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The survey of

Introduction

This treatise is intended primarily for those physicians
who serve industry on call; those physicians whose private
clientele includes industrial employees; and those to whom
industrial employees come for pre-placement, periodic, or
other types of physical examination, diagnosis, or trear-
ment. Its purpose is to promote greater interest, knowledge,
and activity in occupational health on the part of all phy-
sicians who are, or should be, concerned. Full-time indus-
trial medical directors and staff physicians presumably are
well acquainted with the matters discussed, as are most
physicians occupying such positions part time. However,
they might find in this treatise worthwhile reminders.

The physician may gain much through a personal survey
of the cccupational environment of persons who are under
his supervision or of those who are or may become his
patients. Increasingly in the large plant and especially
where there is a well-organized medical department, the
industrial physician observes operations and the conditions
under which the employees are working. This practict
should be adopted by the physician who has an “on-call”
relationship with industrial plants. After each survey, the
physician should discuss his observations with management
with particular recognition of the fact that the assistance
of several disciplines is usually necessary to control a given
situation.

General practitioners whose patients include industrisl
workers can and should acquire some knowledge of the
industrial operations of the area through organized plant
tours or invitational open-house arrangements between tht
industries and the local medical society.
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supational environment

an essential of

industrial medical practice

Manifold advantages are to be gained from a survey of
the occupational environment. The information obtained
may permit the physician more adequately to diagnose and
treat disease affecting his patient. As an example, a per-
sistent hepatitis may fail to respond to treatment. Inquiry
into the patient’s occupation may disclose exposure to a
chlorinated hydrocarbon solvent vapor as the possible cause.
Only after this exposure is evaluated and brought under
satisfactory control can the patient’s hepatitis be alleviated
and, of equal importance, development of hepatitis in other
workers at the operation be avoided.

Similarly, the survey permits the physician to become
familiar with the physical and mental demands of the job.
It gives him the opportunity to see the people at work, in
circumstances in which they are much more likely to be at
ease than in his office. In addition he can become acquainted
with materials and operations, the nature of exposure to
substances and conditions that may affect health, and the
physical conditions that may be the cause of accidents. It is
important, however, at this point to caution the physician
against hasty and unsubstantiated conclusions.

The physician is thus in better position to help in match-
ing the physical abilities of a prospective employee with
job requirements. He has a better understanding of the
industrial health hazards as they actually exist in a given
plant and at a specific operation. This knowledge of the
environment permits him to take a moré effective part in
the prevention of occupational diseases and in accident
prevention. What then is the first approach in making an
initial survey of a plant and what should be looked for?

Preliminary to the Survey

Arrangements for an initial plant survey should be made
invariably with management or an appropriate representa-
tive of management. Where the plant is small, there should
be a discussion of the purposes of the survey with the head
of the concern and the physician serving the plant. If the
plant is a division of a larger organization, inquiry should
be made through local management as to whether there is
a medical director or censultant who supervises occupa-
tional health throughout zll plants. If so, the physician
should communicate with him. Both management and med-
ical advisors would be expected to welcome such interest
in plant conditions on the part of 2 general practitioner or
on-call physician. In preparation for the survey, the physi-
cian should acquaint himself with the workmen’s compen-
sation act and the industrial health and safety regulations
of the state,

In the actual conduct of the survey, management should
designate someone familiar with the plant to accompany
the physician through the various departments. In the
larger concerns the safety director or the industrial hygien-
ist would be the logical selection, since he would be well
informed as to operations and potentially hazardous condi-
tions, and as to the means of safeguarding workers against
them. Prior to making the trip through the plant, the
physician should discuss conditions with the person who is
to accompany him.

A review of plant dispensary records should be made
with special reference to minor complaints and injuries as
well as lost-time injuries. It is to be hoped that there may
have been some analysis of these data relative to major
causes of injury, preferably in accordance with th:z cede
of the American Standards Association.! Special note should
be taken of symptoms or complaints reported, particularly
if recurrent in the same person or in different persons in
the same department. If periodic physical examinations have
been made, positive findings that may be associated with
occupation help to point out those operations especially to
be noted in the survey.

