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INTRODUCTION

The National Institute for Occupational Safety and Health is charged
with the investigation of hazardous substances in the workplace. As
part of this mission, the Division of Field Studies and Clinical
Investigations has been involved in the study of byssinosis in several
facilities dealing with raw cotton. This report is a combined
environmental and medical survey of a mattress manufacturing facility
initially designed to assess differences in exposures between this
and other facilities and differences in reaction by employees to the
exposures. Because of various factors, the report as it is here
presented is a less general one, and is primarily a descriptive analysis
of conditions as they exist in a single facility.
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DESCRIPTION OF PROCESSES

Mattress Division

Raw materials for manufacturing mattresses include three types of cotton,
tuflex, dacron, polyurethane, horsehair, springs, wood frames, cheese
cloth, and ticking. The three types of cotton are of different grades,
depending on the supplier. Grade is determined by fiber length and
trash content. Usual suppliers are cotton gins and mills, which deliver
various grades of linter and picker cottons.

Garnetting

All of the raw cotton used in the }lattress Division is delivered to the
garnett department ~vhere it is opened, mixed, garnetted, cross-lapped,
pressed, sewn, and cut into felt pads. There are two old and one new
garnetting lines. A typical line of machinery consists of an opener,
a condenser, a conveyor, a feeder, a garnett, a lap, a moving floor
apron with pressure rollers, and a se\ving rr,achine, all of which are
illustrated in Figure I. Each of the two older lines (line 50 and 51)
at Stearns and Foster have four garnetts and produce felt pads for
single bed mattresses, while a newer line (line 52) has three larger
garnetts for making felt pads for queen and king size bed mattresses.

Job classifications on each line include: feed man, needle tender, and
take off. A feed man rolls off layers of cotton from the proper bales to
give the correct blend of picker cotton (used for strength) and linter
(used as a filler). The layers are placed on a short conveyor which
takes the cotton into the opener. The opener loosens the cotton from
its compressed state. At the end of the opener, a light oil and a fluid­
are sprayed onto the cotton. The process protects the cotton from mildew.
and the spray reduced the amount of dust escaping from the opener. The
cotton is then sucked up to a condenser, \,'hich is an air filter consisting
of a perforated metal cylinder, into which air is drav!n. The cotton is
forced to pass over the condenser before it is belt conveyed to the
garnetts. It is dumped into storage hoppers from which a cylinder and
comb evenly feed the cotton to the garnett. The garnett consists of two
main cylinders and many smaller ones which further separate and form the
fibers into a fine web, causing much of the trash to be liberated. This
web is combed from the garnett and cross-lapped onto a wide floor conveyor
and pressed by rollers. After the pad is tri~~ed to the correct width,
a fabric backing is sewn to the pad with a ~ulti-needle sewing machine
operated by the needle tender. The take-off man cuts the feld pads to the
specified lengths and identifies them with a marker. The pads are rolled
up and carried to the tape edge or quilting areas.
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Sewing and Cutting

Both the box spring and mattress cover fabrics are prepared in the
sewing and cutting department. Matching top, bottom, and boarder panels
are cut to their appropriate sizes. The boarder panels are then sewn
to a washed cotton or synthetic backing and completed with handles and
vents. The top and bottom panels are sent to the quilting department,
and the boarders are carried to the box spring and tape edge departments.

Quilting

Eighteen quilting machines are used to sew felt pads (made in garnetting)
or dacron pads to top and bottom panels cut in the se\ving department.
The workers lay the proper pad and panel combination onto one rack while
the machine is sewing on another rack. ~~len sewing is complete, loose
thread ends are glued down and the completed panels are sent on to the
box spring and tape edge departments.

Coil-Tack and Hand-Tie

Wooden b~j frames are prepared in the coil-tack and hand-tie department
before being sent to the box spring department for finishing. In coil­
tack one man holds the coiled steel springs in place on a wood frame
while another fastens them do~~ with a pneumatic stapler. The tops of
the coils are then tied together with twine in the hand-tie area. The
completed wood frames are conveyed to the box spring department •

• Box Spring and Tape Edge

In the box spring and tape edge (mattress production) departments
the materials are put together to form the finished products. For
a particular type of box spring or mattress, the proper number and
type of cushioning materials are layered onto the springs and stapled
in place. Types of cushioning materials used are: felt pads (from
garnetting), cotton batting, horsehair, dacron, polyurethane, and
tuflex. Felt pads have ~een replaced by tuflex in the box spring
department and the only remaining use of cotton in this department
is to pad the corners of the box springs with cotton batting. In
the tape edge department, large numbers of felt pads are used. After
the padding is on the springs of the mattresses and box springs, they
are transferred to another table where the boarders, which are made
in the sewing department, are sewn on. The box springs and mattresses
then are carried by conveyor to the inspection area and then to the
sorting and packing departments.

l
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Textile Division

The £hredding department was the only area visited in the Textile Division
of the plant. The shredding process may be considered a pre-step to
garnetting. Very low grade and recycled cotton is shredded in machines
much like the garnettcrs to remove trash and comb the cotton into a
more uniform fiber length. The shredded cotton is then bailed and sent
on for further processing.

INSPECTION OF THE PLANT

A brief overview of the plant conditions, in general, would find that,
except for the garnett and shredding areas, housekeeping was good. The
only potential health hazard is the cotton dust generated in the garnett
area and the shredding area. However, low hanging structures, poor
visibility at some corners and intersections, flammable materials, and
unguarded parts of machinery do pose potential safety hazards. A few
very narrow, wood staircases, which are not enclosed, could also be
hazardous in the event of fire, as would the blocking of aisles by the
numerous hand carts used to carry mattress materials from one area to
another.

