id.o0x 2off

Protection of the
Working Environment

A. V. ROSHCHIN?

N FJHE WORKING ENVIROMMENT is the resultant of a complex combination
4 of factors such as technological progress, industrial equipment and

\Rj}
N processes, the organisation of work, and the design and layout of
:5_" «--industrial premises. It is part of the total human environment and the

influence it exercises on health and efficiency should be considered in
close relation to those factors in the total environment which affect man
outside working hours.

Formerly, the conditions of both these environments did not differ
from those to which man had adapted himself throughout the course of
evolution; they changed so insignificantly and so slowly that they did not
cause widespread damage to health,

“Th Rfore “Fecent times, however, the scientific and technological
revolution, and the application of scientific and technical advances to
industry, have brought about radical changes in the environment which
can directly or indirectly inflnence the health of present as well as future
generations. There are now in our environment many substances that are
+ ! alien {o it, both chemical pollutants and physical agents. )T g pe

In large cities a number of sources of pollution are common to both
the general environment (air, water, food) and the working environment.
oot /'_If1\assessing the degree of danger to health from the working environment
it is very important to remember that a worker may be exposed to the
effect of various aerosols, sulphur dioxids, carbon monoxide and other
chemical substances, as well as ionising radiation, noise and microwaves,
not just at work but also in his private life.
The extremely rapid changes taking place and the continuous appear-
ance of new pollutants make it nec ssary to assess environmental changes
n a scientific and objective manner 5o as to find ways and means of
keeping them under control, and of foreseeing the dangers and preventing

them in goed time. e 1

ey

! Deputy Direstor, Ingtitute of Industrial Hygiene and Oceupational Diseases of the
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The present article will deal only with chemical pollution of the
environment and will not refer to other environmental factors affecting
health, except in isclated instances,

Pollution of the general envirenmment

A few words must first be said about pollution of the general
environment as it affects the health of the workers, and first and foremost
about atmospheric pollution through combustion. Over 2,000 million
tons of oil are burned every year throughout the world and the gquantities
of solid and gas fuels are even greater. The main substance resulting from
combustion is carbon dioxide, which has no direct effect on human -
health. But other combustion products—aerosols, sulphur dioxide—pol-
lute the air in indystrial areas to such an extent that they have certainly
contributed to an increase in diseases of the respiratory system. It is also
believed that the increased incidence of lung cancer is parily due to the
presence of 3,4-benzpyrene in the atmosphere. Such pollution naturally
represents a considerable addition to the pollution to which workers are
already exposed at work. ,

Large towns are faced with a severe problem as a result of vehicle
exhaust emissions which, together with all the above-named combustion
‘products, are an important source of pollution.

The effect of these pollutants on the health of the population is fairly
well known. But very little is known of the losses they cause to humanity ORI e

, in the form of stunted plant growth, late ripening of fruit and smaller - s
albotee ~crop yields. A fuller picture of the hﬁ%‘fﬁ?ﬂi"é&nseqﬁences of increased air
pollution would encourage a search for efficient ways to combat it, a prob-
lem which contemporary technology would be quite capable of solving.

A serious source of environmental pollution affecting water, soii and
food is the use of pesticides, world production of which doubles every five
years and is now nearing 10 million tons annually. In contrast to the
forms of pollution already mentioned, which result from the uninten-
tional escape of harmful substances into the general environment, pollu-
tion from pesticides is harder to combat. Once pesticides have been
released into the environment where they are intended to do their useful
work, their subsequent dispersal by wind and water is largely uncontrok
lable and unpredictable. That is why the only way to prevent this type of
pollution is to impose stricter limitations on the use of pesticides harmful
to man or to prohibit them entirely.

In many industrial areas fresh water supplies are seriously polluted

by industrial chemical efffuents. This is another source of nossible

exposure_of werkers to harmful chs@:icéréﬁbstagg@sd Whg%,,eﬁ"‘?‘?iﬁﬁ?_i
-combined with those of chemical poliution of the atmosphere ai the /
workplace. n G S
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Urfortunately, medical science has as yet found only limited scientific

., . [A - S R < g p . .
criieria to assess the combined effects of the pollution of the general and
the working environment taking into account the total pollution dose
absorbed by the body. This should be one of the first tasks of modern

hygiene and industrial toxicology.

Main features and causes of pollution of the workine environment
= ]

The most serious changes occurring in the working environment are
the result of the rapid development of chemistry and chemical technology
and the increasing use in production processes of new physical methods.
That is why the predominant feature of workplace pollution is the
combination of chemical substances with one another and the combined
effects of chemical substances and physical factors. For instance the
increasing use of lasers in various fields of science, technology and
production EAfalls not only the danger of harmful radiation but also that
of the chemical substances arising _out of the nse of laser installations

1, . - - - - = o | -
{(benzens and its derivatives, carbon disulphi e, ozone and others).

