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Human activities inevitably introduce material and energy into the 
environment; when that material or energy endangers or is liable to 
endanger man's health, his wellbeing or his resources, directly or 
indirectly, it is called a pollutant. l A considerable amount of pollu
tion arises from certain essential activities. The use of water, the 
disposal of sewage and refuse, agriculture, industrial development, 
mining, transport and the use of chemicals in household and agriculture, 
may all contribute to the pollution of the atmosphere, rivers, lakes, 
ground water, marine environment, land and soil, and to contamination 
of food. 

Atmospheric pollution arises from heating and generation of 
electrical energy, transport, industrial activities and incineration 
of wast·es. The major pollutants from the burning of fossil fuel include 
oxides of sulfur, smoke (suspended particulate matter) and oxides of 
carbon and of nitrogen. Urban transport systems emit carbon monoxide, 
hydrocarbons, oxides of nitrogen and lead, and small amounts of sulfur 
oxides and smoke. Photochemical reactions between hydrocarbons and 
nitric oxide result in the production of secondary air pollutants 
classified under the general term "oxidants". Oxidant formation is 
promoted by abundant sunlight. Industry emits large quantities of 
residuals from fossil fuel burning, but also various specific 
substances such as toxic metals, inorganic and organic compounds of 
sulfur and nitrogen, fluorides and others. In many parts of the world 
air pollution associated with heating and power production is still 
more important than that due to motor vehicles. 

The main source of water pollution is the uncontrolled disposal 
of various types of wastes directly into water bodies or on the land; 
land pollution may cause both surface and ground water pollution; 
effluents discharged into the atmosphere may also reach water courses 
by dry fallout or rain; pollutants discharged into rivers or estuaries 
may reach coastal waters which may also be polluted by disposal of 
municipal or industrial waste from coastal areas, by ships or by atmos
pheric transport of pollutants from the land. Water pollution is 
increasing in all countries, irrespective of their geographical loca
tion or stage of development. Biological pollution of water and soil 
is still the main problem in developing countries. Developed countries 
are more concerned with chemical pollution. 

Intestinal parasites are widely spread through incorrect disposal 
of waste matter on the soil and through improper agricultural practices; 
for many countries this constitutes the most important land pollution 
problem. An increasing volume of solid waste material is being created, 
especially in urban areas; much of it can be incinerated but this 

/practice may 

1Definition used in the documentation for the United Nations 
Conference on the Human Environment, Stockholm, June 1972. 
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practice may contribute to air pollution. Solid waste may also be 
disposed of by sanitary land-fill, but the products of its decomposi
tion may find their way into surface and ground waters. The mining 
of coal and minerals, the smelting of metals and other indUftrial 
operations may produce soil pollution due to the great mass' of slag 
and solid waste connnonly dumped on the surface. Such practices may 
lead to the leaching of toxic or harmful substances to the 'surface 
or ground waters. 

Much concern has been shown in certain countries about pollution 
problems arising from the use of pesticides. Although the ~levels of 
persistent pesticides such as DDT are low in most environmental samples, 
attention should be paid to the fact that food chains may Qoncentrate 
chlorinated hydrocarbon pesticides. This biological magnification also 
occurs with some other pollutants, such as mercury compounqs. 

Food is the most important pathway by which man is ex~osed to 
persistent pollutants. Pollutants can'reach food at any stage from 
production to consumption. Food can be polluted by chemic~ls such 
as toxic metals and pesticide residues and also by biological agents 
and radioactive materials. Excessive or improper use of fqod additives 
is another source of food pollution. ! 

Radioactive pollution is largely due to weapon testing and the 
release of waste products from nuclear establishments. During normal 
operation of nuclear power plants the levels of pollution are low but 
radioactive contamination may become appreciable as a result of nuclear 
accidents. Attention has recently been called to new form~ of environ
mental pollution, arising from the increasing use of electronic products 
such as laser, beams or microwaves that emit various forms 9f non
ionizing radiation. Except in a few highly industrialized countries, 
this type of pollution is, as yet, of little importance for the general 
public. 

Increasing power production in both conventional and nuclear power 
plants contributes to the thermal pollution of surface waters. This 
is accompanied by de-aeration and loss of dissolved oxygen'with marked 
effects on the aquatic flora and fauna. Thermal pollution also inter
feres with the subsequent use of water for municipal and i~dustrial 
purposes. 

Noise has long been recognized as an industrial health problem but 
with the development of urban settlements, industry and transport, its 
importance as a connnunity problem is growing. The sources of connnunity 
noise include industry, land and air transport and building construction. 
Many domestic appliances, including radio and television r~ceivers, may 
contribute to the total noise pollution of urban areas. With the rapid 
progress in aircraft design and construction, we may have to face addi
tional problems, such as the supersonic boom, that are as yet of minor 
or local significance. 

/2 . ! DEVELOPMENT 
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2. DEVELOPMENT AND POLLUTION 

The size of human populations, the rate of production and 
consumption, the level of technology and the use to which it is put 
are all factors in determining the magnitude and the nature of pollu
tion problems. Pollution is particularly noticeable in industrialized 
countries but, with increasing industrialization and urbanization, the 
developing countries will certainly encounter the same problems in 
addition to the pollution resulting from inadequate sanitary facilities 
that they already experience in acute form. The rapid increase of 
population, the development of new urban settlements, and changes in 
land use and irrigation practices are all aggravating factors. 

There is no doubt that in most developing countries, attention 
should be concentrated first on the biological pollutants including 
the causative agents of intestinal infections, infectious hepatitis, 
schistosomiasis, filariasis and certain other viral or parasitic 
diseases. The basic causes of such biological pollution are the 
uncontrolled discharge of human wastes, the unprotected water supplies, 
and the use of raw sewage for crop irrigation. In many regions wastes 
from urban communities are the major problem. The provision of piped 
water supplies without appropriate sewage disposal systems aggravates 
water pollution problems. This is well illustrated by the situation 
in Latin America. 

URBAN COMMUNITIES IN LATIN AMERICA 
- STATUS OF SEWAGE POLLUTIONl 

Urban population millions Water pollution 

With sewers and sewage 5.7 At least partially 
treatment (assumed 10 per controlled pollution 
cent. treated) 

With sewers without sewage 51. 7 Raw sewage pollution 
treatment 

With house water connexion 30.0 Pollution from private 
but no sewers drains 

With easy access to piped 19.0 Probable minor pollution 
water but no sewers 

With no access to piped 39.6 Little or no water 
water and no sewers pollution problem 

I 

Total urban population 146.0 1 

I 
I 

I 
: 

i 

I 

! 
I 

: 

i 
i 

I 

. 

lIt is evident ••• 

IInformation presented to the symposium on water pollution control 
held in Caracas, Venezuela, in 1970 under the auspices of WHO and the 
Pan-American Health Organization. 
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It is evident that many pollution problems related to the lack of 
basic sanitary facilities will be overcome by the process of economic 
development itself. However, the same process of develo~ent will bring 
new pollution problems. The process of agricultural gro~th, for example, 
involves the construction of reservoirs and irrigation systems and the 
use of fertilizers and pesticides, with obvious environmental pollution 
implications. Similarly industrial developments will introduce the risk 
of water pollution by toxic substances and various forms 'of air pollution. 
Urbanized communities in developing countries already experience some 
of the problems common to the industrialized countries, including air 
pollution by motor vehicles. 

