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WHO MEETING ON ENVIRONMENTAL SANITATION
IN EUROPEAN TOURIST AREAS

Montpellier, 25-29 September 1978

1. INTRODUCTION

Today we are witnessing a major expansion of tourism due to socio-
economic improvements and greater opportunities for travel through the
development of motorways and air transport (including charter flights).

Tourists not only wish to visit other countries but also to enjoy a dif-
ferent climate to that at home. Most are attracted to the sea and sun in
summer, and to mountains and snow in winter.

Only a brief mention need be made of tourists who visit capital cities to
see historic monuments and archaeological remains, since they merge with the
resident population, provided adequate hotels and properly organized recep-
tion services are available.

The present study is concerned with the problem of large concentrations
of tourists in very confined areas where the residents are greatly outnumbered
by tourists during the high season, sometimes in a ratio of 1 to 20.

This. situation causes serious technical and financial problems in provid-
ing sanitation and health services for both tourists and residents and in pro-
tecting the environment.

1.1 Background

Under its programme of activities to deal with health problems arising
from large-scale population movements in international tourism, the WHO
Regional Office for Europe convened a Working Group on the Public Health
Aspects of Tourism in Torremolinos from 23 to 27 July 1973, with the ob-
jective of drawing up terms of reference for a practical guide on tourist health
for the use of Member States in the Region lacking specific legislation in this
field.

A Guide pratique d’hygiéne du tourisme was subsequently issued by the
Regional Office in 1978, with information on the following subjects:

food hygiene

water supply

disposal of liquid wastes
disposal of solid wastes
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— sanitation in camping grounds and caravan sites

— swimming pools and bathing places ‘

— control of insects, rodents and other noxious animals

— control of communicable diseases

— protection of the environment

— health aspects of the development of tourism and regional planning
— legislation, inspection and control

— health services and facilities

— information of health staff and health education of the public

— transport hygiene.

' This guide is concerned more with needs in protecting the health of
tourists than with conditions to be met in developing large-scale tourist com-
plexes, and applies mainly to small, isolated tourist units.

‘A Guide to sanitation . in tourist establishments, intended especially for
developing countries was issued by WHO headquarters in 1976.

The Working Group also recommended that a conference of all countries
of the WHO European Region be .convened in 1976 to review the progress
made and to consider the problems still faced in the area of international
tourist health. The conference could not be convened that year owing to
financial difficulties, but the French Government offered a voluntary con-
tribution to finance a meeting on the subject, with the priority objective of
studying the question of environmental sanitation in tourist areas.

Since 1973 seasonal movements of tourists in Europe have increased
steadily, mainly to coastal resorts in the south, but also to winter sport
resorts. Environmental sanitation is now a-major concern in the European
tourist areas, as they are subject to considerable seasonal fluctuations in pop-
ulation and to the effects of climate and concurrent economic development
not readily compatible with tourism. It should be borne in mind, however,
that the primary problems have already been solved in the European Re-
gion, i.e., most of the tourist areas now have the minimum basic health
facilities and health surveillance services. The meeting. was therefore con-
cerned with secondary problems, such as the capacity of existing water and
sanitation services in tourist areas to meet the demands of peak seasonal
populations or to operate during the dry season.

The meeting was hosted by the town of Montpelher The partlclpants in-
cluded public health physicians, sanitary engineers, ecologists and urban ad-
ministrators from 12-countries in the Region, both those receiving large num-
bers of tourists for summer vacations at coastal resorts (France, Greece, Italy,
Morocco, Portugal, Spain, Turkey, Yugoslavia), for winter sports (France,
Italy, Switzerland), and for winter sunshine (Algeria, Greece, Morocco, Spain),
and those supplying tourists (Belgium, France, Sweden, Switzerland).

Practical arrangements for the meeting were made by the Interministerial
Commission on the Development of Coastal Resorts in Languedoc-Roussillon,

2



and the secretariat was provided jointly by the WHO Regional Office and the
Institute of Regional Development and the Environment, Montpellier.

