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PREFACE

The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field
investigations of possible health hazards in the workplace. These
investigations are conducted under the authority of Section 20(a)(6) of the
Occupational Safety and Health Act of 1970, 29 U.S.C. 669(a)(6) which
authorizes the Secretary of Health and Human Services, following a written
request from any employer or authorized representative of employees, to
determine whether any substance normally found in the place of employment has
potentially toxic effects in such concentrations as used or found.

The Hazard Evaluations and Technical Assistance Branch also provides, upon
reouest, medical, nursing, and industrial hygiene technical and consultative
assistance (TA) to Federal, state, and local agencies; labor; industry and
other groups or individuals to control occupational health hazards and to
prevent related trauma and disease.

Mention of company names or products does not constitute endorsement by the
National Institute for Occupational Safety and Health.
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In August, 1980, the National Institute for Occupational Safety and Health
(NIOSH) received a request from the Chairman of the Tribal Council to
evaluate three cotton gins on the Colorado River Indian Reservation. The
Tribal Council's concern was for potential health effects, both short and
long term, to the approximately 10-18 workers at each gin from exposure to
cotton dust, pesticide residue-laden materials, nuisance dust, and noise.
The health concerns mentioned in the request were eye, skin, throat, and
respiratory irritation.

NIOSH conducted industrial hygiene and medical evaluations from October 1980
through February 1981. Personal and area environmental samples were
obtained and each gin's personal protective program was reviewed. The
medical evaluation consisted of medical questionnaires, pulmonary function
tests, blood cholinesterase tests, and hair arsenic evaluation.

NIOSH determined that most of the airborne levels of cotton dust samples
taken at the three gins (range 0.19-6.43 mg/M3) exceeded the NIOSH
recommended criteria of 200 uq/M3 (0.2 mg/M3) time weighted averaqe
(TWA). The pesticide residue-laden materials analyzed indicated various
levels of DEF®, Folex®, Lorsban®, wethyl parathion, and Azodrin®. One of
the 25 personal nuisance dust samples taken (10.55 mg/M3) exceeded the 10
mq/M3 criteria established for the survey. The noise surveys performed at
the gins showed significantly high noise exposures (range 82.0 - 98.6 dBA)
to each of the jobs evaluated with only outside qin operators havinq
~xposures below 85 dBA. Approximately 85 percent of the jobs evaluated had
noise results exceeding the NIOSH criteria of 85 dRA and 65% exceeded the
OSHA standard of 90 dBA.

The medical evaluation sho\'Jed hoth acute and chronic symptoms in a portion
of the workers who were evaluated from exposure to cotton dust and/or
nuisance dust, as well as from exposures to organophosphate pesticides.
Effects from the various exposures evaluated included eye. skin, and
respiratory irritation (54% of workers), decreases in lung function over the
work day (2 cases), symptoms of chronic bronchitis (6 cases), and reduced
pulmonary function (2 cases). These symptoms are compatible with chronic
effects of cotton and/or general dust exposures. There were also
statistically significant decreases in red cell cholinesterase levels over
the season (from a mean of 0.64 ~ 0.06 to 0.53 ~. 0.06 pH units), one to
a clinically significant degree (late season value less than 70% of early
season value).

ase on t e ata 0 tained in these investigafions; NIOSH determined ----­
that health hazards existed at each of the three gins from exposures to
cotton dust, pesticide residue-laden materials, and noise. The personal
protective programs and the present engineering controls at all three
gins were considered marginal to poor in their ability to adequately
pl"otet;L (IIlU/VI n~uu\"t: ~;,,,, t::ApUSl!n~s to i..;"", "',,-:';'Et5 evaluated at the
three gins. Recommendations are included in Section VIII of this report
to assist the gins' operators in improving worker health.

E '0 S: S conI" (Fie1dCrop-s-.--Except Cash Grains-\"ottoi-ir: cu~~::;
dust. nuisance dust. noise. pesticide residue laden materials,
organophophates. DEF®, Folex®. Lorsban®. methyl parathion. Azodrin®,
cholinesterase, pulmonary function, chronic bronchitis.
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II. INTRODUCTION

On August 7, 1980, the Executive Director of the Colorado River Tribal
Council-Tribal Health Department, Parker, Arizona, submitted a health hazard
evaluation request. The Tribal Health Department is responsible for
overseeing the health concerns for both environmental and occupational
matters on the reservation. The request stated that a number of potential
health hazards existed to approximately 40-50 employees who work at three
cotton gins on the reservation (approximately 10-18 per cotton gin).
Medical concerns addressed in the request included exposures to cotton dust,
noise, nuisance dust, and pesticide residue laden materials. Environmental
and medical surveys were conducted during October 27-31, 1980, December
15-17, 1980, and February 2-6, 1981, to evaluate the concerns stated in the
request. After each evaluation, recommendations were given to the cotton
gin managers and/or owners and to the Tribal Health Department. Individuals
were contacted by mail regarding their medical results. An environmental
and medical Interim Report were presented to the Tribal Health Department
and the cotton gin representatives and owners on August 6, 1981.

III. BACKGROUND

Cotton growing and ginning is a major agricultural process that exists in
many countries throughout the world. In the United States there are over
2,000 gins with Texas, California, New Mexico, and Arizona producing the
majority of cotton grown. In these states, as well as others, cotton
ginning normally occurs from September to January and there are usually 6-10
employees directly involved in the ginning process at a gin. Therefore,
this equals approximately 20,000 employees who work from 6 to 8 months each
year in the cotton ginning industry in the United States alone.

The Colorado River Indian Reservation is one of the major cotton growing
areas in Arizona and is located along the Colorado River south of the Parker
Dam. It is principally in Yuma County, Arizona, the northern tip extending
into the Riverside and San Bernardino Counties in California. The
reservation has approximately 265,000 acres and approximately 78,000 acres
is devoted to agriculture. The major farm crops produced here are cotton,
alfalfa, wheat, melons, and lettuce. Cotton is the primary agricultural
crop and is in production approximately year round. That is, from the
tilling, planting, cotton picking, to the final cotton ginning, there are
only 1-2 weeks each year when some phase of the cotton production is idle in
this valley. At present there are three cotton gins on the reservation:
Colorado River Gin, Parker Valley Gin, and the Plantation Gin. The
following discussions on process descriptions, employees at risk,
engineering controls, and personal protective equipment were common in all
three gins with minor exceptions which are noted in the supplement for each
gin.
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A. Gi n ':::<?.c:.ess ~~2.cri pti on

The gins on this reservation usually operate between 10-12 hours per
day, 6-7 days per week normally from August to February. The cotton
gins in this valley process three different stages (phases) of the
cotton. These stages are referred to as First Picking, Second Picking,
and Third Picking (also called Rood/Ground Picking). The first stage in
the cotton picking process is the first picking of the crop which
removes approximately 85-90 percent of the plant1s matured cotton
bolls. This picking phase also accounts for about 50-65 percent of the
plant1s total cotton. The cotton plant is left to continue its maturing
process of the remaining cotton bolls. A few weeks after the initial
cotton harvesting, the fields are picked a second time. The last stage
in the harvesting process--Rood/Ground Picking--requires a special
machine called a Rood® Picker which removes all the remaining cotton on
the plant as well as cotton on the ground. Although the Rood Picker
separates much of the trash from the cotton as it picks, much of the
trash still remains with the cotton. This last stage accounts for
approximately 3-5 percent of the pl ant I s cotton material and is
considered marginally profitable.

Harvested cotton is normally a mixture of cotton, cotton seed, leaves,
sticks, bract, unopened bolls, and dirt. This is true for each of the
three picking stages described above.

Characteristically, as these three stages or pickings are processed in
the gins the first picking is normally clean in terms of production and
generation of airborne materials. However, the second picking is much
dirtier and the last picking is very dirty in terms of airborne dust
concentrations produced during the ginning and picking process.
Depending on the cotton yield and weather conditions through the season,
the gins normally will operate two 12-hour shifts from the mid-ginning
season through the end of the season.

The ginning process is similar at each of the three gins; however, two
of the three gins (Parker Valley and Plantation Gins) have recently
automated a portion of their ginning process in order to yield greater
production rates.

The ginning process is basically a separation process that receives raw
cotton material from the fields and eventually produces a bale of clean
cotton as the final product. The ginning process is designed to remove
sticks, leaves, and bolls. The cotton seed removed from the boll is
sold for cotton seed oil or in some states used as animal feed.

The process flow in a gin is as follows:

1. Large trailers filled with cotton or cotton modules are transported
from the fields to the gins. Cotton modules are raw picked cotton
which is pressed into blocks in the fields and transferred to the
gins for processing.
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2. Cotton is sucked from the trailers or modules into the initial
ginning process--inside the gin.

3. Once inside the gin a preparation box receives the raw cotton which
provides for an evenly regulated flow into the remaining cleaning
processes.

4. The cotton then goes through a horizontal or vertical dryer which
removes moisture from the raw material.

5. Next the material goes through a Burr/Stick machine and up an
Incline Cleaner where dirt, sticks, and leaves are removed.

6. Once again the material goes through another dryer and then through
a second Incline Cleaner for further leaf and dirt removal.

7. The material is now predominantly cotton boll and begins its
stripping process in the cotton gin.

8. Most gins have numerous gin stanns which are designed, via stripping
blades, to remove the cotton seed and bract (outer shell/hull of the
pure cotton) from the boll.

9. Once this stripping process takes place the extracted seed is
transferred via a pipe (called a sucker pipe) to a seed pile outside
the gin yard.