The Survey

Several types of surveys that vary in their purposes and
thoroughness are well discussed by Patty.? He not only
notes the information that should be gained in these sur-
veys but also includes pertinent comments on proper con-
duct within the plant on the part of the person making
the survey.

Conditions to be watched for are described briefly in the
following paragraphs. Where such conditions are found,
the physician should become more completely informed
through references such as are listed by the Council on
Industrial Health of the American Medical Association.3
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POTENTIAL HEALTH HAZARDS

Injurious Materials

Dusts (Pueumoconiosis) ~—The hazard presented by dust
in an occupational environment is dependent on a number
of factors. It is mecessary first to know something of its
composition. Abrasive blasting may involve free silica in
the form of quartz if a flint or sand abrasive is used. In
this case, the dust exposure of the worker must be kept at
a low level if silicosis is to be aveided. On the other hand,
where steel abrasive is used to remove scale from steel
forgings, the dust contains no silica and consequently need
not be kept under as meticulous control as in the former
instance.

The maximum amount of dust that can be considered
acceptable depends not only on its composition but also on
its particle size and the duration of exposure. Generally,
dusts present in work atmospheres include appreciable pro-
portions sufficiently small to reach the alveoli. The excep-
tions are rare. In regard to duration of exposure (not only
to dusts but to other hazardous materials), an operation
may be observed to be brief, but inquiry should be made
as to whether it is repeated during the day, and how often.
Where production involves a number of diverse operations,
it is well to inquire whether activity at other periods during
the day or week may involve exposures greater than those
observed.

The dusts most likely to produce disabling pulmonary
involvement are those containing free silica, that is, silicon
dioxide not chemically combined with other elements. Such
dusts occur frequently in industry. Inquiry should be spe-
cific in regard to this component, especially since the pres-
ence of free silica may not be readily apparent. For example,
soapstone powder, widely used to keep layers of unvulcan-
ized rubber from sticking together, may contain from 0 to
17% of free silica, depending on its source. The most
common form of free silica is quartz, which occurs widely
in nature, Natural materials widely used in industry that
should be regarded as potentially productive of silicosis
because of their high free-silica content are granite, flint,
sandstone, sand, tripoli, and diatomaceous earth.

Dusts containing asbestos should also be noted, because
prolonged exposure to asbestos dust in excessive concentra-
tion may result in a type of pneumoconiosis known as
asbestosis, which may be disabling. In coal mining and
handling, attention should be given to the possible develop-
ment of coal workers” pneumoconiosis, a recently recognized
but incompletely explored clinical condition due to ex-
posure to coal dust, per se, as well as to the possibility of
silicosis from exposure to free silica in the rock associated
with the coal in certain areas.

Metals and Their Compounds.—A large number of metals
and their compounds are used throughout industry. As a
potential industrial health hazard, the most prominent of

these is lead, which may be present alone or in a wide
variety of compounds. The chief mode of entry is inhala-
tion of dust or fume. Percutancous absorption of metallic
lead and inorganic lead compounds is insignificant, but
tetraethyl lead and a few other organic compounds of lesd
may be absorbed through the skin under suitable conditions,
Molten lead ordinarily does not present a hazard unless its
temperature is well above its melting point. Special atten-
tion should be given to operations where lead may be sub-
jected to temperatures above its boiling point, as in the
welding of leaded steel. It is wise to have persons who work
regularly with lead checked periodically for the extent of
their lead absorption by determination of lead in bleod or
urine.

Lead compounds may be known by a number of names
not including the word lead. Litharge, the common name
for one of the oxides of lead, is found in the paste of lead
storage battery plates, in a cement for attaching glass to
metal, in “doctor” solution in petroleum refining, and in
the manufacture of chrome yellow pigment. Although the
specific gravity of this compound is high, litharge is often
so fine that when dispersed into the atmosphere it will
persist long enough to cause excessive exposure if adequate
control measures are not in effect. In most industrial oper-
ations where dusty lead compounds are used or produced,
it is desirable to have an evaluation of the exposure made
with the aid of laboratory analysis of the air or of samples
of the blood or urine of exposed employees, or by the com-
bined investigation of the environment and the personnel.