The developing countries have the advantage in that they can learn 
from the experience of the developed nations. By taking appropriate 
decisions on the location of industries and the disposal of their wastes 
and by instituting adequate social controls, they can pr~ent the worst 
environmental problems that have arisen elsewhere as a result of 
uncontrolled industrial development. A sound principle is to incorporate 
environmental pollution control programmes in all industrial, agricultural 
and other economic development projects. This is generally much less 
costly than to deal with the pollution problems after they have arisen. 
Of course, cost/benefit estimates are essential in deciding how much 
pollution control should be undertaken at a given stage of economic 
development. 

3. GLOBAL, REGIONAL AND LOCAL PROBLEMS 

In some cases air pollutants are removed quickly by fallout and 
by precipitation and in others they may be .confined and concentrated 
in a relatively localized area by a combination of meteorological and 
topographical conditions. Most air pollution problems in urban and 
industrial areas are localized. 

But it may happen that air pollutants are transferred over great 
distances and affect areas hundreds of kilometers away. For example, 
the marked increase of acidity of rain noticed in Sweden may be due 
to such long-distance transport of sulfur dioxide and particles. An 
example of a global air pollutant is carbon dioxide. Increased 
concentration of carbon dioxide due to the combustion of fossil fuel 
may alter the physical, chemical and radiative properties of the 
atmosphere in such a way that the global climate could in: the long run 
be affected adversely. Air pollutants may also affect regional climate 
by altering solar radiation and changing normal precipitation processes. 

Rivers are the principal route by which pollutants reach the seas, 
but fallout from the atmosphere is also considered to contribute consi
derably to marine pollution. For example, the yearly atmospheric 
transport of DDT and lead from land into the sea is estimated at 
1.5 x 105 tons. Pollutants become dispersed in some area~ and concen
trated in others by ocean currents, tidal movements and w~nds. Oil 
pollution by ships is of a local nature but is now found in remote 
parts of the world far from shipping lanes. 

/Ril.rer ••• 

J. J 



-'-

• _ A 

WPR/RC23/TD2 
page 5 

River pollution is often of more than local significance 
particularly if the pollutants are resistant to biodegradation. This is 
the case for metals and some pesticides and detergents. Water pollution 
control should therefore be planned for the whole extent of river basins. 
Pollution of international rivers is a typical example of a regional 
pollution problem. 

These examples indicate that many environmental pollution problems 
are of more than local significance, although local exposure is the 
important aspect from the health point of view, and that international 
collaboration is often required in preventing and controlling air, water, 
land and food pollution in a given region. 

4. HEALTH EFFECTS OF ENVIRONMENTAL POLLUTION 

It has been firmly established that exposure to pathogenic micro
biological pollutants is a factor in causing disease. For chemical 
pollutants and for some non-pathogenic or potentially pathogenic micro
organisms the cause-effect relationship is clear only if the exposure 
level is high. 

The effects of pollutants on human health depend on the physical 
and chemical properties of the pollutant, on the duration, level and 
route of exposure; on the uptake of the pollutant and its transforma
tion by metabolism, and on the physiological resistance of the human 
organism. Pollutants may enter the body by inhalation or ingestion, 
or through the skin or mucus membranes, and the mode of entry 
determines to some extent the degree of retention and absorption of 
the pollutants. The rate at which the total dose of the pollutant 
is received may also influence the response. The relation between 
acute effects and short peak exposures is easier to establish than 
that between chronic diseases and long-term exposures at low concen
tration. The presence of other pollutants, the previous accumulation 
of some of them in the human body, and various physical factors, may 
also influence the response. 

The physical and chemical state of some pollutants may be altered 
after entering the environment by thermal and photochemical reactions • 

For many pollutants there is a threshold level below which there 
is no observable biological effect. The more sensitive the criterion 
used in measuring the biological effects, the lower will be the thres
hold level. For example, illness is a more sensitive criterion than 
death; both illness and death are preceded by significant physiological 
and biochemical changes. For some pollutants, such as ionizing radia
tions, there may be no such threshold. 

Man's biological response to pollutants is also influenced by 
occupational and psychosocial factors such as sex, age and the physical 
state of the organism. Children, pregnant women, old people and those 

/affected by .•• 
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affected by a disease may be especially susceptible to anvironmental 
factors. A person's sensitivity may also be altered by inherited 
factors such as abnormal haemoglobins. 

I 

As stated above, to associate exposure to acute di~ease is usually 
simpler than linking the exposure to chronic disease. When the effects 
of pollutant exposure are delayed, the causal relationship becomes even 
more difficult to establish. Similarly, the effects of ilow level 
exposure are usually non-specific and therefore difficult to assess. 
Low level exposure contributes to rather than causes disease. 

The sudden exposure of populations to a high level of air pollu
tion has produced dramatic increases in mortality among those already 
affected by chronic disease. This is exemplified particularly by two 
episodes that occurred in Donora, Pennsylvania in 1948 qnd in London, 
England, in 1952. The London episode lasted five days and resulted 
in 4000 excess deaths, 84 per cent. of which occurred among persons 
with pre-existing heart and lung disease. The recorded ,levels of 
sulfur dioxide and particulate matter were both above 700 ug/m3. 

Chronic obstructive lung disease - chronic bronchitis and 
pUlmonary emphysema - is now the second leading cause of disability 
in some developed countries such as the United States of America. 
Cigarette smoking is certainly one important pathogenic factor. The 
condition is more frequent in old age, the male sex, certain ethnic 
groups, certain occupations and among people with a lowsocio
economic status. Air pollution has also been associated with a 
demonstrable excess of chronic respiratory disease. The pollutants 
incriminated are sulfur dioxide, particulates and nitrogen oxides. 
Children from high exposure areas may be more prone to develop chronic 
lung disease when adult. Air pollution obviously aggravates the 
condition of patients with chronic lung disease. Oxidants and other 
environmental pollutants may also play a role in exacerqating 
respiratory disease. 

Statistical associations exist between cardiovascular mortality 
and the presence of several chemicals in drinking water" but more 
research is needed to clarify this apparent correlation. 

Poisoning by pesticides and heavy metals can produce manifest 
central nervous system symptoms. Increased lead absorptiion from 
ingestion of lead pigment paint is endemic among children aged 1-6 
living in urban slum areas in the United States of America. The case 
fatality rate is about 5 per cent., and as many as 39 p~r cent. of 
non-fatal cases have neurological consequences. Methyl~ercury 

poisoning caused by eating polluted fish occurred in Japan in the 
area of the Minamata Bay in the period from 1953 to 196Q. This is 
referred to as congenital (fetal) Minamata disease. Up ito February 
1971 the total number of cases reported was 121, with 46 deaths; 
22 infant patients had cerebral palsy-like disease. In ,1964 and 
1965 a second outbreak of poisoning occurred in the Nii~ata 
Prefecture. Japan; 49 cases with six deaths were record~d. 