10. The strippen cotton then goes to a Moss Cleaner where low grade
cotton material is separated and sent to a mote (low grade material)
baler. This material is used primarily in upholstery manufacturing.

11. The higher grade cotton continues on until it is received at the
Bale Press station. Here the finished cotton is pressed into
finished bales of clean cotton, wrapped in fiber bags, and bound
with wire.

12. Once a finished bale is wrapped it is removed from the baling press,
transferred to a trailer, and placed outside in the gin yard.

B. Existinq Engineering Controls and Per~~~~ Protective Equipmen~

The three gins studied in this investigation had moderately effective to
no engineering controls for reducing the various occupational hazards
evaluated. The sources of dust generated in all gins were numerous.

There were numerous sources of noise exposures in the gins including
fans, fan belts, piping that transferred material, vibrating metal, saw
blades, etc.
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During the survey periods the only personal orotective equipment worn by
a few workers were hard hats and disposable paper respirators which were
not NIOSH approved. Only ten percent of the employees wore these
respirators and hard hats. One worker was seen wearing hearing
orotection; however, no hearing conservation program existed at this
gin. There was no indication of any other personal protection available
at any of the gins, such as protective clothing, safety shoes, hearing
protection and/or a hearing protection program.

C. Emoloyees at Risk------------
The employees considered to be at risk to the exposures evaluated in
this study were all of the employees who work directly with the ginning
production. This includes the head ginners, assistant ginners,
standwalkers, pressmen, and suction and outside operators. The
employees at each gin normally work 10-12 hours per day, 6-7 days per
week for the entire ginning season. The fact that these employees work
60-70 hours per week places them at higher risk when comparing exposure
criteria and/or standards for 8 to 10 hours per day, 40 hours per week.

IV. EVALUATION DESIGN ANO METHODS

A. Environmental

A variety of sampling techniques were used to evaluate the suspected
contaminants at each of the gins. Personal and area samples were taken
on all of the employees in each of the gins.

The following is a description of the samplinq techniques used.

1. Cotton Dust

Cotton dust exposures were evaluated at each of the three gins
during the February survey. The methods used to characterize the
cotton dust exposures in these gins were performed in two manners.
The first sampling technique used to evaluate airborne
concentrations of elutriated cotton dust was a small battery
operated vertical elutriator (SVE) operated at a flowrate of 3.2
liters per minute (lpm).1 The SVE, which is an area sampler,
consists of an elutriation separation chamber and a battery operated
pump (Dupont 4000) to supply the required flow rate. A 3-piece open
face cassette containing a 5.0 micron polyvinyl chloride (PVC)
filter was inserted at the top of the separation chamber. A total
of 5 SVE's were used to evaluate each ginning facility. The SVEs
were turned on when the gin began operating; shut off after
approximately six hours of sample time. If the gin shut down for
lunch, the SVEs were shut off. Otherwise samplers ran the entire
six hour period. SVE filters were inspected midway during the
sample period if heavy visible dust was observed in the vicinity of
the SVE sampling station. Filters were changed if a dust buildup
was observed on the filter.
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Both the SVE and vertical elutriator (VE) are area samplers.
Monitoring employee dust exposure with area samplers is a difficult
procedure. Individuals conducting this type of sampling must insure
that sampling locations are adequate to estimate employee
exposures. At least one NIOSH investigator remained at the
facility, while SVEs were operating, monitoring employee movements.
Sampling locations were adequate for estimating gin employee cotton
dust exposures with the exception of suction personnel. It was not
possible to position SVEs near suction operations.

Filters used to collect cotton dust samples were analyzed under the
NIOSH Comprehensive Analytical Services Contract (CASC).
Instrumental precision of the electrobalance used to weigh filters
was ~ 0.01 milligram (mg). A total of five control (Blank)
filters were collected during each shift sampled. The average
weight change for each set of controls was used to correct sample
weights obtained on the corresponding shift. Average weight changes
for the four shifts sampled during the gin surveys were 0.03 mg.

The second technique used to evaluate cotton dust in the gins was a
GCA ROM-101 dust monitoring instrument and attached to the
inlet/orifice was a small vertical elutriator.

2. Pesticide Residue Laden Materials

Pesticide residue laden materials (PRLM) are defined by the project
officers as any material (e.g., cotton fiber, bract, dust, etc.)
which is laden with a pesticide residue (i.e., insecticide,
herbicide or growth regulators, etc.) and where such materials have
the potential to adversely effect the health of the worker by
contamination through inhalation of airborne substances and/or skin
contact by such materials.

Approximately 40 different pesticides, e.g., insecticides,
herbicides, and defoliants, were used during the cotton growing
season in 1~80-81 at the operations under study. (Refer to Table
1). Therefore, numerous bulk samples were collected from each of
the gins during all of the surveys performed in order to evaluate
for pesticide residue laden materials, e.g. finish cotton seed,
trash, rafter samples, etc. Personal samples consisted of drawing
air at 1.5 liters per minutes (lpm) through AA filters mounted in
closed face cassettes.

All of the bulk and personal samples were initially analyzed for
those organophosphates and carbomates listed in Table 1. This table
also describes the period and concentration sprayed during the
1980-81 season.
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It should also be noted that there was a considerable effort devoted
to the development of the analytical procedure used in this study.
It was necessary to verify each step of the procedure in the
particular matrix (cotton) for the requested compounds. For those
without standards this was accomplished by adding known amounts of
the compounds to clean cotton and analyzing. It should also be
noted that gas chromatography/mass spectrometry (GC/MS) was used as
needed to verify the presence of some of the compounds. Due to the
complexity of analytical development the time required from samplinq
to analysis, approximately one year, may well have been a factor in
the results by affecting the stability and/or desorption of the
sample.

3. Nuisance Dust

Nuisance dust (dust containing nontoxic materials) was sampled by
drawing air, at a flow rate of 1.5 lpm, through a preweighed
filter. The filter was mounted in a closed faced cassette and then
weighing the amount of dust collected on an electrobalance.

4. Noise Exposure

Noise evaluations were performed at each gin during all of the
surveys. Numerous noise measurements were taken inside the gins
using a Type 1565-B Sound Level Meter in both the A and C weighted
(slow response) network. Measuring in the A weighted network
simulates response of the human ear. The purpose for measuring in
both the A and C networks is to estimate the range of frequencies
(pitch) in the environments. That is, if the values obtained in the
A versus C network were substantially different this would be an
indication that the noise frequency varies substantially. However,
if the noise values were within ~ two dB from the A to C network
then these results would indicate that the majority of noise is in
the narrow frequency range. The noise frequency range was also
evaluated by a sound level meter equipped with an octave band
analyzer.

The last method used to evaluate the noise levels in the gins was
with noise dosimeters which register, on a memory cell, the average
dose or noise level received durinq the exposure period. Therefore,
each worker's Time Weighted Average (TWA) noise level can then be
compared against the present noise standards and/or criteria
established for this survey.

B. Medical

On the initial visit early in the ginning season, only two gins were in
operation. In order to evaluate the potential for exposures to
organophophate pesticide residues, a sample of blood was obtained from
each worker for cholinesterase determination. A sample of hair was
obtained for arsenic determination.
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On the follow-up visit all three gins were in operation. At two gins
'a11 available workers (23) were interviewed using a pre and post shift
questionnaire for acute symptoms and a modification of a NIOSH, Division
of Respiratory Disease Studies (DRDS), Morgantown, West Virginia, cotton
gin respiratory questionnaire. A Spanish version was developed for
Spanish speaking workers. Pre and post shift pulmonary function tests
were obtained using an Ohio Medical Products Model 822 Spirometer.
Blood was obtained for cholinesterase determinations. At two gins most
workers participated in the follow-up studies. At the other only four
workers did. Table 7 details the study population by job, age, and
seasons involved in ginning activities.

Red blood cell and plasma cholinesterases were determined by Laboratory
Procedures, Inc., Woodland Hills, California, using the California State
Department of Health mandated delta pH Michael method for red cell and a
similar mandated method for plas~

The hair arsenics were determined by the Utah Biomedical Test
Laboratories (UBTL), Salt Lake City, Utah, by the hydride generation
procedure of Pierce. 7 Lower limit of detection was 130 ng/gm hair
(nanograms per gram or parts per billion).

V. EVALUATION CRITERIA AND TOXICOLOGY

A. Environmental

In this study, numerous sources of environmental exposure criteria and
existing research data were used to assess the worker's exposure to the
suspected chemicals evaluated in the workplace.

The exposure limits to toxic chemicals are derived from existing human
and animal data, as well as industrial experience, to which it is
believed that nearly all workers may be exposed for an 8-10 hour day,
40-hour work week, over a working lifetime with no adverse effects.
However, due to variations in individual susceptibility, a small
percentage of workers may experience effects at levels at or below the
recommended exposure limit; a smaller percentage may be more seriously
affected by aggravation of a pre-existing condition or by development of
an occupational illness. Also, as noted earlier, workers at the gins
often work an average of 70-80 hours per week.

Three sources of criteria are generally used to assess the workroom
concentrations of air contaminants: (1) NIOSH criteria for a
recommended standards; (2) recommended Threshold Limit Values (TLVs)
and their supporting documentation as set forth by the American
Conference of Governmental Industrial Hygienists (ACGIH), 1981; and (3)
Occupational Safety and Health Administration (OSHA) standards (29 CFR
1910), July 1980. The following is a description of the sampling
techniques and criteria used:
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1. Cotton Dust

The Occupational Safety and Health Ad~inistration's standard for
exposure to cotton dust in textile and non-textile facilities
(excluding gins) requires that airborne cotton dust samples he
collected with a vertical elutriator (VE) operating at a flow rate
of 7.4 ! 0.2 lp~ or a method of equivalent accuracy and
precision. 2 The SVE used in these gin surveys is a small scale
version of the VEe The NIOSH investigators conducting these surveys
decided not to use the VE due to the following primary (#1) and
secondary (#2) considerations:

a. Experience of the NIOSH investigator in conducting side by side
field comparisons of VEs and SVEs. Preliminary analysis of
approximately 200 field comparisons indicated that the SVE had
potential as a alternative to the VE.3

b. Logistical problems and time factor involved in transporting VE
across the United States in order to conduct gin surveys.