Other toxic metals to which the physician should be
particularly alert include antimony, arsenic, beryllium,
cadmium, cobalt, manganese, mercury, and phosphorus.
Exposure may occur in mining, metal-refining, fabrication,
and metal-cleaning operations. Welding or high-tempera-
ture cutting on cadmium-plated surfaces can be particu-
larly hazardous. The toxicity of beryllium is so extreme
that it is in a category of its own. Mercury is of special
importance because hazardous concentrations of vapor are
released from the liquid metal even at room temperature.
The dust of various mercury compounds is also toxic.
Chromium in the form of chromic acid mist is commonly
found in chromium electroplating or as salts of chronic
acid in the form of dust, and may cause ulceration of the
skin or the nasal septum. Zinc in the form of fresh zinc
oxide fume, such as may arise from 2 bath of molten zinc
at a galvanizing operation, may cause the temporarily dis-
abling illness known as metal fume fever.

Excessive exposure to iron dust or fume as produced in
welding, gas cutting, or grinding may cause sufficient re-
tention in the lung to show as nodulation on chest films,
but the condition is not regarded as disabling. These changes
are somewhat erroneously interpreted as silicosis.

Whereas the pneumoconiosis-producing dusts usually re-
quire prolonged periods of exposure (years) to produce
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their effects, very brief exposures to toxic metals, solvent
vapors, and gases can cause illness. Thus it is important
that the physician be alert to the possibility that operations
of brief duration may entail exposures more severe than
those observed at the time of his survey.

Solvents—In observing operations involving solvents,
the physician should consider the possibility of absorption
through the skin, in addition to absorption through the
respiratory tract. Contact of these materials with the skin
not only provides an avenue of introduction into the body
but also presents the possibility of dermatitis.

There is 2 wide range of hazard potential among the
many solvents used in industry. This is governed by the
volatility of the solvent as well as by its toxicity. The
exact chemical name of the solvent should be obtained.
This need is illustrated by the two solvents, tetrochloro-
ethylene and tetrachloroethane. There is only a slight dif-
ference in their names, but the toxicity of the former is
indicated by a maximum acceptable concentration in the
atmosphere of 200 parts per miilion as against § ppm for
the latter—and they are of essentially the same volatility.

One of the frequent uses of solvents in a great variety
of plants is in equipment known as the vapor degreaser.
This is essentially a tank in which a solvent, often tri-
chlotoethylene, is vaporized by heating, and metal parts to
be degreased are placed in the hot vapor. Such equipment
can be used without excessive exposure to the operator,
but a considerable number of poor practices, as listed by
Horowitz,* can result in exposure beyond the recommended
limit. Benzol (benzene), carbon tetrachloride, carbon di-
sulfide, and methanol are other industrial solvents that may
cause serious illness if not used under properly controlled
conditions.

Gases.—In general, potentially hazardous exposure to
gases is not obvious in occupational environments. For
example, a visit to a gasoline engine test room may fail to
indicate the presence of a moderate carbon monoxide haz-
ard. Where carbon monoxide may occur by leakage from
a pipe line, or by impingement of a gas flame upon a cold
surface with resultant incomplete combustion, or by its
use as a reducing gas in a heat-treating department, inquiry
should be made inte the occurrence of headache among the
employees such as would result from moderately elevated
concentrations over a number of hours or throughout the
day. In addition, the possibility of accidental liberation of
high concentrations that may result in asphyxiation should
be kept in mind.

" These two elements of hazard apply to exposure to a
number of other gases. The more prominent symptom from
moderately excessive exposure to hydrogen sulfide is irrita-
tion of the eye rather than headache, but the danger of
rapid asphyxiation is even greater than that from carbon
monoxide. Experience has shown that the odor of hydrogen

sulfide is no safeguard against excessive exposure, because
even brief exposure to sufficiently high concentration re-
sults in the loss of the ability to smell this gas.

A number of gases are brought into plants in cylinders
in the form of liquids under pressure. These include hy-
drogen fluoride, used in certain oil-refining processes and
in the chemical industry; hydrogen cyanide and methyl
bromide, both used for fumigation and for other purposes;
and chlorine, widely used for bleaching, in water treat-
ment, and as a bactericide. Other toxic gases include ozone,
nitrogen dioxide, and sulphur dioxide.

