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. Summary

In January 1988, the Divison of Respiratory Disease Studies, Nationd Ingtitute for
Occupationd Safety and Health (NIOSH), received arequest for a health hazard evauation
from the International Chemical Workers Union (ICWU). NIOSH was requested to evauate
exposures to ashestos and diesdl emissions at four salt mines located in Kansas, Texas, and
Louisana. On April 13, 1988, NIOSH conducted a walk-through survey at the International
Sat mine and mill located on Avery Idand, Louisana. On November 29-30, 1988, medical
and environmenta evauations were conducted at the Internationd St mine and mill. The
environmenta evauations conssted of persona, breathing zone and areaar samples collected
for cod tar pitch volatiles (CTPV), polynuclear aromatic hydrocarbons (PNA's), diesdl
particulates, oxides of nitrogen (NO, NO,), carbon monoxide, and asbestos.

At Internationa Sdlt, the only detectable overexposures were to cod tar pitch volatiles
(CTPV) and nitrogen dioxide (NO,). Nitrogen dioxide and CTPV's are by-products of
combustion of petroleum based fuels. Fourteen CTPV samples were collected; eight persona
and sx area. Three of the fourteen samples had no detectable CTPV's. The remaining eleven
samples ranged from 0.06 to 0.46 milligrams per cubic meter of air (mg/n), with ten
exceeding NIOSH's Time-Weighted Average (TWA) recommended exposure limit (REL =
0.1 mg/m?®) and eight exceeding the MSHA Standard, 0.2 mg/m?® asa TWA.

Nine full-shift persona NO, samples were collected on equipment operators, concentrations
ranged from 2.2 to 3.5 parts per million (ppm) with amean exposure of 2.9 ppm.  All nine
samples exceeded NIOSH's celling REL of one part per million. None of the samples
exceeded MSHA's Standard (5 ppm as a celling limit).

Asbestos was not detected above the NIOSH/MSHA evduation criteriain 13 airborne
samples collected in the mill areas. However, chrysotile asbestos was identified in three air
samples and in four of five bulk/settled dust samples collected from the #2 tower office,
trangte Sding, and steam hoist area. Trangte Siding was being removed by a contractor on
the day of this survey a the eam hoist house and from the old part of the mill housing the
boilers.

All employees of the Internationd Sat mine and mill were asked to participate in the medica
portion of the hedth hazard evauation. The medica evauation consisted of aMedica
Research Council (MRC) gquestionnaire on respiratory symptoms, smoking habits,
demographic information and work history; chest x-rays; and pulmonary function tests. Of the
gpproximately 240 employees, 159 (66%) participated. This number was amost evenly split
between surface and underground workers, with 80 working underground and 78 working on
the surface; one participant was aretiree. Forty-six (29%) employees were smokers, forty-
nine (31%) were ex-smokers, and sixty-four (40%) claimed to have never smoked. The
prevalences of chronic cough (13%) and chronic phlegm (17%) reported by Internationa Salt
workers were not statigticaly sgnificant when compared to a group of non-exposed blue-
collar workers. Underground workers complained more frequently of eyeirritation and
tearing of the eyes which is congstent with exposure to diesdl by-products.
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Pulmonary function results showed fourteen workers with mild obstruction, one with moderate
obstruction and one with severe obstruction. All were over 40 years old and with one
exception were either current or ex-smokers. There were two with mild restriction of lung
volume. Of 159 chest x-rays, two were positive for pneumoconiosis with one having a
median reading of > 1/0 and one > 1/1. Both occurred in underground workers who had a
mean mining tenure of 34 years. Both workers aso showed amild obstructive pattern on their
pulmonary function tests

According to NIOSH/MSHA Evauation Criteria, overexposuresto CTPV existed
in the mine during the survey. Overexposuresto NO, in excess of the NIOSH REL
were also measured.

Airborne asbestos exposures in the mill were below NIOSH/MSHA exposure
criteria, but chrysotile asbestos was identified in air samples and samples of bulk
materials and settled dust. Recommendations for reducing occupationa exposures

to these workplace contaminants and to conduct a follow-up medica questionnaire
survey can be found in section VII of the report.

KEYWORDS: SIC 1479 (Sdt Mines), Diesd Exhaugt, Cod Tar Pitch Volatiles, PNA's,
Asbestos, Oxides of Nitrogen.
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Airborne asbestos exposures in the mill were below NIOSH/MSHA exposure
criteria, but chrysotile asbestos was identified in air samples and samples of bulk
materials and settled dust. Recommendations for reducing occupational exposures
to these workplace contaminants and to conduct a follow-up medical questionnaire
survey can be found in section VII of the report.
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I ntroduction

In January 1988, the Divison of Respiratory Disease Studies, Nationd Ingtitute for
Occupationd Safety and Health (NIOSH), received arequest for a health hazard evauation
from the project director, International Chemical Workers Union (ICWU) located in Akron,
Ohio. NIOSH was requested to evauate exposures (medically and environmentaly) to
ashestos and diesdl emissons at four salt mines located in the states of Kansas, Texas, and
Louisana. NIOSH was also requested to evauate the synergistic effects of exposure to
ashestog/diesd. The synergistic effects were not evaluated because of insufficient numbers of
study participants with exposures to the substances of concern. On April 13, 1988, NIOSH
conducted awak-through at the International Salt mine and mill located on Avery Idand,
Louisana. The walk-through was used to help determine potentia exposures to the ICWU
workforce and to assst in the planning of the medica and environmental evauationsto be
conducted at the mine and mill. The environmenta and medica eva uations were conducted
at this mine and mill (Internationa Salt) on November 29-30, 1988.

Background

Avery Idand is near Vermillion Bay on the Gulf of Mexico, about 125 mileswest of New
Orleans. Avery Idand covers 2500 acres. Avery Idand is apiercement salt dome which has
pierced through overlying strata to reach the surface. This sdt piercement actudly created the
idand from the marsh asiit rose 152 feet above the surrounding swamps. International Salt
has been mining the salt dome since 1899 and has extracted millions of tons of rock sdt. The
firgt shaft was sunk 550 feet and eventually carved out rooms of salt up to 100 feet high. In
1973, a second shaft was sunk 1000 feet. The mine workings today extend a mile across the
dome at its widest point.

In mine areas, the mass of the salt dome absorbs the humidity keeping it low and comfortable
while the temperature usualy stays a constant 70° F year round. On Avery |dand, surface
temperature ranged from 82 to 85° F and a relative humidity ranging from 28 to 49%.

To enter asdt mine, miners go down a shaft to the sdt bed. One sde of this shaft is used to
transport miners, and the other side is used to trangport materials and equipment and to hoist
mined sdt. These shaftsare usudly 12 to 18 feet across. Sdlt is normaly mined by the room
and pillar method where solid st pillars are left for roof support. At Internationa Sdlt, the
room height was 100 to 120 feet, and the haulage ways for transport vehicles were 40 to 60
feet wide. The volume of ar moving through these rooms during this survey, per management
measurements, averaged 355,000 cubic feet per minute (cfm).

Thefirgt step in the mining process is undercutting. Undercutting is accomplished by using an
eectricdly driven machineto cut a 10 foot degp dot under asdt wall. Thisleaves asmooth
floor for picking up the sdt after blagting. Next, holes are drilled into the sdt wall to a depth
of 10 feet or more and explosives are inserted. At the end of the work shift, the explosives
are detonated. Internationa Salt works two production shifts four days aweek; day and
afternoon. Thereareatota of 33 miners on each shift. During the survey, Internationd Salt
had eight pieces of diesel equipment operating. After loading, the transport trucks haul the st
to acombination crusher/feeder which crushes the sdt into smaler pieces and feeds the sdt
onto aconveyor bet. The conveyor belt carries the st to a series of crushing and screening
gations for further Szing, as needed, and then to astorage area. The At is hoisted to the
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surfacein "skips' (large bins). Next, the sdt is dumped onto a conveyor belt and transported
to bing/silos for further processing.