/ Ap:1other major 
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Another major problem is environmental pollution by mercury 
compounds used in agriculture. About 2000 metric tons of mercury 
pesticides are used in the world each year. A variety of inorganic 
and organic mercury compounds have been used to prevent fungal diseases 
in seed potatoes, flower bulbs, and especially grain seed during 
germination, or as foliage sprays against scab in apples and blast, 
stem rot and other diseases in rice. Several outbreaks of poisoning 
have been described as a consequence of such use of mercury compounds. 
More than 450 persons became ill and many died in Guatemala, Iraq and 
Pakistan from consumption of treated seed in the period from 1961 to 
1966. More recently (1971-72) a new poisoning outbreak occurred in 
Iraq involving several thousands of persons and causing more than 200 
deaths. Most such outbreaks were due to the preparation of home-made 
bread from treated wheat; the compound implicated was ethylmercury-p
toluene sulpha-anilide. 

A specific disease observed in Toyama City, Japan, has been 
attributed to cadmium. It is known as "itai-itai" disease because of 
the pain from the mUltiple fractures due to the osteomalacia that is 
characteristic of the disease. It appears to be confined largely to 
women who have experienced several deliveries and reached the post
menopausal period. The epidemic was related to the ingestion of water 
and rice contaminated by cadmium released from a nearby mining complex. 

Some pollutants are definitely known to cause cancer only in 
tobacco smokers or in special groups occupationally exposed to such 
substances as nickel compounds, chromates, radioactive ores and asbestos. 
It is suspected that community pollution contributes to cancer but this 
has not been demonstrated. Experimental animal studies suggest that 
some pollutants are carcinogenic, teratogenic or mutagenic, but current 
knowledge is insufficient to allow us to assess the health impact of 
environmental exposure to such pollutants. 

Observations have shown that children from both urban and rural 
areas with considerable atmospheric pollution present a statistically 
significant retardation in skeletal development as compared with 
children from low air pollution areas. A number of studies indicated 
that the average haemoglobin values among children in the excessively 
polluted areas were significantly lower than in the controls. At the 
same time average erythrocyte values were much higher. 

Man-made or natural chemicals may alter the cellular or subcellular 
activities and morphology. For example, exposure to chemical agents such 
as the metabolites of DDT, polychlorinated biphenyls, solvents and atmos
pheric pollutants causes enlargement of liver cells and alters the amount 
and activity of the enzymes that make it possible for foreign compounds 
to be metabolized. The health significance of such changes is not clear. 

Odours, irritant and toxic substances and noise affect human 
perception, communication and behaviour. Disturbances in sleep and 
decreased efficiency in work due to· noise have been noted and community 
complaints against various nuisances are common. Psychomotor effects 
and a decreased visual threshold for high intensity discrimination have 
been reported as a consequence of exposure to carbon monoxide. 

/Man and 
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Man and other living organisms are indicators o~ pollution 
because their tissues may accumulate environmental ppllutants. Substances 
such as fluoride, manganese and cobalt are essential

l 
in low concentration 

but cause adverse effects at higher levels. The tis"ue levels of many 
environmental pollutants have not been measured and their meaning is not 
well understood. This is an area where more research is needed. 

The ultimate impact of environmental pollution on community health 
is not clear. In general, the risk of developing chronic or disabling 
disease as a consequence of contributory environmental factors appears 
to be greater in certain sensitive population groups' such as persons 
who, without being noticeably ill, yet present some pre-clinical 
manifestations. In order to infer a relationship between pollutant 
burdens and disease we must first learn more about the causes and 
pathogenesis of disease. 

In addition to its direct effects on health, environmental pollution ~ 
may have important and economically significant ecological effects through..,-
damage to vegetation, fish, birds and other wildlife and influence on 
climate and visibility. These have to be taken into' account when 
assessing the total impact of environmental pollution on man's health 
and welfare. 

5. OBJECTIVES OF A HEALTH ORIENTED ENVIRONMENTAL 
POLLUTION CONTROL PROGRAMME 

t .. 

The immediate objective of a health oriented enVironmental 
pollution control programme is to reduce pollution and maintain it 
below the levels at which it endangers human wellbeing, creates hazards 
to health or causes significant disturbances in the ecosystems. Two 
kinds of health benefits may be expected from pollution control: 
prevention of new cases of disease, and avoidance of aggravation of 
existing cases. Pollution control may diminish the frequency and 
severity of acute respiratory disease, acute gastro-enteric disease 
and chemical intoxications of the central nervous sY$tem, kidneys 

. , 
and other organs. It is also possible to lessen the aggravation of 
existir.g heart and lung disease by various environmental factors. 
However, the causes of heart disease, cancer and strcoke have not been 
elucidated and it is at present impossible to assess the impact of 
pollution control on their incidence. 

Environmental pollution control programmes aim at more than the 
mere reduction of mortality or morbidity and seek to maintain, restore 
or promote a necessary ecological balance between maa and his chemical, 
physical and biological environment. Another target is the creation 
of an optimum environment and this involves the concept of "comfort" 
which is simply a subjective appraisal of the environment by the 
public. It follows that the elimination of annoyance reactions 
provoked by odour, noise, reduction of visibility, or of sensations 
of discomfort caused, for example, by the deterioration of aesthetic 
qualities of environmental media, is a further objec~ive of environ-
mental pollution control programmes. ' 

lIt should be ••• 
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It should be realized that the cost of environmental improvement 
increases with more stringent requirements for the quality of air, 
water, land, coastal'areas and food. Since environmental pollution 
control programmes have to compete, within the national development 
budget, with other programmes in public health, education, housing, 
industrial and agricultural development etc. an environmental pollution 
control programme will have to be limited in scope and established on 
the basis of priorities and cost/benefit considerations which may vary 
from country to country, and from time to time in the same country. 

It should also be stressed that an effective environmental 
pollution control programme should be preventive and not merely 
corrective. Other important steps are, therefore, to forecast, as 
much in advance as possible, the environmental hazards likely to 
affect community health and to design preventive measures well before 
the perturbations of the health parameters of the population become 
significant or catastrophic. The design of such preventive measures 
requires the knowledge of: 

(i) changes in technology and their possible effects in 
generating new environmental pollutants; 

(ii) the characteristics of the community that can be 
changed by new technological agents in such a way as to 
affect health; 

(iii) acceptable levels for the perturbation of community 
health parameters. 

Information is needed also on the time required to produce 
significant changes in the health parameters of the population. 
Monitoring procedures should be built into preventive measures at the 
design stage. 