The use of new technological processes such as plasma metal-cutting

gives rise to still more complex combinations of physical and chemical
factors. When this process is used, the ambient atmosphere may contain

LRS- iaac aid

aerosols of metals, ozone and oxides of nitrogen; in addition, the process

produces high levels of noise, ultrasonic vibrations, and electrommagnetic
radiation in the ultra-violet and soft X-ray bands and other ionising

radiation, Never before has technology produced such a complex com-z="

P

bination of chemical and physical/hazards, New combinaiions of chemi-

cal and physical factors also arise from the fact that industry tends to
make use of gver more powerful equipment. Instead of 5-ton to 10-ton

electric firnaces, the tendency now is to use 100-ton toﬁLZ_OG—ton furpaces
for steel smelting; in addition to aerosols, gases and fi&at such furnaces

high noise levels and strong electromagnetic fields.

1(" hy, A‘?‘: alt
a:so proguce extremely high noise

Another important cause of the increasing combination of various
types of pollution of the working environment is the introduction of
chemical processes into non-chemical branches of industry. The use of
plastics of extremely varied composition, of large quantities of cooling
oils and of corrosion inhibitors in mechanical engineering has addesd
considerably to the types of air poilution in industrial premises by
introducing not only a large number of chemical substances but also their

_highly complex combinations. For instance, modern vulcanisation of

rubber produces a gas confaining 40 to 50 different ch emical substances;
the thermal processing and moulding of plastics for manufacturing
machine parts produces a complex mixture of asrosols and gases contain-
. " P = i S ———— e - - T TFELRL M T . )
Ang toxic subsiancss and polymer particulates mixed with steami. As in the

case of vulcanisation, such mixfures may be opresent in the air in
APt A SIS ey £
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concenirations which are harmful to health, The use of cooling lubricanis
for 111..}3 sge:,d metal—cat‘tmﬂ nroduces not o only aerosols of the coohmz

“geni gf“mu h ydrocarbons. S
iy Madem mﬂinoau of orgamsmcr worlk are aiso a cause of the increas-
ingly cornplex compo::ztmu of air pollution in industrial premises. The use

of transfer mechanisms and production lines (for instance in mechanical
engineering) requires the _gcmﬂn*hnn in the same ni;;nt of work operations

Al N e ma _7!

involving different kinds of harmful substances: duist or fumes as a result
of mechanical processing of machine parts an_dkelecmc WeTIdmg, toxic
substances as a result of painting and elecu‘oviaung processes, and oil
aerosols as a result of metai machimng. The effect of all these typas of

pollutants on the workers is combined with that of notse and vibration.

VASL W

Before the advent of ‘automation such work was carried out in separate
workshops and those eneaﬂed on it were exposed to the effects of mainly
ong or another of these hazards or to a relatively simple combination of
them. i
. Modern times have witnessed an extraordiparily rapid and *vv;dwnm}«wdn‘—’
4 7 spread development of organic chemisiry, petrochemlstry, metallurgical
“H="" chemistry, and the chemisiry of elementary organic and organc-metallic
compounds. Every year several hundred new chemical substances come
into use in industry and agriculture, ahhm_gh in many cases their toxicity
a—_{d Hnnqpi i—mn'n: nnt %neﬂ ectabliched in a2 -:r'ivqn.ﬂn

[R5 L0 2 ¥ Lot v -]

A:mmg the rapidly developing branches of i inorganic chemisiry the
production of pure and highly purified metals cieserves particular atten-
tion. These metals are obtained through the various intermediate stages of
halogenated, hydrated or carbonyl metal compounds, which are much

wicla AF ar T oalt of i-?mn gama maoitale MAranyar
[oIe ¢ inv-.ln ‘l'ﬂ-u:n -h-“: CEICCE O O SLeate Of 1 Soiilo fivedio. LyiUiwuUvel

the p;eifucuon of many organo-métallic componnds (of copper, phospho-
rus“Iead “zinc) for use as _pesticides has greaﬂy increased the number of
highly toxic substancgs AR to penetrate the air of a working area. Many
of these compounds are capable of producing toxic effects throughqs}gﬁiﬂpﬂ
absorption also. :

Every day organic chemistry introduces into the production process
new chemical substances, many of which are highly toxic. Moreover there
is a tendency in pyrolysis to make increasing use of extremely high
temperatures (000"(3 and higher) at which carcinogenic bs j-products of

hwfdrf\f‘ﬂfhﬂﬂ, such as 34- huum}freae, are Tormed. This indicates a

el erarizs

definite increase of carcinogenic danger in a mumber of branches of
syanthetic chemistry.