The above ground processing of rock salt consst of sorting the mined salt which is 98% pure,
into various marketable sizes. When Szed, the sdt is either packaged or sold in bulk and
shipped by ralil, truck, or barge.

V.  Methods
A. Environmenta

On November 29-30, 1988, environmenta samples were collected a the mine and mill
on the day shift for exposures to cod tar pitch volatiles (CTPV), polynuclear arométic
hydrocarbons (PNA's), diesdl particulates, nitric oxide (NO), nitrogen dioxide (NO,),
carbon monoxide (CO) and ashestos. At the mine, full-shift persond breathing zone
samples were collected for NO/NO, and diesd particulates. Full-shift area samplesfor
CTPV and PNA's were collected on the equipment. Partid-shift samples for carbon
monoxide were collected on the equipment for four hours using solid sorbet tubes. Full-
shift samples were normally placed on the equipment adjacent to the operator and within
three feet of his breathing zone. On the surface, full-shift persond and area samples
were collected for asbestos. Area samples were positioned mainly in theimmediate
work area.

The PNA samples were collected using a sampling pump cdibrated a aflow rate of 2.0
lpm in-line with a37 mm PTFE laminated filter with a 2.0 micrometer (um) pore size®
Connected to the filter was an Orbo-43 solid sorbet tube. The CTPV samples were
collected at the same flow rate as the PNA samples and with the same typefilter, except
that it did not include the sorbet tube® The diesdl particul ates were collected with a
1-gstage, single-jet impactor that is inserted into a respirable dust sampling train (cyclone
followed by an impactor followed by afilter). The effective cut-off diameter (ECD) for
the impactor is 1.0 um aerodynamic diameter. The impactor consists of three parts. The
fird part isa 37 mm cassette with amodified orifice (0.1 cm diameter). The second part
isa gpacer, and the third part consists of a greased pre-weighed duminum foil impaction
plate containing four holes gpproximately 0.64 cm in diameter at 90° apart, and 1.14 cm
from the plate's center. Air is pulled through the cyclone, impactor, and filter a aflow
rate of 2.0 Ipm.®

Nitric oxide and nitrogen dioxide were collected using the Pames*® passive dosimeter.
The passive dosmeters arerigid, cylindrical, plagtic tubes with a mesh screen at one end
of the tube that is coated with triethanolamine. In the nitric oxide dosimeter, thereisan
impregnated filter containing chromic acid which is placed on top of the coated mesh
screen. Carbon monoxide was monitored using a sampling (Eump cdibrated a 20 cubic
centimeters per minute in-line with a Drager long-term tube.©
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Asbestos was collected using a sampling pump calibrated at aflow rate of 2.0 [pm in-line
with a25 mm, three piece cassette with a 50 mm dectrically conductive extension cowl,
mixed cdllulose ester filter, (0.45 to 1.2 um pore size), and a backup pad.? Settled dust
samplesfor ashestos were collected usng a sampling pump calibrated at aflow rate of
4.0 Ipm in-line with a 37 mm, two piece casstte containing amixed cdlulose ester filter
with abackup pad. Preceding the filter, a plastic disposable syringe tip was used as a
vacuum nozzle to collect the dust. This syringe tip was changed each time asample was
'?'Oallla?d% 31’21% methods used to andyze the mine and mill environment are summarized in
e.234>

Medical

All employees of the Internationa Salt Company in Avery Idand, Louisanawere asked
to participate in the medica portion of the hedth hazard evauation.

A mobile trailer equipped with spirometers and an x-ray machine was parked at the mine
gtefor the medica survey. After receiving an explanation of the tests and consenting to
participate, each volunteer had standing height measured, received a posteroanterior
chest radiograph, performed spirometry, and was administered a standardized
guestionnaire.

A modified version of the Medica Research Council (MRC) questionnaire on
respiraory symptoms, supplemented with questions concerning smoking habits,
demographic information, and occupationa history, was administered by trained
interviewers (Appendix 1). In addition, participants were asked to classfy the frequency
of eleven acute symptoms experienced a work as "never/rardy”, "sometimes’, or
"often”. For purposes of thisanayss, "chronic cough" was defined as a cough on most
days for as much as three months each year. "Chronic phlegm™ was defined as the
production of phlegm on most days for as much as three months each year. "Chronic
shortness of breath” meant having to stop for bresth when walking at his’her own pace
on level ground [Medical Research Council 1960].7

Spirometry was performed using adry rolling-sed spirometer interfaced to a computer
termind with tape and disk storing capabilities. At least five maxima expiratory
maneuvers were recorded for each person. All values were corrected to BTPS (body
temperature, pressure, saturated with water vapor). The largest forced vital capacity
(FVC), forced expiratory volume in one second (FEV,), and peak flow (PF) were
selected for andysis regardless of the curves on which they occurred. The spirometer
and me%gr;ods met the quality control recommendations of the American Thoracic Society
(ATS).

Each chest radiograph was read independently by certified pneumoconiosis "B" readers
who, without knowledge of the subjects ages, occupations, or smoking histories,
classfied the films according to the 1980 ILO Internationd Classification of Radiographs
of the Pneumoconioses.® It is now extensively used internationally for epidemiological
research, for the surveillance of those in dusty occupations and for clinica purposes.
Parenchyma and pleura abnormalities are recorded. If there was a disagreement
between the two readings, a third reading was obtained and the median profusion of the
three readings was used for andyss. A chest radiograph was defined as positive for
pneumoconiogsif at least two of the three "B" readers categorized small opacity
profusion as 1/0 or gregter.



Page 6 -

Heal th Hazard Eval uati on Report No. 88-389

To evauate the potentia for acute respiratory effects from occupationd exposures, & the
Internationa Salt Company, the participants were compared with workersin

nonexposed blue-collar occupations. Likelihood ratio tests for goodness-of-fit were
used to compare the responses to questions about chronic cough and chronic phlegm to
the prevaences expected if the workers at the Internationa Salt mine had the same
symptom prevalences reported by the non-exposed blue-collar workers.™® Knowledge
of each employeg's smoking history was used to caculate the expected preva ences of
these respiratory symptoms. Percent predicted pulmonary function values were
caculated using Knudson's prediction equations®  The observed lung volume or flow
rate converted to BTPS was divided by the predicted value and multiplied by 100 to
obtain the percentage. In the absence of airway obstruction, a restrictive ventilatory
impairment is present when the FVC isless than 80% of predicted. An obstructive
ventilatory impairment is defined as an FEV, of less than 80% of predicted or an
FEV,/FVC% less than 70%. However, an occasiond individua may be dightly below
the normal value and not have arespiratory disorder. An anayss of covariance was
used to determineif age-, height-, and smoking-adjusted mean pulmonary function values
were different between surface and underground workers.

V. Evauation Criteriaand Toxicology

A.

Criteria

Evauation criteria are used as guidelines to assess the potentid health effects of
occupationa exposures to substances and conditions found in the work environment.
These criteria are generdly established at levelsthat can be tolerated by most hedthy
workers occupationdly exposed day after day for aworking lifetime without adverse
effects. Because of variationsin individua susceptibility, asmall percentage of workers
may experience hedth problems or discomfort at exposure levels below these criteria.
Consequently, it is important to understand that these evauation criteria are guidelines,
not absolute limits between safe and dangerous levels of exposure.

The primary sources of environmental evauation criteriaused in thisreport are: (1)
NIOSH Recommended Exposure Limits (REL's), and (2) Mine Safety and Hedlth
Adminigration (MSHA) Standards. In evauating the exposure levels and any
recommendations for reducing the levels found in this report, it should be noted thet the
meta/non-meta surface and underground mining industry is mandated to meet the
MSHA Standards (these MSHA Standards are adopted from criteria established in the
1973 ACGIH TLV's).%2 Often, the NIOSH REL's are lower than the corresponding
MSHA Standards. NIOSH recommended exposure limits are usudly based on the
most recent information available and on the concerns related to the prevention of
occupational disease.