Ventilation for the plant is by wall and ceiling fans and open windows
during warm weather. Specific dust generating operations have local
exhaust ventilation, and in some cases cross-room air movers blow dust
away from the work areas.

The garnett department is definitely a problem area in terms of ventilation,
housekeeping, and health and safety hazards. Each garnett line has a
condenser and a hood on the feeder to the garnett. One other hood is
at the middle of each garnett on the older lines and a canopy hood covers
the conveyor at the exit of the opener and shredder on the newer line.
The exhaust from two of the garnett lines feed to outdoor cyclone dust
collectors while the third feeds to an in-room bag filter unit. This
ventilation system cannot keep up with the amount of dust and lint
produced by the garnetting process. Clouds of dust are continually
present in the area, and, despite the effbrts of clean-up crews during
the last hour and fiftee:i minutes of both shifts, all surfaces are
quickly covered with a deep layer of the dust. The clean-up crews,
themselves, cause a dust hazard by using compressed air to blow off
the machinery, floors, etc.

All the problems of the garnett department are shared by the shredding
department in the Textile Division. Bad ventilation and a dusty
operation, processing very trashy and recycled cotton, are combined
to make this· department very dusty.

}
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Non-toxic dust masks are provided for the workers in carnetting and
shredding and, although required, are generally not worn. Respirators
designed to protect against toxic dust, such as cotton dust, were not
being worn during this survey.

Safety hazards of both garnetting and shredding included open machinery,
and bales of cotton and recycled waste covering the floor around the
openers making it very difficult to walk through those areas.

SURVEY PROCEDURES

Environmental

Since the environmental data collected on this survey was to be combined
with the medical data obtained for a respiratory function and byssinosis
study, it was necessary to design the environmental survey procedures
around certain requirements of the medical study. Environmental sampling
was conducted on the same days as the medical survey, three consecutive
Mondays in April (16th, 20th, and 23rd), and, in order to attempt
to make some dose-response conclusions about byssinosis, environmental
sampling was conducted in the departments of the employees involved in
the medical study. To insure the accuracy of the cotton dust eh~osure·

levels found in the different departments, it was decided that the
samplinc would proceed throughout the first week (only three additional
days due to a company holiday) in addition to the three Mondays.

The garnett department became the focus of both the medical and
environmental survey because of the number of men being exposed to
excessive levels of raw cotton dust as reported by Fleming,1,2 in the

·results of the NIOSH cotton dust survey of this plant conducted in
May and August, 1972. Areas of middle and low levels of cotton dust
exposure also were chosen on the basis of the Fleming reports. The
quilting and tape edge departments were considered medium exposure
areas and the box spring and hand-tie and coil-tack departments were
chosen as low exposure areas.

Recognized by the Americ~n Conference of Governmental Industrial Hygienists
(ACGIH) as the state of the art for respirable sampling, vertical
elutriators were used for the majority of samples. 3 However, limited
sampling v7&s performed utilizing the Occupational Safety and Health
Administration (OSHA)4 method of personal sampling in the garnett
and shredding departments.

l
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For both sampling methods~ dust.was collec~ed on 37mm diameter
polyvinyl chloride membr2nc filters of 5U pore size made by
Hine Safety Appliance (HSA). The filters were held in standard
three piece cassettes with the cover cap removed eh~osing the
entire face of the filter. All filters were tared and re-weighed
on the 20 milligram "A" scale of a Cahn Gram Elcctrobalance (± 1.0 microgram).
Initial concerns that moisture absorbed by the cotton dust on the
filters would bias the weighing results were proven to be unfounded.
In a side experiment which involved 50 of the cotton dust samples
collected by both methods~ the samples were weighed, vacuum dessicated
for 72 hours and then re-weighed, It was shown that less than half
of one percent of the total weight could be attributed to the absorption
of water by the dust on the filter or the filter itself.

Vertical Elutriators

The vertical clutriators used in this survey are designed to collect
only respirable dust, i.e., that dust which is less than 15 Urn in diameter.
A critical orifice regulates each elutriator to a flow rate of approximately
7.4 liters per minute. Electric timers controlled the period of each
sample to eight hours except in the case of garnetting where four-
hour samples were collected. The elutriators ~,ere hung on building
support columns to collect dust samples at a height of four to six feet
from the floor in positions as close as possible to the areas of interest.

Since the vertical elutriator is an area sampler, it was necessary to
do a time study on the workers in the areas surveyed to determine daily
Time Weighted Average (TWA) exposures. This was relatively easy to do
at Stearns and Foster since most of the men remained at one location
during ~vork time, and generally adhered to specified break times quite

. rigorously (see Appendix I). The resulting TWA exposures represent
average dust concentrations in milligrams per cubic meter of air exposed
to a worker during a typical eight-hour work period.

