels

were exceeding the evaluation criteria.
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2. Medical Evaluation

A total number of 150 persons were examined: 120 active workers and 30
individuals with past employment (retirees or persons who had discontinued
their employment after at least 5 years at Du Co Ceramics).

The age and sex distribution of the examined group (Table 5) indicated a
preponderance of women (74.7% of those examined) and of persons in the
age group over 50 years (52.7%).

The distribution of those examined according to years since onset of
exposure to fibrogenic dust in the plant showed that in 74.7% of the
cases, duration since onset of exposure exceeded ten years (Table 6).

The various job designations of the workers examined and their distribution
according to the current job are given in Table 7.

In agreement with the industrial hygiene evaluation, the various job
designations were classified in four categories - exposure classification
1 to 4, 1 being the highest and 4 the lowest exposure code (Table 8).

Since many employees had held jobs in many different plant areas during
their period of employment, each examinee received an objective rating
derived from the exposure code of each area and the duration of time

spent on that job. This job-exposure index was constructed by a) totalling
the products of exposure classification and duration for each job assignment
listed by the subject and b) deriving the individual job-exposure index
(JEI) by dividing the sum from (a) by the total number of years worked

at the Du Co facility.

The distribution of all examinees according to this job-exposure index

and years since onset of exposure showed that almost half of them had a

?EI (of 1, 1-2, 2 and 2-3) indicating relatively higher dust exposure
Table 9). ;

The analysis of the smoking habits in the examined group indicated that
more than half (57%) of the women and almost half (46%) of the men had
never smoked. The proportion of present smokers was very similar (34%

in women and 30% in men), but there were many more ex-smokers (individuals
who had discontinued smoking for more than 2 years) among the male
employees (Table 10).

Chest x-ray changes, parenchymal and/or pleural, were found in a very
small proportion of those examined: 1in three cases small rounded and
irregular opacities, in four cases small irregular opacities only;
pleural thickening was present in two other cases, in one in association
with small irregular opacities. The radiologic changes, in all cases
without exception, were slight (small opacities profusion 1/0 or at most

11
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Table 11 gives the characteristics of the cases with radiologic changes;
the overall prevalence for the entire group examined is 6%. Although

the working force was predominantly female, most examinees with radiologic
abnormalities were male. In 6 out of the 9 cases, the job exposure

rating indicated work in areas with relatively high exposure; duration

of exposure was very long in most cases (up to 40 years), in only one

case was it less than 10 years. None of these examinees was a current
smoker; four had never smoked and five were ex-smokers.

Table 12 gives the prevalence of radiologic abnormalities as related to
years since onset of exposure. This was higher in examinees with more
than 10 years (7%) than in those with less than 10 years since onset of
exposure (3%). The difference did not reach the level of statistical
significance.

Chronic bronchitis (according to the MRC criteria) was diagnosed in 9
female workers and in none of the male workers. Even when taking into
account the fact that there were a few cases in which the answers were
thought to be inconclusive, this represents a low prevalence of chronic
bronchitis in an industrial population (Table 13).

When analyzing the presence of chronic bronchitis in relationship with
smoking habits in women (Table 14), it becomes obvious that, contrary to
what would be expected, the prevalence of chronic bronchitis was higher
in female employees who had never smoked or were ex-smokers than it was
in current smokers. This rather unexpected finding probably indicates
that dust exposure may result in a proportion (about 10%) of employees
with chronic bronchitis.

Analysis of pulmonary function tests results indicated normal values in
63% of examinees (Table 15). Restrictive pulmonary dysfunction (pure)
was found in less than 5% of cases.

Obstructive pulmonary dysfunction, as indicated by a Tower than normal
forced expiratory volume per second, was found as an isolated abnormality
in 2 cases. Another, more sensitive indicator of obstructive ventilatory
dysfunction, a lower than normal FEFp5_75 was more often detected, and
was the single most frequent abnorma?1ty (18.4% of cases).

Ventilatory dysfunction of a mixed pattern (restrictive and obstructive)
was present in 10.2% of cases.