A time-weighted average (TWA) exposure in this report refersto the average airborne
concentration of a substance during anormd eight to ten-hour workday. Some
substances have recommended short-term exposure criteria or ceiling (C) vaues which
are intended to supplement the TWA where there are recognized toxic effects from high
exposures. These exposure criteria and standards are commonly reported as parts per
million (ppm), or milligrams per cubic meter of air (mg/n).



Page 7 -

B.

Heal th Hazard Eval uati on Report No. 88-389

Toxicology

The following information describes the possible toxicologica and physiologica effectsto
workers exposed to the substances monitored during this survey. These effects are
described so workers will be familiar with the symptoms and consequences of
overexposure. The effects depend upon such factors as contaminant concentration,
length of exposure, workload, individua susceptibility, and synergistic or additive effects
of more than one substance.

Cod Tar Pitch Vdlatiles/Polynudear Arometic Hydrocarbons

Cod tar pitch volatiles (CTPV's) and polynuclear aromatic hydrocarbons (PNA's) are
terms frequently encountered when dedling with cod tar and petroleum products.
CTPV's are products from the combustion of petroleum products or the destructive
digtillation of bituminous cod. CTPV's contain polynuclear aromatic hydrocarbons
(PNA's). These hydrocarbons sublime readily, thereby increasing the amounts of
carcinogenic compounds in working areas*¥ Epidemiologica evidence suggests that
workers intimately exposed to the products of combustion or didtillation are a an
increased risk of cancer at such sites asthe respiratory tract, kidney, bladder, and
in.®® Coke oven workers, for which the CTPV standard was devel oped, have been
found to be a the highest risk for lung and kidney cancer if employed for 5 or more
years. While the agents responsible for cancers among coke oven workers are
unidentified, it is suspected that severd of the PNA'sin CTPV'sareinvolved. The
primary hydrocarbons that are suspect human carcinogens are chrysene and benzo (a)
pyrene. 419 These hydrocarbons are small in size, readily inhaled and typically
repr@en}%)lS-GS% of the diesel exhaust particulates emitted from diesel powered
vehicles

Died Particulates

Emissions from diesdl engines consists of both gaseous and particulate fractions. The
gaseous condtituents include carbon dioxide, carbon monoxide, nitric oxide, nitrogen
dioxide, oxides of sulfur and polynuclear aromatic hydrocarbons. Particulates in diesdl
exhaugt are composed of solid carbon (soot) which tend to form clusters during
combustion. Asmuch as 15 to 65% of the diesdl emissons are made up of organic
compounds adsorbed onto the surface of particulates®® More than 95% of these
particul ates are less than one micron in size®” It has been suggested that the diesdl
exhaugt acts as a carrier for the gaseous fractions of diesel emissons by trangporting
these fractions and other exhaust pollutants deeper into the lower regions of the lung.
From animd studies, toxicologica and epidemiologica findings suggests thet a potentia
hedlth risk exists from exposure to diesd exhaust.™® These studies serve as the basis for
the current NIOSH conclusion that exposure to whole diesd exhaust is associated with
the risk of cancer.

Nitric Oxide

Nitric oxide is a by-product of both combustion and the detonation of explosives. Nitric
oxide (NO) is converted spontaneoudy in air to nitrogen dioxide and both gases are
usually present together. At concentrations less than 50 ppm, this converson isusualy
dow and can result in negligible quantities of nitrogen dioxide"® Animd experimenta
detaindicates that nitric oxide is about one-fifth as toxic as nitrogen dioxide"? At 175
ppm, guinea pigs lived for an indefinite period, while a 322 ppm, methemoglobinemia
was produced in 60% of the guinea pigs.™® Methemoglobinemia results when oxygen in
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the blood can not combine with the hemoglobin thusimpairing the transport of oxygen.
Information suggests that in mixtures with carbon monoxide and nitrogen dioxide, an
additive exposure effect can occur. At concentrations less than 25 ppm, thereis very
little concern with chronic effects in humans, 29

Nitrogen Dioxide

Nitrogen dioxide is formed from nitric oxide, a by-product of combustion of petroleum
based fuels. Nitrogen dioxide is an irritant to the mucous membranes and may cause
coughing accompanied by amild or transent heedache. The symptomswill usudly
subside after afew hours upon cessation of exposure. If exposureis long enough and
the concentrations high enough, dyspnea (shortness of bregath), persstent cough,
cyanosis, bronchitis, and pulmonary edema can occur.®® There have been several
sudies on the effects of continuous exposure at low concentrations.*® One study found
that rats exposed to 0.8 ppm had elevated respiratory rates and at 2.0 ppm, there were
dight lung changes, but no effect on their life pans. Ancther study using mice found that
at 0.5 ppm for 6, 18, and 24 hour daily exposures for three to twelve months, that there
was an expansion in the dveoli of thelungs. Lesions gopeared as would be consstent
with the development of early foca emphysema. Severa studies of higher
concentrations have aso been conducted. One study with rats using pure NO, at
concentrations of 1, 5 and 25 ppm for 18 months showed no chronic effects. However,
there were transient, acute changes in the lungs at weeks end.®

Industrid data on human exposures have not been conclusive; however, animal research
has developed severa important principles. Fird, intermittent NO, exposures are
considerably less toxic than continuous exposure. Second, the hazard associated with
NO, during continuous exposure is primarily determined by the peak and not by the
average concentration.® The latter is supported by data that indicates an equivaent
effect on the severity of respiratory infections from continuous exposures a 2.0 ppm and
0.5 ppm, with 1-hour peaks a 2.0 ppm, and that brief hi %h level exposures are more
hazardous than longer exposures at low concentrations/® Thereisanoted reduction in
pulmonary function among normal adult males exposed to 4-5 ppm NO, for 10-15
minutes. Studies on individuals with bronchitis exposed to NO, concentrations above
1.5 ppm (not at or below thisleve) resulted in increased airway resistance.®

Carbon Monoxide

Carbon monoxide (CO) can be formed from the incomplete combustion of petroleum
based fuds. Exposure to CO decreases the ability of the blood to carry oxygen to the
tissue. Typicad symptoms of acute CO poisoning are headache, dizziness, fatigue and
nausea.®” High concentrations of CO may be rapidly fatal without producing significant
warning symptoms. Exposure to the gas may aggravate heart disease and artery disease
and may cause chest pain in those with pre-existing heart disease. The MSHA Standard
for COis50 ppm asa TWA. NIOSH recommends a TWA exposure limit of 35 ppm
for CO to 1) prevent acute CO poisoning, 2) to prevent myocardid dterations by
maintaining carboxzy-hemogl obin at lessthan 5 percent, and 3) to prevent adverse
behaviora effects@®
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Asbestos

Increased hedlth risk resulting from occupational exposure to ashestos has been well-
documented in the scientific literature. Asbestos is associated with achronic and
dehilitating lung disease which normaly occurs following long-term expasures to high
levels of ashestosfibers. More recently, asbestos has also been linked to severa types
of cancer, including mesothelioma and cancers of the lung, esophagus, somach, and
colon. These cancers usudly appear many years after the initial contact with asbestos,
and sometimes result from short-term and/or low-level exposures. This indicates that
there may not be a"safe" level of exposure to asbestos for the imination of al cancer
risk. Thisrisk isaso greatly enhanced by cigarette smoking.®

NIOSH currently recommends that occupationa exposure to asbestos be kept to the
lowest feasible leve that can reliably be determined.?2?? This recommendation is based
on the proven human carcinogenicity of asbestos and on the absence of aknown
threshold exposure level below which there is no risk of cancer. For most industrid
settings, the lowest feasible limit for reliable detection of asbestos corresponds to aleve
of 0.1 fibers/cc.

VI. Reaults and Discussion

A.

Environmentd

The operation of diesd equipment a Internationa Sdlt, Avery Idand, was minimd.
There could have been nine pieces of equipment operating; however, four pieces of
equipment were in the shop for repairs or maintenance. Five pieces of equipment were
monitored during the survey; three trucks and two loaders. Samples were aso collected
in the shop where the diesdl equipment was being repaired.