Dermatitis-Producing Materials—The phase of the sur-
vey dealing with dermatitis-producing materials may best
start with the industrial nurse who probably will be well
informed of the incidence of dermatoses. For example, if
no cases from cutting oils and compounds have come to
her attention, this source of dermatoses may require no
further investigation, but, if numbers of minor cases with
an occasional serious case have occurred, this situation
should be thoroughly investigated. Attention should be
given to washing facilities, soaps and cleansers used, and
the availability of hot water. Personal washing procedures
as well as other measures such as protective creams and
equipment should also be checked.

In addition to solvents, innumerable other primary irri-
tants and sensitizers cause skin infections. Wherever there
is skin contact with primary irritants, which may include
not only strong acids and alkalis in an electroplating de-
partment but even dishwater in 2 plant cafeteria, there may
be some incidence of dermatitis. Skin contact with such
matetials should of course be avoided, though this is diffi-
cult in some operations.

Among the many sensitizers, exposure to those involved
in the preparation of synthetic resins and in the manufac-
ture of plastics is worthy of note. The effect on the skin
may be caused by contact either with dust or with gases
liberated during these processes.

Where waxes are used for impregnation of electric con-
densers or for wire and cable insulation, inquiry should be
made as to whether these are chlorinated naphthalene or
diphenyl compounds. If so, suitable precautions (often
listed by the producer) should be followed.

Pathogenic Micro-Organisms.—A number of occupations
involve exposure to pathogenic micro-organisms, through
their incidental introduction into lacerations. In packing
houses, measures to avoid brucellosis and psittacosis should
be noted. In plants that handle imported animal products,
such as hair, bristles, wool, and hides, investigation should
be made of the need for sterilization of these materials and,
if in order, the method used. Workmen in these plants
should be told what an anthrax pustule Jooks like and im-
pressed with the need for immediate medical attention for
such a lesion.
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Other Materials—Materials other than those falling
within the foregoing classifications should not be over-
looked. Examples of such materials are those capable of
inducing cancers, including chromium compounds (lung)
beta-naphthylamine and benzidine (utinary bladder), and
certain polycyclic hydrocarbons that may be present in coal
tars and in certain high-boiling catalytically cracked oils
(skin). Surveys of industrial exposure to the cancerogens
should be supplemented by epidemiological investigations.
A single case of cancer hardly proves a cause-and-effect
relationship where exposure to a suspected cancerogen is
involved, but incidence of such cases significantly in excess
of that occurring in the general population would point
to the occupational exposure as a possible cause.

Hazardous Conditions

In addition to hazardous materials, observations should
include hazardous conditions. These mzy be covered under
the following headings.

Excessive Noise.—~Exposure, particularly of long dura-
tion, to excessive noise levels may cause diminished acuity
of hearing. Although sufficient data are not yet available
on which to specify a precise level of sound of a given
frequency that can be taken as a maximum acceptable
level, certainly those noise conditions where one must shout
within an inch or two of the ear to make oneself heard
should be noted in a survey of potentially injurious condi-
tions. The physician, upon finding such conditions, should
recommend that a study be made of the noisy environment
to determine whether the intensities at existing frequencies
are excessive and, if so, to determine whether practical
noise-reduction measures can be taken. He might also rec-
emmend that an audiometric examination program be
insticuted.

Extremes of Atmospberic Pressure—Extremes of atmeos-
pheric pressure include the high pressures encountered in
foundation and tunnel construction, and in diving opera-
tions, and the low pressures of flying at high altitudes.
Foundation and tunneling operations under pressure tend
to be among the more hazardous.

It is likely that a full-time or part-time physician will
be connected with such construction operations. Other
physicians in the area may be called upon because of some
temporary unavailability of the physician normally respon-
sible, or in event of an accident causing a number of serious
injuries. Also their patients may be engaged in such work.
Accordingly it is desirable for physicians in the area to
visit the project, become informed on compression and de-
compression schedules, and become familiar with the physi-
cal examinations given new workers and with instructions
to workers such as checking with the physician before
going under pressure in case of a coryza or ear block.
Particularly where high pressures are used, the physician

should become completely informed on operating condi.
tions before he decides to enter a pressurized area. It would
appear prudent for only the younger physician to do so.