6. PROGRAMME ELEMENTS AND THEIR INTER-RELATIONSHIP 

The prevention and control of environmental pollution involve: 

(i) the qualitative and quantitative assessment of pollution 
sources; 

(ii) the identification of pollutants and the measurement of 
their levels in the environment; 

(iii) the investigation of the principal pathways of exposure, 
and of transformations which pollutants may undergo in their 
transfer from the source to the man; 

(iv) the study and measurement of the effects of pollutants 
on man and on the environment; 

/(v) the ••• 
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(v) the establishment of a quantitative relationship between 
the effects and the exposure (criteria and guides) and the 
setting up of permissible levels (environmental quality 
standards). 

The four essential elements of environmental pollutio? control 
programmes are therefore: 

(a) monitoring and surveillance, 

(b) criteria, guides and standards, 

(c) measures for prevention and control, 

(d) research. 

The inter-relationships between (a), (b), (c) and (d) are shown 
in Figure 1, together with the principal points of application of 
monitoring sensors and of control action. 

6.1 Monitoring or surveillance 

Monitoring or surveillance may be defined as a system of 
continued observation, measurement and evaluation for defined purposes. 
Monitoring programmes may be designed to provide information about 
environmental variables including their possible effects on man and 
his wellbeing, or to ensure that various decisions, including 
regulating and other measures, are implemented. 

Monitoring programmes may be concerned with one or several of 
the following elements: (see Figure 1): sources of pollutants, 
socio-economic and cultural factors that may influence exposure; 
discharge of pollutants; environmental pathways or media (air, water, 
land, marine environment, aquatic and terrestrial life, fQod); man's 
exposure; health effects; and ecological, economic and aesthetic 
effects of pollutants. As to the purpose, we can distinguish: 

(1) monitoring of environmental influences on health, 

(2) monitoring for control purposes. 

6.1.1 Monitoring of environmental influences on health 

The purpose of monitoring for environmental health effects is 
to relate community health to environmental quality. It is best 
effected by a series of epidemiological studies in sets qf communities 
representing a series of degrees of exposure to selected environmental 
pollutants. The essence of such a monitoring programme is the use of 
sensitive health indices. Difficulties exist in the cho~ce of appro
priate health indices and in the measurement of levels of exposure. 
An example of such a comprehensive programme is the Community Health 
and Environmental Surveillance System (CHESS) initiated ~y the 
Environmental Protection Agency of the United States of America. 

fAt present 
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At present, CHESS undertakes the measurement of total suspe~ded parti
culates, respirable particulates, trace elements in dustfal~, sulfation 
rate and sulfur dioxide; this will be expanded in the futur~ to include 
continuous monitoring of oxides of nitrogen, sulfur dioxide, oxidants 
and hydrocarbons. The following acute and chronic response' indicators 
are measured in community surveys; for acute exposure (<(24 hours): 
reversible lung function change, acute irritation symptoms, frequency 
and severity of asthma attacks, aggravation of cardiac sym~toms, daily 
mortality; for chronic exposure (:>24 hours): pollutant burdens in man; 
impairment of lung function, prevalence of chronic respiratory disease, 
frequency of lower respiratory tract disease, incidence of acute 
respiratory disease and mortality. Information on sex, age, ethnic 
group, marital status, diet, occupation, migration, etc. is co-ordinated 
with the above data to enable comparisons to be made between population 
groups. 

A proposal for international surveillance and monitortng of 
environmental influences on health has been made in the Director-General's 
report on the problems of human environment. l 

An important source of information on possible health effects of 
environmental pollution is vital and health (morbidity) statistics. 
However, the presently available system of health statistics will have 
to be modified if it is to be a useful tool in environmental health 
monitoring. First, steps should be taken to increase the frequency and 
promptness of reporting. Most statistics of this kind are, several years 
out of date when they become available. Second, means must be found of 
extending the areas for which such data are available. 

6.1.2 Monitoring for control purposes 

Monitoring of environmental parameters is an essentiall part of 
pollution control programmes. It serves: 

(i) to determine the type and levels of environmental 
pollution in air, water, soil and food; 

(ii) to determine the nature and quantity of emissions 
from pollution sources; 

(iii) to assess the efficiency of control operations; 

(iv) to check whether the established environmental 
quality standards or emission (effluent) standards are 
being complied with; and 

(v) to support research into the effects of environmental 
pollutants. 

/Separate 
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Separate schemes are needed for the monitoring of air, water, 
food, radiation, noise, etc. The design of monitoring systems depends 
on the main objectives of the surveillance programme. Monitoring is 
needed when planning environmental pollution control programmes as well 
as during their implementation. Care is required as to the siting and 
number of monitoring stations, the selection of parameters to be 
monitored, methods of sampling ~nd analysis, and the duration and 
frequency of sampling. Although continuous monitoring certainly gives 
the best information, it is not always needed and adequate data can 
often be obtained by simpler schemes. 

6.2 Criteria, guides and standards 

Criteria and guides are critical summaries of the existing know
ledge ready for application - expressed in quantitative terms - on 
identifiable immediate and long-term effects on man's health and welfare 
which may be expected from the presence - singly or in combination - of 
phySical chemical and biological pollutants in air, water, land and food. 

The criteria and guides, if available, may be used for the setting
up of various acceptable or permissible "limits". Such "limits" may 
be set for a pollutant: 

(a) taken up by an organism or population and entailing a 
a specified risk against which protection is needed. This 
is sometimes called a "primary protection standard"; examples 
are acceptable daily intakes (ADI) of toxic substances in 
food; 

(b) present in air, water or other specified environmental 
media or in food or consumer products. Such limits are 
sometimes called "derived working levels" and include ambient 
air quality standards, water quality standards, maximum allow
able concentrations for occupational exposure, and others; 
when applied to products such as food or chemical consumer 
products such as detergents they may be called "product 
standards" (e.g. "tolerances" for food additives); 

(c) discharged or emitted by pollution sources (effluent 
standards in water pollution control, emission standards in 
air pollution control). 

In order to meet emission or effluent standards, it may be 
necessary to set various types of "technological standards" concerned 
with the performance and design of technological operations leading 
to the release of pollutants. 

When using environmental quality criteria and guides to evaluate 
risks and to set standards, the ideal situation would be to have a 
complete set of dose-response curves for different environmental 
P?llutants, for different effects and for different types of popula
t10ns exposed. .This situation is not, however, met for any single 
substance and st111 less for combinations of substances often found 
in the environment. 

/Due to the ••• 
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Due to the uncertainty of the dose-response relations~ips, the 
use of a safety factor is prudent where standards are derived from 
environmental quality guides. The magnitude of such a saf~ty factor 
may be dependent on political considerations such as a costi-benefit 
analysis. It will be influenced by the significance and r~liability 
of the basic data, and knowledge of the source of the expetimental 
evidence, whether gathered from animals or humans. Again ~t may 
depend on the specific effect against which protection is sought -
mortality or some lesser effect. 

