


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 emplpyer 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
request, medical, nursing, and industrial nygiene 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. '

Mengion of company names or products does not constitute endorsement by the
National Institute for Occupational Safety and Health.
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Recommended ACGIH Threshold Limit Values (TLVs)Z assume the
worker has had time to acclimate (about one week). Permissible
WBGT levels vary with how strenuous the work is and on how much of
an hour is spent working and how much is spent resting. As dis-
lodging buildup would be heavy work, the TLV for 25% work, 75% rest
each hour would be 30°C (86°F) WBGT. These levels assume the
worker has an adequate fluid and salt intake and is wearing normal
clothing. It also assumes the rest area is at approximately the
same WBGT as the work area. For 50% work/50% rest, the WBGT should
only be 27.9°C (82.2°F). The TLVs are considered safe for most
workers without surveillance. Higher heat exposures are permitted
with adequate medical surveillance. Also rest periods can be
shortened if the rest area is cooler than the work area.

B. Toxicological

1. Sulfur Dioxide and Sulfate

Exposures to SO, in excess of 5 mg/M3 will cause irritation
of the eyes, nose, and throat. Respiratory distress may also
occur. Repeated exposures may cause dermatitis. The tolerable
1imit of SOz is about 30 mg/M3 and the least detectable
odor is about 5 mg/M3. :

2. Respirable Particulate
Exposures to respirable particulate may cause unpleasant
deposits in the eyes and nasal passages. Some respirable
problems due to deposition in the lungs may also occur.

3. Heat

The body's heat load derives from basic metabolic processes,
muscular activity, and environmental sources, such as the sun,
hot surfaces through contact or by radiation, and the air (if
it is above body temperature). = The body maintains a fairly
‘uniform internal temperature through a number of adaptive
mechanisms either to produce more heat or to get rid of excess
heat as the situation demands. The three most important
methods involve blood flow to the skin, muscular activity, and

" sweating. Blood flow to the skin is increased when the body
needs to lose heat to the environment and decreased when it
needs to conserve heat. Muscular activity is increased when
more heat is needed (shivering for example) and decreased (if
possible) when less heat is desired. Sweating is the major
method of Tosing heat in a hot environment and depends on the
evaporation of the sweat to produce the cooling. When regu-
larly exposed to hot environments the body acclimates over
about a week so the individual can better handle the stress
caused by the heat.

Increases in blood flow in general are most easily monitored by
measuring the heart rate (pulse). This does not distinguish
between added blood flow to muscles because of activity and
increased flow to the skin because of the need to get rid of
excess body heat, but does give a fair measure of the overall
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VI.

to 38.3°C, 99.5° to 101°F). The worker may faint on trying
to stand, and is shocky (weak, thready pulse, and Tow blood
pressure;. The major problem ic & loss of circulating bedy
fluid (dehydration). Correction is to replace the fluid

~with a balance of water and salt. Milder cases can proba-
bly be handled with rest and fluids (such as the 0.1% salt
solution). More serious cases should receive prompt med-
jcal attention. (DO NOT TRY TO FORCE LIQUIDS INTO AN
UNCONSCIOUS PERSON.)

4. Heat stroke represents a complete breakdown of the body's
heat regulating mechanism. It is a medical emergency which
is usually fatal if not treated promptly. Of prime impor-

-tance in emergency first aid is RAPIDLY COOLING the person
by immersion in cold water, wrapping the naked person in
.wet towels, and fanning to allow evaporative cooling or
some similar method of cooling. The three cardinal signs
of heat stroke are:l (1) hot, dry skin: red, mottled, or
cyanotic; (2) an elevated body temperature usually 41°C
(106°F) or higher, and rising; (3) brain disorders: mental
confusion, delirium, loss of consciousness, convulsions,
and coma.

5. Skin problems associated with heat exposure include heat
rash (prickly heat) in which sweat ducts get clogged with a
resulting inflammation of the sweat glands. It is charac-
terized by discomfort and tiny red vesicles in the affected

- area. It 1is caused by the skin remaining constantly wet
with unevaporated sweat and can be prevented by allowing
the skin to dry between heat exposures. In the dry
Southwest this 1is only 1likely to be a problem in skin
folds, or on prolonged and repeated use of an impervious
suit.

Anhidrotic heat exhaustion is somewhat similar to heat rash
- and may follow an extensive heat rash. It shows up as a
non-sweating area of skin with "gooseflesh" 1ike eruption
caused by deep blocking of the sweat ducts. It is unlikely
~in temperate climates where the hot season is of only
limited duration.