The meeting was opened by the French Secretary of State for the En-
vironment.

1.2 Scope and objectives
The objectives set by the WHO Regional Office were as follows:

(1) to ensure wider dissemination of the conclusions and recommen-
dations of previous WHO activities in the field of international tourist
health, as summarized in various documents (Annex 10);

(2) to recall the WHO recommendations on essential requirements with
regard to:

_ sanitation and safety of swimming pools and bathing places

_ sanitation and health surveillance of caravan sites and camping
grounds ‘

_ sanitation in hotels, restaurants and tourist housing developments

— control of mosquitos and noxious animals in tourist areas

— public health and epidemiological surveillance in relation to inter-
national tourism; o ‘

(3) to make a fuller study of the implications of large seasonal fluctu-
ations in population for the design, operation and management of health
facilities and services in tourist areas;

- (4) to make a fuller study of the implications of climatic conditions,
such as the dry season in the Mediterranean region and frost in the moun-
tains, for the design, operation and management of health facilities and
services in tourist areas;

(5) to identify health and ecological problems due to the existence of
concurrent economic activities not readily compatible with tourism
(heavy industry, heavy transport, shellfish growing, etc.) and, accord-
ingly, to determine health and ecological criteria for regional planning in
tourist areas; :

(6) to study the specific problems of sanitation in winter sport resorts
(facilities, operation and management of health services).

The main topics discussed during the meeting, with particular reference
to seasonal fluctuations in population, were as follows: :



— water supply; L
- dlsposal of 11qu1d and solid wastes

- unphcauons for the management and fmancmg of water and sanitation
services:.

— special problems in the management of water resources in tourist areas
where peak consumption occurs during the high season;

— ecological and pollution problems due to the use of areas concurrently
for tourism and economic activities (industry, transport, agriculture,
fishing and especially shellfish and fish culture);

— special problems of sanitation and 'pollution control in mountain
resorts, especially when the high season occurs in winter, and dif-
ficulties due to frost.

1.3 Implications of seasonal fluctuations in populatlon for water supply and
sanitation

1.3.1 Effect of seasonal fluctuations®

Each year there are large seasonal influxes of populatlon to the coastal
areas of European countries, especially in the Mediterranean basin, which
may cause serious problems in respect of water systems.

When the high season coincides with the summer drought, the problems
include:

- dlfﬁculnes in obtaining supphes lowenng of the levels of surface
water and aquifers (Jow rainfall);

— need for more thorough treatment of waste water dlscharged into
rivers or lakes;

— if the seasonal increase in populatlon is no greater than 3 to 1 the
problem is not serious, but it can at times be as much as 20 to 1, in
which case the peak flow will be adversely affected by piping. Pres-
sure tanks must then be installed in the water system and some dual
sewerage will be requ1red

One solution cons13ts of de31gnmg a system with smaller sections than

would be required for normal community demand; one or more may then be
shut down in winter and the others operated at regular capaclty

¢ Based on a contribution by Mr Pietri.



Ensuring sanitary functioning of a water system is the hardest problem.
Pressure tanks may be installed at certain points in the system in order to
reduce the diameter of the piping, or water for irrigation and consumption
can be kept separate, when either a raw supply or suitably treated effluent is
dvailable for the latter purpose nearby. ‘

It is essential to check the residual chlorine content very frequently, not
only at the plant outlet, but also within the supply system, and to adjust the
chlorination accordingly.

1.3.2 Public health problems: regulations and their application®

Many diseases are transmitted by water: typhoid, paratyphoid, dysentery,
cholera, gastroenteritis and infectious hepatitis. The best means of safe-
guarding the health of consumers is to supply safe water through a properly
designed and well maintained system.

The degree of health surveillance should depend on the number of con-
sumers and hence the extent of epidemiological hazards. Special regulations
are therefore required in tourist areas.