Subsequent analysis of the field comparisons revealed that the SVE
did not meet the OSHA criteria for an alternative sampler. However,
a correlation was shown in dust concentrations ranging from 0.25 to
1.0 mg/M3. In addition, 27 side by side comparisons conducted in
a model cardroom were all within + 25%, thus in that environment
(model cardroom) the SVG met the criteria for an equivalent
sampler. 4•

Currently there are no specific environmental criteria from exposure
to cotton dust in ginning facilities. NIOSH and the American
Conference of Governmental Industrial Hygienists (ACGIH) recommend
controlling air~orne cotton dust exposures to 200 micrograms/cubic
meter or 0.2 mg/M3. The ACGIH criteria is based on data collected
in textile facilities and does not discuss non-textile
exposures. 5 The NIOSH recommended standard for exposure to cotton
dust is based primarily on data obtained in textile facilities. No
distinction is made between textile and non-textile facilities. 6
OSHA has developed two separate standards. The first covers textile
and non-textile facilities (excluding gins). The second standard is
specific for gins but no environmental cotton dust exposure limit is
listed.

NIOSH is currently analyzing medical and environmental data
collected in over twenty cotton ginning facilities. When published
this data will provide information for establishing an environmental
limit for exposure to airborne cotton dust in ginning facilities.

None of the environmental criteria discussed previously would be
suitable for direct comparisons to cotton dust concentrations
obtained during the gin surveys. However, it is possible to select
the most feasible criteria for a reference point when discussing
cotton dust concentrations obtained at each gin. Until the NIOSH
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ginning study data is available the most feasible criteria is the
OSHA standard for cotton dust exposure in non-textile facilities.
This standard is 500 ug/M3 or 0.5 mg/M3 based on an 8 hour time
weighted average. In addition it is possible to discuss, in general
terms, how the three gins compare to one another.

2. Pesti ci des

Of the original 40 pesticides evaluated in this investigation (refer
to Table 1) only ten had criteria or standards that were applicable
and these are listed below:

Permissible Exposure Limits
8-HourTime Weighted

Exposure Basis (mg/M3)

Carbaryl (Sevin)............. ••• ••.• 5.0
Methyl Parathion ••••••••••••••••••••
Parathion........................... 0.5
Malathion........................... 15.0

Substance

Methomyl (Lannate, Nudrin) ••••••••.•
Demetron (Systox) ..••••••.••••••••••
Toxaphene ..•...•..•..•.....•...•....
Azodri n .
Bidrin .
Azmphosmethyl (Guthion) ••••••••.••••
Paraquat II ••• " ••• til a

------------------

NIOSH OSHA

5.0

0.11
15.0

0.1

0.2
0.5

TLV(ACGIH)

5.0
0.2
0.1
10.0
2.5
0.1
0.5
0.25
0.25
0.2
0.5

mg/M3 = milligrams of substance per cubic meter of air.

3. Nuisance Dust

At present the only criteria for nuisance particulate, i.e., dust
containing nontoxic materials, is that established by the American
Conference of Governmental Industrial Hygienists (ACGIH) and this is
10 mg/M3.

4. Noise

OSHA's existing standard for occupational exposure to noise (29 CFR
1910.95) specifies a maximum permissible noise exposure level of 90
dBA for a duration of 8 hours, with higher levels allowed for
shorter durations. NIOSH, in its Criteria for a Recommended
Standard (1977), proposed a limit of 5 dB less than the OSHA maximum
standard. OSHA, after consideration of NIOSH's and other research,
recently issued a hearing conservation amendment to its noise
standard. For workers exposed at or above a TWA of 85 dB, the
amendment will require noise exposure monitoring, employee
education, and audiometric testing as a minimum.
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Time-weighted average noise limits as a function of exposure
duration are shown below:

Sound Level, dBA
NIOSH OSHA

Duration of Exposure
__(hours/dali _

16
8
4
2
1

1/2
1/4
1/8

80
85
90
95

100
105
110
115*

90
95

100
105
110
115*

140 dB**

*

**

No exposure to continuous noise above 115 dBA.

No exposure to impact or impulse noise above 140 dB peak
sound pressure level (SPL).

B. Medical/To~~cology

The following toxicology is the most recent medical information on
the signs and symptoms associated with the exposures evaluated in
this investigation.

1. Nuisance Dust

Nuisance dust, considered nontoxic dust, has little adverse
effects on the lungs and does not produce significant disease
if exposures are kept under reasonable control. Any reaction
provoked is potentially reversible. These dusts are
biologically inert in that when inhaled the structure of the
alveoli remains intact and little or no scar tissue is formed.
Excessive concentration in the work area may decrease
visibility and cause eye, ear, and nose discomfort. This can
also create injury to the skin due to vigorous cleansing
procedures necessary for their removal.

2. Cotton Dust6

Cotton dust under prolonged exposure can cause byssinosis.
Early symptoms are reversible when exposure ceases, with no
permanent disability. In the later stages of the disease the
changes in the lungs becomes permanent and symptoms persist.
Early symptoms consist of chest tightness and/or breathlessness
on the first day back to work after being off for a few days.
As the disease progresses symptoms will be noted on more days
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until they become permanent. Changes in pulmonary function
(the FEV1) follow the same pattern, but do not necessarily
relate well to the symptoms. Exposure to cotton dust can also
cause chronic bronchitis which is indistinguishable from any
other chronic bronchitis.

Pulmonary function testing was used to determine the extent of
pulmonary impairment in the gin workers from cotton dust
exposure.

The forced vital capacity (FVC) measures the total amount of
air one can rapidly force out of his lungs after breathing in
as deeply as possible. The one-second forced expiratory volume
(FEV1) measures the amount of air one can breathe out in the
first second. The FVC can be impaired by restrictive lung
disease, such as pulmonary fibrosis, etc. FEVl can be
impaired by cigarette-related lung damage, byssinosis ("brown
lung"), or some other conditions causing obstruction to air
flow. Any condition that impairs FVC also impairs FEV1, but
the reverse is not true. Conditions that impair FEVl do not
necessarily impair FVC. The FEV1/FVC ratio is also used to
help evaluate obstructive lung disease.

Some exposures to substances that irritate the lungs and
bronchi will cause a temporary decrease in pulmonary function
over the work shift.

3. Pesticide-Organophosphates/Carbam~tes

The most immediate effect of an organophosphate pesticide
exposure is inhibition of cholinesterase, an enzyme necessary
to "reset" nerves after they have carri ed an impul se. Chroni c
low level exposure can lead to progressive depression of
cholinesterase until a level is reached where symptoms occur.
Symptoms can include respiratory tightness, sweating, nausea,
vomiting, abdominal cramps, constriction of the pupils of the
eyes, muscular fatigue and weakness, twitching, muscle cramps,
anxiety, headache, emotional instability, confusion, unsteady
gait, slurred speech, convulsions and, in the extreme case,
circulatory and respiratory depression and death.

Some organophosphates have also caused delayed toxic effects on
the nervous system, manifested as peripheral neuritis and
paralysis.

Carbamates can also cause cholinesterase inhibition, but it is
more readily reversible than that caused by organophosphates.
Symptoms of acute toxicity would be the same.
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As the plasma cholinesterase level is affected sooner and
recovers sooner after exposure, the red cell cholinesterase
level is the more important measure of cummulative effects of
exposure to cholinesterase inhibiters, such as
organophosphates. The ideal measure is to establish a base
line for the individual before exposure. Su~sequent values are
then compared to this base line. Values below 70 percent of
baseline show an unacceptable exposure to cholinesterase
inhibiting substances and values below 60 percent of base line
call for removal and medical observation.

In the absence of a base line, values can be compared to
laboratory normals, in this case 0.44 - 1.09 pH units for red
cell cholinesterase and 0.38 - 1.54 pH units for plasma.

4. Arsenic

Hair arsenic gives an indication of how much arsenic was
present in the blood at the time the hair was being formed.
Possible surface contamination is minimized by obtaining hair
close to the scalp and washing it before analysis. Thus it can
serve as a measure of chronic exposure. Besides possible
occupational exposure, some arsenic may be present in drinking
water and food. Shellfish are a significant dietary source of
arsenic. Although "normal" levels for hair arsenic have not
been established, in a study in five cities, the city with the
lowest median hair level had a median level of 400 ng/qrn.9
(The median is that value where half the values are higher and
half are lower.)

5. Noise

Noise, commonly defined as unwanted sound, covers the range of
sound which is implicated in harmful effects.

Exposure to intense noise causes hearing losses which may be
temporary, permanent, or a combination of the two. These
impairments are reflected by elevated thresholds of audibility
for discrete frequency sounds, with the increase in dB required
to hear such sounds being used as a measure of the loss.
Temporary hearing losses, also called auditory fatigue,
represent threshold losses which are recoverable after a period
of time away from the noise. Such losses may occur after only
a few minutes of exposure to intense noise. With prolonged and
repeated exposures (months or years) to the same noise level,
there may be only partial recovery of the threshold losses, the
residual loss being indicative of a developing permanent
hearing impairment.
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Temporary hearing impairment has been extensively studied in
relation to various conditions of noise exposure. Typical
industrial noise exposures produce the largest temporary
hearinq losses at test frequencies of 4,000 and 6,000 Hertz
(Hz).