It shouid be borne in mind that as the number of chemical substances
used in industrial processes increases, there is also an increase not oanly of
their toxic combinations but also of those which, apart from their
immediate toxicity, are liable to have delaved harmful efiacts; such effects

it LAARRAl) s A

may be mutagenic, resuliing in the destmc‘mﬂ of cells or possﬂ:dy in the

s = Sl
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s grmetnts (Joy bt o
devslopment of cancer in the person exposed or, if the gonadal cells are =~/
exposed, in mutational effects in subsequent generations; or they may be
teratogenic, affecting the development of the fostus if the person exposed
1S 4 pregnrant woman.
At present seven groups of carcinogens (substances producing can-

cers) may be identified:
(i) polycyclic aromatic hydrocarbons and industrial products contain-

2 ol 220 i« 5
ing then._'lw{saor} pitch, pljgduct_g .gf ‘gori%)bgsypg and pyrolysis of
organic”’Taw materials,“¢6al and shala tafs; some oil products,

synthetic polycyclic aromatic hydrocarbons and others);
(i) aromatic amines, which are synthetic compounds mainly used in the

” At

synthesis of other chemicals, e.g'.r“'c'ﬂ/' s and pigments (2-naphthyl-
amine, benzidine, amino-diphenyl and others);

(iii) azo compounds, also widely used for the industrial dyeing of textile
fibres (whose structure is close to that of methylaminoazobenzene
and its derivatives);

(iv) peroxy compounds, widely used in the production of plastics
(peroxide, hydroperoxide and others);

(v) alkylating agents, used as chemical intermediates and, experimen-
tally, in human medicine (derivatives of mustard gas, ethyleneimines
and others);

(vi) metals and metalloids (beryllium, chrome, nickel, arsenic, sele-
ninm);

(vii) other carcinogenic agents (asbestos, certain polymers, pesticides and
others).

This list of carcinogens is far from complete; by no means all the
substances of every group have been mentioned. It does indicate, how-
ever, the widespread use of carcinogenic substances and Drocesses, which
makes the problem of occupational cancer a much more urgent one,
requiring the adoption of a whole set of special measures.

~ Among the large number of substances discovered for industrial and

donestic use there are several hundred mutagenically active chemicals,
some of which have turned ont to be more active than ionising radiation,
Very frequently these are the same substances as those which have a
carcinogenic effect.

“The widespread presence of very different dust pollutants in the air of
working premises is borne out by the fact that at present no fewer than
60 types of pneumoconioses {dust diseases_of the lung) have been
ideniified. A tremendous number of workers in a large aumber of
occupations in varions branches of indnsiry come into contact with some
sort of industrial dust. This is due to the greatly increased use made in th

4t
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! last 30 years of various minerals, organic and mixed raw materials and
ot waste in pulverised form for the extraction of chemical elements needed
for technical processes, powder metallurgy and the manufacture of

various building materials, etc.
in accordance with the Teamrements of occupational health a.l_r_zibllutlon
in the wommg environment is either entirely eliminated or else the
concentration of pollutants in the air is reduced to a minimum, thereby
minimising the risk of occupational disease. The same applies to particu-

larly dangerms substances with carcincgenic or mutagem’c moperties
The rmanmnr- technical causes of air nnﬂﬂhnn in the wnrkmfr environ-

ment by ChumlC&]. substances and dust are many and vary with the branch
of indusiry, but u’lcy can be grouped in the following categories:
W zenasn

(1) Leakage in the equipment used. This may be due to, faylty

TS L £

construction or to the abrasive action of certain substances. It 1sads to
frequent ﬁm'n;mﬂrw of the Pnnmment for maintenance work during

Whlch the workers are even more exponed to the effects of poliution.

(2) The intermittent and periodic nature of technical processes,
making manual operations essential. In spite of widespread mechanisa-
tion, there are still a great many production processes which are not fuily
mechanised and require the constant presence of the worker in an area in
which dust, gas or yapour is given off. This applies partmuiarly to the
manual selection of samples for analytical control which interferes with

the integrity of enclosed production systems

(3) Air pe]lunon caused by che%al substances and smoke from
unireated waste from the ‘tifidertaking concerned or neighbouring under-
takings. Pollutants are introduced into the work premises with the air
brought in by the ventilating system. There can also be considerable
pollution of the ambient atmosphere coming from nearby chemical and

petrochemical undertakings, ferrous and non-ferrons meta'{ plants, and
thermal power stations.

(4) Absence of proper health conirol over plans | for industrial build-
ings to ensure comnlﬁance with occu;;auomi safety and health rewu?ations
before an undertahnc becemf*s operational.

JULL r-.ﬂ,u.:
(5) é;/ rerowding of machines and other equipment in industrial
reas and premises, as well as poor design and siting.

{(6) Absence of essential information concerning ihe toxicity of the
chemical substances used and their maximum 'aﬂowabie concentrations in
the atmosphere, so that necessary precautions are not taken.