When analyzing the pulmonary function tests results in relation to
smoking habits, it is found that the examinees who never smoked and the
ex-smokers have a higher percentage of normals than the current smokers
(Table 16). Restrictive dysfunction (pure) is not influenced by smoking,
while the indicators of obstructive ventilatory dysfunction are more
prevalent in current smokers.

Years since onset of exposure did not correlate with any of the indicators
of ventilatory dysfunction (Table 17).
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Analysis of pulmonary function abnormalities as related to job-exposure
index (Table 18) showed a higher proportion of normal values in examinees
with the Towest exposure index (4). The only abnormality present in a
significant proportion of these workers was the lower than normal FEFpg_75.
This may indicate that dust exposure, even when slight or moderate in
degree, may affect flow rates.

V. SUMMARY AND CONCLUSIONS

A medical and environmental evaluation was conducted among ceramic
workers. The purpose of this study was to assess the concentrations of
air contaminants in the work environment, as well as to detect the
potential for chronic health problems resulting from exposure to silica
and asbestos which are being generated during the various phases of the
ceramic production process.

Breathing zone samples were taken for asbestos, respirable silica and

dust. In a number of those jobs considered to be at risk, i.e., occupations
where exposures were coded 1-3 as referenced in Table 18, exposure

levels did exceed the recent hygienic standards.

Medical questionnaires which included occupational histories, past

medical histories, and smoking histories, were administered; physical
examinations, including chest x-rays and pulmonary function tests were
performed. A total of 150 individuals were interviewed and examined

(this was more than the actual number of those who had initially sent in

a confirmation indicating that they would participate) which was considered
excellent. The overall prevalence of radiologic abnormalities detected

on chest x-ray films was low; it was nevertheless higher in employees

with Tonger duration since onset of exposure.

This may indicate that exposure in the past could have been more hazardous,
and that appropriate medical surveillance has to be implemented for
early diagnosis of radiologic abnormalities.

The prevalence of chronic bronchitis was low; this condition was detected
in women only and seemed to indicate a higher susceptibility of women to
the effects of dust on the bronchial tree. The Tlack of any correlation
with smoking tends to reinforce this interpretation.

The Tow prevalence of restrictive pulmonary dysfunction is consistent

with the Tow prevalence of parenchymal pulmonary radiologic changes.

The higher prevalence of obstructive ventilatory dysfunction, and especially
of the lower than normal FEFp5.75, suggests that this parameter is more
susceptible to dust effects. The lack of correlation with duration of
exposure may indicate that this effect has no long latency period which

is a common finding in dust exposures. The higher prevalence of obstructive
ventilatory dysfunction in smokers was to be expected; the presence of

such abnormalities in non-smokers confirms that this is also an effect

of dust exposure.
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Based on the results of this survey, it appears that a potential health
hazard existed and still exists for those workers considered at high
risk, e.g., granule mixer operators, batch scale operators, lancaster
mixer operators, rouse miller operators, and workers performing blow-
of f operations. This conclusion is based on the following evidence:
elevated air concentration of respirable silica, respirable dust and
asbestos (which had been used in the ceramics process prior to October
1977); the higher incidence of radiologic abnormalities in employees
with Tonger duration since onset of exposure; and the incidence of
obstructive ventilatory dysfunction in non-smokers which suggests that
this is an effect of dust exposure.

VI. RECCMMENDATIONS

In view of the findings of NIOSH's environmental and medical study, as
well as -personal communications with individuals at Du Co Ceramics, the
following recommendations are made to ameliorate potential health hazards
and to provide a better work environment for the employees covered by
this determination. These recommendations are also based on NIOSH's
review of those ventilation proposals submitted by Hemeon Associates -
Air Pollution Research Engineers, Pittsburgh, Pennsylvania.

A. Medical

Periodic medical examinations, on an annual basis, including annual
chest x-ray films, and pulmonary function tests should be planned. If
abnormalities are detected the possibility of assigning the person to
one of the Teast exposed areas should be considered. This procedure,
either permanently or temporarily, should also be developed for any
person who has any form of chronic or acute respiratory difficulties.