These "limits" or "standards" if adopted by governments or 
other competent authorities may have legal force; otherwise, they 
are used as guidelines to good practice in prevention and ¢ontrol 
programmes. Standards may vary from country to country and within 
a country in the course of time. In developing national emvironmental 
pollution standards, both short-term and longer-term goals should be 
considered. In some countries, it may be necessary in the immediate 
future to base standards on tolerable levels and regard preventing 
illness and death in susceptible subgroups of the populatiQn as an 
intermediate goal. Certainly the long-term goal should be to protect 
against all effects of significance to human health, including somatic 
and genetic change, and to allow for a safety factor sufficient to 
ensure such protection. This means that the levels should be as low 
as possible and the number of persons exposed as small as possible. 
It should be pointed out, however, that a standard designed to protect 
the population from significant harm is a statistical concept and 
decisions concerning it will of necessity have to be based on an 
aggregate of individual cases of significant harm; such a standard 
may not protect every individual from significant harm. 

I 

Several other approaches to environmental quality standards are 
possible. One is to use, for example, the quality of air pr water in 
another selected area as "standard", and to aim at achieving the quality 
already existing in that other community. A second approa,ch is to 
select the present levels of environmental quality as standard, and 
design the control programme in such a way that no deteriolration of 
environmental quality will result from further economic development 
of the region in question. 

The problem of water quality standards is particulady complex 
since they depend on the use to be made of the water. It is impossible 
to set up water quality standards to cover all water uses 'and be appro
priate for all types of water bodies. In some countries ~he existing 
legislation contains provisions governing the compositionand.character
istics of the water in streams and other water bodies, dependlng on 
the intended use. Such legislation lays down maximum permissible . 
concentrations for a number of undesirable or harmful substances and 
almost inevitably results in a classification of rivers and other 
bodies. 

Emission or effluent standards are necessary to contfol environ
mental pollution, irrespective of whether environmental quality standards 

have been established. 

/6. ,3 Prevention ••• 
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Preventive and control measures can be applied at a number of 
points along the pathway from the source of pollution to the man (see 
Figure 1). Generally, control of pollution at the source is the most 
efficient way, but action can be directed to the discharge of pollutants 
into the environment (e.g. treatment of waste before discharge); to 
the various environmental media (e.g. to improve the assimilating 
capacity of water bodies); to the prevention or reduction of exposure 
(e.g. quality control of food products, personal protective devices 
in industry; water treatment before the distribution into the supply 
systems), the prevention of adverse effects in exposed individuals 
(e.g. immunization) or treatment of the affected population groups. 
The effectiveness and the relative cost of the different measures 
vary according to the type of pollutant, the principal pathway of 
exposure and the type of effects. 

Environmental pollution control involves legal, administrative 
and technological measures. 

There are two different approaches to environmental pollution 
control, the "environmental quality management" and the "best practical 
means ". 

The "environmental quality management" approach relates control 
requirements to the desired quality of environmental media. Knowledge 
is therefore required not only of the desired environmental quality 
(expressed in terms of standards) but also of the existing environmental 
quality and the sources of pollution. A mathematical model can then 
be developed and used to forecast future pollution levels as a result, 
for example, of increasing urbanization, industrialization, and 
economic growth in general. The stringency of a control programme 
will depend on the difference between the existing or estimated future 
environmental quality and the desired quality in terms of standards 
or goals. As soon as the necessary reductions in pollutant emissions 
are calculated, emission standards can be adopted. Effective application 
of the environmental quality management approach requires adequate 
surveillance networks and the services of specialist staff. Environ
mental quality management is a logical approach. It encourages the 
combination of various activities, such as city planning, industrial 
development, water resources development and transport policies, into 
co-ordinated programmes to achieve or maintain the desired environmental 
quality. It has, however, a number of drawbacks. Our present knowledge 
of the effe·cts of pollution is incomplete so that scientifically based 
environmental quality criteria, guides and standards are difficult to 
formulate for many pollutants. Information regarding emission 
inventories and pollution transport data is particularly incomplete 
and approximate, and the prediction of environmental quality based on 
such information is subject to a margin of error. There is therefore 
a need for continuous reappraisal of the adequacy of the predictions 
made in the planning stages as additional information becomes available 
on the performance of control programmes. 

/The "best ••. 
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The "best practical means" approach stresses that the emission 
of a pollutant should be kept to a minimum without reference to 
environmental quality standards. For this approach to be effective, 
there must be an authority to decide in each case on the best practical 
means. The determination of what constitutes the best available control 
technology is not a simple process; the expenditure that is, considered 
acceptable will depend on the effects of pollution on the environment 
and on human health, and on the political climate and public opinion. 
Indirectly, some consideration is given to environmental quality also 
in this approach. Because it is more expensive to introduoe controls 
on existing installations than on new plants, the adoption of the best 
practical means approach often means in practice that the requirements 
for new and for existing sources of pollution are different. Emission 
standards are used to define the best practical means for single sources. 

These two approaches are not mutually exclusive, but complementary; 
and in practice they are usually combined. 

6.4 Cost/benefit considerations 

Figure 2 is a diagram presenting some of the principal factors in 
the process of taking decisions on environmental pollution control and 
indicating that the degree of health protection desired is a function 
of pollution control costs. The minimum is a level of health protection 
sufficient to prevent deaths, and the intermediate standards adopted 
for environmental pollution control should certainly guard against 
illness as welL 

The amount of health protection desired above the min1mum level 
is a matter for political decision. The proper responsible authorities 
must decide on the desirable amount of health protection for their 
society. Each increment of health protection is purchased at an 
increment in control costs. Furthermore, the costs of the control 
programme are related to the period over which they can be spread, 
thus it is more expensive to achieve a specific goal in three years 
than in ten years. The zone of acceptable costs to obtain a decreased 
health risk (benefit) is represented by the cross-hatched ,area in 
Figure 2. The general social, cultural and economic situation, the 
significance of other health problems, and knowledge of tHe effects 
of the existing environmental pollution are important considerations 
in making the decisions. 

6.5 Research 

The formulation of sound environmental pollution control policies 
depends on the availability of adequate information on which to base 
decisions. Research must seek to obtain the data needed to elucidate 
and solve existing environmental pollution problems and to prevent 
future hazards. Clearly, society must pay the price for not generating 
the accurate scientific data required. For example, in the absence 
of adequate information on the health effects of a given environmental 
pollutant, it may be necessary to make air or water quality standards 
more stringent to assure the protection of public health. 

/Few countries •.• 
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Few countries can afford to support an adequate resear~h programme 
covering the whole spectrum of environmental pollution problems. Exchange 
of research information between countries and collaborative' international 
research are therefore imperative. The transfer and the a~ptation of 
control technology to local needs and circumstances need particular 
attention. 

Various research needs in the field of environmental pollution 
have been summarized in a WHO pub1ication,1 and will not be repeated 
here. The following research fields should, however, be mentioned as 
deserving particular attention: 

- Health effects of low level exposure to environmental 
pollution, including carcinogenesis, teratogenesis and 
mutagenesis. 

, 

- Investigation and measurement of environmental pollutants. 

- Methodology for epidemiological and toxico10gica~ studies 
of environmental pollutants. 

- Transport, dispersion and environmental reactions of 
pollutants. 

- Effects of pollution on ecosystems. 

- Control technology for gaseous air pollutants; advanced 
waste water and raw water treatment and procedures for 
recycling and re-use of waste water; low cost methods 
for environmental pollution control. 