The final distribution of vertical elutriators into the high, middle,
and low eh~osure areas was as follows: ten in the high exposure
area of garnetting, two each in the middle exposure areas of quilting
and tape edge, and two in the low exposure areas (one in the box spring
and one in the hand-tie and coil-tack department). In addition to the
six day shifts sampled in all areas, three night shifts were sampled
in quilting and four night shifts in garnetting. This procedure gave
totals 9f 86 samples in garnetting, 18 in quilting, 10 in tape edge,
5 in box spring, and 5 in hand-tie and coil-tack.

l
!
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Personal Samples

Personal gross (total dust) samples were taken in the shredding
(Textile Division) and garnetting areas only. Each worker sampled
carried a ~1SA, Nodel "G" personal pump which drew air through a
standard 37mm filter cassette at a calibrated rate of 2.0 liters
per minute. The cassette was attached to the ~yorker's clothing
near his breathing zone with the exposed filter facing do"~

Both first and second shifts were sampled on two different days in
garnetting. Samples in this area include those from the following
workers: 10 feed men, 9 needle tenders, 10 take-off men, three
bail truckers, 1 lead man, and 1 mechanic. Sampling times of 2 1/2
and 3 1/2 hours were sufficient in this area.

In the shredding department two shifts of operators were sampled
giving a total of five personal samples. Additional data were
acquired by setting out four personal samplers in different parts
of the shredding room as area samples. Sampling times in the shredding
area ranged from 4 - 6 1/2 hours.

Medical

The medical survey was performed on three successive }fondays (April 16,
20 and 23) after each employee had had a weekend away from the plant.
Two Ohio 800 spirometers modified for digital readout of Forced Vital
Capacity (fVC) and Forced Expiratory Volume at one second (FEV1 0) were
utilized. Each employee was tested in the morning prior to entering the
plant and again in the afternoon following his shift. The same spirometer

. was always used for all testing of each employee. Permanent records of
flow-volume loops were made using a storage oscilloscope and recording
the image of the multiple trials on Polaroid Land Film. Forced ex~iratory

flow measurements at 50 percent of vital capacity (FEF50) were calculated
from these photographs. All raw data were converted td Body Temperature
and Pressure standard (BTPS) before analysis using standard techniqu~s

programmed on a Univac Computer. In addition a respiratory health
questionnaire was administered to each tested employee.

RESULTS AND DISCUSSION

Environmental

The results of the environmental survey concurred with previous surveys.
Virtually no dust was found in any of the departments except garnetting
and shredding, and in these areas the exposure to ra,~ cotton dust was
many times greater than the present OSHA standard of 1 mg/m3 total cotton
dust and the recow~ended ACGIH standard of 0.2 mg/m3 cotton dust ~easured

. by the vertical elutriator.

1
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Vertical Elutriator Data

Table I summarizes the vertical elutriator data found as presented
in detail in Appendix II. One hundred and twenty-four respirable
dust samples were collected from 16 vertical elutriator sampler
positions. Sampler positions 3, 5, and 9 were between garnetters
and are not considered work areas; therefore, T10JA exposures for
the garnett department do not include the data collected at these
positions. The decrease in concentrations between each job-type
mean and its corresponding TWA exposure levels reflects the no-exposure
times of breaks and lunch as given in Appendix I. Even with 50 minutes
of assumed no-exposure time, the TWA value of 3.65 mg/m3 for the workers
in the garn~tt department is 18 times the ACGIH recommended standard
of 0.2 mg/m3 for respirable cotton dust. 5 Although the other departments
show TWA values greater than 0.2 mg/m3 , the use of raw cotton in these
departments is so limited or non-existent that these numbers should
be considered nuisance dust concentrations.

Table II breaks down the information given in Table I into the high,
middle, and low e::.-posure groups used in the medical portion of the
survey. It is apparent that better titles for these groups would be
excessiv~ and little or no e:l\.-posure.

Personal Sampling Data

Table III summarizes the data collected with personal samplers
given in detail as Appendix III. The present OSHA standard for
total raw cotton dust is based on this personal method and is presently

. 1 mg/m3 .

The 34 samples taken in the garnett room gave a TWA of 5.99 mg/m3 which
is nearly six times the OSHA standard, and twice the serious hazard
level (Appendix IV). Table III concurs with Table II in showing that
the needle tender is eA-posed to more cotton dust than the other two
workers on a garnett line; Le., the feed man and take-off man. It also
is noted that the mechanic, who \vas exposed to the highest exposure
concentration of 10.91 fib/m3 while working between the garnetts, was
never observed wearing a respirator.

Although the shredding department processes raw cotton blended with a
variety of other materi.als, the THA value of 1 mg/m3 pertains to this
area also in the opinion of OSHA (see Appendix V). The machine operators
in this area were exposed to a THA of 5.53 mg/m3 • The area samples
taken with the personal sampling method had a mean concentration of
3~86 mg/m3• "The area samplers could not be placed as close as the
operators to the dust producing parts of the shredders, so the lower
concentrations found by the area samplers were expected.

1
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General Observations

The levels of concentrations of dust did vary from day to day
with existing weather conditions as well as production rate. A
review of the data shows that 14 of the 16 vertical elutriator
locations had higher than average concentrations recorded on
Wednesday, April 18. Conversely, 12 positions recorded lower than
average concentrations on Monday, April 23, and Monday, April 30.

First shift dust levels are a bit higher than those recorded for
the second shift, but not as much as was expected. Also, there is
only a slight increase in dust levels from the first half of an eight
hour shift to the last half, even though clean-up operations are
done at the ends of each shift.

Observations of the usage of the particle masks provided by the
Company in a recently initiated program resulted in the following
conclusions.. During the first week of sampling, the day shift workers
in the garnett room were very consistent in wearing the masks at their
working stations. By the third week, however, it was apparent that
the workers had grown tired of the masks, and usage dropped to just
over half. On a quick walk-through of the area made two weeks after
the survey (Hay 8, 1973), it was observed that only a few men had a­
mask. There was less participation during the night shift in the
garnett area, probably because the area appears to be less dusty at
night. But, as stated earlier, the levels of respirable dust are almost
as high in the night as they are during the day. No one in the shredding
department was ever observed wearing a mask.