B. Engineering Controls

Whenever possible, engineering controls are the preferred method for
decreasing environmental exposures to toxic substances for the protection
of the employees' health. A number of ventilation problems were noted

in each of the processes described in Section IV-A of this report. These
have been summarized below and recommendations have been given at the

end of each of the separate sections.

1. Mixing/Ball Mi11 and Spray Dry Departments

The exhaust ventilation problems that were found in these departments are:
(a) Batch Scale process - Sly dust collector exhausting within building,
damaged hood, and dust escaping from hopper access area; (b) Granule and
Extrusion Mixing - Dust created by skip hoist dumping and sly dust collector
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exhausting within building; (c) Munson Blender process - Dust created by
skip hoist dumping and the Tocation of the exhaust hood in the loading
compartment; (d) Eirich processes - Improper exhaust ventilation at the
elevator/loading bin area and dust created by skip hoist dumping; (e)
Lancaster processes - Dust created at the point where the operator dumps
the bags into the mixer; and (f) Wet and Dry/Ball Mil1l processes - The
exhaust duct Teading into the mill was damaged.

Therefore, due to these ventilation problems the following recommenda-
tions should be attended to as soon as possible if they have not been
already. 1} In those:areas-where sly dust collectors are operating,
e.g., batch scale, granule and extrusion, etc., these systems should be
exhausted outside or into another area of the plant. This should then
reduce and/or eliminate the dust being agitated by the turbulance from
these systems. 2) Exhaust ventilation systems should be installed at
those points where skip hoists are dumping into mixers. This would
facilitate in reducing the dust being generated at these points, as well
as throughout the entire department (Refer to Figure -1 for example).

3) Exhaust ventilation systems should be installed and/or maintained in
those areas where operators are presently dumping bags of material into
either a mixers interior or at those points where materials are being
weighed, e.g., batch scale, Eirich process, Lancaster operation, etc.
4) Any existing exhaust ventilation systems which are damaged, e.qg.,
hoods, ducts, and/or filters, should be restored to their original
condition or replaced as necessary. Also, any of these systems that
have hoods which are improperly located and/or insufficiently designed
should be repositioned or redesigned in order to increase the capture
velocity of those systems and thus effectively collect the contaminants
at the source.

2. Cutting and Sagger Filling Departments

The exhaust ventilation problems noted in these areas are: (a) the
distance between the canopy hood and the conveyor belt; (b) the down-
draft exhaust hood (positioned at the end of the conveyor belts) which
is used to clean the materials after their cut; and (c) the exhaust
problems in the blow-off cleaning booths. Each of these problems have
been addressed by Hemeon Associates and they proposed to redesign each
of these systems. These proposals should effectively resolve the
problems that will eliminate the exposure to the operator.

3. Machining Department

The exhaust ventilation problems in the machining department centered
primarily on the lack of proper exhaust systems on those machines Tocated
in the center and the problem with the air jet dispersion systems.

Again, Hemeon Associates have addressed these problems and have proposed
systems which should effectively reduce and/or eliminate these exposures.
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C. Personal Protective Procedures
1. Respiratory Protection

When the 1imits of exposure cannot be immediately met by 1limiting the
concentrations in the work environment, via engineering and admini-
strative controls, the Du Co Ceramics Company should utilize a program
of respiratory protection to protect those persons exposed. This pro-
gram must be an official written respiratory program. The following is
a brief description of some of the primary concerns which should be
addressed:

- There should be an established in-plant procedure and means and
facilities provided to issue respiratory protective equipment to
decontaminate and disinfect the equipment, and to repair or exchange
damaged equipment. Records of these activities should be maintained.

- Employees should be given instructions on the use of respirators
assigned to them, on cleaning respirators, testing for leakage and
proper use.

- Respirators should be issued with caution. There might be indivi-
duals in the group for whom wearing a respirator carries certain
specific dangers, i.e. highly increased resistance to airflow in
a person with compromised pulmonary function may be associated with
acute respiratory insufficiency. Employees experiencing frequent
and continuous breathing difficulty while using respirators should
be evaluated by a physician to determine the ability of the worker
to wear a respirator.