In aviation medicine, it is now generally accepted thi
physicians should be familiar with the effects of low pres
sures and of too rapid subjection of the body to pressur
changes.

Low pressures from high-altitude construction or mining
operations are not ordinarily within the purview of mox
physicians. It is assumed that physicians at operations in
such locations will be informed about the physiolagical
aspects of working and living under low pressures—also
about the decrease in maximum acceptable concentrations
of gases, dusts, and toxic materials, as larger volume of the
thinner air must be respired.

Extremes of Temperature: Heat—In many plants the
problems of heat in summertime are no different from those
in nonindustrial environments generally. Since the evapora-
tion of perspiration causes cooling of the skin, usually the
better the air movement, the greater the comfort. Although
high humidity in itself creates no harmful effects, it does
limit the rate of evaporative cooling of the skin and can
be expected to intensify the effects of high temperatures.

Many plants have local “*hot spots,” such as ovens, heat-
treat baths, and furnaces, that cause excessive exposure %0
radiant heat as contrasted with heat carried by convection,
ot hot air. In the steel, glass, foundry, and other industries
where processing is built around large-scale melting opers-
tions, control of radiant heat is a major problem.

A given amount of heat transferred to a man will have
the same effect regardless of the means by which it reaches
him—convection, conduction, or radiation. But the control
of radiant heat is totally different from the control of the
others. If a man is subjected to radiant heat, air movement
over the man will not reduce his heat load. Shielding with
some reflective material such as aluminum may be required.

The physician should become acquainted with the high-
temperature occupations in a plant. Workers with certain
circulatery defects should be placed elsewhere. Since long-
term physiological effects of working in heat do not seem
to be serious and acclimatization is a very real factor, the
physician would ordinarily refrain from recommending the
alternating of workers between hot 2nd normal-temperature
operations.

An increase in the body temperature and pulse rate
results from exposure to extreme heat. Since these effects
are alleviated fairly promptly on removal to cooler ares
the physician should note whether such areas are available
and utilized as required. If an air-conditioned rest room
can be provided, recovery is considerably more rapid
When the pulse rate does not decline sufficiently during 2
rest period in a cooler area, more effective control measures
should be recommended.
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In hot occupations the physician should observe whether
an adequate water supply, with salt, is available for the
prevention of heat cramps and exhaustion. Salt is usually
taken in tablet form. Several varieties are sold, but the
enteric-coated or impregnated type seems the most satis-
factory. A cooled, salted water supply is sometimes used.
One teaspoonful of table salt per gallon of water is ade-
quate, Thirst is not an accurate indicator of how much
water 2 man needs when working in extreme heat. His
fluid loss will usually exceed the replacement induced by
thirst. It has been said that one benefit of salt tablets is
that they result in a man’s drinking more water than would
otherwise be the case.

Extremes of Temperature: Cold—Exposure to extreme
cold may occur in meat-packing plants, in deep-freeze food
producing and storage operations, and in flying at high
altitudes. Provision of proper clothing is the principzl fac-
tor to be noted. It has been stated® that acclimatization
to cold has not been satisfactorily demonstrated. An in-
vestigation” of a group of 66 workers engaged many years
in preserved-meat manufacture in cold rooms maintained
at 0 to 2C showed a high incidence of chronic muscle and

joint pains, and of upper respiratory tract involvement.
Inquiry should be made of these possible manifestations of
the effects of cold by the physician concerned with such
exposure.