The actual pattern of loss depends upon the spectrum of the
noise itself. The greatest portion of the loss occurs within
the first two hours of exposure. Recovery from such losses is
greatest within one or two hours after exposure.

The amount of temporary hearing loss from a given amount of
noise varies considerably from individual to individual. For
example, losses at a given frequency due to noise intensities
of 100 dBA may range from 0 to more than 30 dB.

Physiologic reactions to a noise of sudden onset represent a
typical startle pattern. There is a rise in blood pressure, an
increase in sweating, an increase in heart rate, changes in
breathing, and sharp contractions of the muscles over the whole
body. These changes are often regarded as an emergency
reaction of the body, increasing the effectiveness of any
muscular exertion which may be required. However desirable in
emergencies, these changes are not desirable for long periods
since they could interfere with other necessary activities.
Fortunately, these physiologic reactions subside with repeated
presentations of the noise.

For performance on a task to remain unimpaired by noise, man
must exert greater effort than would be necessary under quiet
conditions. When measures of energy expenditure--for example,
oxygen consumption and heart rate--are made during the early
stages of work under noisy conditions they show variations
which are indicative of increased effort. Measurements in
later stages under continued exposure, however, show responses
return to their normal level.

VI. RESULTS AND DISCUSSION

A. Environmental

Employee exposures to suspected airborne concentrations of cotton
dust, pesticide residue laden materials, and nuisance dust were
evaluated at three gins. Also a noise evaluation was performed at
the gins during each of the survey periods. The following are the
results and conclusions of these evaluations:
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1. Cotton Dust

Various conditions were evaluaten in the different gins with
the small vertial elutriators (SVE) during the February surveys.

The Parker Valley Gin was processing first and second picked
cotton at the time of the evaluation and had some local exhaust
ventilation equipment to help control dust. The Plantation Gin
was processing only first picked cotton and had no exhaust
ventilation equipment. The Colorado River Gin was processing
rood/last picked cotton ann also had no exhaust ventilation
equipment.

The areas evaluated during this operation at each gin were the
yard, gin stand, and press areas. Findings in the yard samples
ranged from 0.19 to 0.29 mg/M3 (mean = 0.21 mg/M3). Ranges
for the gin stand areas were 0.26 to 6.43 mg/M3 (mean = 1.85
mg/M3), and ranges for the press area were 0.41 to 1.36
mg/M3 (mean = 0.69 mg/M3). (Refer to Table 2.)

In general, when comparing the final results there appears to
be a distinct difference in the SVE results when one compares
the different conditions evaluated. This is especially true
when comparing indoor operations, which includes the gin stand
and bale press processes (when module-first picked cotton is
being processed) compared to the same indoor operations where
rood/ground picked cotton ginning was evaluated. Thus, it is
strongly suggestive that when rood/ground picked cotton is
being processed versus first picked cotton the results taken in
the gin stand areas and the bale press areas are approximately
twice as high.

There are numerous questions that can be raised regarning these
comparisons and/or results, e.g., state or condition of the gin
and machinery, number of bales being processed, number of
samples run per gin, etc. However, these results are
suggestive that higher cotton dust concentrations will be found
in a gin when evaluating rood or ground picked cotton versus
first picked cotton.

2. Pesticide Residue Laden Materials

Due to the complexity in analysis development and time between
sampling and analysis, the personal samples were not analyzedo
However, the bulk samples obtained at the gins during the
survey periods were analyzed for pesticide residue laden
content. These samples consisted of first picked cotton,
cotton bolls, trash cotton, seed, motes, waste/bract cotton,
finished cotton, and rafter samples. Rafter samples are
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accumulated dust particles which are found on elevated
surfaces. These samples were collected at about 5-7 feet off
the ground where the employee would be working and could be
considered in the respirable range.

DEF was by far the most abundant organophosphorous compound
detected in the sample extracts. There is evidence that some
of the DEF detected may have come from Folex. DEF was found on
all the bulk samples and the results ranged from 0.4 - 140.0
ug/sample. The following results were also found: Azodrin,
0.8 - 13.8 ug/sample; methyl parathion, 0.1 - 0.5 ug/sample;
and Lorsban, 0.2 - 7.1 ug/sample. (Refer to Table 3.)

Ethyl Parathion, Bolstar, Guthion, and Supracide which were
also analyzed were not detected on these samples. It should be
noted that it is possible that those bulk samples chosen and
analysed may not have been from a farm that used these
pesticides. Another consideration is that the time between
receiving the bulk and performing the analysis (approximately
6-12 months) may have reduced and/or eliminated any residual
that might have been present in the original bulk sample.

3. Nuisance Dust

Personal samples were collected at the gins for total/nuisance
dust, i.e., samples which were analyzed for total material
present. The results ranged from 0.66 - 10.55 mq/M3. The
results per job title were 2.60 - 10.55 mg/M3 for gin stand
operators and assistant ginners; 3.62 - 4.34 mg/M3 for
pressmen operators, and 2.97 - 6.79 mg/M3 for suction
operators. (Refer to Table 4.)

4. Noi se

As described earlier various methods were used to evaluate the
noise exposures to the employees in the gin. The first
technique--sound level meter--was used to evaluate each of the
gin stands, dryers, and cotton press locations in the gin. The
noise levels received in the gin stand areas ranged from
99-101.5 dBA and in the cotton press areas of the gins from
98-102.3 dBA. The noise exposure results obtained in the
cotton press area ranged from 92-98 dBA.

The results obtained for the personal noise levels
noise dosimeters) by job category in the gins were
dBA for ginners and assistant ginners, 89.6 - 95.0
pressmen, and 82.0-85.2 dBA for suction operators.
Table 5.)

(TWA vi a
92.0-98.6
dBA for the

(Refer to
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The Octave Band Sound Pressure evaluation performed at the gins
indicated that in the 4000-6000 frequency (the level which
produces hearing damage) the results ranged from 84.6 - 100.0
dB (refer to Table 6). All but one of these values was below
the 85 dB level.

B. Medical

1. Pesticide Residue Laden Exposures

Potential exposures to gin workers from organophosphate and
carbamate type pesticides was determined by evaluating the workers'
cholinesterase levels.

Table 8 summarizes the cholinesterase findings. Plasma
cholinesterases remained within the normal range with no appreciable
difference between early season and late season results. However,
although all red cell cholinesterases were within normal limits on
the early season tests, a drop is demonstrated over the season.
(Early season mean 0.64 ~ 0.06 pH units; late season 0.53 ~ 0.06
pH units; mean % drop 76% ~ 7%.) The difference between early and
late season is statistically significant (t = 5.6270, d.f. = 40, p =
0.01)

a. Two tests were below normal limits on the late season tests and
one of these two workers also had an early season test. His
late season reading was less than 70 percent of the early season
reading, a drop which shows unacceptable exposure to
organophosphate.

b. All workers who had both early and later season readings showed
a drop in their red cell cholinesterases over the season,
although only the one worker mentioned previously showed an
excessive drop.

c. The ginners and helpers, pressmen and helpers, and suction men
as a group had statistically significantly lower mean levels
late in the season than early in the season. (See Table 8.)

This drop in red cell cholinesterase over the ginning season
strongly suggests the workers are being affected by organophosphate
residues from the cotton materials, either by inhalation or skin
contamination. Because those working inside the gin building
(ginners and pressmen) are affected to a statistically significantly
greater extent than the rest of the workers (t = -3.6708, d.f. = 22,
p less than 0.01) this finding is, in all likelihood, due to
activities directly related to the indoor operation of the gin.
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Hair arsenic levels were all below the median level of 400 ng/gm
reported for the lowest of five cities studied, with 11 of 18 not
detectable (limit of detection 130 ng/gm). Although there were more
with detectable levels in one of the gins as opposed to the other
gin in which hair arsenics were obtained, this did not reach
statistical significance. Further, diet could have been an
important confounding factor in causing this difference as many of
the workers with detectable levels in this gin were related and
might be expected to share a fairly common diet. SUbsequent
industrial hygiene investigation showed that arsenicals had not been
used this season.

2. Respiratory Problems

The potential for respiratory problems associated with cotton dust
were evaluated in the worker population at each of the three gins.

In interpreting the results from this evaluation, the best test
results from all of each individual's tests are used. They are
compared to II predicted values" which take into account age, height,
sex, and race. 10 ,n Pulmonary function is considered IInormal" if
the best FEVI and the best FVC are each 80 percent or more of
their respective predicted values and the FEV1/FVC ratio using the
best values is 70 percent or more. It is expected that a person's
test results will vary somewhat from time to time. A drop in
results over shift of less than 10 percent in FVC or FEV1 and of
less than 6 percent for FEV1/FVC is considered within normal
variation. A drop greater than this may indicate a problem with
exposures to noxious substances in the work place.

Pulmonary function data is presented in Table 9. Overall there did
not appear to be work-related pulmonary function changes over shift,
although one worker around the press and one outside worker did show
significant decreases in pulmonary function over shift with
accompanying symptoms of nasal irritation and breathing difficulty.

By history four of 25 workers had chronic bronchitis, two
attributing it to "va ll ey fever", and an additional six had symptoms
during the ginning season which had not lasted long enough (cough
and/or phlegm production for at least three months a year for at
least two years) to be classified as chronic bronchitis. Another
three workers reported cough and chest tightness from the dust,
particularly when sweeping about the gin. Only ten of the 25 gave a
history without any respiratory problems.