Surveillance should be strengthened before the tourist season, especially
in camping grounds, so that preventive action can be taken if the results of
sampling are not satisfactory. It should also be stepped up during the period
of maximum occupancy.

Bacteriological control of chemical quality should be increasingly strin-
gent. Testing for viruses and micropollutants should also be carried out.

Finally, surveillance should be applied to private facilities (housing
developments, hotels, restaurants, etc.) and to groundwater.

1.3.3 Design and construction of systems

Supplies should preferably be derived from groundwater. If this resource
is inadequate, the use of elevated reservoirs or temporary overdraft and even
recharging of aquifers may be envisaged. ‘

It is very difficult to determine the optimum size of a system. Water
demand cannot easily be foreseen, especially in the case of a temporary influx
of population (holidays, weekends, etc.). Sometimes demand may be in-
fluenced by the charges made for water, while ensuring that the supplies are
safe and as plentiful as possible.

As the cost of supplies is strongly influenced by the capital investment
outlay, a “progressive” approach is needed to avoid having excess capacity in
a system, which is expensive and may even cause problems in the low season.
It is preferable to temporarily step up the yield of an existing system, at low
capital and higher operating costs.

@ This and the following sections are based on a combined report by Mr Girardot
and Professor R. Baylet.



Preference should be given to treatment systems little affected by fluc-
tuations in the rate of flow, which.can be temporarily overloaded or be fitted
with equipment to increase the yield, such as lamellor tanks, or high hydraulic
flow filters. In some cases a certain degree of overload can be handled by
using specific reagents. To improve taste, it is more economical to use pow-
dered as compared with granulated activated carbon in settlers, for short
periods. o ) ‘

It may be possible to meet peak demand by 24-hour operation of a
pumping station, even if the electromechanical efficiency of the equipment is
reduced for a short time. : ‘ . o :

More attention should be paid to determining the optimum size of reser-
voirs: to ensure a regular daily supply, the capacity of the reservoir should
correspond to a certain proportion of the daily demand, provided the piping
and treatment plant are reliable. However, to provide regular weekly (in-
cluding weekend peak) supplies of safe water, a much greater capacity may be
necessary. ‘ o o

Because of the danger of groundwater infiltration, it is important not to
use piping of a diameter greatly in excess of that required to maintain a safe
rate of flow when demand is low (force pumping can be used when it is high).

1.4 Disposal of liquid and solid wastes?

Apart from' diseases transmitted in water supplies, infections may be
conveyed through sewage, e.g., trematode and nematode: ankylostomiasis,
schistosomiasis, ascariasis and trichuriasis. E

Procedures for treatment of liquid and solid wastes should meet eco-
logical criteria (limiting the impact of wastes in the environment) and health
criteria. In countries where water is in short supply, treated effluent may be
used for industrial or agricultural purposes (watering of golf courses, green
space and lawns), provided its consumption is strictly forbidden. -

~ The treatment to be applied to waste water depends on' the receiving
body: lakes and ponds are affected by nutrients, oxidizable organic matter,
nitrogen and phosphorus (risk of eutrophication). _ ,

Two factors must be borne in mind with regard to treatment of waste
water in tourist areas with numerous camping grounds: (i) lower water
consumption resulting in higher pollutant concentrations, a predominance of
ammonia residues, high pH, less detergent, and daily peak demand making the
system harder to amortize: and (ii) different food habits (more fruit and
vegetables and less carbohydrate), resulting in a higher proportion -of settle-
able matter. The very high degree of removal of suspended matter is required

@ Based on reports by Professor Bontoux, Mr de Rouville, Mr Gervais, Professor R.
Benaim and Mr J. Bebin. )
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if the treated effluent is to be discharged into the sea (after studying the
currents, winds and ocean bed). Because of the risks of shore pollution,
especially in the Mediterranean basin, marine discharge should in fact be an
exceptional practice.

1.4.1 Disposal of liquid wastes

The conventional, biological methods are not suitable for treatment of
waste water in tourist areas (except at low loads).