Medical

Thirty-four individuals were tested for changes in pulmonary function.
An initial attempt to age-match the most exposed groups, the garnetters,
with other less exposed groups was made. The matching pairs and trials
are presented in the following table:
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Box spring, Hand-Tie
Garnetters Quilting and Tape Edge and Coil-Tack

1 26 7
2 19 6
3 * *
4 29 32
5 30 38

13 * *
15 28 8
16 * *
17 40 *
18 27 *
21 31 35
22 10 37
23 20 *
24 39 *
25 * 33

* = no m~tching data

The heights of the age-matched individuals averaged to within
one inch of each other. Comparisons of group performance were
made using individual best test scores, mean of three trials morning
and afternoon. and by using the means of the various groups. On an

. indiVidual basis, a number of employees were felt to have changes
which nlight be consistent with reaction to cotton dust and they and
their physicians were so informed. On a mean basis, the groups were
felt to be too small to yield statistically valid inferences, and this
proved to be the case when the results were analyzed both parametrically
and non-parametrically.

Table IV presents a brief su~~ry of the results of the medical testing.

Graph I shows the directions of change in the FEV1 from morning to
evening of the employees, separated by three parameters: smoking history,
age by decade, and estimation of cotton dust exposure. As may be seen,
no obvious trends manifest themselves.

1
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As is stated by the section dealinE with the results of environmental
monitoring, the levels of exposure were in certain areas of the plant
excessive in regard to cotton dust. It would be expected to. follow
from this statement that there were cases of byssinosis present among
employees so exposed. It is felt this is the case. The fact that
there is no statistical trend manifested in these results is probably
due to several factors: (1) the sTr,all sample size; (2) the probability
of self selection by the population, e.g., the most symptomatic individual
leaving the work area that causes him symptoms; (3) the wearing of dust
masks which might have masked responses that othenvise would have
been manifested.

To deal briefly with each of these three points:

(1) The size of the sample is obviously in this case
beyond the control of the surveyors. A more suitable
population with better distribution of ages and more
perfect matching of individuals might have yielded
a result with more general application or more statistical
force. This shortcoming is a shortcoming in the sense
only of general applicability because there are several
indiViduals with definite evidence of impairment of
pulmonary function following exposure to their work
environment. This is true whether effort dependent
or independent variables are analyzed.

(2) The probability that someone who is grossly symptomatic
in a particular area will leave. that area is high. Any
existing work population, therefore, that is being examined
for an uncomfortable manifestation is likely to have
selected those most likely to have this manifestation out
of the environment. The findings, therefore, in this group,
are in no way typical of the reactions a totally random
selection of the population 'vould have on entering this
environment.

(3) The wearing ~f dust masks, though not of the approved type,
is a variable that cannot be dealt with in any systematic
way, since there is no detailed time-use information
concerning their utilization. Additionally, it is a
var.iable in that even though·there is a plant regulation
concerning their use, this use is haphazard, and was
considerably less wide-spread on a non-survey day than
during the period of the survey.

l.
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RECOH:'rENDATIONS

Environmental

Excessive cotton dust levels in the garnett and shredding departments
indicate that further dust control measures are essential. Four
approaches to lowering the dust levels are: a change in materials,
improved work practices, adequate ventilation and control practices,
and improved system design. In box springs, the felt pad has been
replaced by tuflex pad, and if a synthetic or non-toxic material
such as tuflex could be substituted for felt pads in mattresses and
for the other padding applications of cotton batting, the cotton dust
problem would not exist. Material substitution is already the trend
in automotive upholstery and furniture manufacturing. Also, the use
of cotton .7ith less trash content could significantly reduce dust
concentrations.

Work practices should be studied to determine if there are dust producing
activities which can be eliminated. An obvious target would be curtailing
the use of compressed air for clean-up purposes. Efforts should be made
to develop a vacuum system to meet this need. Another work practice
adding to the overall dust problem is the recycling of waste from
clean-up operations. This waste is the cotton which is blo~~ and raked
from under machinery and swept up from the floor, and it contains much
more trash than the raw cotton. Cleaning this cotton before it is
recycled would prevent the recycling of much trash also. Improved
methods of cotton handling, such as holding the cotton as far as possible
from the breathing zone and placing the cotton on the conveyors instead
of tossing it, should be developed and used.

A third approach, which should be used in conjunction with the second,
. is adequate ventilation. Local exhaust ventilation can be applied

to those machines which generate the dust, such as the garnetts,
openers, and shredders. Hoods should enclose all of the dust generating
areas with sufficient air velocities to capture the respirable size
particles and transport them to a collector. A total enclosure may be
necessary on the garnetts to efficiently remove the dust while a partial
enclosure may work effectively for the openers and shredders.

System design is mentioned mainly as a recommendation for the construction
of a new facility instead of modification of an existing one. Along with
good Hork practices, Hell designed, completely enclosed operations of
shredding, opening, conveying, and garnetting ~Tould solve the dust problem,
and isolate the \lorkers from the hazardous exposed machinery of these
operations. Major clean-up of the enclosed areas could be done at the
end of the production day. with crews properly protected against any dust
that they may stir up themselves.

l,
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A final suggestion of washing or steaming the raw cotton before processing
would not lower the dust levels of the garnett and shredding roores t but
woule re~ove the health risks in these areas. The OSI~ standard for raw
cotton dust would no lon~er apply (see Appendix V) and both garnett and
shredding are presently below the OSHA standard for nuisance dust of
15 mg/ro3•

Until the concentration of raw cotton dust is reduced to safe levels,
vigorous programs should be enforced to guard the workers against
restrictive lung diseases. Cartridge-type respirators \vhich are approved
by the Bureau of Mines for pneumoniosis-producing dust should be worn
in the garnett and shredding rooms.