Ionizing Radiations.—lonizing radiations are finding in-
creasing applications in industry. Inqury should always be
made as to whether radioisotopes or x-ray units are being
used or whether it is contemplated they will be introduced.
Some years ago industrial radiology was limited principally
to the use of radium or x-ray for making radiographs of
welds and metal castings for detection of flaws. Today a
considerable number of radioisotopes are employed for a
variety of purposes. Cobalt-60, a powerful gamma emitter,
may be used instead of radium for radiography or it may
be the source of gamma radiation in recording devices for
liquid levels, or in 2 pipe-thickness gauge. Beta emitters
such as phospherus-32 may be found in thickness gauges
for application of rubber coating or in milling of alum-
inum foil. Even alpha emitters have an industrial use
where polonium-coated bars remove static electricity from
printing press rolls and other machinery where static inter-
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feres with production or safe operation. Radium alse con-
tinues to be used for this latter application. The risk of
inhalation or ingestion of radioactive materials, particularly
alpha emitters, should be checked. Radioactive sources and
devices utilizing ionizing radiations can be used with safety
whete adequate precautions are observed.

The physician need not be an expert in the intricacies of
ionizing radiation, but he should inquire into the schedule
of monitoring exposure to radiation, and review the rec-
ords of radiation levels within occupied areas and of per-
sonal monitoring devices, If exposure should exceed ac-
cepted values, he should call to the actention of manage-
ment the seriousness of the injury that in time may
develop. Factors involved in the proper handling of radio-
isotopes ate outlined in 2z paper on surveying industrial
plants for safe use of these materials.?

Hlumination.—In making a survey of any occupational
environment, the adequacy of illumination should be ob-
served. This would include intensity for a given operation
and area, together with quality of illumination. This latter
faccor includes contrast, lack of glare, and proper bright-
ness ratios, in respect to both artificial and daylight illum-
ination. It is not contemplated that a detailed illumina-
tion survey will be undertaken by the physician. If his
general observation indicates that the illumination is in-
adequate, the plant management should be referred to pub-
lications on industrial illumination® and advised to have an
illumination survey made. In connection with the relation-
ship of illumination to the visual demands of tasks, atten-
tion should also be directed to an adequate eye-examination
program, and to suitable eye-protection equipment as well.

Harmful Operations

Repeated Motion—Injury may be caused by repetitious
movements. Attention should be given to operations that
may lead to bursitis and synovitis. Information may be
obtained from the plant nurse as to whether such condi-
tions bave occurred and, if so, at which operations. The
physician may be able to make pertinent suggestions for
adapting the operation to the physiological and anatomic
limitations of the human body.

Vibration—Compressed-air-driven hand tools are widely
used in industry. In many plants the intermittency of the
operation or other factors have prevented difficulty. If
there has been some incidence of “white fingers” or if these
tools are used routinely, reference may well be made to a
paper by Dart'® that covers this condition from the view-
point of a practicing industrial physician. Heavy pneu-
matic tools such as jack-hammers reportedly may cause
injury to elbow joints, but in this country cases have been
few.

ACCIDENT HAZARDS

Operations and Conditions~—If the survey is made in
company with the safety engineer, more attention may

be given to accident hazards. A check list of operations
and conditions to be moted is given by Blake.!! Unsaf,
acts of workers account for a greater number of injuries
than do env:ronmental ‘conditions and machines, but both
factors are involved in the majority of accidents. Infqr.
mation on accident hazards and their control can be gained
by a review of the accident experience of the plant and
through the plant survey, and also by attending plant
safety committee meetings.

SANITATION

General—The American Standard on Sanitation!? serves
as a guide to general saniration facilities. The physician
should obrain information as to the state and local code
requirements, Adequate maintenance and proper use of
these facilities should be emphasized. Where difficulc-to-
remove materials get on the skin, the physician should learn
what is provided for skin cleansing and in addition should
observe what is actually used. Many a case of dermatitis
is caused by use of solvents and harsh abrasive cleaners,
even in plants where proper washing facilities and cleaning
agents are provided.

Food Handling—Whether food handling is directly
under the plant management or is the function of a
catering service, the physician should observe the methods
utilized. If foodstuffs are prepared outside the plant
premises, the survey should extend to such locations.
Methods of refrigeration and of keeping hot foods above
the temperature of bacterial germination should be noted.
One should inquire into use of foodstuffs after they have
been standing in serving areas during mealtime. Garbage
disposal should be checked. - The storage and wuse of pesti-
cides in and around food handling and storage areas should
be inquired into carefully.