During the high season several methods may be used including physico-
chemical treatment, and in small systems, most suspended and colloidal mat-
ter may be removed with flocculants (aluminium or iron salts, lime, poly-
electrolytes). The main disadvantages of these methods are that they produce
large quantities of sludge which are difficult to dry, involve high operating
costs and achieve only limited disinfection, thereby necessitating additional
chemical or biological treatment (stabilization ponds).

Generally, a combination of physicochemical and biological methods is
used, either to allow some adjustment of the procedure according to season
or to obtain the desired degree of purity; if a high degree is required, the
physicochemical treatment is followed by a biological process such as passage
through a porous filter.

" In general, if tertiary treatment is required (bacteriological degradation),
stabilization should be carried out downstream, with chlorination limited to
exceptional situations where very little land is available.

At this point attention should be drawn to the value of waste stabiliza-
tion ponds, which can be used as the only form of treatment for wastes
in small communities (although they have been used for towns of 200 000-
300000 people) or for tertiary treatment in large communities. Because of
the metabolic plasticity of the organisms and with the buffer capacity of the
ponds, excess pollution can be absorbed without difficulty. Using this pro-
cess, the pollution of loads 2-3 times (or even 5-6 times in peak periods)
greater than normal can be absorbed.

If effluent is stabilized for about 20 days, it will have the same quality as
bathing water, with regard to content of faecal organisms. Rates of destruc-
tion as high as 99.99% for bacteria and 80-99% for viruses have been re-
ported in current studies (Professor Leclerc, Liege, and Professor R. Baylet,
Montpellier). This process seems particularly suitable for use in sunlit Mediter-
ranean areas and is less costly than traditional methods, and while mainte-
nance costs are very low.

The disadvantages of waste stabilization ponds are:

— the land area required (4m? per person in the Mediterranean region
and up to 10m? in less sunlit areas);
_ the need to remove large quantities of studge through periodic cleaning;
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— 75-85% removal of BODs ;. :
- productlon of mtrogen phosphorus and mlcroscoplc alga.

Research is under way on a means of linking the activated sludge tech-
nique with ultrafiltration for wastes disposal in small tourist communities
(camping grounds, hotels, etc.) by the sea or lakes. This process could accom-
modate considerable variations in load while supplymg water of excellent
quality (especmlly bactenologlcal)

14.2 Sewerage

To a]low for vanatlons in loads and the risk of anaerobic fermenta-
tion, without installing oversize sewers, solutions such as the following are
required: - ‘

- constructlon of dual systems (except in. certain cases);
parallel installation of two or more sewers of different diameters to
allow conveyance of different loads at the same flow speed;
acceleration of the flow through pumping, if necessary;
_reaeration in stages over a long distance.

Allowance must be made for the risk of overﬂow in the sections in
service, if the pumping breaks down.

143 Dzsposal of solid wastes

As the fruit and vegetable wastes makmg up most of the household ‘
refuse in summer resorts are putrescible, a daily collection service should be
provided. Individual dustbins should have close-fitting lids.

The solid wastes also contain refuse collected from beaches, litter from
streets and pubtic places and materials discarded from food shops,

Holders for plastic litter bags may be installed to encourage tourists to
take more care in keeping beaches and green spaces clean. The bags should
be changed by the street cleaning service regularly.

Where seasonal fluctuations in population occur, it is difficult for refuse
collection services to make full use. of equipment and staff in the low season,
unless suitable interdistrict agreements are made.

Several disposal methods may be envisaged.

Sanitary landfill is an excellent technique prowded it is properly super-
vised and enough machines are available for spreading, compacting and cover-
ing the wastes during the peak period.

Because of the composition of the refuse in Mediterranean areas, it can-
not readily be mcmerated unless it is mlxed with hlghly combustible industrial
wastes.
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- Finally, composting can be recommended, especially if the compost can
be used in agriculture. '

Some difficulty may be encountered in adjusting incineration or compost-
ing equipment to variations in load if there is only one treatment line. If a
system has sufficient capacity only for the slack period, input may be regu-
lated through buffer storage.