Six workers showed decreased pulmonary function--two with a history
of asthma, two with a history of chronic bronchitis, and two without
symptoms but a history of at least 1-1/2 packs a day smoking.
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Of 24 workers questioned both pre and post shift, 13 (54%) developed
irritation of eyes, nose and/or throat, 5 (21%) developed chest
complaints (such as tightness, shortness of breath, wheezing), and 3
(12%) complained of dizziness. Ten (42%) had no complaints.

Of 12 workers whose only history was obtained on the first visit
early in the season, one mentioned an allergy to defoliants and
another mentioned the dust at the gin bothered him worse after he
had been away a while.

VII. CONCLUSIONS

A. Environmental

It is felt by the environmental and medical officers that all of the
employees evaluated during the NIOSH surveys were being exposed to the
chemical and physical agents addressed in this report and that these
employees' health was being adversely affected. The following are the
environmenal and medical conclusions.

1, Pesticide Residue Laden Materials

The environmental results obtained from the pesticide residue
analysis performed on the bulk samples described earlier are very
significant, especially in relation to the medical cholinesterase
findings. It is felt that the employees evaluated in these gins are
being overexposed to pesticide residue laden materials, e.g.,
organophosphates and carbamates. There is sufficient evidence to
draw a strong correlation between the pesticide residue laden
exposure concern and the decrease in cholinesterase levels found in
the gin workers evaluated in this study.

Based on the concentrations found on bulk sample analysis and the
period of application, results are suggestive that the chemical with
the greatest likelihood of producing the depressed cholinesterase
levels in these workers is DEF/Folex. It is also suggestive that
Azodrin, methyl parathion, and Lorsban may also be contributing to
the workers· exposure over the season. If less time had elapsed
between sampling and analysis, higher levels and/or additional
chemicals may have been found.

2. Cotton Dust

In this phase of the cotton industry (i.e., cotton picking and
ginning), there is no standard at present for cotton dust and/or
exposures to many of the pesticides used. However, the results
determined in this investigation would suggest that further
attention be given for such standards or criteria.



Health Hazard Evaluation Report Nos. 80-245, 80-24~, 80-247, P~oe 20

The results obtained especially for the cotton rllJ~t samnlinn
performed durina the February survey are stronaly suqqestive, when
compared to either the 0.2 or 0.5 mg/M3 (200 and 500 ugJM3)
criteria described earlier, that gin workers are being over exposed
to cotton dust when processing cotton, especially rood/ground
cotton. NIOSH, Morgantown, West Virginia, is presently concludinq a
major cotton gin study and the criteria mentioned above may be
lowered once the final environmental and medical data is
correlated. However, for this investigation it is felt that the 0.2
- 0.5 mg/M3 criteria are reasonable and should be considered by
the Tribal Health Board as a guide when establishing and/or
evaluating the cotton dust exposures in this gin.

It is also felt that results obtained with the SVE used during these
studies can be used to compare with current environmental criteria.

3. Nuisance Dust

The results obtained from the nuisance dust sampling did not
indicate overexposures. However, there did appear to be significant
differences in results when comparing either the amount of dust
produced by the three phases of picked cotton or the amount of dust
exposures found when comparing the various job categories. This is
important when considering the medical cholinesterase levels found.
Since the greater concentration of dust in the gins occurs to the
ginning operators, pressman, and suction operators during the
rood/ground ginning process, these may be the stages (places and
time) to attempt to reduce the pesticide exposures via engineering
controls and/or by personal protective devices.

4. Noise

All but one of the the noise levels received during the sound level
testing, as well as the personal testing, exceeded the present OSHA
standards and NIOSH recommended criteria. The majority of the noise
measurements were in excess of the criteria; therefore, it is
concluded that all of these employees were over exposed to excessive
noise levels during the survey periods. No hearing protection
program had been developed at any of the three gins.

The sound level readings obtained during the survey indicate that
these levels are continuous throughout the gins, as well as
throughout the ginning season. The noise data obtained during our
investigations are consistent with other investigators· cotton gin
noise findings. 12 ,13,14 These earlier studies concluded that the
higher noise frequency levels obtained (80-100 dBA) were primarily
between 2000-8000 Hertz (Hz). That is, when the influence of the
sound-pressure level at each frequency band was considered relative
to its effect on the A-network, the 2000-8000 Hz range was most
important. These findings are very important since the primary
level that is considered to cause hearing damage is above 85 dBA
with noise frequencies in the 4000-6000 range.
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B. Medical

Considering the combined results from the three gins studied, the
statistically significant lowering of red cell cholinesterase between
the early season and late season tests indicates the gin workers are
being affected by organophosphate residues in the raw cotton. Two
workers had low enough cholinesterases that greater protection or
removal would have been recommended if the season had not been over by
the time the results were available.

The considerable proportion (54%) of workers developing irritative
symptoms over shift, with two showing clinically significant decreases
in lung function over shift, indicates there is a problem with cotton
dust and/or general dust in and about the gin. The fact that several
workers mentioned sweeping as the worst time emphasizes this, as well as
suggesting that vacuuming would be preferable. Additional respiratory
protection should be provided at least until the exposures are
controlled or eliminated.

It should be recognized that chronic bronchitis might relate to the
residents in the valley as readily as to the ginning work force. In the
case of the six workers with bronchitic symptoms during the current
season their symptoms most likely relate to the ginning as their
exposures at work would be much more intense than their general exposure
in the valley.

The fact that these six workers developed symptoms of bronchitis during
the ginning season and that over half the workers developed symptoms
over shift suggests that additional dust control is necessary to prevent
ill effects from dust exposure at the gin.

C. Other Concerns

In general, the suction and outside operators were not considered to be
as exposed as those employees who work inside the gin. However, during
the dirtier ginning periods (second and third picked cotton), these
employees were also considered to be at risk to pesticide residue laden
(organophosphates) exposures.

VIII. RECOMMENDATIONS

In view of the findings of NIOSHls environmental and medical study, as well
as personal communications with individuals at the the gins, the following
recommendations are made to ameliorate potential health hazards and to
provide a better work environment for the employees covered by this report.
Recommendations specific to each gin are included in the individual
supplements.
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A. Environmental

Whenever possible engineering controls are the preferred method for
decreasing environmental exposures to toxic substances and harmful
physical conditions for the protection of the employees' health.

L Ventil ati on

Exhaust ventilation is the most effective means of removing the
contaminant from the work environment. One gin on the Reservation,
Parker Valley Gin, has developed such controls and this system, when
operating, should reduce the cotton dust exposures considerably.
This same gin was also considered to be the cleanest of all the gins
evaluated and it was felt that the Parker Valley's exhaust
ventilation system contributed to this condition. Therefore, this
type of local exhaust system should be considered to reduce the dust
exposure in other gins.

2. Noise Control

Noise control in a cotton gin is difficult and would require
numerous alterations to reduce the various noise sources found in a
gin. However, over time this can be accomplished and various
techniques are described in Appendix 1. This article (by W. S.
Anthony and o. L. McCaskill, 1977) describes noise control
principles, plant design and layout, machinery design and methods of
noise control, e.g., vibration, sound absorption, sound barriers and
sound enclosures.

3. Housekeeping,----
Due to the numerous sources of dust in the gin environment it is
felt that a rigorous housekeeping program is essential. This should
include periodic cleaning as well as a thorough cleaning at the end
of each shift. A vacuum system and brooms should be used for
cleaning. High pressure air nozzles should not be used due to the
high dispersion of dust created by this method.

4. Personal Protection Equipment

a. Respiratory Protection

When the limits of exposure cannot be immediately met by
limiting the concentrations in the work environment, via
engineering and administrative controls, a program of
respiratory protection should be utilized to protect those
persons exposed who are working in the gins. This program
should be an official written respiratory program.
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At present there are two types of NIOSH approved respirators
(disposable and non-disposable) available from different
manufacturers to reduce and/or eliminate exposures to the
pesticide residue laden materials which are of concern in this
study.

The following is a brief description of some of the primary
concerns which should be addressed in a respiratory program when
using either a disposable or non-disposable respirator:

(1) There should be an established procedure and means and
facilities provided to issue respiratory protective
equipment, to decontaminate and disinfect the equipment
(non-disposable type), and to repair or exchange damaged
equipment.

(2) Employees should be given instructions/education on the
proper use of respirators assigned to them, cleaning
respirators, and testing for leakage.

(3) Respirators should be issued with caution. There might be
individuals in the group for whom wearing a respirator
(either disposable or non-disposable) 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 workers to wear a
respirator.

(4) The information described above should also be given or
available in Spanish when needed.

Further information on this topic is available in the NIOSH
Publication 76-189, "A Guide to Industrial Respiratory
Protection." Finally, for those individuals who are not getting
a proper respiratory face mask fit, alternative respirators
should be made available. There are a number of different
designs and sizes, both large and small, on the market today and
these alternatives should be sought out.

b. Person~l.-!ro~~cti ve Cl othi ng

Personal protective clothing should be provided to employees
working in those areas where dust is presently being generated
in excessive amounts. This c10thing should be disposable
clothing or clothes to be worn at work only. Nondisposable
clothing should be laundered outside the home in order to
eliminate exposures to family members.
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c. Hearing Protection Pro~am

When workers are exposed to sound levels exceeding the OSHA
standard, feasible engineering or administrative controls must
be implemented to reduce levels to permissible limits. OSHA has
recently issued a hearing conservation amendment to its noise
standard. For workers exposed at or above a TWA of 85 dB, the
amendment requires noise exposure monitoring, employee
education, and audiometric testing. Review of audiograms have
to be made by an audiologist, otolaryngologist, or a qualified
physician in their absence. Employees also must be notified of
monitoring results within 21 days. Employee records must be
kept by the employer for up to five years after termination of
employment. FinallY, for those employees exposed to noise
levels exceeding 90 dBA for eight hours and/or where audiometric
testing results indicate a hearing loss, ear protection must be
worn.