An analysis of air pollution in industrial condiiions, as well as of
other occupational hazards, shows that not all of the above factors have

240
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equal weight. The main safeguard of the working environment is of

course compliance with physiological and health reqmrements in all
matiers relating to industrial equipment and technology. ’T‘h:ﬂ' is why it ig

so important in atiempting to “solve this problem to ensure that ﬂaerﬂ is
full co-operation between those concerned with occupational safety and
physzoloo’v on the ong hand, and eguipment manufacturers “and_techni-

cians on the other. e

The working environment and workers® health

Pollution of the working environment together with other negative

aspecis of industrial work and failure to apply adequate safeguards are
the direct cause of Qr‘mmm‘mnﬁ] diseases. The list of occupa tinnal diseases

continues to grow Irom yﬂar to year as new chemical or “other agents are

B o= Te] meear wmasmwEsemdewes

iniroduced into ya.uuwuuuu DIOCESSCs without the necessary ¥ PICVCHLIVE
measures being taken.

In the 1930s and 1940s the number of chemical substances causing
recorded occupational diseases was not much more than 50. Nowadays
the number of such substances runs into hundreds, while all the other new
chemical substances used represent a potential danger to health,

The most widespread group of health hazards is poisoning by
chemical Al substances and diseases of the skin (dermatms) caused by

chemical agents. Almost as numerous are diseases of the resmraiorv

“System due to dust and toxic substances: pneumoconioses such as “silicosis

A achactnois r\u'imgualy ﬁbrong, T-\rnnf‘hﬂ--m’ krnnch}al acthma nelri

I'.'l. 1a MJUUIJLUL:-D’

diseases of the upper respiratory tract.

In the last two decades there has been a cons1derable increase in the:

proportion of diseases caused 1 by gﬂ];}gsmal agents in_the environment,
particularly noise and vil ibratzon and in diseases connected with excessive

Jomts and lipaments. The increase in such_diseases observed in many
Latrfno ig 'H-u: rasult nf tl’.n luanﬁrnn-rv-:{'p r]gsinbuhnﬁ OF 'ancncﬂa

T a6 U& LASPILAtE LW S

‘oetween man a‘sd macnme in the course of mechanisation, so that man is
left to perform a greater mlmbm of monotonous thov,.gh not difficult

movements which resuli in excessive stram.
L‘@L’e_ has been an increasing tendency in the past few decades to

"siram 6n organs and systems such as the peripheral nerves.and muscles,

recognise as c;c—cupational diseases the psychoneuroses of persons per-|

forming work thaf Téquires a preat deal of nervous and_ps) ychological
concentration. T T

Prominent among oc“u?atwﬂal_dlseasns are occupational cancer and |
other tumours affecting the skin, respiratory organs, blood, urinary tracts
and the bones, as well as ocr‘up';,uo*za! infections and eye diseases.

There has also been a marked increase in aElermc diseases resulting

from the body’s greater acquired sensitivity to the har:niui agents en-

..-: “_N_‘ e
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couniered in production processes. These include in the first place allergic
skin diseases, diseases of the respiratory tract (all

iseases, disease: espira ergic bronchitis, asthma,
and allergic rhinitis), and other types of allergic disorder. Certain spe-

inlicte annoider that +ha ~annotant and avrsooius mamusatie fomnian o ADtan
£ia1i8 wanie @il SACLSOIYE NCTYOUS 18n8ion 5§ fiign
k]

10 fweAriivaniigd Lintii Elats WALSIAD

characteristic of industrial Work today is a contributory factor in the

incréase in allergic diseasss and reactions o chemical agents.

MNew_techniques and industrial processes face workers with many
complex 'fasks? these frequently have to be performed at a tempo that
may not correspond to their individual abilities, thus increasing nervous
tension, monctony and stress, which may lead to neurosis and cardio-
vascular disorders. It should also be remembered That work in these
modern occupations is usually performed in hypokinetic and hypody-
namic conditions (i.e. it involvesinsufficient muscular activity), which are
well-known causes of increase in cardiac ischaemia leading to myocardial
infarction. As a result there is an increase in cardiovascular diseases
(ischaemic diseases of the heart, hypertension, arterial sclerosis, ete.).

It will thus be seen that occupational activity has a considerable
bearing on the diseases that are at present most widespread, such as
cardiovascular complaints, cancer, allergy and neuro-psychological dis-
turbances. That is why the fight against poilution of the working environ-
_ment and a rational organisation of work taking full account of the

human factor i the man-machine relationship are so much more impor-

tantfor the healfh of the workers than the mere prevention of occupa-

tionaldiseases. A co-ordinated approach o the above problems of
occupational health has become vital for the health of humanity.