7. PROGRAMME IMPLEMENTATION 

7.1 Manpower and training needs 

The lack, at all levels of professional competence, of health 
and other personnel trained in pollution control is one of the main 
obstacles in developing and implementing environmental pollution control 
programmes. This is so both in highly industrialized and in developing 
countries. 

Environmental pollution control is not a unified discipline and 
a team approach is both highly desirable and necessary. The disciplines 
involved are the medical sciences, the biological sciences, chemistry, 
the physical and mathematical sciences including statistics, operational 
research and systems analysis, engineering, and the social and 
behavioural sciences. 

/Ehorts to ••• 
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Efforts to attract students to environmental pollution control 
disciplines and to organize appropriate training schemes should receive 
high priority. Training in environmental pollution control should be 
based on a sound education in medicine, engineering or the physical or 
biological sciences, and is best carried out at graduate or postgraduate 
level. Training courses can be organized to include students with any 
of the above-mentioned backgrounds; they can be general or specialized 
in air pollution, water pollution, marine pollution, etc. 

Pollution control should be included in the undergraduate training 
of chemical, civil and sanitary engineers, and in the public health or 
environmental health courses for medical students. 

A separate and urgent problem is to organize training in environ
mental pollution control for the medical officers, sanitary engineers 
and other health personnel already engaged in environmental health and 
sanitation programmes. Such training is best provided in the form of 
refresher training courses lasting one or two weeks. Trained auxiliary 
personnel is needed particularly for monitoring and inspection activities. 

Adequate training facilities exist in very few countries, and 
international courses are highly desirable. 

7.2 Legal, administrative and institutional framework 

Many countries now tend to combine various enactments into laws 
which cover environmental pollution as a whole; examples are the Swedish 
Environmental Protection Law of 1969, Japan's Basic Law for Environ
mental Pollution Control (enacted in 1967 and amended in 1970), and 
the Singapore Environmental Public Health Act, 1968. There can be no 
doubt that in certain cases the application of national legislation 
produces spectacular effects at the local level; this was the case, 
for example, in the United Kingdom with the Clean Air Act of 1956. 
Yet this Act had to be amended in 1968 in order to ensure more 
effective implementation over the country as a whole. The need for 
legislation of general applicability is very evident in countries 
having a federal structure. Such measures as making the use of low
sulfur fuel compulsory, or banning the use of soft coal, must cover 
the whole territory of a country if they are to be really effective. 

At the same time a trend towards better co-ordination is notice
able in various government departments responsible for pollution 
control. In a number of countries, including Austria, Belgium, 
Denmark, Federal Republic of Germany, Poland and Sweden, inter
ministerial committees or boards with advisory, co-ordinating or 
planning functions have been formed. In certain cases, authority is 
given to the ministry responsible for public health; an example is 
the Ministry of Health and Environmental Protection in Austria. In 
some countries central authorities or agencies have been formed with 
executive responsibilities in the field of environmental pollution. 
Examples are the Environmental Protection Agency in the United States 
of America, the Environment Agency in Japan, the Ministry of Environ
ment in France, and departments of environment in the United Kingdom, 
Canada and New South Wales. 

/Although the ••• 
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Although the administrative organization for environm~ntal 
pollution control may differ from country to country, health authorities 
'will bear a number of responsibilities. The provision of basic sanita
tion services remains an extremely important area of environmental 
pollution control where the authorities responsible for public health 
should continue to provide leadership. The latter should also be prepared 
to take the responsibility for the following components of environmental 
pollution control programmes: 

- Assessment of health effects of environmental pollutants. 

- Establishment and enforcement of environmental quality 
standards, necessary to protect public health, including 
standards for the quality of water used for drinking, 
other domestic purposes, and recreation, ambient air 
quality standards, maximum permissible limits for 
occupational exposure to toxic che~cals. standards for 
the exposure of man to various forms of radiation, noise 
and other physical hazards, and maximum daily intakes and 
tolerances for toxic substances in food. 

- Control of the use of toxic substances in agriculture and 
in households. 

- Provision of guidelines for the disposal of toxic solid 
wastes. 

- Promotion of research on health effects of environmental 
pollution. 

- Monitoring of environmental influences on health. 

- Monitoring of air pollution in urban and industrial areas 
and of the quality of community water supplies, sources of 
drinking water and of recreational waters. 

- Monitoring of food for toxic and deleterious substances. 

- Provision of public health criteria for the siting of 
potential pollution sources such as power plants or 
industries, and the establishment of protective zones. 

- Training health workers in pollution control. 

- Provision of guidance in all aspects of pollution control 
that may have public health implications. 

This list is indicative rather than exhaustive. As regards the 
design, construction and operation of pollution control facilities, 
the role of health authorities may differ from country to country, 
depending on the overall government organization for environmental 
pollution control, the availability of staff and the sta~utory duties 
given to the health administration. In some countries the health 
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authorities may be responsible for the design and operation of water and 
waste water treatment plants, in others they may have only a licensing 
or advisory role. An active participation of health authorities is always 
necessary in all phases of planning and implementation of environmental 
pollution control programmes. To assume such a role, health administra
tions need to have an adequately trained and experienced staff of medical, 
engineering, scientific and management personnel. 

7.3 Technology 

Methods used in the control of environmental pollution fall under 
the following broad categories: 

(a) Waste management (the collection, storage, transport, 
disposal and recycling of wastes). 

(b) Changes in raw materials and fuel in industrial processes, 
heating and power generation. 

(c) Modifications in industrial processes, including recycling 
of wastes. 

(d) Substitution of energy sources (e.g. the use of nuclear or 
hydroelectric 'sources instead of fossil fuels). 

(e) Conversion to less polluting end-products such as soft 
detergents or non-persistent insecticides. 

(f) Improvement for the regenerative capacity of the environment. 

Methods aimed at reducing pollution loads at source (b, c, d and e) 
are of paramount importance in bringing the problems under (a) and (f) 
down to manageable proportions. 

There are only a few areas where a real technology gap exists in 
the treatment of water for public consumption. By and large, failures 
are due to insufficiency of resources. The main task is to develop 
cheaper processes and materials for the protection of drinking water 
supplies. One problem for which no technological solution is yet 
available is that of removing of nitrates and sulfates from water. 

The processes used today to treat municipal waste waters before 
they are discharged have been practised for many years; improvements 
have been made in the performance but the technology has essentially 
remained the same. New techniques are required to remove toxic 
substances, plant nutrients, viruses and other additional contaminants. 

The main barrier to the use of existing methods of solid waste 
disposal is an economic one. As much as 80 per cent. of the cost of 
solid waste disposal is for collection and transport. Better on-site 
procedures are required to prevent scattering of refuse, to reduce 
its volume, to stabilize organic compounds, to remove toxicity or other 
dangerous properties, to prevent contamination of water and air and to 
recover useful materials. 