Hedical

Certain individuals who manifest severe reactions on exposure to cotton
dust should seek medical advice from their physicians concerning continued
exposure. These individuals and their physicians have already been
notified of the findings of these studies, and their reactions will
presumably be appropriate to the situation. The Company will be notified
in a separate and privileged communication concerning specific individual
results of those workers who requested that this information be sent to
management.

As far as general medical practices are concerned, the company should
establish as part of its normal pre-employment physical examination a
set of screening pulmonary function examinations for employees eA~ected

to be employed in a hip,h cotton dust eh~osure area. This testing will
serve the dual purpose of protecting the susceptible or diseased
individual from continued adverse stimulation and inform the Company
concerning potential problems. As with all physiologic functions, the
pulmonary system is not stable with time but may alter dynamically.
Repeated pulmonary function testing at intervals is, therefore, indicated
in exposed workers.

It might be noted that if it is planned to temporarilly protect
individual workers with cartridge respirators, that there might be
individuals in this group for whom the wearing of a respirator carries
certain specific dangers t i.e. highly increased resistance to airflow
in an individual with compromised pulmonary function may be associated
with acute respiratory insufficiency. Therefore, pulmonary function testing
should be carried out prior to requiring any individual to wear a mask.

l
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APPENDIX II

RESPIRABLE DUST CONCENTRATIONS
USING VERTICAL ELUTRIATORS

Stearns and Foster. Lockland Plant

April 16-20. 23 and 30. 1973

V.E. Sample Time Flow Total Conc.
No. Location Date No. On Off Rate Dust mg/m3

(lpm) (mB)

1 Garnet Line 52 4/16 362 750 1150 7.58 8.42 4.63
Feed man area 17 391 755 1155 6.40 3.52

30 483 730 1130 6.21 3.41
18 414 1200 1600 4.67 2.57
19 438 1200 1600 12.43 6.83
23 474 1205 1555 7.89 4.53
16 334 1620 2020 4.70 2.58
17 406 1635 2035 4.82 2.65
18 422 2000 2400 3.43 1.89
19 458 2000 2400 7.58 9.79 5.38

6 Garnet Line 50 18 419 810 1210 6.97 1.03 .62
Feed man area 19 450 820 1220 7.82 4.67

23 456 815 1215 12.58 7.52
16 352 1200 1600 7.80 4.66
17 392 1200 1600 9.39 5.61
30 480 1130 153u 8.20 4~'gO

18 421 1640 2040 3.40 2.03
16 369 2000 2400 7.60 4.54
17 410 2000 2400 6.97 3.72 2.22

2 Garnet Line 52 17 385 755 1155 7.2 8.96 5.19
Needle tender area 18 418 805 1205 3.91 2.26

19 441 815 1215 6.87 3.98
23 472 810 1210 16.91 9,79
16 355 1200 1600 5.28 3.06
30 477 1130 1530 9.34 5.41
18 424 1635 2035 4.76 2.75
16 350 2000 2400 6.64 3.84
17 397 2000 2400 7.2 10.25 5.93

8 Garnet Line 50 18 420 815 1215 7.5 2.32 1.29
Needle tender area 19 445 825 1225 11.24 6.24

23 452 815 1215 13.69 7.61
1

16 364 1200 1600 5.54 3.08
I 17 387 1200 1600 11.87 6.59

" /1-_3



Appendix II (continued)
2.

V. E. Sample Time Flm: Total
No. Location Date No. On Off Rate Dust Cone.

(lpm) (mg) m1~/m3

8 (continued)
30 476 1130 1530 7.5 11.28 6.27
18 427 1645 2045

7t
3.39 1.88

16 370 2000 2400 10.72 5.96
17 407 2000 2400 5.37 2.98

4 Garnet Line 51 19 434 800 1200 7.69 4.70 2.55
Take off area 23 468 810 1210 13.77 7.46

16 363 1200 1600 3.70 2.00
17 349 1200 1600 8.61 4.67
18 401 1200 1600 5.37 2.91
30 485 1130 1530 9.23 5.00
19 461 1605 2005 7.69 14.64 7.93

7 Garnet Line 50 16 353 805 1205 7.17 3.04 1.77
Take off area 17 390 800 1200 7.11 4.13

30 478 730 1130 13.38 8.07
18 417 1200 1600 :3 ..87 2.25
19 459 1200 1600 1.02 .•59
23 454 1200· 1600 10.68 6.21
16 371 1635 2035 3.68 2.14
17 403 1615 2015 2.85 1.66
18 /+35 2000 2400 7.17 3.04 1.77

.3 Garnet Line 52 16 333 755 1155 6.84 12.03 7.33
BetYleen garnets 17 388 800 1200 17.02 10.37
(non-work area) 30 482 730 1130 22.92 13.96

18 415 1200 1600 28.77 17.53
19 451 1200 1600 47.35 28.84
23 /+73 1205 1555 28.98 18.42
16 361 1625 2025 24.96 15.20
17 411 .1630 2030 4.75 2.89
18 431 2000 2400 17.80 10.84
19 453 2000 2400 6.34 29.21 17.79

5 Garnet Line 51 16 358 800 1200 7.25 10.80 6.21
Between garnets 17 372 800 1200 13.75 7.90
(non-\07ork area) 18 404 800 1200 6.48 3.72

30 484 730 1130 25.49 14.65
19 432 1200 1600 10.91 6.27
23 470 1200 1600 20.90 12.01
19 464 2000 2400 7.25 33.53 19.27

!I-Y



Appendix II (continued)
3.