Wiain principles of action against pollation

The long history of the fight against pollution of the working
environment bears' Witness to the fact that it is possible to solve this
problem with complete success. There ars many examples of radical

solutions to the prevention of industrial pollution: elimination of poison-

ing due to many heavy metals and solvenis; elimination of occupational”

cancer.in _the apiline dye ‘indusiry and other branches of industy; ~

elimination of silicosis in a number of occupations in the engineering and

mining indusiries, prevention of the harmful effects of ionising and

e e I - ¥ - . iy
microwave radiations in industry, to mention only a

favar
L AFFY L Vo L% VT o

———
e

What are the general principles that should underlie action to
prevent pollution of the working environment and to protect the workers’
health? There are four main principles which determine the success of any
action in this feld: ;

(D legislative, technical and medical (including health) measures should
be combined and co-ordinated—a one-sided approach cannot ensure

full success; s o
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Protection of the Working Environment

(i) environmental protection should be based on prevention, which
should permeate all measures in this field; protection can be fully
effective only if all necessary sieps ars taken hefbrz 2 naw nroduction

AL RS il T W X= -r
RS

plant js built, 2 new production process is adopied, or mew feche

miques, materials and substances are used:

{iij all the abc*—:é—ms_nﬁcged measures should be mads compulsory by
means of legislation;

(iv) state inspection and control of the implementation of these measures
and of the condition of the industrial environment should be instituted.

The more important aspects of the proiection of the working envi-
ronment are considersd below.

Legislative measures e
;gf-gﬁf.-qaq: fise

Human health should be considered our main wealth, taking prece-

ence over all other values. This is particularly so in the case of the health

of the workers, since all other material and spiritual values are created by
them or through their labour, Loss of health due to the harmful influence
of the working environment cannot be. compensated by money. Legisla-
tion must therefore make it compulsory to adopt comprehensive measures
to prevent pollution of the working environment by substances harmfui
to_health. 1t should be compulsory tc keep a complete, detailed and
continuous record of the effects of pollution on the health of workers of
either sex and of every age. In view of the harmful effect which a number
of agents may have on the genetic function, and BERoA on posterity, thers
is particular need for regulations governing the work of women and

adolescents.
Maximum allowable levels of air pollution in indnstrial premises ars
of special significance and should be an integral part of safety legislation.

It is still too soon to talk of intsrpational standards for maximum

allowable concentrations, since many countries have as YEL N0 experience

concerning the application of any particular method of approach or Hmit
values. To start with, every country should defins by legislation the

N wride
— = e S

maximuin allowable concentrations of harmful substances in the afrmo-

sphere of the working area, regardless of any difierences thai may exist in
e ey et e e e it -

the scientific criteria by which fhese' limit values are established. Such
figures are exiremely importaat for the practical protection of the work-
ing snvironment. They are a measure of the degrea of danger which the
envircnment presents for workers’ health and also of the effectivensss of
protective and preventive measures, ‘ A

The values indicated for maximum allowable concentrations should

not be considersd as having besn fixed oncs and for all. As new scientific

data become available and research methods are, improved, such stan-

dards should be revised in gvery country.
243
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The fact that it is difficult o ensure that maximum allowable
concentrations are respected in all processes in no way detracts from their
tremendous significance

. If they are scientifically well founded they
stimulate engineering and technical innavations and lead to the produc-

............ Saiin 2 < LEEFE 3 282 VL

tion of equipment and machines and the adoption of technologicai
processes that are more compatible with contemporary health notions. In
this way the technical difficulties involved in implementing maximum
allowabls concentrations can be systematically overcome. Many examples
o anterad

nG“!A hha pritad Aafwvave in which trinh dAiffRrnltiac haua 1m Fant I -
UL L salse UL WA S A WAl outed GRNCHEICS RaVYE, I iall, GEO1 501 AR

‘What cannot be achieved today may easily be achieved Tomorrow, >/t st s

Unfortunately, the great difficulties hampering the implementation of
maximum allowable concentrations are sometimes considered to throw
doubt on the 2A@¥isibility of defining health standards, and are taken as
sufficient reason for abandoning efforts to iﬁﬁ ‘ove the working environ-
ment and for replacing the expensive technical measures required to make
it safer by monetary compensation to workers whose health is impaired.

It is also greatly to be deplored that certain health specialists
consider that such strict safety standards and the heavy expenditure they
entail are unnecessary, arguing that human beings will be able to adapt
themselves to the harmful effects of thejr industrial environment and that
this adaptability will develop still Torthér in the course of evolution. Such
a view is devoid of scientific basis. Health standards should be fully able
to preserve the workers’ health. To invoke “ technical impossibility ” or
* cost ” is merely to replace the scientific approach to the problem by
subjective considerations that hamper the fight against industrial pollu-
tion and its deleierious effects on the workers® health.