/Considerable ••• 
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Considerable progress has been made in reducing the particulate 
matter and smoke produced by the combustion of fossil fuel in power 
stations and domestic sources, by installing control equipment or by 
replacing coal by oil or natural gas. Smokeless fuel has b~en used very 
efficiently in London and some other urban areas but in many developin~ 
countries pollution caused by domestic heating and cooking is still 
serious. Much remains to be done to improve the control of emissions 
of gaseous pollutants. Many processes for the removal of sulfur 
dioxide from stack gases are being studied, but none has ye~ proved 
economically viable. Desulfurization of fuels is also at the develop
ment stage. Despite the increasing effectiveness of the pollution 
control methods used or envisaged for the existing type of motor 
vehicles, it is probable that alternative transport systems will have 
to be improved and used. 

In the field of pesticides, much work is being done in testing 
new compounds and in developing biological methods of pest control. 

These examples show that the technology for environmental 
pollution control already exists to a large extent. However, many 
of the solutions are uneconomic and fail to reflect recent ,scientific 
advances. The time lag between discovery and application, and the 
delay in the transfer of knowhow from the developed to the developing 
countries are other adverse factors. In many cases there is a need to 
develop a technology specifically suited to the conditions in developing 
countries. 

7.4 Financial and other obstacles 

High cost is usually the main obstacle to the implementation 
of environmental pollution control programmes. The financial 
obligations for a large-scale pollution control programme ,are well 
illustrated by the estimates for water pollution control in the 
United States of America. For the period 1969-1973 the costs for 
municipal waste treatment works, expressed in 1968 dollars, would 
be $2000 million, for construction of sanitary collection 'services 
$2000 million, for industrial waste treatment facilities $2600 
million, for heat dissipation equipment $1800 million. Operation 
and maintenance costs for municipal waste treatment facilities for 
the same period would be between $3000 and $3400 million, and for 
temperature restoration $900 million. Another example is the cost 
estimate for fuel gas desulfurization which, using the prQcesses 
now available, comes within the range of $33 to $100 per ton of sulfur 
captured. 

These and other examples emphasize the necessity to ~ntegrate 
pollution control programmes with other elements of a given economic 
development programme. This is, however, seldom done. It is rare 
that alternative development projects having different environmental 
consequences are studied and most often economic choices are made with 
little reference to environmental consequences, especial~y those 
affecting health or the ecology. This is particularly true in the 
case of large scale development projects in less developed countries. 

ISince both ••• 
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Since both in developed and developing countries the demands for 
capital investment in projects and services are greater than local 
resources can meet, there is an obvious need to set up priorities based 
on careful cost/benefit analyses. The latter are, however, very diffi
cult to perform in the field of environmental pollution, because the 
present knowledge about health and other benefits and their economic value 
is insufficient. 

The limited amount of economic and financial resources allocated 
for pollution control is - at least partly - a reflection of the 
comparatively low value which the community attaches to the improvement 
of basic sanitation and environmental quality. Social and cultural 
habits may also hinder the development and effectiveness of control 
programmes. For example, little is accomplished by building a sewage 
treatment plant if it is not properly used, or by insisting on safely 
produced food if it is later mishandled. To avoid such difficulties, 
control programmes should be compatible with the socio-cultural values 
and practices of the population, and should include educational and 
other measures. 

7.5 Evaluation of control programmes 

One way to evaluate a control programme is to measure the amount 
of a pollutant remaining in the environment. Another is to observe 
disease incidence or some other concurrent effect of pollution upon 
the community. The first method has the advantage of being more readily 
applied. For example in making a study of different possible methods 
of controlling carbon monoxide pollution in a community, comparison is 
simpler and more precise if the criterion used is the concentration of 
carbon monoxide in the atmosphere rather than the incidence of harmful 
effects. There is, however, one great advantage in assessing control 
action according to disease incidence. The immediate objective of 
environmental pollution control is the reduction of morbidity and 
mortality associated with the exposure to pollutants and its success 
is more impressive if expressed in terms of such reduction. Unfortunately, 
because of the uncertainty in the exposure-effect relationships, this 
is hardly a practical proposition. 

In measuring the efficiency of control programmes, it is all the 
more lmportant, therefore, to have well-designed and operated environ
mental surveillance systems. 

8. INTERNATIONAL COLLABORATION AND ASSISTANCE 

National action to control environmental pollution is of primary 
importance but international collaboration and assistance may enable 
governments to achieve their objectives more rapidly and effectively. 
International action may also help to solve problems, such as water 
quality control in international river basins, regional air pollution 
control or control of pollution of coastal water and beaches, that are 
common to several countries. 

/International ••• 
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International assistance may be at several levels. 

(1) Country level 

Direct assistance to governments is the core of 
international programmes in environmental pollution cohtrol. 
Such assistance may include the appraisal of environmental 
pollution situations, the planning and implementation of 
control programmes and the establishment of an institutional, 
administrative and legal framework for them, the strengthening 
of laboratory services and research centres and provision 
of advice on specific problems in monitoring or control. 

(2) Inter-country level 

This type of assistance covers the needs which are common 
to several countries in a region. It may include staff training, 
collecting and disseminating information and technical knowledge, 
and providing technical guidelines on questions that are specific 
for a region. At this level, experts and research workers may 
be exchanged and assistance provided in meeting regio~al environ
mental pollution problems connected with international river 
basins and airsheds. 

(3) Inter-regional level 

Examples of inter-regional assistance are the development 
of criteria, guides, a uniform methodology for measuring pollu
tants and for epidemiological studies, and general technical 
guidelines applicable in several regions. The promotion of 
research, the organization of scientific groups or expert 
committees, and the development of principles for a code of 
practice for environmental pollution control and for environ
mental health monitoring are other forms of assistance at this 
level. 

Some forms of international assistance are described in more 
detail in the following paragraphs. 

S.l Dissemination of information 

International systems for collection, analysis, evaluation and 
dissemination of information may help governments to use the experience 
and information gained in other countries on levels and trends of 
environmental pollution, on the effects of environmental pollution 
on health and ecosystems, on national environmental quality legislation, 
standards, control practices and experience, and on advances in environ
mental pollution control technology. Systems for interna~ional exchange 
of information can be established and used both at regional and inter
regional levels. 

/S.f Training ••• 
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The WHO long-term programme provides for the strengthening of 
international training programmes in environmental pollution control. 
Examples of such activities are inter-regional courses on public health 
aspects of environmental pollution (the first course was held in Osaka, 
Japan, in 1970 with assistance from the United Nations Development 
Programme (UNDP», and in the control of coastal water pollution (such 
courses have been held every year since 1970 in Denmark with the 
assistance of the Danish Government). Regional courses should be 
developed along the same lines to enable a more detailed discussion 
of specific regional problems. The experts trained internationally 
will provide the nucleus for national teaching staff. WHO also 
provides individual training fellowships. In Brazil, Czechoslovakia, 
Poland and some other countries, national courses in air and water 
pollution control have been organized with the assistance from WHO 
and UNDP. 