Where refuse is incinerated or composted together with sludge from a
treatment plant, the input of the two components is generally phased because
of the time required for stabilization or digestion of sludge. Finally, the process
may be regulated to some extent by setting up interdistrict associations.

1.5 Implications of seasonal fluctuations in population for the management
and financing of water and sanitation services in tourist areas?

Public services in tourist areas may be managed directly by local author-
ities or interdistrict associations or indirectly by private bodies.

For water supply, wastes treatment and disposal of household refuse, it is
often preferable to group a number of localities with different activities (a
tourist area with an agricultural, normal urban or even light industrial area)
in order to smooth out the summer peaks.

With regard to financing it is reasonable to expect tourists to meet the
additional costs they incur. Such problems should be solved through a long-
term development policy. Forecasts in respect of development, facilities and
technical services are essential.

1.5.1 Time

Measures may be taken to spread the use of tourist areas more evenly in
time, including: :

— at national level, measures to promote the staggering of paid vacations;

— at local level, commercial measures to diversify the tourist clientele
(foreign visitors, retired persons, etc.) and to enhance and diversify the
tourist potential of resorts (festivals, congresses, winter seasons).

If the operation of a system is properly planned (major and routine serv-
icing, overhauls, etc.), the workload can be spread over the whole year.

1.5.2 Space

In many cases tourist areas are not too far from large population centres,
which are relatively empty during the holiday season, with less demand for

4Based on information provided by Mr Rousselle, Professor R. Geric and Mr Baguenier.
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services' as a result. In such cases the possibilities for technical coordination
should be investigated with a view to pooling facilities. It should in any case
be possible to coordinate the assignment of staff globally, according to the
needs, and thus avoid having to recruit seasonal workers.

Area planning measures of this kind, although small, are by no means
negligible, and contribute to regional development not focused exclusively on
tourism but giving impetus to year-round act1v1t1es and the construction of
houses for permanent occupatlon ‘ :

1.5.3 Proper use of groundwater

- It is important to estimate possible water shortages and to plan remedial
measures. Models to forecast changes in aquifers and the distribution of
stocks, used in conjunction with management models, should allow planning
of water economies or even supply restrictions in accordance with the avail-
able reserves, so as to minimize inconvenience for consumers.

1.5.4" Economic equity

Overall charges for public services (water supply, refuse collection,
sanitation) do not require tounsts to meet the additional costs:they impose
on communities. Charges per m* of potable water should be set according to
a dual scale: fixed monthly rate plus a charge per m* consumed, or a fixed
rate for a standard quantity (e.g., 50 m® per year per consumer) plus a charge
per additional m>. However, to avoid wastage, the fixed rate should not be
set too high. Sumlarly, the apphcatlon of decreasing rates according to quan-
tity used and regularity of consumption would encourage more beneficial
forms of tourism than ownership of second homes, i.e., hotels, holiday
camps, etc. o

1.6 Special problems in the management of water resources in tourist areas
where peak consumption occurs during the dry season?

For any tourist development, adequate water resources must be avail-
able. If they are not, a pro;ect should not be pursued whatever the natural
beauty of the site.

Even under optimum conditions, the provision of water to tourist
centres poses serious problems, as peak consumption occurs at a time when
the input from rainfall is greatly reduced or.nil. Supplies must therefore be
taken from sources not normally used, which requires special health pre-
cautions. This problem arises especially in ¢oastal areas or islands.

2 Based on a contribution by Professor J. Avias.
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Water may be obtained by:

— piping from inland areas with plentiful supplies;

— supplementary tapping of groundwater;

— overdraft of aquifers;

— underground storage;

— surface storage;

— use of brackish or salt water (after treatment);

_ reuse of waste water for specific purposes (agriculture or industry).