Temperatures in the mine ranged from 82 to 85° F over the shift, and the volume of air
flowing through the mine, per management measurements, averaged 355,000 cfm. The
room height throughout the areas monitored ranged between 100 to 120 feet and the
haulage ways averaged between 40 to 60 feet wide. Because of the larger physical
dimensions of dome sdt mining, greater volumes of air are needed to move air to
working sections in order to dilute/remove contaminants.

Three short-term nitrogen dioxide detector tube measurements were taken underground
between the 900/1100 bench at 6:40 am, 8:00 am, and at 2:30 pm. NO, concentrations
ranged from 0.5 to 4.0 ppm. Short-term detector tube measurements for carbon
monoxide were aso collected at these times with levels ranging from one to five ppm.
Nitrogen dioxide (NO,) levels became more elevated over the shift, and thisindicates the
ar was not being directed to the work areas is sufficient quantities to dilute buildup of
these exhaust gases. Nitrogen dioxide dosmeter samples worn by the equipment
operators over the shift ranged from 2.2 to 3.5 ppm. None of the long-term dosimeter
measurements or short-term detector tube samples for NO, exceeded MSHA's ceiling
gtandard, 5 ppm. Two of the short-term detector tube samples and dl of the long-term
NO, dosmeter samples exceeded the NIOSH REL, 1 ppm as a ceiling concentration.
Carbon monoxide did not exceed either NIOSH/MSHA criteria
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Cod Tar Pitch Vdlatiles/Polynucdear Arometic Hydrocarbons

At the Internationa Salt mine/mill, fourteen area samples were collected and andyzed for
the benzene soluble CTPV's. The CTPV samples ranged from below detectable limits
to 0.46 mg/m?. Eight of the fourteen samples were persond samples; CTPV exposures
ranged from 0.13 to 0.46 mg/n. All eight samples, worn by operators working the
900/1100 bench, exceeded NIOSH's REL (0.1 mg/m?® asa TWA) and seven exceeded
the MSHA Standard for CTPV (0.2 mg/m?® asa TWA). Only one of the area samples
in the maintenance shop exceeded NIOSH's CTPV REL. Those sampling results can be
found in Table 11l and Summary Table X.

Twelve area PNA samples were aso collected underground on the equipment or in the
maintenance shop. Of 16 different PNA's analyzed on each sample, five were present at
detectable levels in the underground samples. These PNA's were naphthaene,
acenaphthene, acenaphthylene, fluorene and phenanthrene. Naphtha ene concentrations
ranged from ND (less than 0.001 mg/n¥) to 0.04 mg/m?, well below the MSHA
Standard of 50 mg/me. The other PNA concentrations ranged from ND (less than 0.001
mg/n¥) to 0.02 mg/m?. The PNA levels (while low) did find quantifiable levels aoove the
limit of detection (LOD) of the anaytica procedure.

Naphthaene, technicaly, is not considered a PNA becauseit has only two fused
benzene rings (atrue PNA has three or more).®® Because naphthaleneis analyzed asa
PNA, it's reported with PNA compounds. The PNA concentrations found in Table IV
are the sum of the gaseous state PNA's collected on the back-up sorbet tube. No
particulate PNA's were collected on thefilter samples. Of the five PNA's detected,
phenanthrene is considered a suspect carcinogen.**'% However, phenanthrene
concentrationsin air were low, a the detection limit for the anaytical procedure (0.001

mg/n).
Diesd Paticulae

Seven persond, breathing zone samples were collected from the operators of the trucks
and loaders. The reason for sampling for diesel particulates was to determine the diesel
fraction of the mine dust. The diesd fraction has been found to be in the submicron
range, thus having the potentid for reaching the lower airways of the lung. The diesdl
fraction is composed of solid carbon (soot), with organic compounds adsorbed onto its
surface. The diesd fraction ranged from 0.07 to 0.25 mg/m, and the organic content of
the diesd fraction ranged from 70 to 88%. Since there was no diesd operating outdoors
during the survey, no diesdl particulate samples were collected. Thereis currently no
occupational standard for exposuresto diesdl particulates.

Nitric Oxide

Nine persond full-shift samples for nitric oxide were collected underground at the
Internationa SaAlt mine. The persona time-weighted average (TWA) concentrations
ranged from 10.9 to 20.5 ppm. None of the samples exceeded the MSHA or NIOSH
evauation criterion of 25 ppm. The resultsare found in Table VI and Table X. No
outdoor samples were collected.



Page 11 -

Heal th Hazard Eval uati on Report No. 88-389

Nitrogen Dioxide

At Internationa Sdlt, nine full-shift persond samples for nitrogen dioxide were collected
on the equipment operators. These nine persona samplesranged from 2.2 to 3.5 ppm,
with amean exposure of 2.9 ppm. The levelsfound indicate that the contaminants are
not being effectively diluted by the volumes of air being moved through the mine. All nine
samples exceeded NIOSH's ceiling REL of one ppm, but did not exceed MSHA's
Standard, (5 ppm as AC) (see Table VI). Short-term detector tube readings taken over
the shift also revedled that nitrogen dioxide was higher in the afternoon than in the
morning, indicating thet mine ventilation was inadequate to dilute contaminants.

Carbon Monoxide

On thefirst day, one short-term sample, collected 90 minutes after being underground,
found five ppm of CO. Six long-term samples collected over the shift at the 900 bench,
maintenance shop, and stock pile, had CO concentrations ranging from 1.4 to 7.0 ppm.
On the second day, a short-term sample taken immediately after being underground,
found one ppm of CO. The long-term CO sampling results ranged from 1.4 to 11.8
ppm. The only outdoor sample was below detectable limitsfor CO. None of the CO
samples exceeded NIOSH/MSHA evduation criteria. Sample results are found in Table
VIl and the summary Table X.

Asbestos

Thirteen airborne samples, six persond and seven area, were collected through out the
mill, hoist house, control office, #2 tower and maintenance shop for asbestos. Five bulk
samples of materia thought to contain asbestos were collected from the #2 tower, steam
hoigt cylinders, and trandte sding from the old mill (being removed by a private
contractor at the time of the survey). The airborne samples were andyzed by
tranamission eectron microscopy (TEM) which counts and identifies dl of the fibersina
sample. The concentration of fibers on the persona and area samples ranged from
0.004 fibers per cubic centimeter (f/cc) to 0.013 f/cc dthough five samples were void
because of an interference from other particulate materid. Chrysotile was identified in
two area air samples and one persona air sample, but the results were below
NIOSH/MSHA evaduation criteria. (The NIOSH REL for ashestosis 0.1 f/cc asa
TWA; the MSHA Standard for chrysotile asbestosis 2.0 f/cc.) Four of the five bulk
samples identified chrysotile at concentrations ranging from < 1% to 50%. Two of the
four bulk samples were vacuum samples of settled dust. Asbestos found in air and
settled dust samples indicates that a some point in time, (1) that asbestos was frigble and
became airborne, or (2) that there has been repair or removal of asbestos containing
materid that released airborne asbestos fibers to settle on ledges, floors, light fixtures,
etc. When disturbed by air currents or employees, this asbestos can become airborne
and present a potentia hazard. The asbestos sampling results can be found in Tables
VIl and IX.

Medical

One hundred fifty-nine employees (66%), 155 maes and 4 females, participated in the
medica survey. This number was dmost evenly split between surface and underground
workers, with 80 working underground and 78 working on the surface; one participant
was aretiree. The group had amean age of 43 years. Forty-aix (29%) employees were
smokers, forty-nine (31%) were ex-smokers, and 64 (40%) claimed to have never
smoked (Table X1).
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The prevalences of chronic cough (13%) and chronic phlegm (17%) reported by the
Internationa Salt workers were not satisticaly different when compared to nonexposed
blue-collar workers (Table XI11). Chronic symptoms of cough and phlegm reported by
the underground and surface workers were aso very smilar except for nonsmoking
surface workers who reported a much lower rate. Questionnaire results indicated
increased prevaences of chronic cough and phlegm among smokers.  Shortness of
bresth was practicaly nonexistent with only one worker responding positively. When
asked about acute symptoms related to their work, the responses for "often” were quite
amilar between surface and underground workers, except for eye irritation and tearing of
the eyes. The underground workers complained more of these symptoms (Table XI11).