V. E. Sample Time :Flo,,' Total
No. Location Date No. On Off Rate Dust Cone.

(lpm) (reg) mb/ m3

9 Garnet Line 50 16 336 810 1210 7.19 4.77 2.76
Bet,,,een garnets 17 383 805 1205 15.73 9.12

(non-,.,ork area) 30 475 730 1130 17.02 9.86
18 413 1200 1600 8.7G 5.08
19 442 1200 1600 13.63 7.90
23 460 1200 1600 26.19 15.13
17 409 1620 2020 5.94 3.44
18 429 2000 2400 7.19 9.65 5.59

10 Garnet Line 50 18 416 820 1220 7.36 .50 .28
West aisle area 19 437 825 1225 13.40 7.59

16 351 1200 1600 2.28 1.29
17 389 1200 1600 8.34 4.72
30 487 1130 1530 7.• 10 4.02
18 423 1645 2045 3.09 1. 75
16 373 2000 2400 9.59 5.41
17 402 2000 2400 7.36 6.89 3.90

11 North Tape Edge 16 359 820 1620 7.2 .81. .24
18 400 830 1630 .63 .18
19 436 750 1550 .76 .22
23 465 745 1535 .73 .22
30 486 730 1530 7.2 2.62 .76

12 South Tape Edge 16 360 825 1625 7.32 .67 .19
18 399 830 1630 .56 .16
19 425 750 1550 3.85 1.10
23 459 745 1535 1.02 .30
30 481 ·730 1530 7.32 1.20 .34

13 Box Spring Area 16 348 825 1625 7.23 .90 .26
18 405 -830 1630 .94 .27
19 433 750 1550 1.22 .35
23 462 750 1540 2.54 .75
30 488 730 1530 7.23 1. 78 .51

14 Hand Tie Area 16 357 830 1630 7.23 2.22 .64
18 408 830 1630 .58 .17
19 426 750 1550 .33 .10
23 457 800 1552 .43 .13
30 489 730 1530 7.23 .55 .16

)
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Appendix II (continued)

4.

V.E. Sample Time Flm., Total Con--C:-
No. Location Date No. all Off Rate Dust rng/rn3

(lpm) (l~G)

15 North Quilting Area 16 356 835 1635 7.27 1. 28 .37
17 386 820 1620 .99 .28
18 398 830 1630 .79 .23
19 448 800 1600 .93 .27
23 471 755 1545 1.49 .44
30 490 730 1530 1.32 .38
16 368 1705 105 .67 .19
18 430 1630 2430 .65 .19
19 466 1645 2445 7.27 .73 .21

16 South Quilting Area 16 347 840 1640 7.18 .71 .21
17 384 820 1620 1.27 .37
18 412 830 1630 .89 .26
19 449 800 1600 .75 .22
23 469 750 1550 .98 .28
30 479 730 1530 1. 74 ~50

16 365 1600 2400 .59 .17
18 428 1625 2425 .71 .21
19 467 1640 2440 7.18 .60 .17

1
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APPI:lmIX III

TOTAL DUST CONCf.I;TI'-ATIONS
USING PERSONAL PL~WS

Sample Time Flow Dust Cone.
Location Date No. On Off (lpm) wt. (mB/m3~

(me)

Garnet Line 50 16 343 930 1200 2.0 1. 37 4.57
Feed men 30 493 900 1200 3.05 8.47

16 378 1650 2012 3.89 9.63

Garnet Line 51 16 345 925 1200 2.0 2.45 7.90
Feed men 30 492 900 1200 5.22 14.50

30 502 2115 2400 4.16 12.61

Garnet Line 52 16 339 920 1200 2.0 1.94 6.06
Feed men 30 495 900 1200 1.42 3.94

16 382 1700 2005 2.65 7.16
30 507 2115 2400 1.03 3.12

Garnet Line 50 16 338 930 1200 '2.0 1.08 3.60
Needle tenders 30 496 900 1200 1.99 5.53

16 375 1650 2015 2.13 5.20

Garnet Line 51 30 497 900 1200 2.0 2.23 6.19
Needle tenders 30 501 915 1200 2.0 2.80 8.48

·Garnet Line 52 16 342 920 1200 2.0 1.52 4.75
Needle tenders 30 491 900 1200 1.13 3.14

16 379 1"655 2003 3.80 10.11
30 504 2115 2400 .44 1.33

Garnet Line 50 16 335 930 1200 2.0 .50 1.67
Take-off men 30 500 ·900 1200 3.17 8.81

16 377 1650 2015 2.05 5.00

Garnet Line 51 16 341 925 1200 2.0 2.63 8.48
30 494 900 1200 3.70 10.28
16 503 2115 2400 2.18 6.61

Garnet Line 52 16 346 920 1200 2.0 1.57 4.91
1 Take-off men 30 499 900 1200 2.16 6.00

16 380 1700 2004 2.59 7.04
~

30 506 2115 2400 .72 2.18
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Appendix III (continued)
2 ..