Further information on this topic is available in the NIOSH Publication
76-189 "A Guide to Industrial Respiratory Protection." This publication
was sent to both management and union officials. With this information
a respiratory program can be designed similar to that described in the
OSHA requirements outlined in 29 CFR part 1910, 134, and therefore,
should assist management in developing an effective respiratory program.
Finally, for those individuals who are not getting a proper respiratory
face mask fit alternative respirators should be made availiable. There
are a number of different designs and sizes, both large and small, on
the market today and these alternatives should be sought out.

2. Personal protective clothing should be provided to employees
working in those areas where ceramic dust is presently being generated
in excessive amounts, i.e., in any area where cutting, milling, blowing-
off parts, mixing, etc., is being performed. This clothing should be
disposable clothing or clothes to be worn at work only, e.g., lab coats,
jump suits, etc. These should be either washed or disposed of according
to need, e.g., excess dust accumulation, damage, etc. Separate lockers
for work clothes and personal clothing should be provided.
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6. Employees should be educated to eat only in dust free areas,
especially designated areas. Such areas, sufficient to accomodate the
number of employees, should be provided.

7. At night waste barrels throughout the plant were collected and
dumped into a large open container which is Tocated in the mixing
area. Because of the other dust problems in this area this dumping
should be carried out in the raw materials warehouse or outside the
plant.

8. The back plate on the surge bin was removed and therefore,
should be replaced after each time work has been performed on this
machine. This will also assist in reducing the amount of dust in this
area.

9. The safety rail located next to the surge bin was removed
during both investigations, and thus, this rail should be replaced when
the need does not require it to be down.
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Table 2
Summary of Personal Sampling Concentration Data
for
Respirable Free Silica and Respirable Particulate
Cutting and Sagger Filling Department
Du Co Ceramics Company
Saxonburg, Pennsylvania
September 1977 and March 1978

HE 77-98

Sample Sample Job Déscription Sample Sample 5 Atmospheric Concentra;jggh!mq/ﬂfl
Date Number and/or Classification Time (Hrs) Volume (M7) Respirable Silica _Resp. Dust
9/12/77 3 Cutting/Filling 6.0 .61 .04 .30
/12711 8 Sagger Mover 6.0 .61 .01 #15
9/12/77 10 Cutting/Filling/Blow-off 6.0 .61 * 05 *5.8
9/12/77 13 Sagger Filler 6.0 .61 .01 .46
9/12/717 14 Checker 6.0 .61 .03 .05
9/12/77 20 Cutting/Filling 6.0 .61 .02 .59
9/12/77 22 Sagger Mover 6.0 .61 .02 .09
9/12/77 23 Sagger Mover 6.0 .61 .01 9
3/15/78 3940 Cutting/Filling 6.0 .61 N.D. .93
3/15/78 2392 Cutting/Filling 6.0 .61 N.D. Bl
3/15/78 2389 Cutting/Filling 6.0 .61 N.D. .96
3/15/78 2398 Cutting/Filling 6.0 .61 N.D. .32
3/15/78 1497 Sagger Mover/Blow-off 6.0 .61 * 05 4.0
3/15/78 2402 Sagger Mover 6.0 .6l N.D. .65
3/16/78 2366 Cutting/Filling 6.0 .61 N.D. .95
3/16/78 2384 Cutting/Filling 6.0 «al N.D. 2.0
3/16/78 2367 Cutting/Filling/Blow-off 6.0 .61 *.07 2.8
3/16/78 2376 Cutting/Filling 6.0 .61 N.D. {sd
3/16/78 2379 Sagger Mover 6.0 .61 N.D. .70
3/16/78 2397 Cutting/Filling 6.0 .61 N.D. 1.6
3/16/78 1596 Cutting/Filling 6.0 .61 N.D. 33
3/16/78 1499 Cutting/Filling , 6.0 .61 N.D. .26
3/16/78 1498 Cutting/Filling 6.0 .61 N.D. .36
3/16/78 2385 Cutting/Filling 6.0 .61 N.D. .54
Environmental Criteria (NIOSH) 0.05 mg/Mg (ACGIH) 5 mglmg
Limits of Detection 0.03 mg/M 0.01 mg/M