To insure that full personal protection is being provided during
those periods of exposure the Environmental Protection Agency·s
Noise Reduction Ratings (NRR) should be consulted and understood
when selecting hearing protection in order to provide the most
effective device. Each protective device (ear plugs or muffs)
has a NRR rating which, for that particular type and model,
describes what percent of noise attenuation may be obtained when
using a particular device. However, these ratings can be
misunderstood, i.e., suppose a muff (X) has good attenuation at
all frequencies except at 4000 Hertz where it has excellent
attenuation and its overall NRR rating is 23. Another muff (Y)
has great attenuation at all frequencies except 4000 where its
attenuation is poor and its overall NRR rating is 26.
Therefore, if one picks muff (Y) because of the higher NRR when
the greatest noise intensity is 4000 Hertz, he would get less
protection where he needs it most.

It should also be pointed out that certain ear plug-type hearing
protectors can potentially produce ear infections. That is, ear
plugs are frequently removed and replaced during a work day and
due to the amount of dirt and grime on the workers hands it is
possible that this type of hearing protection could carry the
material from the hands onto the ear plugs and eventually into
the canal of the ear.

Based on conversations with research groups concerned with noise
reduction in gins, it does not appear at present that
engineering techniques can be developed into a gin in a short
time frame; therefore, a thorough hearing protection program is
recommended until appropriate noise reducing changes can be
instituted.
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5. Personal Hygiene

Attention to personal cleanliness and avoiding contamination of
food, drinking water, and tobacco products with the gin dust
should minimize absorption of noxious pesticides and/or other
chemicals from the dust by either ingestion, inhalation, and/or
skin absorption.

B. Medical

1. Red blood cell cholinesterase screening should be instituted.

a. At the start of the season each worker should have a red cell
cholinesterase determination. If the individual has worked with
pesticides in the recent past, or if the start of season test
differs from a previously established start of season levels by
more than 15%, a baseline should be established using the mean
of two cholinesterase determinations on separated samples of
blood taken at least a day apart. If the two values differ by
more than 15%, additional determinations should be made until
two successive tests do not differ by more than 15%.

b. Red blood cell cholinesterase determinations should be repeated
at bimonthly intervals during the ginning season. After one or
two season's experience it may be determined that the consistent
use of adequate respiratory protection may make cholinesterase
monitoring unnecessary in some groups of workers.

Any decrease of an individual's red cell cholinesterase activity
to less than 70% of his original or baseline value is cause for
concern and should (1) trigger an investigation on how to
decrease both airborne and dermal exposure to dusts which may
contain pesticide residues (consider both on and off job
exposure), and (2) require a prompt repeat cholinesterase
determination.

If an individual's cholinesterase activity is less than 60% of
his baseline, he should be removed from further exposure and
receive a medical evaluation. Return to work should be delayed
until the red cell cholinesterase has risen to at least 75% of
baseline.

2. A policy is needed regarding respiratory evaluation, particularly
for workers who are employed more than one season. A rather
comprehensive scheme for medical surveillance can be found in Title
29, Chapter XVII, Section 1910.1046 of the Code of Federal
Regulations, 1980, which can serve as a basis for such an evaluation.
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C. Other Reco~mendations

1. Repair all leaks in the interior and exterior processinQ equipment.

2. Enclose processing machinery as much as possible to reduce and/or
eliminate dust and noise problems.
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JOB/TASK DESCRIPTION

Bale Press

Ba 1e Press

Gi n Stand

Gin Stand

Yard Area

EVALUATION CRITERIA

TABLE 2

RANGE OF COTTON DUST LEVELS

COLORADO RIVER GIN
PLANTATION GIN

PARKER VALLEY GIN

FEBRUARY 1981

SAMPLING TIME mg/M3
(minutes) Cotton Dust

303 - 365 0.25 - 0.96

370 - 380 0.24 - 1.36

357 - 382 0.51 - 1.83

302 - 363 0.57 - 6.43

348 - 425 0.19 - 0.2Q

NIOSH/ACGIH 0.2
OSHA 0.5

3/

mg/M3 = milligrams of substance per cubic meter of air



TABLE 3

RANGE OF PESTICIDE RESIDUE LADEN BULK RESULTS (ug/sample)

COLORADO RIVER GIN
PLANTATION GIN

PARKER VALLEY GIN

FEBRUARY 1981

NO

NO - 0.4

NO - 0.4

1.2 - 7.1

NO - 0.9

0.2 - 0.7

LORSBAN----------,
NO - 0.8

JOB/TASK DESCRIPTION DEF AZODRIN METHYL PARATHION-
Cotton Trash/Inside Gin 10.0 - 54.0 0.8 - 2.1 NO

Cotton Trash/Outside Gin 16.0 - 24.0 1.2 - 8.5 NO - 0.5

Raw Trailer Sample 1,3 - 6.6 NO - 8.5 NO - 0.5

Rafter Sample 16.0 - 140.0 9.6 - 11.7 0.1 - 0.2

Preprocessed Cotton 1.9 - 10.1 3.4 - 13.8 NO - 0.4

Finish Cotton 0.9 - 3.3 NO - 1.2 NO

Seed 0.4 - 1.0 NO - 0.9 NO

LIMIT OF DETECTION
(ug/sample)

0.4 0.6 0.4 0.5

DEF = Defoliant (s,s,s,-tributylphosphorotriethiate)
uq/sample = micrograms per sample
NO = non-detected



TABLE 4

RANGE OF NUISANCE DUST LEVELS

COLORADO RIVER GIN
PLANTATION GIN

PARKER VALLEY GIN

FEBRUARY 1981

JOB/TASK DESCRIPTION--------
Head Ginner

Assistant Ginner

Hardman/Press

Suction Opeator

Pressman

EVALUATION CRITERIA

SAMPLING TIME mg/M3
(HOURS) NUISANCE DUST

7.5 - 8.0 3.64 - 10.55

7.5 - 8.0 2.60 - 3.76

7.5 - 8.0 3.62 - 4.34

7.5 - 8.0 2.97 - 6.79

7.5 - 8.0 0.66 - 3.36

ACGIH/TLV 8-hour 10.0

--------_._-----------------
ACGIH/TLV = American Conference of Governmental Industrial Hygienists/Threshold

Limit Value



TABLE 5

RANGE OF NOISE DOSIMETER LEVELS

COLORADO RIVER GIN
PLANTATION GIN

PARKER VALLEY GIN

FEBRUARY 1981

JOB/TASK DESCRIPTION--
Personal Samples
~ead Ginner ­

Assistant Ginner
Hardman/Press
Suction Operator
Suction Operator
Press/Behind

Area Samples
Bale Press
Gin Stand
Gin Stand
Gi n Stand
Gin Stand
Behind Stands
Incline Cleaner
Bal er
Loading Dock
Cyclone-Trash
Cotton Press
Sucker Pipe

SAMPLING TIME
(HOURS)

7-8
7-8
7-8
7-8
7-8
7-8

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

8-HOUR TWA
NOISE (dBA)------------

95.7 - 98.6
92.0 - 96.7
89.6 - 95.0
83.8 - 85.2
82.0 - 84.7
90.0 - 94.5

93.6 - 97.0
99.2 - 101.5
98.2 - 100.0
99.0 - 100.0
100.2 - 101.0
97.6 - 99.8
96.5 - 99.9
97.0 - 99.2
89.3 - 93.7
99.7 - 105.0
98.0 - 102.3
92.0 - 96.5

EVALUATION CRITERIA NIOSH 8-hour TWA
OSHA 8-hour TWA

85 dBA
90 dBA

NOTE: OSHA Revised Hearing Conservation Regulation requires employer to
institute a hearing protection program if TWA noise exceeds 85 dBA.

NA = Non Applicable--their value is the average of three measurements at each
gi n.
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Noise Control

The basic principles of noise control are quite simple. and ginners
are personally exposed to them. although they may be unaware of
their exposure. The basic principles of noise control deal with the
rioue source. the path the noise takes. and' the receiver of the noise.
When a fan is started in the fan room. it radiates noise that a ginner
perceives at the control-consolc. Closing the door to the fan room
(altering the noise path) reduces the noise level at the console. If a
ginner walks inside an enclosed office area (isolating him as the
receiver), the noise level he perceives also decreases. When the fan
g,peed is reduced (modifying the noise source). the noise level
decreases. Most ap plications of noise controlttchnology available
to ginners involve an alteration of the noise path.

Most noise is emitted from the source in the form of pressure
waves in the air. The .....aves travel in all directions from the source
until they strike a surface or simply decay with distance. When a
tI'ave str~es a surface it is partially absorbed. transmiued, and
reOected. Noise reaches the ear by a direct path without
interruptibn, and byan indirect path. through rd1ection. The direct
path is the most critical. In a gin. reflections from such surfaces as
\\'3ns. ceilings. floors, metal piping. and gin machinery contribute
significantly to the noise level. Noise control by isobtion of the
receiver or the source must interrupt the paths between the noise
!!ource and the receiver, Paths for sound include tmnsmission

, through or around objects such as ducts. piping. machinery, walls,
and doors. The effectiveness of a I!ood acoustical barri.:r can be
e8'sily dtstroycd by loose-fitting op-enings or other small cracks.

r1:lnt Desi:;n and L:i)'out

Initial decisions on plant dcsign and layout should be made with
8\oise control in mind, Design parameters must give consideration
to the ginning processes -and m:lterial flow.. Th~ dircction~I'
~h3fJ.i:tcri.stics of noise emissions from certaan pl(:ces of gin
.equipment such as gin stands and lint cleaners. should be
considaed: Noise sources such as fans that do not requIre constant
~ttrntion should be grouped nnd isolated. Thc length ofsheet-me:al
piping used to con\"~y seed cNtOr: s!H\uld he minir:'i7ed bY.Clrdul
rlacem::nt of sced-<:ollon hand!.lng and processln~ C4Ulptl~ent.