With growing experience in applying health standards in all countries
and the further devglopment of scientific research it will eventuaily
become possible to dfaw up international standards for maximum allow-

able concentrations of harmful substances in the environment. In the
meantime every ‘ag§§1igle encouragement should be given to scientific and
practical work gimed at fixing maximum allowable concentrations, since
= . 1 ] = BTy [ P
industrial health has been unable to keeppace ‘with the development of
chemisiry and a considerable number of new substances have come into
use without the prior establishment of any standards at all. The standarde
fixed should be constantly improved and should not only take into
account the interests of the present generatign but ensure protsction of
generations to come, by tit_a;ﬂyeﬁﬂg@g/dgj@’éd"ﬁg;mfm effects, i.e.
carcinogenic and mutagenic effects, It will be especially important in
carminnoanis alihotana

3 5 i )
negt fﬁ%‘wr years to GSiathh Stﬁﬂf}afés f-’.‘;&‘ aﬂ LAl THONIC SU08ance,

in industry, the number of which increases from year to year.!

! In the USSR the maximum allowable conceniration for the most aciive carginogenic
subsiance, 3,4-benzpyrene, which is formed in the course of numerous processes by the
thermal decomposition of cil and other organic products, has recently been fixad at
0.60015 mgin?,

244,
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Th= ﬁﬂht against indusirial pollution cannot be effective if legislation

fails tot nrc'n & thatany chemical substances and materials destined for use
in zpr]w.h-v or agriculture must first be submitied to experts for assess-
ment. It is on the basis of this meimunary assessment that the competent
authorities should decide whether and L.a what conditions the substance
may be used. The samg apphes to tha!pnm examination by health experts
of the plans for new planis or alterations to existing underiakings; it is
precisely at the design stage that the fullest provision can he made for the

o A S L35

use of all available modern techniques for the prevention of workplace
poliution.
Legislation must of course clearly establish the responsibility of
directors of undertakings and of employers to ensure that the working
environment complies with health standards; it should also make it

4
obligatory for the workers themselves to observe safe! ty regulations, and

should_provide for trained specialists to insiruct them in methods of
preventing the dangerous effects of industrial pollution.

Technical measnres

One of the fundamental principles of prevention is to forbid the com-
mercial production of particularly dangerous chemical substances and to
replace highly toxic substances by others that are either non-toxic or of
inw toxicitv, The ban on the production nf'?-nanh thvlamine and benzidene
has ehnmatec cancer of the gﬁf’adder from the aniline dye industry. The
substitution of solvents of low toxicity for benzene, dichloroethane and
carbon tetrachloride in the manufi:gcture of lacquers and paints has com-
pletely eliminated occupational poisoning by these substances in many
branches of industry. Manv similar examples could be given,

ealth standards for chemical products and raw materials are vital.

- For instance, limitation of hydrogen phosphide additives in acetylene, of
arsine in sulphuric acid, of aromatic hydrocarbons in methyl alcohol and
of benzene in furfural and other alcohols has removpd ‘the risk of
poisoning from many industrial processes.

1f a toxic substance cannof be entirely eliminated from an industrial
cmpmhnn it is vita] to take arlPrmaee anVP'nil'{_!P measures hv or pap_zsmrs
usmtﬁb% i“chnoiogmai proc=sses and adapting the industrial equipment
concerned. Examples of such measures are: comprehensive mechanisation
and automation of Processes using remote control, or, the, Juse of uninter-
rupted instead of batc Pyocesses to preclude aeaTE‘a es in enclosed
production systems or t@ avo!d” manual operations; the saahng of equip-

ment and pipelines; automatic contrgl of the technolo cal process;
systematically ﬂlanned Wsﬁ,unme maintenance of equipment andip:pe— Sy
PRt

lines to prcc‘udn leakages or defects.
Workshops should be planned and equipment designed so that
chemical substances and aercsols cannot penetrate from one room to
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another, and walls and Aoors should be covered with materials that do
not absorb poisonous substances and ars easy to clean.

Under industrial conditions the above-mentioned measures are not
always fully effective; that is why if is also essential t0 use ventilation to

———

purify the air of the working enmmnment. In processss INvVolving infen-
sive dust formation, spraying with water has pe roved highly effective (wet-
<rilling in the mining industry, wet ;andbiabtmé of castmgs. etc.),

Tn cases whers this combinatio® of measures dods Hat fally v eliminate
atmospheric pollution by dust and foxic substances it is essential fo use
personal equipment for the protection of the respiratory system, eyes and

skin.

Wiedical measurss

In order to ensure the success of the fight against chemical and dust
pollution of the working environment and their harmful effect on health,
1t is important to introduce compulsory refcorﬁfmg of all cases of occupa-

r
1 dlggage -:n.ri 1ﬂ1rm:-hnrahnn rnc' :.hﬁ’f cansas nﬂr‘nmnq:ﬂ er?l 1\.! 1::1]
,,, AT

documenta’aoa. The results of such investigation serve as a basis for

specific measures to preclude new cases of occupational disease.
Another essential measure is pre-employment and periodic medical

examination of workers who come into contact with harmful environmen-

al agents.