*Exceeds the criteria set. . )
M3 = Volume of air measured in units of cubic meterg. )
mg/M° = Approximate milligrams of substance per cubic meter of air.
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Table 4

Summary of Personal Sampling Concentration
Data for Asbestos Fibers

Job Description Sample Sample

Sample and/or Time Volume Atmospheric Concentration
Number Classification (Hrs.) (Liters) Fibers >5 um in length/M3 of air
2 Batch Scale 2.10 - 260 LY
< Granular Mixing 2.10 260 *.14
4 Rouse Miller 2.10 260 *.14
5 Sagéer Filling 2.10 260 .01
Environmental Criteria (NIOSH) 0.1 fibers/cc

*Exceed NIOSH Criteria and OSHA policy requiring medical examinations.

M3 = Volume of air measured in units of cubic meters.

Fibers/cc = fibers per cubic centimeter of air.



Distribution of Ceramic Plant Workers by Age and Sex

Table 5

Age Sex Female Male Total
(Years) Workers Workers Number %
less than 30 15 4 19 12.7

30 - 39 13 T 20 13.3

40 - 49 22 10 32 2%1.3

>30 62 17 79 52.7
Total 112 38 150 100.0%
(74.7%) (25.3%)

HE 77-98
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Table 9

Distribution of Ceramics Plant Employees by
Years Since Onset of Exposure and Exposure Category

Exposuressi Total

Category 5.1-10 10.1-20 >20 Number %
1 0 1 1 1 3 2.0
1 mixed (1-2) o 0 6 2 8 5.3
2 6 g 8 8 27 18.0
2 mixed (2-3) 2 S 15 4 26 17 .3
3 2 1l ' 1 1 5 3.3
3 mixed (3-4) 0 8 14 12 34 22 .7

4 0 8 25 14 a7 31.3
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Table 10

Smoking Habits in 150 Ceramic Plant Workers

Sex Female Mzle Total
workers workers
Smoking status Number A Number % Number o
Current smoker 38 34.0 31 30.0 49 33.0
Ex-smoker
( > 2 years) 10 9.0 9 24,0 19 13.0
Never smoked 64 57.0 17 46,0 81 54.0

Total 112 100.0 37 100.0 149 100.0



Table 11
Chest X-Ray Abnormalities in Ceramic Plant Workers

HE 77-98"

Years Since Pulmonary

Study Onset of Exposure Smokilng Chronic Function X-Ray

Number Sex Exposure Rating Status Bronchitis Abnormalitles Abnormalities

017 .M 21 4 Non- No None Rounded and
Smoker Irregulnr opacities

057 M 16 1,08 Ex- No . None Rounded and
Smoker Irregular opacities

060 M 33 2 Non- No None Rounded and
Smoker Irregular opacities

044 M 19 1.056 Ex- No Restrictive Irregular opacities
Smoker and Obstructive

061 r 22 2 Non- No Restrictive Irregular opacities
Smoker

087 r 34 4 Non- Yes None Irregular opacities
Smoker

152 M 9 3.556 Ex- No None Irregular opacities
Smoker

054 M 29 2 Ex- No None Irregular opacities
Smoker and Pleural thickening

Pleural thickening

077 M 40 2,31 Ex- No None
' Smoker



Table 12

Chest X-Ray Abnormalities and Duration

Since Unset of Exposure

Years Chest X-Ray
Since Onset Normal Abnormal
of Exposure Number % Number %
< 10 37 97 .0 I .
> 10 103 93.0 8 ‘
Total 140 9
(94.0%) (6.0%)

HE 77-98






Table 14

HE 77-98

Smoking Habits and Chronic Bronchitis in

Ceramic Plant Employees (Female Employees)

Chronic Bronchitis

Present Absent
Smoking Status  Number % Number %
Current smoker 2 5.9 32 54,1
Ex-smoker 1 10.0 90.0
Never smoked _E 8.7 _ii 90.3
Total 9 97



HE 77-98

Table 15

Pulmonary Function (PFT) Abnormalities
in Ceramic Plant Employees

Female Male
workers workers
N = 109) (¥ = 38) Total
PFT Number % Number % Number %