Not only is sanitation of importance in in-plant food
handling areas, but also the nutritional adequacy of foods
served by the cafeteria and selected by the employess
should be checked. It is difficult to change eating habits,
but, where food served appears to be nutritionally inade-
quate, this should be investigated and then proper recom-
mendations made to management. A threefold approach
might be suggested through offering balanced meals; mak-
ing them attractive; and educating personnel in food selec-
tion, particularly those greatly underweight or overwelght,
as well as the diabetics and others who have to watch their
diet carefully.

Hazard Evaluation

The general survey of a plant will disclose some opera-
tions where hazardous materials are used under obviously
safe conditions. Other operations may as cobviously be
hazardous and call for a recommendation to management
that control measures be instituted.
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In many instances potentially hazardous operations may
be in progress that may or may not cause injury, depend-
ing upon the severity of the exposure. Control measures
may be costly and management may be reluctant to incur
such expense just to “be on the safe side” especially where
competitors may not be adding the expense of such control
to the cost of their product. In such a case, the question of
whether a hazard actually exists may best be answered by
recommending that the plant avail itself of expert pro-
fessional survey services, which may include tests for
atmosphere contaminants or of such biological materials
as blood or wurine, and recommendations for methods of
hazard control based on their experience and technical
findings.

Such services are available through official departments
of industrial hygiene or occupational health in most of the
highly industrialized states and in certain of the larger
cities and counties. Private sources of these services are
available and include a number of the larger casualty
. insurance companies, full-time consultants, and various
i professional and research organizations in the field of
industrial health, including a number at universities.

RECORDS OF CONDITIONS IN OCCUPATIONAL
ENVIRONMENT

After the survey of the industrial environment, the phy-
- sician should report to management his observations and
' recommendations. It would also be helpful to the phy-
“ sician to prepare his own record for his use concerning job
‘ requirements and health hazards in the plant.

This record should include the potentially injurious
-materials used or otherwise present; something of the in-
¢ termittency or duration of exposure to them; and whether
i the exposure was normally under good control, obviously

requiring control, or in need of technmical study for its
: evaluation. The operations involving the potentially haz-
: ardous materials or conditions should be listed. A graphic
| means of associating hzzardous materials and conditions
| with operations or departments consists of a chart on
| cross-section paper with the materials and conditions along
| the ordinate, operations or departments along the absicissa,
and notations at the intersections indicating existence of
. the hazard at a given operation or department.

Control Methods

The survey of the plant should include a consideration

of control measures, both medical and engineering, which
are or should be followed in maintenance of a healthy work
force and healthful working environment. It is not pro-
posed that the physician include engineering control as
i part of his activities. However, an understanding of the
| engineering factors involved in the control of health haz-
rards will enhance his appreciation of the over-all health
|aspects of plant operation. The more common control
methods are as follows.

MEDICAL CONTROL

Preplacement Examination.—The physician should ascer-
tain the scope of the preplacement examination of all
applicants for work and 'of special examinations of em-
ployees who are to be placed in an occupation involving
exposure to some hazardous material. For example, em-
ployees to be placed in occupations involving exposure to
pneumoconiosis-producing dust should be given 2 chest
x-ray and those to be exposed to toxic substances should
be given the same clinical tests that will [ater be used in
periodic examinations, to provide base-line values.

Periodic Examination.—The physician should also ascer-
tain which special procedures are included in periodic
examinations of employees in hazardous occupations and
the interpretations of the findings. If the findings point
to possible health impairment, inquiry should be made as
to what conditions in the plant are to blame. The inter-
vals at which these special procedures are conducted should
be determined by the severity of the hazard and medified
as the hazard is brought under control. The interval be-
tween chest x-rays should be related to the period required
for the development of detectable changes.

Where 2 medical control program has been set up by
one physician, it is advisable that another making a survey
of the plant discuss his observations with that physician.