Of the 159 chest films taken, two were pogtive for pneumoconios's, with one having a
median reading of > 1/0 of irregular shaped and the other > 1/1 of rounded opacities.
Both occurred in the underground workers who had a mean mining tenure of 34 years.
Both workers dso showed amild obstructive lung disease pattern on their pulmonary
function tedts.

Table XIV contains the mean of pulmonary function results by smoking status. Mean
height-, age-, and smoking-adjusted pulmonary function vaues were not sgnificantly
different between surface and underground workers (Table XV). Pulmonary function
results showed 14 workers with mild obstruction, one with moderate obstruction and
one with savere obgtruction. All were over 40 years old and with one exception were
ether current or ex-smokers. A mild obstruction is defined asaFEV,/FVC ratio
between 61 to 69%. A moderate obstruction is defined as a FEV,/FV C ratio between
45 and 60% and a severe obstructive pattern would fal below 45%. Normd is> 70%.
In redtrictive pattern theratio is norma, but the FVC fdls below the lower limit of norma
for that individud. Inthe case of amild regtrictive, the FV C observed/FV C predicted
percent would fal in the 66 to 79% range.

VII. Conclus ons/Recommendations

A.

Environmentd

Overexposures were found to CTPV's and NO, by NIOSH evauation criteria. Eight
CTPV samples exceeded the MSHA exposure standard. Because of studies which
have been conducted with animals and humans, a various concentrations, it is NIOSH's
position that no worker be exposed to NO, above the NIOSH REL of one ppm. %20
Nitrogen dioxide is a by-product from the combustion of foss| fuels, such asdied. Its
presence is indicative that more dilution ventilation is needed.

Because of the limitations in diesd technology, we can not confidently recommend
control measures that would completely eliminate the exposuresto diesd exhaudt.  Itis
NIOSH's position that materids contained in diesd exhaust are potential occupeationa
carcinogens.*®1419 Thereis no safe or threshold concentrations for occupational
exposure to carcinogens at thistime. However, the following recommendations should
minimize these exposures and related occupationd hedthrisk: (1) increase the volume
of ar in the working sections of the mine using portable fans with brattice cloth
extensons to direct the air flow better, (2) continue scheduled engine maintenance, and
(3) ingal engineering controls (scrubbers, filters, catalytica purifiers) to help reduce
pollutants emitted.
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Asbestos was identified in both air and settled dust samples. Internationd Salt should
inform the employees working in those areas about the presence of asbestos. More
extengve asbestos abatement activities are recommended to prevent rel ease of asbestos
into the work environment.

Medical

Resultsindicate very little difference between surface and underground workers for
prevaences of chronic cough and phlegm except for nonsmoking surface workers who
reported alower rate. The prevaences were not satisticaly different when compared to
anonexposed population, athough current smokers at this mine reported higher
prevaences of these chronic symptoms than ex- and nonsmokers. Underground
workers complained more frequently of eyeirritation and tearing of the eyeswhich is
consistent with exposure to diesdl by-products.

Radiographic evidence of pneumoconiosis was found in 1.3% (2/159) of the chest films
taken of the current workers as compared to a 0.2% (3/1422) prevaence found in blue-
collar workers with aminimal history of exposure to respiratory hazards®® Both positive
x-rays occurred in underground workers with average mining tenures over 34 years.

Pulmonary function showed no difference between underground and surface workers.
There were 16 cases of an obstructive lung disease pattern and two cases with restricted
volume. All but one of the obstructed cases were ether current or ex-smokers. Of the
cases with restricted volumes, one was a current smoker and one had never smoked. In
agroup of nonexposed blue-collar workers the prevalences of an obstructive lung
disease pattern was 8.1% compared to 10.1% observed in this group of workers
(16/159). All of the mean FVC and FEV; percent predicted values (Table X1V) were
greater than 100% for al smoking categories.

Consdering the observed complaints of nasal and eye irritation in underground workers,
amedica questionnaire survey should be conducted after the implementation of exposure
controls to determine if these symptoms have been resolved. If these symptoms have not
resolved, then further environmental and medica evauation isindicated.
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TABLEI

SAMPLING AND ANALYTICAL TECHNIQUES

Internationd Sat Company
Avey Idand, Louisana

RDHETA 88-389
Agent/Substance Sample Flow Sampling Andytica Method
Sampled Rate(LPM) Media and Reference

Cod Tar 2.0 PTFE Laminated NIOSH Method 5023 Using
Fitch volailes Membrane Filter Benzene as

Extractor®
Polynuclear 2.0 PTFE Filter/Orbo-43 NIOSH Method 5515/Gas
Aromdtic Solid Sorbet Tube Chromatography FID®
Hydrocarbons
Diesd Paticulate 2.0 Cyclone/lmpactor GravimetricLTA®

PVC Filter NIOSH Method 7500
Oxides of Nitrogen Chromic acid disc
(NO, NO, NO,) Triethanolamine Vishble Absorption
(Passive Dosmeter) Spectrophotometry*>

Nitrogen Dioxide 100 cc/stroke Short-Term Detector Tube Direct Reading®
Carbon Monoxide 0.02 Long-Term Detector Tube Direct Reading®
Carbon Monoxide 100 cc/stroke Short-Term Detector Tube Direct Reading®
Asbestos 2.0 Mixed Cdlulose Esther NIOSH Methods 7400/7402,

Filter, Pore Size 0.8 um
25 mm Diameter

Using "A" Rules?

Notes. LPM (Liters Per Minute)

NO,, NO, NO, (Oxides of Nitrogen, Nitric Oxide, Nitrogen Dioxide)



TABLEII

EVALUATION CRITERIA
Internationa Salt Company
Avey Idand, Louisana

RDHETA 88-389

Substance NIOSH® MSHA STANDARD®?
Cod Tar Pitch Voldiles 0.1 mg/n?® (TWA) 0.2 mg/n?® (TWA)
PNA's Lowest feagble limit None
Diesd Particulates Lowest feesble limit None
Nitric Oxide 25 ppm (TWA) 25 ppm (TWA)
Nitrogen Dioxide 1 ppm (C) 5 ppm (C)
Carbon Monoxide 35 ppm (TWA) 50 ppm (TWA)
Asbestos 0.1f/cc>5um 2.0f/cc>5um

inlength in length

NOTE: Referencesare listed in Section 7 of this report.
C (ceiling), TWA (time weighted average), f/cc (fibers per cubic
centimeter greater than 5 um in length).



TABLE I
COAL TARPITCH VOLATILES
Internationa Salt Company
Avey Idand, Louisana

November 29-30, 1988

RDHETA 88-389
Date Location Job Concentration
(mg/n)

11/29/88 Mill High Lift (A) 0.06
900 Bench Truck 220 (P) 0.39
Maint.Shop (near Area 0.30
office)
900 Bench Truck 219 (P) 041
Stock Pile Loader 18 (P) 0.13
900 Bench Loader 21 (P) 0.36
Outside (main Contral (A) ND
parking lot)

11/30/88 1100 Leve Truck 220 (P) 0.46
1100 Leve Truck 221 (P) 0.45
Stock Pile Loader 18 (P) 0.35
Outsde (mill Contral (A) ND
office)
Mill/Dump High Lift (A) ND
Maint.Shop (on Area 0.15
raling)
1100 Bench Loader 220 (P) 0.41
Limit of
Detection (LOD) 0.06
(mg/n)

ND (not detected), mg/m? (milligrams per cubic meter)
A (areq), P (persond)



TABLEIV

POLYNUCLEAR AROMATIC HYDROCARBONS
Internationd Sat Company
Avey Idand, Louisana

November 29-30, 1988
RDHETA 88-389

Date Job/ Naphthaene Acengphthylene  Acenaphthene Phenanthrene Fluorene
Location(A)  (mg/n) (mg/in) (mg/n) (mg/n) (mg/)

11/29/88 High Lift 0.003 ND ND ND ND
Loader 20 0.03 0.02 0.01 0.002 0.001
Truck 219 0.03 0.02 0.01 0.003 0.001
Truck 220 0.03 0.02 0.01 0.004 0.001
Maint.Shop 0.04 0.02 0.01 0.003 0.001
Loader 18 0.03 0.02 0.01 0.001 0.001
Outdoors ND ND ND ND ND

11/30/88 Loader 18 0.03 0.02 0.01 0.001 0.001
Truck 220 0.04 0.02 0.01 0.003 ND
L oader 20 0.04 0.01 0.005 0.001 0.001
Maint.Shop ND ND ND ND ND
Truck 221 0.04 0.02 0.01 0.002 ND
High Lift ND ND ND ND ND
Limit of
Detection 0.001 0.001 0.001 0.001 0.001
(LOD) (mg/n?)