Normal 70 64.2 23 60.5 93 63.2

Restrictive

dysfunction 6 5.5 L 2.6 7 4.8
FVC<79% of

predicted

Obstructive
dysiunction

- FEV1<79.5% of 2 1.8 0 2 1.4
predicted (only)

- FEFp5.75<74.5% 21 19.3 6 15.8 27 18.4
(only)

Total obstructive
dysfunction 24 22.0 3 21.0 32 21.7

-Mixed (restrictive
and obstructive 9 8.3 6 15.8 15 10,2
dysfunction) ;
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Table T6

Pulmonary Function (PFT) Abnormalities and
Smoking in Ceramics Plant Employees

Current Never
Smokers Ex-Smokers © Smeked
(N = 48) N = 19) N =79)
PET Number % Number % Number %
Normal 26 54.2 12 63 .1 54 69.0
Restrictive
dysfunction 1 2.1 0 6 7.6
FVC<79% oi
predicted ®
Obstructive .
dysfunction
- FEV1<79.5% of 2 4.2 0 0
predicted (only)
- FEF25_75<74.5% 13 27 .1 1 5.3 13 16.5
{only)
Total obstructive
dysfunction 16 33.3 3 15.7 13 16.5

Mixed (restrictive
and obstructive 5 10,4 4 2T+ 6 7.6
dysfunction)




Pulmonary Function (PFT) Abnormalities and Years
Since Onset of Exposure in Ceramics Plant Employees

Years since

less than 5

nset of m
PFT xp. Number

=4
i

Table 17

5-1 - 10
N = 27)

Number

10.1 - 20
N = 69)

Number

%

HE 77-98

Over 20
& = 42)

Number

Normal 4

44 .4

17

63.0

47

68.0%

25

Restrictive
dysfunction 1
FVC<79% of
preaicted

h i |

3]

Obstructive
dysfunction

- FEV1<79.5% of O
predicted (only)

= E‘EF25_75<74 .5% 3
(only)

Total obstructive
dysfunction 3

33.3

33.3

22.2

22.2

10

12

l.4

14.5

17 .4

1t

19.0

28.5

Mixed (restrictive
and obstructive 15
dysfunction)

o i 1T

14.8

9.5




Pulmonary Function (PFT) Abnormalities and Category

Table 18

of Dust Exposure in Ceramics Plant Employees

HE 77-98

dysfunction)

1 and 2 and 3 and 4
1=2 2 -3 3 -4

o 11) & = §1) (M = 38) N = 47)
PFT Number o Number o Number A Number o
Normal 5 63.6 28 55.0 24 63.1 34 72.3
Restrictive
dysfunction 0 3 5.9 3 49 i ¢ 2.1
qu579% of
predicted
Obstructive
dysiunction
- FEV{<79.5% of 1 2.0 0 I 2.6 0
predicted (only)
~ FEFp5_75<74.5% 2 18.2 10 19.6 5 8.9 10 21.3
(only)
Total cbstructive
dysfunction 3 27.3 11 21.6 6 15.7 12 25,8
Mixed (restrictive
and obstructive il 9.0 9 17 .6 5 13.2 0
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Additional vealilation for
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See V5-304, VS-307
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ATTACHMENT I

TO THE PATIENT: Please print the requested information. Do not put more than
one letter or pumber in each box.

ESL use only ID 7 A 1
N
LAST NAME 'Y
FIRST NAME 20
MIDDLE INITIAL 30
monthy day g year
DATE OF BIRTH-
34
STREET ADDRESS 371
leave blank space between each word
CITY 57
STATE 69
ZIP CODE | .