The purpose of pre-employment medical examinations is to prevent
the admission of persons suifering from a condition that would be
aggravated by contact with industrial pollution. Any decision to admit a
person or exclude him on medical grounds should be based oxn the fullest

~data available in the field of mduqirml toxicology.

‘1:»;;& The purpose of periodic medical examinations is to detect at the very
3" earliest stage symptoms of reaction to industrial pollutanis so that
preventive and curative measures can be taken prommly with respect to

the individual worker (3 raasfcr to different work, medical treatment), as

well as with respect to the ﬁrmmbesfand the wgrk process as 2 whole,
Periodic medical e;c?:nmatlons can be effective onl; y if the y are properly
organised and caffied out: all ‘Workers who come into contact with
pollutants must be covered; physicians must be fully trained in occupa-
tional pathology and safety and raust be provided with adequate labora-

tory facilities and instruments for diagnostic purposes; consuliations

should bs held with medical specialists wherever necessary; examinations
must bs carried out at rsguﬂm intervals; and full records of their results

must be kept.

Pre—emplay ent and periodic medical examinations are also 5143(3:—-
tant because they provide “an opporiunity of 1ﬁ~=’z.u3,§ng persons with a
greater sensitivity to harmiul substances and of taking essential additional

measures in their case.
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Prolection of the Working Environmens

Over and abovs, thess direct uses of medical sxaminations, their

. P o slge T T AR o = i =
special significancd” lies 1a the fast that toey provide the basis for
luii o

;' e i
. y & A e, o o g . e = 3
epidemiclogical sirveys of the effect of environmsntal pollution on the
S3cal SUTvey : £
1 oy PO g L e s P e TR S
Realth of the workeis and of the population at iarge. It is precisely this

kind of survey and subsequent epidemiological and statistical work that
mads it possible to detect the carcinogenic risks involved in asbestos,
nickel, oil refining produets, ionising radiation and many other chemicat
and physical agents. Statistical and epidemiological examinations of
workers in vatious occupations’provide a reli3blé msasurs of the effects of
the various indusirial pollutants on their health and serve as a basis for
fixing health standards for the various factors entering into the working

environment and for general prevention campaigns.

Scientific research for preventive purpsses

Thorough protection of the working environment depends on the
development and use of safe technigues satisfying the requirements of
occupational health, physiology and psychology. This can be achieved
only with the help of thorough and far-reaching scientific research. For
. . 4,0 F LN L .
mstance, research might #3010 the discovery of a way of producing
lacquers and paints without organic solvents, thus eliminating an ex-
iremely widespread source of atmospheric pollution in industrial premises
by highly toxic substances. Similarly, if methods were found for the prior
elimination of sulphur from oil, this would practically solve the problem
of air poliution by sulphur gioxide in the combustion of fuel oil. Wider
use of new methods of sﬁéiﬁa@”steei directly from iron"67%s, %ypassing the
production of pig-iron {cokeless metallurgy), would greatly reduce the use
of bifst" FfAacss and coal coking and hence the exiremely harmful
pollution of the environment by coke oven emissions. Putting into
practice a scientifically %ound system_of manufacturing artificial and
synthetic fibres in an enclosed, WiMight Srocess would provide a radical
method of preventing pollution of the working and the general environ-
meni by chemical contaminants and would entirely eliminate occupa-
tional poisoning by carbon disulphide and hydrogen sulphide, which is at
present the most prevalent form of poisoning, : B

It can be safely said that if thorough scientific research is not used to
climinate a harmful aspect of production, the risk in question is mot
eliminated radically and occupational disease will 1ollow, For instance,
aticmpis to suppress dust in coal mines using modern cutter-loaders as
well as spraying and exhanst ventilation will not give the desired result
until entirely new msthods of coal getting and exiraction or of agzlomer-
ation of coal dust are discovered.

In the manufacture of viscoss fibre, aitempts have been mads for
many yeass to reduce the concentration of carbon disulphide in the air of
work premises with the help of ventilation. Ths result achieved is

131%E LRI TL Wil
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'nsigriiﬁcant campared with the heavy cost of ventilation, What is needed
is fundamental research into ways of rcpiacmg carbon disulphide by other
substances. So far no satisfactory non-toxic substitute has bsen discovered
and, for want of a better g.ni_lzigj an anclosed system of production is
used.