When seed or seed-<:otton conveYlIlg plp.."S cannnt he Isobtetllrom
the gin cl1lph'yc:t:s. they slll'uld t>.: insulated: Air inl'.lk~s shoul,d I'll:
placc:d outsiJc: the gin bllilJing. In many gtll~ all ,lIr tntake lor.a
ccntrifll~;}1 t>lll\\er ll,,:d 1M Sl'c:tl COll\cyance IS lucated n..'ar a );tn

-stand. l'he siren-like twise is quite (\hjecti~ll1'lhk. l.ut'ation l,r tt.'c
llir inta ke lHllside the olliltlinc or near tht" ceilill~ 11ft ht: huilding WIll
subdue the n"is\". MallY ;imil.lr apl'lic,ttillllS lind additional
princirks should be considered whell plant dcsign And laY\llIt <In:
being planned,

Machinery Dl'Sign

Noise reduction by machinery design or modification should be
conductcd by pcrsonnel qu:lliried in acoustical engineering. One
e:ro.amp!e of a modification lh:lt will r::decc.the noise produc.:d hy
machinery with rotating d0ffing brush.:s is repbcem.:nt of the
conventional dofrin~ hrush with a so1.id-face brush. Rl"sc,tr ..h at the
U.S. Cotton Ginning Research Laboratoryat Stoneville, ~lississip­
pi, indic:tted thJt the noist: produced by a convcntit)ll:lliint cleaner
W:lS reduced 20 dnA whcn;l spirally w(lund, s(llid-faee brush was
used instead or the conventional brush. The o\"crall noise len:! was
lowered 4 d UA. a aO-perctn! reduction ill sound inten~ity.when the
tin machinery nece~sary to process cotton was operated at ihe same
time as the modified lint ckant:r. In cffcc!. thc othcr eqtllpfll.:nt
producc'd enou~'.h noist: that much of the nOise reduction gaincd by
replacing the brush in one lint ckancr W:lS ll\'crshadowed. The
amount of noise reduction p(l,sihl.: through modificatIon "fall of
the high-spe.:d brush cylind.:rs has not been d<:t.:rmin.:d,

1

"PIPPEN D:r-x-: 1

Machinery noise is dircclly rroporti~'nal to th.: speed at \\ hich
the nlachinery operates. l\1:lchincry such as fans, gin stan~ts, ;ind
linl cleancrs should be (\-~r'lled at the minimum speed tll.;lt will
insure efficient and effectiVe: or.:r:lti~HI. Thc r.:pl:tc.:m.:nt or small,
high-speed fans wilh !;Itge. slow-speed f:ll1s will r.:dllcc. noise
substanti:tlly. Since fans generate minimum 11l,i~e when th.:)' ;Ire
opemteu at their ma:'timum dliciency, th.: f,ln paforlllancc curve
should be uscd as a guiuc in design of air systellls in gins,

Methods of ~(Iise Conlrol

Vihnltion

Dynamic unhalance of c411ipment resulting fmlll poor or f,\lllty
installation and maintenance can generate unnecessary n(l;sc.
decrcasl: e4uipment !ife, and interfere with ilsproper oper.tt;(\n.
Factorr.-balanced equipment may need additional balancing after
installation. Accumulation of grease and.dirt in working parts can
upset the dynamic balance of rorating equipment. erede (3)
indicated that dynamic unbalance is the most common cause of
excessive vibration in rotating machinery, Vibration is transmitted
to and through floors, walls, piping, and duct work, Noise
reductions of 10 to 20 dBA are' not uncommon when poorly
balanced equipment is properly balanced.

Vibration measurements should b~ taken first at each machinery
bearing, A vibration meter is helpful; however, observation and
personal contact (sense of touch) may be used as a field expedient.
One can often determine the extent of vibration by touching the
piping and ductwork. When excessive unbalance is evident,
qualified vibration professionals must balance the machinery
components to reduce noise and increase the life span of the
equipmeht.

Machinery vibration can produce excessive noise by direct
transmission of the vibration to other machinery and metal piping
and radiation,

Ginners can decrease radiated noise by increasing the stiffness of
the material from which the noise is vibrating or by the addition or
structural braces. Damping materials that may be brushed on.
sprayed on, or troweled on may also be used. Another possible way
that noise radiation can be reduced is by substitution of machine
components. Some examples are:

I. Substitute helical gears for straight-<:ut gears.
2. Substitute nylon. plastic or sintered gears for sleel gears.
3. Use large, low-speed machinery instead of small, high-speed

machinery.
4. Use enclosed speed reducers in lieu of open reduction gears.

Enclosed speed reducers can be quite effective noise-reduction
'devices when us.ed on bale-press tramper ariel seed-cotton
;separators. Excellent results were obtained at the U.S. Cotton
'Ginning Research laboratory when the back gears on a separator
.were replaced by an enclosed speed reducer.

Structure-borne vibration can be tra nsmitted long distances and
regenerated as noise at locations far from them~chine.Struct~re­

borne vibration and noise can be controlled by vlbraoon ,sulatlon.
This procedure in\'olves the placing of resilient material such as
flexible joints. steel springs, rubber, cork. and fclt. between
vibrating machines, the supporting structure. and the assOCiated
piping. For e.\1mple. lint cleancrs should be isolated iron1. the
associ:lled ductwork by a tlexiblc connection. ~lachinerysh.ould be
isolated from metal Ooors with vibratit1n isobtion m()un[~. The
mounts must be spccifieally selected for each machine. based
primarily on the frequencies at which the machine vibra1es. Some
typical materials used for vibration is(llators an:: cbstnmers.
elastcimeric foa'm. cork, fiber gbss. kit. and steel in such f(lrIllS as
springs, mesh p3ds, and coiled ca hles. The essr.:ntia! features of
vibration isol3tors are a resilient load-supporting lllt:ch:lnism
(stiffness) and an energy-dissipating mechanism (damping),

Piping should be isolated from the building structurc by use or
resilient pipe hangcrs. Care should be cxacised in the usc of shed



Jb

lhetal m:lchinery guards. One may add stiffening rihs to prevent the
sheet mct:ll guards from acting as aloud speaker. Expanded metal
~rd.s are sati3f:lctory; howe\'er. they provide no noise reduction.

In suml:'lklry of the material in this section. noise due toellcessivc::
Yibration can ~ n:duced by:

I. Reduction of unb:tlanced forces (balancing).
z. Isolation of a vib l'o.l lion source: from a noise ra"';"L"" ~y u:>c; o~

'. vibration isolation mount.
3. The:: Use of "ibration d<lmping material for reduction of noise

radiation from undamped surfaces. '
, 4. The use of flexible connections betwecn the vibration source

and the connectedmachin.:ry piping and ductwork.
Successful r.::;ults may rc:quire the usc of any or all of these

, kchniqucs in addition to others that contribute to the reduction of
'Doise duc to 'iibration.

'h
'Sound Absorption

. .. .
Acoustical m3terials and structures may absorb :l substantial

portion of the sound which strikt:s the surfacc. Porous. absorptive
!l":>terials are the best acoustic~ll 'lbsMbers. Fio.:rs. foams.
pcrforatt:d bQard. and f~\bries arc absorpti"e materials gener.llly
used. fib.:r glass materi::l!s .,bsorh sound hy allowin~ the s,lund
".-3\....'1 to enter and travel bo:tw<:en tht:' lioers. whert:' tht:' pn:ssurc
wavcs bc:c\)m~ scattert:d :lnd dis~ipatr:. Dense matc:rials slIch as s!t.·d
structures. shed metal. and Il;1rd-surfaced sheathing do not absorb
sound. but reflect it.

Sound absorptive materials nl3y be applied as coverings to the
surfaces of walls and ccilings. as individuully suspended units. as
linings for barriers and enclosures lIsed for the confinement of a
noise source. and as linin~ in thc form of exterior lugging for the
reduction of noise transmission through pipes and ducts.

Mufflers ar>c silencers may be used for the reduction of noise
, emitted by air compressors 'and fans. The simplest muffler to

COnstruct is an absorptive one that consists of a shect-mctal duct or
jJI;e li..,er'l with an acoustical matcrial for'the ahs,j .... ,;" .. e,f SO:.!!1d

Four experimcntal mu'mers were constructed at the Laboratory at
Stoneville and compared with a commcrcially, availahle mumer.
We constructed murnas of concentric pipes 18 inches and 26 inches
in diameter. We mJde the inner pipe from Ilattened expanded metal
and the outer pipe fruOl n-gage sheet metal. The void between the
two pipes was filled with 4 inches of aCClustical fiber glass. The
'commercial muffler was similarly constructed. but had a cylin­
drical. sound-absorbing i:lsert in the center of the pipe. The in:.ert
prevents the muftler from being u~ed in a materials-handling
situation. The mufflers were in~talled in separate treatment
combinations on the intake side of a No. 45 fan. on its discharge
side. on hoth its intJ,ke and discharge sides, and on the pipe outlet
about 35 feet downstre<lm from the fan.