Sample Time Flow Dust Cone.
Location Date No. On Off (lpI:l) wt. (mg/m3)

(~g)

Garnet Lead Han 16 381 1645 2002 2.0 1.49 3.78

Garnet Bail Truckers 16 340 930 1200 2.0 1.41 4.70
30 498 900 1200 I 1.07 2.97
16 376 1700 2005 2.43 6.57

Garnet Mechanic 30 508 2115 2400 2.0 3.84 11.64

Shredding Room 18 393 755 1430 2.0 .65 .82
}hchine operators 18 395 755 1[;30 6.87 8.70

19 394 755 1200 1.42 2.90
19 396 755 1200 3.62 7.39
19 447 755 1200 4.74 9.67

Shredding Room 19 440 800 1200 2.0 1.25 2.60
Area samplers 19 443 800 1200 .66 1.38

19 444 800 1200 2.28 4.75
19 446 800 1200 2.22 6.71

..

l
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APPErWIX'IV
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,,'ith (':,::11 L:vh of ~~7"',~~[:5 colhete:'!, t",:o .::d,~i::ion::11 filters
~.!·loul(~ lc ~i.,;~:_:c:ct;..;d :::> c:·:2.::1y t:~c ':' .. ~.:~ ~:,:-:,::C:!.:'::; e::-.. c!::?t t;~ ..:t r.o
.. ir is ~L,',;:~ ::':-['~;)l t::c:::. These s~:ould be used .:lS bbn~~s.

•

"

The ca::;~ctte~ in .:hich s2;":'";->1C'~_ are collc'cted shQuld be shi.P?ed
in a suitable coatainer, dasi&~cd to prevent G3G3&C in transit.

,1l':":'.linent D:1n;er Situations:

Generally not applicable.
'.

..

" '. An 8-hour til:1e-\o,'dghted average above 3 r.;.gJI:l3 for identified...
•worker. 3 x TLV.

Nonscrious Hazard:

De Minimis Violation:

-..
.'

..... :
'.

above 1 mg/m3 and below 3 mg/m3

", .
.'

f_ 0 h " . h d J
lUi u- our t1~e-~e1g te average
for an identified worker.

", i. ,,

"

•

....

Hot' applicable.

"
, .

. '.
; .

..

, r ,

, .'.
"

. .. . .--

, f,
....

w" . ,. ,-

.... . ': ......
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" '

"

"
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.'
.'
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• lJ>PEt-."DIX IV

\"

•

....../'. '.

, ' .
• •••• 0'

." 0. ! ' .... ..'

] /317:'

,.. ).

S~:bsL=:~cc:

Cotton dust (r:l~").

.' ..
" .

Stz.!:G2.rd: 29 C?R 1910.93(0), T::.b1e G-l of'AlICt1St"13, 1971

8-hour tinc-'l-lcighted a\'erage: 1 ng/m3 •

, , • ••• 404O •• 4O •

'Analytical Hcthc,d: ..
~

..~

z· Net ~ci~ht of gross airborne dust, using balance with sensitivity
of 0.01 in&. • .

Sam?lin~ Equipment - Personal Samolers:

. . ... .:. :....

"

. ' ..

, :

.
• COtton is 'to be detcrT.1ined prirnarily ""ith the personal sampler
.. attached to the \-:orkr:lan's clothing wi th the face of the filter

pointing dOwn, The filter should not be cove~ed. Our,experience
is that at least a 4- and prefcr~bly a 6-hour sa~ple (at .
1.5 11m) is required in a textile plant openi~g or carding area
to obtain reliable results. A prc~ei6hcd 'filter (0.01 mg) should
.be used and reweighcd to the same accuracy~

~There -is no ~eiling or any limit on .excursions. .'
. .
·Because of thl naturc of both the sampling method and thc develop­
ment of byssinosis, it i's neither desirable nnr possible- to get

, grab s~·mples.

..
I

. -'~,,; " !
Snmplin", Ecuipr.ent - Gener.Jl i-!ork Area: ..

.. •• 4O

.'

'....

..
Prc\-:cighed Ge:1rnan V:'f-l or NSA type HlS-B 5 u ?ore size filter
in J-piecc C.:lsscttc, locatEd in the t',cneral ~'~:-k area with the
.C<:lP rC:8ovcd Cind the filter facins dm-m. Suction provided by
Cast 1531 pur.-.p 'V,'ith a 7.4 11m critic.Jl or-Ifie;::. The V<:lCUUr.l

relief valve should be adjusted to r...:lintai:l 10-15 in. lis suction.
Sar.:pling rate: 7.[1 l/r.l for rcco;;;;:)cr.c!ed r.;ini:;:~::l of 60 r..inutes.
Loncer period samples up to full shift are pr~fcrdblc. Filters

.' should not be so he~vily loaded tha t the sample is dislodged in

transi t. L7 [J Reproduced from.. '.. , .7'/' best available copy.



Al'PU\DIX V
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HEtlOl~\NDUM TO:

ALL REGJ.O:'iAL AD:'1l!HS1T'ATORS, Ar~EA DIP.ECTORS IJXD TEE
TMIl\;It:G INSTITUTE DIREC10R

Subject: Use of SIC l':Ui'lhcr Ltsts C'.~ a Basis for Initiating Timr
InBpcctiollG and InronllCition on Rm" Cotton Dust.