Piping of water from neighbouring areas with plentiful resources is
preferable from the health standpoint, whenever feasible.

Use of brackish or salt water after treatment is too costly, except in
special cases, but the progress now being made in developing techniques such
as reverse osmosis suggests that this might become a competitive approach.

Supplementary seasonal tapping of groundwater is possible if detailed
hydrogeological surveys show the presence of small aquifers from which
higher than normal yields may be obtained temporarily, without causing dam-
age (for instance, a survey of seasonal resources in the Languedoc-Roussillon
region showed a potential supply of 4 m*/s).

Heavy overdraft of aquifers has been viewed with caution up to now
because of the possible hazards. However, the long-term effects on yields ap-
pear to have been overestimated. In France, aquifers depleted by the 1975
drought recovered much faster than had been expected. However, lowering of
water levels can have harmful consequences, including:

— pollution,
— salt water intrusion into coastal aquifers (a risk which may be lessened
by injection of treated waste water to form a pressure barrier).

Surface storage has many disadvantages:

— eutrophication,
— losses from evaporation,
— costly use of land.

Such supplies can rarely be used for tourist consumption, as there are
considerable variations in water levels during the summer.

In many respects underground storage may seem advantageous, although
a number of preliminary steps must be taken, such as surveying the aquifers
and determining the yields. Certain karsts or paleokarsts should be suitable as
reservoirs, with adequate biological protection.

Aquifers may be recharged by:

— introduction of heavy winter flow (with a risk of silting);
— treatment of surfaces to increase infiltration;
— introduction of treated waste water.
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Injected water may be chemically incompatible with the permeable
matter. Nevertheless, this risk should not be overstated: biological tests have
shown that the introduction of polluted water into permeable matter does
not cause extensive bacterial pollution, except in karsts.

Intensive tapping, as in Malta, may virtually exhaust the avallable re-
sources. In this case recycling of waste water must be envisaged, subject to
strict precautions such as: ‘

_ epidemiological surveillance,
— monitoring of pollutlon by chemicals, especrally mtrates (for which
approprrate treatments can be envisaged):

Finally, it may be advantageous to develop multrple uses of water (land
treatment). :

1 7 Ecological and pollution problems in areas used concurrently for tounsm
and economic actrvrtres” ‘ ‘

Two types of problem arise:

— nuisances for tourists;
-— nuisances caused by tounsts for the envrronment (sea lakes, rrvers)

1.7.1 Nuisances for tourists

Nuisances due to the proximity of industrial or port areas (noise, odour,
air pollution, etc.) are discussed i in chapter 9 of the Guide pratique d’hygrene
du tourisme.

Stringent health regulations should be enforced to prevent serious diseases
or epidemics:

rabies, spread mainly by dogs;

typhoid and dysentery, which may be spread by flies (mechanical
process);

typhus fever and bubomc plague for which rats are a potentlal reser-
voir;

wasp stings or snake bites.

Attention is drawn in this respect to mosqu1tos whxch infest certain areas
in southern Europe, although this subject is discussed at length in chapter 7
of the Guide pratique.

2 Based on communications by Dr L La.ndner, Professor M. Amanieu and Mr R.
Ringuelet and a report by Mr A. Yana. '
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Mosquitos are malaria vectors in certain countries overseas, as they were
in Europe up to about 1940 and could well be again. Mosquitos may also
carry arboviruses. A large population of culicine mosquitos may constitute
such a nuisance as to prevent any development of tourism. This was the case
in Languedoc-Roussillon in France, where mosquito control had to be under-
taken before developing the region for tourism. Human activities (discharge
of wastes into the environment) increase year by year the numbers of certain
blood-sucking insects whose presence and density are related to surface water
pollution. :

Control methods include:

— application of chemical pesticides (mainly specific larvicides);
_ sanitation of marshland, drainage or comstruction of polders and,
more simply, destruction of all stagnant water containers.