Many similar examples could be mentioned. ALl of them show
convincingly that without special scientific research carried out in modern
conditions it is not possible to protect the working environment effectively
from poliution. This is even more apparent when considering the fight
against such harmful agents as noise, vibration, ionising 1ad1atgon, micro-

i/ = b ] J'! 1 fuf=1] 1"’!““") In
waves, ultrascund, and laser radiatic

’E‘ogether 1wth the search for appropnaie technology and machinery
it_is_essential to base the fight against environmental pollution on

I
bra g

ﬂ"‘prevenuon and research of a srmﬂar nature shouid be, carned out with

e help of physicists, chemists and other specialists ag}med at evolving the

necessary hrpwennvg tennn:qamc fﬁuﬂﬁcaﬁon of the 3ir L “E"*‘ISEGI}., en=

closed systems, etc.).

As for medical and hygienic research, mcludmg epidemiological
il ]

research into the effects of the working environment on health, the
xpenence of many countries poinis to the fact that this should be carried
out in cnn#m]ﬁ }ﬁst;h:h:c ani 1&130.'."350"“’" 1-\:‘:_ S;&-‘.ﬁ' SPSCE?:.H}' ff&}.ﬁsd hl
industrial medicine. These instituics can solve the problem of early
di&gnma%w.nt expert assessment of disability and rehabilitation in
cases of occupational fnjury to health due to pollutants in the working

enwroument But the main aspect of their work is to evolve a combina-
unn of nrnff‘f'hve and paty e'venhv.? measures for nnn};gatggg g_t the ﬂlggg of

i 2 WOtk geeﬂ%ﬁ“*‘o ihe ns eds of each branch of mdustry Umortunateiy,

except in a small number of countries including the Soviet Union, this
branch of occupational health is still in its mfancy and is not yet equal to

the taj; ¢ with which the development of industry has confronted it.
+#/Stich institutes should also have central responsibility for scientific

ressarch into such prc;b?ens as health standards in respect of the chemical
and physical environmental pollutanis, labour physiology and psycho-

ioszv. and EFZONOmics.

he final purpose of all research in the field of occupational medicine ]

1 il tha
shozﬂd be the prevention of occupational disease and fatigue, and the

adoption of preventive measures against occupational hazards. (risess) ;)

Inspection of the working environment

The working environment cannot be allowed to remain uncontr olled,
since a number of pollutants are highly dangerous to the heaith of the
workers and theii™ o‘ﬁﬂlirc '_ﬁwﬁFc*mn shouin. be both constant and
thorpugh and should l_ga_‘-._fe an accurate, continuous picture of variations in
the composition and level of poliution. il
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Frofection of the Working Environmeni
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tories, instruments) and should be carried oui by specialisis with thor-
1 systematic measurement and recordi
of poilution levels should bs detailed and should taks accounnt of ¢ e
particular circumstances of each branch of industry. The underiakﬁng”i?’w}’ )
the best location for an indusirial health laboratory, which should be
adequately financed by the underiaking itself. It is not enough to monitor
the environment at regular intervals; what is needed is a dypamic and
continuous record of the concentration levels of toxic substances or dust
as well as of physical hazards, providing an accurate and exiremsly
detailed picture of the degree of possible risk from the environment.
Records of this sort can be obtained by the use of analytical equipment.
which, thanks to modern technology, can now be specially designed and
mass-produced: In the absence of such facilities it is essential to carry out jealvzey
regular monitoring closely related to the various stages of the fechnologi-
cal process and to record fuily all conditions under which air sampies or
other measurements are taken (ventilation, acration of the building, etc.).
A highly qualified government inspectorate, independent of any under:
taking, should supervise the proper and systematic monitoring of the

1T - 1 ™ Y ard T
environment. Smallscale undsriakings, too, must be fully coversed by

such observation and control.
in ali this, it is particularly imporiant to monitor and conirol the
effectiveness of preventive measures.

o
=
=
1=
1=
2
ot &
=
5
i
]
=
o
]
=N
[k ]
=,
5}
5
[V}
I~
&
t—p
=
i
A
G
)
=g
(T ]

ne
—o
+ /

ne e )

[T I . S ]

Man’s environment is of pgggmcuﬂt imporiance to his life and
health. The working environment is part of the general environment. In it
man pericims his work, which is the basis of his material and spiritual
welfare. Whether work is 2 source of health and of satisfaction of his vital
needs depends to a great extent on the environment in which it is
performed. The working environment cannot be polluted and altered
without becoming a source of disease, siress, fatigue and diminished
capacity. The battle to safeguard the environment is a very difficult one,
requirning tremendous rtesources, and may even turn out to he more
arduous than wag the fight against the many non-occupational diseases

~ poo T L S T T2 3F F v Trrs vyt et oot AT : o
that have now been congquersd. But if we make environment the pIimary
s (TP e Ea

objeciof our lconcern iand attention and systematically apply a suitable .
combination of the essential measures, we shall win this battle too. )

245

HeinOnline ~-- 310 Int’l Lab. Rew. 2495 1974