RESULTS AND DISCUSSION

A‘

Environmental

On June 1-2 and July 29, 1982, NIOSH performed environmental and
medical investigations. The environmental investigation consisted
of time-weighted average (TWA) measurements of respirable particu-
lTate, sulfur dioxide, sulfate, and cyclohexane solubles and heat
stress measurements. Overexposures were found in 25% of the SO2
and S04 samples and in 33% of the particulate samples. Refer to
Tables 1 and 2. Cyclohexane solubles including analysis for fluro-
anthene pyrene, B(a)A, chrysene, and B(a)P were below laboratory
detection limits. The reason for running cyclohexane solubles was
due to the small fraction of 0il shale present in the Time used to
make the cement and possible polynuclear aromatic content. WBGT
values ranged from 82° to 97°F.
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B. Medical

Pre- and post-shift weights, temceratures, and pulsec c<howed no
appreciable changes. These findings indicate that the four workers
tested were adequately replacing fluids lost to sweat during the
shift. They all indicated they drink about one gallon of water or
tea during the shift. One of the day workers, who has had some
medical problems not necessarily related to the heat, indicated he
only drank slightly over a quart of fluid, mostly coffee. This is
probably not an adequate fluid intake.

Monitoring of the evening workers during hot cyclone cleanout at
level 8-1/2 showed the pulse as soon as they took a break routinely
exceeded 110 beats per minute after working 17 minutes. After
resting for four minutes in a slightly cooler area one worker's
pulse was down to 93 beats per minute but was back to 112 beats per
minute after another seven minutes of work. After this the worker
was relieved by his partner who raised his pulse from 76 to 140
beats per minute in 18 minutes of work. As both these workers were
acclimated, in good health, and maintained an adequate fluid
intake, they were probably not seriously jeopardizing their health,
but they were working close to their heat stress Timits.

On questioning, all the workers either reported dizziness, light-
headedness, or weakness on occasions after working in the heat.
Two episodes were mentioned where workers became disoriented and
had stopped sweating. One was cooled with damp towels, the other
apparently was not, but was sent home after resting in a cooler
area. One worker mentioned that he would work until his arms
stopped sweating (20-30 minutes) before resting. The general
impression received was that the work force is not well informed on
the dangers of heat stress and the appropriate first aid measures.

Besides the heat, the workers mentioned eye irritation and diffi-
culty breathing when the dust was heavy or when the system became
positive and fumes from the kiln entered the general building air.
They also identified leaks in the top of the bag house as allowing
corrosive, irritating fumes to be present which were likely to
cause headaches. Besides the problem with heat and eye irritation,
two workers mentioned nosebleeds--one severe. One worker passed
out while doing a not-hot job involving much dust and smell. The
doctor serving this company said he had only seen one person who
appeared to be hyperventilating (overbreathing) but otherwise
normal.

CONCLUSIONS

A potential health hazard existed from .excessive exposures to sulfur
dioxide and sulfate and respirable particulate.

A heat stress problem was also documented when cleaning out the cy-
clones as shown by measurement, worker monitoring, and history.
Further, the workers are not adequately informed on how to cope with
excessively hot work and what first aid they should be ready to give in
case their partner is overcome by heat.
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VIII.

IX.

RECOMMENDATIONS

§

Periodic measurements of sulfur dioxide and respirable particulate
should be performed. Eliminating SO2 and particulate exposures
does not seem feasible under the present mode of operation.

2. Housekeeping should be improved and spills cleaned up using a
vacuum system.,

3. MWorkers should be provided an area to cool off every twenty minutes
when working in the excessive heat areas such as unplugging cy-
clones. :

4. MWorkers should be trained in appropriate ways to handle heat stress:
a. Length of time in the stressful situation.

b. Signs and symptoms of excessive heat stress.

c. First aid for heat i]]hess, particularly heat stroke.

d. Preventi#e measures with emphasis on adequate fluid and dietary
salt intake.

‘5. A scale -should be provided so workers can'weigh themselves pre-
shift and post-shift to monitor adequacy of fluid intake.

6. wbrk practices for hot cleanouts should be established. This

~ should. include maximum times between rests and a cooler area for
‘rest, This would probably best be accomplished by bringing in
cooler air at the rest area. Some tempering will probably be
needed in winter. Workers should continue to rest and cool off at

~ more frequent intervals if they begin feeling i11 effects from the
heat. The practice of one worker relieving the other is good.
Where there are only a few places requiring prolonged work in hot
areas, besides the cool down ventilation, timers could be installed

to remind the worker when a break is necessary.
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Ohio 45226. After 90 days the report will be available through the
National Technical Information Service (NTIS), Springfield, Virginia.
Information regarding its availability through NTIS can be obtained from
NIOSH, Publications Office, at the Cincinnati address.
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Ideal Basic Industries.

Ideal Cement Plant.

U.S. Department of Labor/OSHA - Region VIII.
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Colorado Department of Health.

State Designated Agency.
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For the purpose of informing affected employees, a copy of this report
shall be posted in a prominent place accessible to the employees for a

period of 30 calendar days.
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FIGURE I
Heat Stress and Heat Disorders
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