Notes: A (areasamples), ND (not detected), mg/m?® (milligrams per cubic meter), PNA  (polynuclear aromatic

benzo(a)

hydrocarbons)

Of 16 PNA's andyzed on each sample, five were detected. Only Naphthaene has an exposure limit of 50 mg/m?
per the MSHA Standards. The 16 PNA's analyzed were:
(1) Benz(a)anthracene, (2) chrysene, (3) benzo(b)fluoranthene, (4) benzo(k)fluoranthene, (5) benzo(e)pyrene, (6)
pyrene, (7) indeno(1,2,3-cd)pyrene, (8) dibenz(ah)anthracene, (9) naphthaene, (10) acenaphthylene,
(12) acenaphthene, (12) fluorene, (13) phenanthrene, (14) anthracene, (15) fluoranthene, (16) pyrene.



TableV

Diesd Particulate/Fraction
Internationd Sat Company
Avey Idand, Louisana

November 29-30, 1988
RDHETA 88- 389

Date Job (P) Totd Respirable Diesd Fraction
Particulate (TWA) Fraction Percent
(mg/in) (mg/n)
11/29/88 Truck Oper.(220) 0.90 0.25 72
Truck Oper.(221) 1.03 0.15 86
L oader Oper.(18) 0.80 0.24 70
11/30/88 L oader Oper.(20) 0.62 0.07 88
L oader Oper.(18) 0.59 0.10 83
Truck Oper.(221) 0.76 0.12 84
Truck Oper.(220) 0.95 0.15 84
Limit of Detection(LOD) 0.06
(mg/)

Note: P(persona sample), mg/m? (milligrams per cubic meter)



TABLEVI
NITRIC OXIDE/NITROGEN DIOXIDE
Internationd Sat Company
Avey Idand, Louisana

November 29-30, 1988

RDHETA 88-389
NO, Conc. NO, Conc. NO Conc.
Date Job/Vehicle No. (P) TWA (ppm)  TWA (PPM) TWA (ppm)
11/29/88 Truck Oper.(220) 22.0 35 14.2
Truck Oper.(221) 30.0 3.3 20.5
Loader Oper.(18) 17.7 35 10.9
Truck Oper.(219) 26.0 31 17.6
Bobcat Oper. 21.0 3.3 13.6
11/30/88 Loader Oper.(18) 22.0 29 14.7
Truck Oper.(221) 22.0 2.3 15.2
Loader Oper.(20) 19.0 2.2 12.9
Truck Oper.(220) 19.1 2.3 12.9
NOTES: NO, (total oxides of nitrogen), NO, (nitrogen dioxide), NO (nitric oxide), ppm (parts per million), TWA

(time weighted average), P (persond).
Nitric oxide (NO) is caculated from the E.D. PAmes® formula. NO=NO,-NO, + 1.3.



TABLEVII
CARBON MONOXIDE
Internationd Sat Company

Avey Idand, Louisana

November 29-30, 1988

RDHETA 88-389
Date Time Location Job(A) Short Term Long Term
Conc. (ppm)  Conc. (ppm)
11/29/88 0740-1400 Stock Pile Loader 18 NT 5.0
0800 Stock Pile Area 5.0 NT
0725-1420 900 Bench Loader 20 NT 7.0
0700-1400 Maint.Shop Area NT 4.8
(near office)
0715-1420 900 Bench Truck 220 NT 4.7
0720-1425 900 Bench Truck 219 NT 4.7
0800-1100 Stock Pile Bobcat NT 14
11/30/88 0600-1320 1100 Leve Truck 221 NT 85
0605-1320 1100 Leve Truck 220 NT 11.8
0540-1325 Stock Pile Loader 18 NT 8.0
0552-1255 Maint.Shop Area NT 4.8
(raling)
0617-1320 1100 Bench Loader 20 NT 5.0
0637 1100 Bench Area 1.0 NT
0700-1425 Outside Control NT ND
(parking lot)

NT (none taken), PPM (parts per million), ND (none detected)

(A) - All samples were collected on operated equipment or in areas where

equipment was operating.



TABLE VIII
Airborne Asbestos Exposures
Internationd Sat Company
Avey Idand, Louisana

November 29-30, 1988

RDHETA 88-389
Ambient Conc. Fiber
Date Location Job (f/cc) | dentification
(TEM)
11/29/88 Outdoors Area 0.004 Cdlulose
Near Bagging Weight Checker (P) Void Void
Loading Foor Forklift Oper.(P) Void Void
Hoist House Area 0.013 Cdluloss,
Fiberglass,
Chrysotile
Mill Mechanic (P) Void Void
11/30/88 Outsde Mill Area 0.005 Fiberglass,
(office) Cdlulose
Outside High Lift (Ares) 0.009 Cdlulose
Control Oper. Area 0.008 Cdlulose,
(office) Chrysotile
Production Hoist Area 0.004 Cdlulose
House
Mill Mechanic (P) Void Void
Mill Forklift Oper.(P) Void Void
#2 Tower Rockscreen Oper.(P) 0.02 Fiberglass,
Cdluloss,
Chrysotile
Maint.Shop Area 0.004 Cdlulose
Limit of Quantitation (LOQ) 0.004 f/cc
NOTES: Void (means the sample had an excess of particulate materia other than fibers and a fiber count or
identification could not be made).

Flcc (fibers per cubic centimeter greater than 5 um in length), P (persond sample), Area (area sample), TEM
(transmission € ectron microscope).



TABLE IX
Bulk Ashestos Andlyss

Internationd Sat Company
Avey Idand, Louisana

November 29-30, 1988

RDHETA 88-389
Location Sample Type AshestosMateria Approx. Percent
#2 Tower (office) Vac Chrysotile <1
East Side Steam Cylinder Vac Chrysotile 10t0 20
Old Mill (Trandte remova) Buk Chrysotile 40 to 50
#2 Tower (office) Buk Chrysotile 3to5
Steam Hoig (floor) Buk ND ND

Note: ND (none detected), Vac (vacuum sample), Bulk (piece of materid).