Results indicated that the fan noise was not appreciahly reduced
near the fan .....hen mufflers were imtallc:d on its intake side. on its
discharge side, or on both its intake and discharge sides. Howcver.
the: fan ror"rionJI and airflow noises 25 feet downstream from the
fan were: reduced by about 5 d BA. Noise at the pipe outlet was
dramatically reduced from 95.5 to 75.0 d BAwhen two experime:n­
tal mufflers were placed in series on the discharge side of the fan and
.the: commercial mufl1er was placed at the pipe outlet.

, "

2

Cocke (2) reported that when the hOllsing ofa No, 35 fan that'
driven at 1.800 rpm by a 25-hp mowr was cov'ercd with a I '2-i
thickness of glass fiber o\'er 2 inches of felt. the noise kvcl of the
was reduced 9.5 d RA. Cocke (:!o) obC' re~ortcd th:\t noise lcvel.'i n
elbo.....s in seed-eotton convcying pipes increu~ed 4 dHr\. or loll

when seed cotton was processed through the ::;hect-metal pip:
When h~ wrapped the elbow with 3 inches of kit and loaded \"'
sheet (O.~ II-,r.' :_'-'_:~J;' ;: .• :',.:;:~.;: ne::~ :!.~ ~lb(1W was reduce
dBA. loaded "'inyl is vinyl impregnated with high-den
materials such as lead.

,Sound Barrier

Sound absorbing materi::J.ls are effective in reducing noise Ie
in the area where th.: noist: originates: however. they are of lim
use in the prevention of nois.: transmission from one ar.:;
another. Hard. smooth. nonporous materials with a densit\"
Ibl fl2. or greater. are much more effective as noise barriers. T~'1
enclosed barriers are not effective sound reducers. since the n
level inside the enclosure greatly increases du~ to the cDnri •• en
of the noise to a small ....o(urne. ·However. totall\' enclosed ban
do prevent noise transmission,toad]acent areas. One sn0uld lint
barrier with an ahsorpti\'e m"terial to incn::tse its effectiveness
noise-n:ducrion device. :\oisc h:trriers can oftcn be desi!:!ned ,
that. they. will have a minimal effect on process operation."
geometry of a barrier is important bec:tuse it must hlock ul! d
and rdkcted noise between the source :lnd the receiver.
usefulness of barriers can be underst00d hy a simple exan
Install a temporary bJrrier between a noise source and a rece
Now, movc the: b:uricr closc:r to the receiva and thCll doser te
noise source. Install a br~cr h:lrri.:r :J"!c! ::::: ... ,; i; ~"\c;,; :l ••J f
between the noise soure-.: ;nd the recein:r, Sit:nifican! d':vi:ll
should occur in the mlise kvd perceived h)' the receiver.
m.,,. ...... 'or ShllUld he at kast 30" int (1 The -shadow" or NlHCCh:d:
behind the harrier. l-brm:rs must nt:' locat..:J prllp::riyilnu h.I"
proper dim.:nsi'lns so the opa~llt>rwill h.: pwtected fwm hil;h r
levels. The dinlensit\1\s and [(lcalic,"s of th.: barrit:r cal
calcubted th::oretically irom inf,)rmati,'n pn:st.:nt..:d by Cn:d,

The following succcsti,lllS l'twlllJ b..: cOllsiJ..:red when Sl

barriers are used. Th~ harriers l'houlJ:
J. Have a kngth':Ind widlh that art:' ~n:at..:r than the wa\"ek

of the noise. t"NC th:\t th..: w:lveknt:ths or most t:in mach,
noises that contribute to the .-\-w~ightil1g sCill.: r;lOg.: !

0.25 to 4.5 f~"Ct (t;\hlt: I),
2. Be loc;lt~'d n.:ar the sourc.: or the n:ceiver.

,3. Be lined with <In <lCllllsti.:a!' absorptive material that
prevent the rellectlOn of noise in the area between the h"
and the noise source

Some examples of common huilding materials that arc dft.:ct
tiarriers are: sted. concrete. wood. hric~. gypsum ho:trd. 1;1:
plaster, and lead. Many specialty. pwducts dcsif'm:d as e1kc!
~u, .; .. r m:lleri..\I~ arc a\";,il... "". ,,>[,,c,,lIry f,;,rricr produCh ~lIch

sheet lead laminated to plastic f0<1m 11r fihcr g!:lss ;tnl! IO:lut.:J \i
laminatedhctween foam absorptive face <lnu foam insul:ltion I:t
arc availahk.



. Ol'ie can ~chic';e some: sound 'redue:tion hy use: OlllOlld machlncry
ruOllrds to shield' rotating machinery coml"0nencs. Standard fincr
~'ass guard$ were installed on ~ li.nt cleaner and lint clea~er
:ondenser at the: U.S. Cotton YlOntng Rc~carch' l.ah(lrator~ at
S~onc"ille.and noi~e: on each ~ide of the lint cleaner was reduced 2
~BA. We applied a Ii 2-inch-thick fo~~-ruhhcr seal to, the
~rimeter of the guards to proVIde an airtight ~eal hctwee~ the.
~wuds and the lint cleaner and condcn~er. ~hen we: applied 2
mches of acoustical fiber glass to the mtcrlC''' of the s:~nd~.trd

guards. the noise near the lint cleaner WilS reduced an addillonal I
dBA. In addition. a harrier was placed in the rear of t:, _Iin~ cleaner
as shown in figure 3. Thc front and back .of the .harner were
rons(ructed of'! 2-inch-thick plywood. and '-lOch-thIck fioer gl~ss
was sandwiched between the front and hack4 ( .- .•i, The nOise
filV!r the lint cleaner was (educed over 4 d HA when the ~her-glass­

fined I?uards and the acoustical harrier a: th7rearofth~ IlOt clea~er
were in:;talled and tested together. Application of the h~lted nOllie
control methods mentioned aoove produced effective r~$ults.

AdditionahlOise reduction might be obtained by theaflpllcatlon of
2M:ousticaltreatments' other than those we usc:d. . .. :

Cocke (2) installed an X-foot by 8-foot by )14-tnch-thICk
plywood barrier lined with 3 inches of glas~ fiber ahout I fo'!t from
ithe rear ofa lint clt:aner and reduced the nOise level 3 feet behmd the
lint clcaner by over 10 dRA.

An l:xample of the utilization of existing barriers would be the
reloC3tion of the v:lne-axial fans used for the conveyance of lint
~otton to a position outside the gin. Such a relocation of one 26­
~\1ch vane-axial fan reduced the noise level near the control console
by '2 dBA. Rain hoods shouid be installed on th~ discharge of t~e
fan. and the motor should be mounted underthe Ian .....hen the fan IS
moved outside. In addition. the fan should he located perpen­
dicular to the pipe or duct that is inside the building so that dircct-
path noise will be reduced. '

Sound [ndo~urcs

'Il/hm a large amount of noise n::dtlcti.on' is ~c~ired. a to.v?!
€:Eldosure is the most cffective sound-reduction deVice. An eHccllve
enclosure must: , .

I. Have airtight joints since even a sm~1I crack can t~n~m~t a
large amount of noise. A small crack In an enclosure IS SImIlar
to a leak in a high-pressure air tank,

2; Be: constructed 'of heavy .....:llIs that do not vibrate from
excessive noise.

3. Be line:d ..... ith material that will absorb noise and prevent
reverberation. .

4. Provide vcntib-tion. if needed. Ventilation air may be ducted
to and from the enclosure with flexible piping. In some
instances, acoustically lined openings can be left in the
enclosure if one e.\ercises care to eliminate the direct path
from the noise source to the exterior of the enclosure.

~ Be vibrat!onally isolatt:d from the noise source.

6. Not cause a large reduction in efficiency or creatt a safdY
" hazard.

Cfl

We constructed a sound enclosure at tlie Stoneville laboratory
to house a floor-mounted. 2-hp variable-speed motor that was
producing excessive noise nea'r an experimental lint deaner. The
principles mentioned above were employed in construction of the
enclosure. A plywood box with :m open bottom was constructed
Crom 1/2-inch-thick plywood and lined with2 inches of fiber glass
and 3 inches of acoustical foam. We provided \'entilation air by
cutting 6-inch by 6-inch openings in the left rear and right front of
the box. We constructed plywood ducts 'ined ..... ith the same
insulation as the enclosure to transmit air from behind the bo."( to
the ventilation intake and away from the discharge outlet of the'
enclosure:. Noise levels at 3 location near the motor (4 feet away
horizontally and 5 feet away vertic3lly) were reduced from 86 to 54
dBA by the sound enclosure. Care must be exercised when
enclosing equ'ipment such as motors so overheating will be

, preve.nted. Extended periods of opt:ra:ion allowed the 2-hp moror
co overheat and ';entilation air had to be forced in by a remotely
located fan.'

Because of the problem of motor temp::rature rise that arc
associated with total enclosures. and because of their associated
size, weight, and construction cost. a simple mumer offers an
attractive alternative: for totally enclosed ian cooled (TEFC)
motors. Such commercially available mufilers can reduce the noise
of a motor-<ooling [an to wit,hin acceptable limits. Mufflers for
.motors other than TEFC motors are not available except as
enclosures.

When enclosures are used for the confinement 'of processing
.operations such as lint cleaning. dosed-<:ircuit television s~:stcms

an; essential. Ginners can stnw:gically fecate cameras to monttoras
many operations' as necessary to property comrol the ginning
operatiqn.
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