8.3 Transfer and adaptation of technology 

As already pointed out, an important role of international 
assistance is to help in the transfer and adaptation of environmental 
pollution monitoring and control technology, by providing experts, 
training personnel and supplying specialized equipment. Assistance 
may also be given in building national institutions for advanced 
training and applied research and in sponsoring and assisting national 
applied research programmes. The provision of technical guidelines for 
control is an important part of such programmes. 

8.4 Institution building 

The establishment of national or regional centres for applied 
research is one of the most efficient forms of international assistance. 
They can also provide specialized training and offer consultant services 
to governments. A model for such centres is the Central Public Health 
Engineering Research Institute in Nagpur, India, which is now in its 
14th year of operation and has successfully carried out research and 
development studies in all fields of environmental pollution control. 
It was created by the collaborative efforts of the Government of India, 
WHO and UNDP. Another example is the Institute for Occupational 
Health and Air Pollution in Santiago, Chile, established in a similar 
way. Several other countries have requested WHO assistance in setting 
up such centres. Assistance may be given in developing training centres 
such as the Sanitary Engineering Centre at the Mohammedia Engineering 
School in Rabat, Morocco, and national administrative units for 
pollution control. 

8.5 International agreements on criteria and standards 

The establishment of environmental quality criteria, guides and 
standards is a high priority item in the programmes of several inter
national organizations. The Twenty-fourth World Health Assembly laid 
emphasis on the need "to establish and promote international agreement 

Ion criteria ••• 
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on criteria, guides and codes of practice with respect to kn~wn 
influences on health, with particular emphasis on occupational 
exposure, and water, food, air and waste ••• ".1 Several of the 
recommendations made to the United Nations Conference on the Human 
Environment in Stockholm in June 1972 were related to this topic. 

There are many examples of such activities. For instance, the 
third edition of WHO International Standards for Drinking Water was 
published in 1971. A WHO expert committee on air quality, criteria 
and guides, convened in April 1972, recommended criteria, g4ides and 
long-term goals for four common urban air pollutants. The jOint 
WHO/FAO expert committees on food additives and pesticides residues, 
and the Codex Alimentarius Committee have been active for several 
years in setting up acceptable daily intakes and tolerances for various 
pollutants. 

With the exception of Codex Alimentarius recommendations, none of 
these "standards" or criteria and guides are mandatory for governments. 
They aim to provide a balanced judgement based on available information 
on the health effects of environmental pollutants and to guide govern
ments in establishing national standards for the quality of air, water 
and other environmental media.' The WHO long-term programme makes 
provision for further work on the quality of water for recreational 
use, on persistent environmental pollutants such as lead, mercury, 
cadmium and arsenic, and on occupational chemical hazards. 

National standards for environmental pollution control must be 
based on a critical appraisal of knowledge about the health and other 
effects of pollutants. But standard-setting is an administrative 
process involving consideration of the policy to be adopted in applying 
the standards, and this in turn is influenced by various socio-economic 
factors. A study of the administrative experience in other countries 
may be of help in this connexion. These are national concerns, but 
international assistance may be of value at all levels and in all phases 
of the process of standard-setting. When the administrat~ve decision 
establishing standards is taken, resources may be allocated to improve 
the basis on which the standards are set, through research on the 
effects. The process of standard-setting is schematically represented 
in Figure 3 which indicates at which points international assistance 
may be useful. 

Truly international standards are needed in some specific instances, 
for example for food exported or imported, for water quality of inter
national rivers and for air quality in urban or industrial regions in 
the vicinity of inter-country borders. An example is the international 
standards on drinking water quality in ports and airports contained in 
the International Health Regulations adopted by the Twenty-second World 
Health Assembly in 1969. 2 

/8.6 Collaborative 

1 
Resolution WHA24.47. 

2 World Health Organization (1971) International Health Regulations 
(1969), Geneva. 
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8.6 Collaborative research 

Research into environmental pollution is primarily 'a national 
activity. International organizations can assist national efforts by 
helping to train research workers, channelling the exchange of research 
results, promoting uniformity of research techniques to facilitate the 
comparison of results obtained in different countries on regions, and 
providing a worldwide evaluation of research results. Bxamples of 
international collaborative research are the pilot epidemiological 
studies that have been initiated recently by WHO in Czechoslovakia 
and Poland to obtain better information on the health effects of smoke 
and sulfur dioxide on children. International collaborative research 
is also useful for studies of water quality in international river 
basins, and the investigation of pollution problems where more than 
one country is involved. 

8.7 Reference centres and collaborating laboratories 

A possible mechanism for international collaborative research 
is the WHO system of reference centres. International reference 
centres have been designated in many fields including air pollution, 
water supply and waste disposal, and in the near future an inter
national reference centre is to be established for surf,ace and ground 
water quality. A sUImllary of the existing WHO international, regional 
and national reference centres in environmental health is given in 
Table 1. 

The WHO system of international reference centres on air pollution 
has, among others, the following functions: 

(1) to advise the Organization on the results of research 
in the field of air pollution and on various technical 
matters regarding the effects of air pollution on health, 
the organization of air pollution surveys, the identifica
tion and measurement of air pollutants and methods for the 
control of air pollution; 

(2) to provide national institutions with consultant services 
on research and technical problems; 

(3) to carry out research on behalf of WHO, to co-ordinate 
research and evaluate research results obtained by national 
institutions, and to advise on new research needs; 

(4) to develop methods to identify and measure air pollution 
and to organize and co-ordinate inter-laboratory comparisons 
of methods used by national institutions; 

(5) to assist in collecting and exchanging scientific and 
technical information; and 

(6) to assist in training personnel and in organizing inter
national, regional and national training courses in the field 
of air pollution. 

lIn 1970 ••• 
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In 1970 a collaborative programme was launched to establish an 
international monitoring system on air pollution with the participation 
of all national institutions included in the air pollution neference 
system. National institutions were asked to provide monthly and yearly 
averages for sulfur dioxide and suspended particulate matter; these 
data were analysed at WHO headquarters. As a further step in this 
activity, the International Reference Centre on Air Pollution Control 
in Rockville, Maryland, is preparing a manual on the collection and 
reporting of raw air pollution data which will then be processed by 
the computer facilities of the Centre and distributed to the partici
pating countries. 

An international inter-laboratory comparison of methods for 
measuring radioactivity in selected environmental samples is also in 
progress with the assistance of the International Reference Centre 
on Environmental Radiation at Ie Vesinet, France, and a wat¢r quality 
monitoring programme is being developed. 

8.8 International financial assistance 

Environmental pollution control programmes usually require large 
funds and have to compete for them with other development projects. 
International organizations can assist governments by providing 
financial support for staff training, for moderate amounts of labora
tory and field equipment, and for pre-investment studies or applied 
research projects. The United Nations Development Programme has been 
an important source of funds for more extensive national environmental 
pollution control projects such as the establishment of applied research 
institutions, the execution of applied research programmes or the 
formulation of comprehensive long-term programmes for pollution control. 
Programmes of this nature are in operation or in preparation in Brazil, 
Czechoslovakia, Greece, Hungary, Poland, Romania, Venezuela and other 
countries. 

, , 