ENGINEERING CONTROL

Purpose.—The physician making a plant survey has a
proper interest in engineering control measures for a num-
ber of reasons. The decision of the physician in recom-
mending the placement of a worker at a given operation
or retaining him at his accustomed occupation may depend
upon the engineering control measures. The physician may
have completed an initial x-ray survey of a foundry group
and among the core finishers noted one man with arrested
tuberculosis. As foundry work is considered by many a
physician to be 2 laborious, hot, dusty eccupation, the first
thought on reading the x-ray may be that this man may
better be placed in some other industry. Consultation with
the safety engineer or industrial hygienist or personal sur-
vey of this employee’s workplace may disclose that his job
is conducted while he is at a bench equipped with well-
designed local exhaust ventilation, obviously resulting in
no appreciable exposure to dust. On the other hand, if an
employee subject to asthma is exposed to an organic dust
to which he is allergic, and the only feasible control
measure is a filter-type respirator (adequate protection for
the man’s fellow workers), the physician might well rec-
ommend that this man be placed in 2 more suitable location
in the plant.

The interest of the physician in engineering control
serves as a stimulus to the production and maintenance
departments for provision of adequate control measures.
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The production superintendent is occupied with getting out
the product; plant maintenance departments have a back-
log of work that a foreman or superintendent is pushing
to get done. Provision for control of health hazards is
often deferred to the next day, and the next. The phy-
sician, in observing the state of control measures, might
note that the elbow in an exhaust pipe was eroded and
leaking, and find an explanation for the recurrent nose-
bleed of the chrome plater. When the physician emphasizes
need for repairing the ventilating system through the
proper channels, it is probable that action will be taken
promptly.

Types of Control Methods.—A number of categories of
engineering control measures may be applied to reducing
to safe levels exposure to hazardous materials. Where
substitution of a less hazardous material is feasible. this
should be done, for example, toluene for benzene as a
paint diluent.

Alteration of method may serve as a control measure.
This may involve a minor change such as installation of
2 metor-operated hoist to replace manual handling of
baskets at a vapor degreaser or a major change such as
replacement of beehive kilns with tunnel kilns for abrasive
wheel calcining. In the latter case, the dust exposure is
appreciably decreased and, in addition, efficiency of opera-
tion and quality of product are improved.

Isclation has application at many operations. One of
these is the use of radioisotopes in well-shielded enclosures,
with mechanical devices manipulated from the outside.

Ventilation is the most widely used method of engi-
neering control. General ventilation refers to movement
of air from an entire room or building. Local exhaust
ventilation is usually more effective, since it is designed
to capture the contaminating dust or gas before it escapes
into the general room atmosphere.

Wet methods may serve as an effective means of dust
control in certain operations. This may involve merely
the use of garden watering cans to sprinkle the earth floor
around a foundry molding area, or the installation of a
high-powered water-sand blast for removal of cores from
castings in place of the dusty operation of using pneu-
matic chisels. Good housekeeping, in itself, is an impor-
tant control measure.

Personal protective devices have 2 real place as control
measures. Although respirators should not be used as an
inexpensive substitute for a local exhaust system, they may
be recommended for operations where other control meth-
ods are not feisible and where there may be a severe
exposure for a brief period. They may be used also as a
supplement to other control methods. The type of respira-
tory protective device selected is extremely important and
the physician would do well to learn specifically 2bout the
applications and limitations of such devices. Where toxic
dusts or gases are present, or where the atmosphere is

deficient in oxygen, devices approved for the particula
exposure by the U. S. Bureau of Mines and as listed iy
their reports'? should be used. Personal protective devices
also include goggles, hard hats, gloves, plastic sleeves, s
bestos leggings, and clothing made of aluminized fabri
to ward off extreme radiant heat.

Conclusions

The purpose of this discussion has been to stimulate the
interest of the physician in making surveys of plants
with which he may be in contact, to suggest the manner
in which he should approach such a survey, and o indicate
the nature of conditions that should have his attention
during the survey.

The facts obtained should influence the nature of the
medical examination given workers, and findings of
examination should be interpreted in the light of such in-
formation. Care should be exercised in arriving at con-
clusions until there has been sufficient examination of all
the facts. The mere presence of a toxic agent does not
necessarily mean that the exposure is excessive or that
injury will occur.

Examples of potentially hazardous materials and condi;‘
tions, and the operations with which they are associated,
have been included, but it is urged that the physician
consult reference sources for more complete details. This
will place him in better position to appreciate what he
sees during the survey and help him in constructive dis
cussion with management.
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