On July 14 s 1972, Fred Bishoff sent a 1!~erjl0randt!m to all Regional
Administrators with e.ttac11eel lists of SIC code nur.1Jers for the
T".T.ge.t Health ·Ec.7.arcls. These lists ,,~e;:-c not r.1c,mt to be lii-,iting
nor did they f,l.1arcx'tee that any eslnblish:r,cnt ',71th an included
SIC code 1"mmhe.T ,·:ould yield a vali:: inspection. The lists ,,'<:"(e
mE:.~nt as general guidance, not lil~.itinr" and rJot ~ll inclusive.
Telephone books, State Directories of Macufacturi~g and any oth~r

source- vhicl~ may lead to a valid in~~pect:Lon m~,y he used in
sc.hedulinfu

Listing a particular SIC cocie numbe:.-: does not n,::ccf;sarily imply
tha.t a \·;orker has been l:.r..mm to have an occupational illress in
that type of cstDblishmcnt. It does ir:ply thc-:.t· the. hazardous
6uhstcmce is likcly to be found there. There "75_11 be exce;)tior,s.
as in the case of h2tte'~y sales;:oor;'s aDd distr:ibution firms. They
may be listed as SIC 3G91. Planning Rod pre-investigation will
hclp to elir:,h:ate ullnecessary trips.

!J.so, if a fi)."n: uses as its ini ti:\l r.:n·] proen:::: cotton t:hread or
woven cloth, hr08Jcloth, bl~ach0d, r~~ently washed~ steamed or
starched cot tor, or lOa pcn.ent syntbctic fibcrs ~ :io not SChcc"'lle
11 TGlP inspection for l.""t\..' cotton dust. If a firm uses or processes
packaged or baleo raw coLton, r.ail cotton alld syntlletic blend J

un"Hlshcd, unstc2u,cd or unb] p.achc:d cc·ttau (rei'; e.c tton), rliH cotton
t,.;Jnc, rope, yal:'n, b~t5 (or rolls), ::;J.i'\'crs, string, cotton trash.
reprocessed (r,m:nettcd) ra" cotton, yuu r:~ay sclwculc the firn for a
Till]}" insp~cti~n. \?e tire m't SCLCclUlill[; cotton gins bc:caus'3 ~f the
3[s·i.culture SIC coc:c n·.![:',bcl- an,: be-cuuse ~,'C do llot h3'.T~ specif-ic
st'::l'.c1<iTCS in '{"e~~~~·~in ngr:i.cultural cstahlisll!'lC-rtU;. HO\;ever, you
r.luy inspect n cotton gin lIS Do n:sult of Do fatality, catat;trol'he.

1,
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ilT.!~dni.'nt c!<1l1rJ.:<t" or. cO;1rJ.ninl:. In mlch i~ r:in yc:u r.:c:y citp. for
e:·;po~,t.l'(· to J"i.'\,' cotton cltli-it rond (l:"hc~r serious 1i.'lz~rds m'..Qcr
S~t'tiGn 5(<,) of t:l1e Act:. if the (;x}'iJsure is CE'C;r:·::c1 "serious"
and if tLe gin orcrntor ~;hould kwc;: likely knmm that D. he.zard
existed in his firm •

.If 2. X:i~~~\ uses a blend of rem cotton ['1'..0 sy;;thctic fihers, you
£b9l~:td \,;ci['h imd us~ymlJ: basis 100 percent of I:.-h(' cust)'_~~

col1cc t.---UOllrj-t:-tis03 a'};crcl:oii1:(l-f:e-bc-~~cd .on-f.1J ~JT~.i'1a-,='i?--Er~
corlcc~.·~~:G_-C:l)t C0ti-Jil~p-,!.:_}cc::f, ~t~i:l :~~--t~;lf tTc.:::h ._rr:..oJ~:..J?c:cT~ri.a
a'11,C-O";'11' r ro on '," ••.,;" -, t-.; .-,',- .. r:"l" ,.,.; "0, (... u';" h co i'" c'r"' c, r .... ·']·11 n '11 ~ t"\Tn <' t-i ng

...... \. •• '_ \.. .• ~f'"" ._.> ' <..• _ •.'> ,,'-' •• c _u \"~ .. L.I.. '. t:. ",.y - L" <.. '-v 1 t

gjn;1{n-C-st0j-:'f11~-ilild- -r>.r·ocesCillS....j;.l our srt!::p1-j.l~r; r~r(iccQ'ure.~_ 'TI~f~

s1lcJuJ.cT"Ee very litt) e lint or linf.:ers from cottc'n or synth·:;tics on
tE; r::2:::1)Ie t;L.J]-';:L F2pET in ;,;:ost c;::s;cs. Synthct:icG arc pr3cticC!11y
trDGTlfrce ,-:nd thus should not prcduce a Eeuvy f;c,mple on the f{lter.---
Scheduling should he done with the worst exposures in mind and every
effort should be r:wde to elin::.Lnate fint',£> not usinr. rmJ cott0n from
our schedulirl£: of THHP raw cotton inspections. It is not productive
to h".vc 7 (c) (1) State inspectors visit hosiery, undcn7car or 8armcnt
firms ilhich start "7ith thrc2d or v'ove.n cloth ir.st('[!d of baled raw
cotton, bats, sliver or coarse yarn. This practice should be elimi­
nated for all TIlEP insp~ctjo;1s of Lee\-! cotton dust. Any questions
should be~directedto Ray McClure, 202-961-2726.

Please inform all 7(c)(1) State. Industrial HygieniGts and State
Program Directors.

q/ ., f) ..1()·
( ,; • r·;.'/", ~~
/

~' r, ,/,.", <\ •..• •',..r l'\..(:._'1,.-#....... \" ...,f.;
ChaJn Robbins
Acting Assistant Secretary of Labor