(PUNCHER: Do not punch below this line)

TELEPEONE

area
monthy day year

DATE OF EXAMINATION

N

TO THE PATIENT: PLEASE SIGY CONSENT FORMS ON FOLLOWING PAGES

ENVIRONMENTAL SCIENCES LABORATORT

MOUNT SINAI SCHCQL OF MEDICINE OF THE CITY UNIVERSITY OF NEW YORK






JFTRECITY CvidITY

F SEW rORK

THE MOLUNT SINAI MERDICAL CEXNTER B
INE CUSTAVEL LEVY BLASE » NEW ¥ORK N ¥ 5 2 §JM:H§hm$
% ol
)'."o\‘;'_‘-._:-__:/"\"
Mounrt Sinai Schoe! or Medicine « The Mount Sinar Hospiral S
PERMISSION FOR MEDICAL EXAMINATION
I , age _ , hereby

voluntarily agree to have a venopuncture for blocd samples to in-
clude blood chemistries and complete blood count, and also a urin-

analysis.

These testing procedures do not carry any risk and do not imply any
significant discomfort. The benetit is a more complete health status

evaluation.

I am free to terminate my consent and to discontinue participation

in these procadures at any time without prejudice to myself.

The results of the above-mentioned tests will be included in the re-

port on the findings of my examination, which will be sent to me.

(Signature) (Date)

B



Period
From/To

OCCUPATIONAL HISTORY
(Prior to Present Employer)

Type of Classification Dept
Industry of Work

Description of Work

Ib#

B

Exposures

Code these significant past exposures

and time period:

1, Coal

2, Silica (other than a ceramics plant)
3. Asbestos

4, Welding

5. Other dust

8 Irritant gases and/or Iumes

Year Year

to g

to Io

to &

5
to 1

L0
To iy

25
to 30‘




OCCUPATIOMAL HISTORY - Present Plant

Exposures and

Description cf Work Respiratory
Protective Devices

Period Jobh Title Dept
From/To

INTERVIEWER: Please be sure to ask the following questions;

1. Do you havs a sacond job in addition to working with Du-Co?

2 Do yocu have any hobbies or nom-occupational activities that iavolve hazardous sxposures
3. Do you live with anyone that works with chemicals or dust exposure?

Intvwr's Initials .

-















E

PAST MEDICAL HISTORY

puncher: do not punch

Age: l? Sex: (0= female; 1= male) 31

PHYSICIAN: Summarize from MRC questionnaire: i

Smoking history: 1= never smoked 2= current smoker = ex-smoker .32
Chronic bronchitis: l= present 2= absent 3= can't specify 33

Have you ever been hospitalized?

Date Hospital Reason

Have release forms been signed?

Mon+h \Emr

When did you have your last chest x-ray? 34

Medications
01. Diureties (water pills) 25, Laxatives
02. High blood pressure meds (other) 26. Antihistamines
03. Nitroglycerine 27. Decongestants
04. Digitalis 28. Analgesics
05. Other cardiac 29, Antacids
06. Antihyperlipidemics 30. Other
07. Anticoagulants (blood thinners)
08. TB medication Record below all medications currently
09. Iong-term antibiotics used by patient. .
10. Short-term antibiotics
11. Steroids - oral b b
12. Steroids - topical £ 44 54
13. Broncho-dilators i
14, Insulin = 4o 1% 56
15. Oral diabetes meds = 5
16. Thyroid meds u 5 5%
17. Gout medication yy 52 40
18, Tranguilizers

19. Anti-depressants

20. Anti-psychotics

21. Sleeping pills daily

22, Have you ever had radiotherapy?

23, Anti-convulsants

24, Anti-inflammatories -

o






Ylervous System

56. Seizure disorcer
57. Stroke

58. Parkinson's Disease
59, Migraine headaches
60. Psychiatric illness
61, Other

Accidents

62. Job

63, Automobile

64, Other

Type of injury:

Musculoskeletal

65. Rheumatoid arthritis

66, Other arthritis

67. Back injury

68, Degenerative disc disease
69, (With neurologic involvement)
70, Other '

detabolic

71. Thyroid disease or goiter
72. Diabertes

73. Gout

74, Fever (unexplzined)

73, Other

Cancer

-
7.
78.
79,
80.
8l.
82.
83.
84,
85,
86.

87.

1D

-13-~

Skin
Throat
Lung
Stomach
Bowel
Rectum
Prostate
Breast
Cervical
Uterine
Other

Other (not listed above)

Cad Yeor

1

13

ki

2!

28

249

33|
iy

4\

Enter above all
positive responses
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