TABLE X

SUMMARY SHEET
Internationd Sat Company
Avey Idand, Louisana

November 29-30, 1988

RDHETA 88-389

Agent Number of  Concentration MSHA NIOSH

Samples Range TLV REL
Cod Tar Pitch Voldiles (UG) 14 ND to 0.46 mg/m? 0.2 (TWA) 0.1 (TWA)
PNA's (UG) 12 ND to 0.04 mg/m? none LFL
Diesd Paticulates (UG) 7 0.07 to 0.25 mg/n? none LFL
Nitric Oxide (UG) (PD) 9 10.9to 20.5 ppm 25 (TWA) 25 (TWA)
Nitrogen Dioxide (UG) (PD) 9 2.21t0 3.5 ppm 5(C) 1(C)
Nitrogen Dioxide (UG)(ST) 3 0.5t04.0 ppm 5(C) 1(C)
Carbon Monoxide (UG)(LT) 11 1.4t011.8 ppm 50 (TWA) 35 (TWA)
Carbon Monoxide (UG)(ST) 2 1.0t0 5.0 ppm 50 (TWA) 35 (TWA)
Asbestos (S) 13 0.004 t0 0.02 f/cc 2.0flcc 0.1fl/cc

(TWA) (TWA)

Note: ND - none detected
LT - long term tube
ST - Short term tube
UG - underground
S - surface
C - caling

TWA - time weighted average

Flcc - fibers per cubic centimeter greater than 5 um in length

Mg/m? - milligrams per cubic meter

PPM - parts per million

LFL - lowes feasble limit

PD - passive dosimeter



TABLE XI

DEMOGRAPHIC CHARACTERISTICSBY SMOKING AND CURRENT JOB

Internationa Salt Company
Avey Idand, Louisana

RDHETA 88-389
SMOKERS EX-SMOKERS NONSMOKERS
UNDERGROUND SURFACE UNDERGROUND SURFACE UNDERGROUND SURFACE
N =23 N =22 N =23 N =26 N=34 N =30
MEAN (SD) MEAN (SD) MEAN (SD) MEAN (SD) MEAN (SD) MEAN (SD)
AGE 41 (9.9 49 (8.0) 44 (12.1) 44 (7.8) 40 (9.9) 44 (10.1)
HEIGHT (CM) 172 (6.4) 173 (5.8) 175 (6.8) 171 (6.3) 172 (7.0) 173 (7.8)
% % % % % %
RACE
WHITE 39 (2H) 68 (3H) 78 (2H) 62 (4H) 44 (3H) 77 (1H)
BLACK 61 32 (1H) 22 38 56 (1H) 20 (1H)
ASIAN/PACIFIC 3
SEX
MALE 100 100 100 92 100 03
FEMALE -- -- - 8 - 7

H denotes Hispanic origin




TABLE Xl

PERCENTAGE REPORTING CHRONIC SYMPTOMSBY SMOKING STATUS
Internationa Salt Company
Avey Idand, Louisana

RDHETA 88-389
INTERNATIONAL SALT MINE BLUE COLLAR STUDY
SMOKERS  EX-SMOKERS SMOKERS  EX-SMOKERS
NONSMOKERS NONSMOKERS
CHRONIC 22 4 12 195 8.2 7.8
COUGH (10/45) (2/48) (8/64)
CHRONIC 30 19 6 17.7 13.1 7.6
PHLEGM (13/44) (9/48) (4/62)
CHRONIC 0 0 2 3.4 3.4 1.6
SHORTNESS OF (0/46) (0/49) (1/64)
BREATH




TABLE XIII
NUMBER AND PERCENTAGE OF ACUTE SYMPTOMS REPORTED "OFTEN" BY CURRENT JOB CATEGORY

INTERNATIONAL SALT COMPANY
Avey Idand, Louisana

NOVEMBER 29-20, 1988

RDHETA 88-389

SURFACE WORKERS UNDERGROUND WORKERS

N=76 N=80

ACUTE SYMPTOMS N (%) N (%)
COUGH 1 Q) 3 (4
NOSE TICKLED/IRRITATED 4 (5 4 (5
SNEEZE 4 (5 4 (5
EYESITCH/BURN 0 (0) 10 (12
TEARING OF THE EYES 2 10 (12
SORE THROAT 0 (0 4 (5
DIFFICULT/LABORED 0 (0) 1
BREATHING
TIGHT/CONSTRICTED CHEST 0 (0 0 (0)
UPSET STOMACH 0 (0 1 ()
CHEST 0 (0 1 Q)
WHEEZING/WHISTLING
HEADACHE 709 9 (11




TABLE XIV

PULMONARY FUNCTION TEST RESULTSVS SMOKING STATUS

Internationd Sat Company
Avey Idand, Louisana

RDHETA 88-389

SMOKING STATUS

NEVER EX CURRENT
N=64 N=49 N=46
MEAN SD MEAN sD MEAN SD

FVC () 4.67 0.81 4.78 0.93 4.39 0.79
PERCENT PREDICTED 111.8 14.9 115.3 186 | 111.9 20.4
FVC

FEV, () 3.83 0.66 3.73 0.70 3.34 0.72
PERCENT PREDICTED 111.3 15.2 109.6 186 | 103.2 21.6
FEV,

FEV,/FVC RATIO (%) 82.2 55 783 6.3 76.0 9.6

UMBER OF WORKERS:

159




TABLE XV

HEIGHT-, AGE-, AND SMOKING-ADJUSTED MEAN VALUES OF PULMONARY
FUNCTION CLASSIFIED BY CURRENT JOB
MEAN (SE)
Internationd Sat Company
Avey Idand, Louisana

RDHETA 88-389

FVC () FEV, () FEV./FVC (%)
UNDERGROUND 4,62 (0.08) 3.63 (0.06) 78.9 (0.7)
SURFACE 4.62 (0.08) 3.68 (0.06) 795 (0.7)




APPENDIX 1

I, , voluntarily

agree to participate in this Health Hazard Evaluation conducted by the
National Institute for Occupstional Safety and Health (NMIOSH). I understand
that I will be asked some questions about my work history, health and use of
tobacco. I will also have my height and weight measured, a chest x-ray taken,
and perform a simple pulmonary function test. I will recelve my individual
test results and, if I want, a copy of my results will be sent to amy doctoer.

I have the right tc ask gquestions of NIOSH and am free to terminate my consent

and discontinue participation at any time without prejudice to myself.

Every effort will be made to safeguard the confidentiality of information
collected in this survey, in accordance with the Privacy Act of 1974. The
information will be used for statistical purposes and will not be disclosed in
a manner which will ldentify me as an individual, except with my written

permission or as requested by law to protect me and others.

Signature: Date:

Investigator:

e o . e e e e ey = e T A e ok o b L o = = = —_— A — e o~

RBQUEST AND AUTHORIZATION FOR RELEASE OF INFORMATION:

1 » hereby request and authorize
the Project Director to inform the following physiclan whose name and address
I have entered below of any significant findings.

(Do _not _lesve blank. Write “NO™ if you do not wish to give & name and address)

Dr.

Street:

City/State:

SICNATURE: DATE
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A. IDENTIFICATION
1. NAME tasv (First) Nodie Initial) 1. PHONE NUMBER 4. SOCIAL SECURITY NUMBER""
L CURRENT ADORESS (Number, Street, or Rural Route. City or |5 BIRTHDATE (Month, Dey, Year) 6. AGE LAST QIATHOAY
Town, County, State, lip Code)
i SEX 8. STANDING MEIGHT 9. WEGKT
1 D MALE
. {eme)
2 D FEMALE
10. RACE
O white 0 Black
O Asian/Pac. 0O Aa. Indian/Eskiso
g oOther Hispanic Origin Y/¥
D #
Date
MO DAY YR
Interviewer #
PFT #
X-ray #
Before/After Shift, 8
Neither
(page 2)
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B. OCCUPATIONAL HISTORY TABLE

Complete the following table showing the entire work history of the individual from present to initial employment.
Sporadic, part-ime periods of employment, each of no significant duration, should be grouped if possible.

TENURE OF
INDUSTRY EMPLOYMENT IF OCCUPATION IS MINING, INDICATE:
SPECIFIC
& OCCUPATION CODE
LOCATION From Yo A p— I — A
19— 19— ORE THANS MAINT MISC Rt
Pr.

[ SRR

i e e ——

b — e — -
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8. OCCUPATIONAL HISTORY (Continued)

focurmunoa no

Record on lines the number of years in which subject has worked in any of the below listed industries.
Have you ever worked:

9.

10.

11.

12.

13

14.

15.

In any other type of mine? 1 D
In a quarry? 1 C]
In a foungry? 1 :’
In a pottery? 1 E]
1n a cotton, flax or hemp mill? 1 D
With asbestos? 1 D
in any other dusty job? 1 D
(SPeCitY)

Yes

Yes

Yes

Yes

Yes

Yes

Yes

2

TOTAL
NUMBER OF YEARS

No
No

No

DNo

No.

No.

No.

No.

No.

No.

Yes, .

Yrs,

Yes, .

Yrs. .

Yrs.

C. SYMPTOMS

I am now going to ask you some questions, mainly about your chest. | would like you to answer “YES” or “NO" whenever
possible.

COUGH

1.

Do you usually cough first thing in the morning (on getting up*)
in the winter?

Count a cough with first smoke or on first going out of doors.
Exclude clearing throat or a single cough.

Do you usually cough during the day (or at night®) in the
winter?

Ignore an occasional cough.

I “No™ to both questions 1 and 2, go to question 4.

I '"Yes” to either question 1 or 2:

Do you cough like this on most days (or nights*) for as much
as three months each year?

PHLEGM

4.

Do you usually bring up any phlegm from your chest first thing in
the morning (on getting up*®) in the winter?

Count phlegm with first smoke or on first going out of doors.
Exclude phlegm from the nose. Count swallowed phlegm.

*For Indlvidusis who work t night

lDYes

lDYes

lDYes

lDYes

ZE]NO

2] Neo

ZDNO

2DNO

9DNA

(page 4)



C. SYMPTOMS (Continued)

fOENTIFICATION NG

.|

PHLEGM (Cantinued)

5 Do you usually bring up any phlegm from your chest during the day
{or at mgnt") .~ the winter”

Accept taice or more.

If “No” to both quest.ons 4 and S, go to question 7.

If “Yes” to either question 4 or 5:

6. Do you bring up phlegm like this on most days {or nights®)
for as much as three months each year?

7. Inthe past three years have you had a period of {increased**)
cough and phlegm lasting for three weeks or more?

If “No” to question 7, go to question 9.

If “Yes” to question 7:
8. Have you had more than one such period?

9. Have you ever coughed up blood?
it “No” to question 9, go to question 11.

If “Yes” to question 9:
10. Was this in the past year?
BREATHLESSNESS

11. Are you troubled by shortness of breath when hurrying on level
ground ar walking up a slight hill?

It “No” or “Disabled™ to question 11, go to question 14,

If "Yes” to question 11:

12. Do you get short of breath waiking with other people of your own
age on level ground?

If “No” to question 12, go to question 14,

If “Yes” to question 12.

13. Do you have to stop for breath when walking at your own pace
on level ground?

WHEEZING

14. Does your chest ever sound wheezing or whistling?

if “No’* to question 14, go to question 16.
If "Yes” to question 14:

15. Do you get this most days — ot nights?

*For individulls who work Mt mght **For individuals who usually Rave phiegm.

l[’_’]Yes

lGYes

IDYes

lDYes
lDYes

IDYes

lBYes

1 DYes

lDYes

IDYes

lDYes

2DNO

ZDNO

ZDNo
2DNO

2[___|No

ZDNO

2DNO

ZDNo

ZDNo

9DNA

9E']NA

QDNA

D Dis-
abiled

9DNA

BDNA

QDNA

“**Drsabled from watiung by any conditions

othar than heart or ung dissssae.

(page 5)
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C. SYMPTOMS (Continued)

rouunncnnou (=)

WHEEZING (Continued)

16. Have you ever had attacks of shortness of breath with wheezing?
If "No” to question 16, go to question 18,

If “Yes” to question 16:
17. Is was your breathing absolutely normal between attacks?

WEATHER

18. Does the weather affect your chest?
Only record “Yes" if adverse wneather definitely and regularly
causes chest symptoms. :

if “No™ 1o question 18, go to question 21,

If “Yes" to question 18:

19. Does the weather make you short of breath?

20. What kind of weather? e

NASAL DRAINAGE

21. Do you usually have a stuffy nose or drainage at the back of your
nose in the winter?

22. Do you have this in the summer?
if “No" to both questions 21 and 22, go to question 24.
It “Yes” to either question 21 or 22:

23. Do you have this on most days for as much as three months each
year?

CHEST ILLNESSES

24. During the past three years have you had any chest iliness which
has kept you from your usual activities for as much as a week?

If “No™ to question 24, go to question 27.
If “Yes” to question 24; ask questions 25 and 26.

25. Did you bring up more phlegm than usual in any of these illnesses?

If “No™ to question 25, go to question 27,
If *“Yes” to question 25:

26. How many ilinesses like this have you had in the past three
years?

lDYes

l[:]Yes

lDYes

lDYes

lGYes

lDYes

lDYes

lGYes

lDYes

2DNO

2] No

2 [ Mo

2] Ne

2] Mo

ZDNo

ZDNO

2 No

ZDNO

QDNA

QDNA
QDNA

QDNA

9GNA

9 [J NA

{page 6)




C. SYMPTOMS (Continued)

IDENTIFICATION NO.

HAVE YOU EVER HAD (Insert proper code. questions 27 through 36)

27. An.nury or cperation allecting
your chest?

28. Heart trouble?
29. Branchitis?
30. Pneumonia?

31. Pleurisy?

0]

32. Puimonary tuberculosis?

33. Bronchiat asthma?
34. Emphysema?
35. Bronchiectasis?

36. Other chest trouble?

U 0goog

Cooa SeNo [elnce 2=Tace

37. Have you ever been exposed regularly to irritating gas or chemical
fumes?

38. Have you ever been exposed (within 30 feet) to the smoke of an underground
o howmany .

cable fire?

000 O

FmNne 3 more lmes Codes Sniy O o | for questions 27 28 32 33 M ang I8

lDYes 2DN°

l[:]Yes ZDNo QDNA

D. TOBACCO SMOKING

1. Do you now smoke crgarettes?
if “Yes” to question 1, go to question 4,

If "No™ to question 1:

2. Have you ever smoked cigarettes?
if “Yes” to question 2, go to question 4.
If “No” to question 2:
3. Have you smoked at least as many as five packs of cigarettes, that is,
100 cigarettes during your entire life?
If “Yes" to question 3, go to question 4,
if “No" to question 3, go to question 9.

4. How old were you when you started smoking cigarettes regularly?
If an excigarette smoker, ask:

S. How old were you when you last gave up smoking cigarettes?

Sa. During the years that you smoked, did you ever quit for a year or more?

If yes, how long? ... ..

6. How much do /did you smoke on the average?

7. Do ’did you inhale the cigarette smoke?

8. What do ‘did you mostly smoke?

IDYes ZDNO

IDYes ZDNO QDNA

1DYes BDNA

(Age in yeany)

{Age 1N yoars}

1 ] Yes ZDNG

(Cigarelies a day)
2 D No
1 D Regular
2 D King Size
3 D 100 Millimeter

1 D Yes
1 D Filters
2 D Non-Filters

(page 7)
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D. TOBACCO SMOKING (Continued)

WENTIFICATION NO.

9.

10.

11.

12.

13.

14,

Do you now smoke a pipe?
If “Yes™ to question 9, go to question 11.

If “No™ te question 9:
Have you ever smoked 2 pipe?
How many bawlisful a week do 'did you smoke?

Do you now smoke cigars?
If *Yes” to question 12, go to question 14.
If “No™ to question 12:

Have you ever smoked cigars?
If “Yes” to question 13, go to question 14.

iIf “No™ to question 13, end interview.

How many cigars a week do,/did you smoke?

Use "&d™ only for ex-smokers.

!DYes ZDNo

lDYes 2DNO

IDYes 2E]No

IE]Yes 2|:|No

QDNA

SDNA

{page 8)



E. ACUTE SYMPTOMS

1. While at work in your present job, how often do you have any of the followlng
symptoms? (Clircle only ONE number per line)

Vaver or Rarely Somet imes often

Cough 1 2 3
Nose Tickled or Irritated 1 2 3
Sneeze 1 2 l
Byes Itch or Burm 1 2 3
Tearing of the Eyes 1 2 3
Sore Throat 1 2 3
Difficult or Labored Breathing 1 2 ;
Tight or Constricted Feeling

in the Chest 1 2 3
Upset Stomach 1 2 3
Chest Sound wWheezing or

Whistling 1 2 h |
Headache 1 2 3

2. Do you have any other medical complaints related to your job?

(page 9)
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