1.7.2 Nuisances of tourists for the environment

Conflicts may arise where tourism is undertaken concurrently with
economic activities such as fishing, aquaculture and shellfish growing in
coastal areas and industry, agriculture and hazardous transport in others.

These activities affect the balance of the aquatic ecosystem and impair
the aesthetic and recreational quality of tourist sites.

Shellfish growing and aquaculture are being actively developed, but con-
tamination of the products by pathogenic viruses, bacteria or chemicals may
be a hazard for the consumer. The resulting communicable diseases include
typhoid and paratyphoid fever, salmonellosis, intoxication by Vibrio para-
haemolyticus, infectious hepatitis, cholera and seafood poisoning leading to
paralysis.

Waste water treatment is not always adequate and the product is rarely
of the quality that could be expected.

Although appropriate treatment removes 90% of pathogens (except
where waste stabilization ponds are used as a tertiary process), the effluent
can cause appreciable bacteriological and viral contamination near the point
of discharge.

Organic substances in waste water, which use up large quantities of oxy-
gen, possibly with H,S production, may in some circumstances kill fish
populations.

Nutrients such as phosphorus and nitrogen, which precipitate the growth
of phytoplanktons in estuaries or lakes, may cause eutrophication in such en-
vironments.

Toxic substances such as pesticides, detergents and heavy metals are
serious hazards for aquaculture when they occur in above normal concen-
trations. -

Tourist development can disrupt coastal activities such as fishing: over-
crowding of ports and coastal waters by pleasure boats, pollution by discharged
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motorboat. fuel, toxic components of antifouling paint, etc. Apart from the
nuisances of human pollution for fishing, shellfish growing and fish culture,
tourist development can damage the envrronment in ways such as:

— segmentatlon of lakes by rarlways or roads, which obstruct hydro-
logical - transfers and feedback and the completron of blologlcal
. cycles;

— unplanned extension of masonry shorehnes inland ports and marinas,
which prevents natural silting of the excess algal biomass synthesized
in the lake. ,

In conclusion, environmental protection and sanitation of tourist areas are
indissociably linked to the balance of the ecosystem of which man is a part.

This is particularly true of lakes: because they are vulnerable and at the
same time highly resistant, they provide the typical example of an environ-
ment where comprehensive surveillance allows rapid identification of dangers
and the adoption of remedial measures.

1.8 Special problems of samtatlon and pollutlon control in mountam resorts

The design and operation of refuse co]lectlon and samtatlon services pose
special problems in mountain resorts.?

These problems are associated with large ﬂuctuatlons in population, very
low temperatures and the higher standards of living of tourists who demand
amenities without the concern for the needs of the local population. “Luxury
class nomads™ have little civic sense. Tourists and developers should therefore
be made aware of the special probléms faced in mountain areas. Metal notices
describing measures to be taken in particular circumstances, produced by the
French Ministry of the Environment and Condmons of Life, provide a good
exarnple ofa health education dewce for this purpose.

1.8 1 Disposal of lzquzd wastes

The followmg remarks also apply to the d1sposa1 of household refuse.

— The greater the size of a system installed in a loca.hty for a particular
purpose, the lower its specific cost.

— The greater the size of a network of plpmg (or vehicle transport) the
higher its specific cost:

Thus it is important to seek an. optimum overall solutron involving
minimum costs. o

2 Based on communications by Professor Y. Maystre, Mr G. Castaigneau and
Mr G. Gumin.’ -
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Sewage should be collected in a separate system; if other drainage water
(melted snow, runoff from fountains, wash houses, etc.) is allowed to enter
the system, treatment of the sewage is virtually impossible. Another advantage
of a separate system is that relatively warm effluent is conveyed to the treat-
ment plant.

Oil and grease should not be allowed to enter sewer systems, since they
settle on the inner walls of the sewers and impede the functioning of the
aerators at the treatment plant. In mountain areas piping should be laid some-
what higher than in lowlands; the difference in depth may be as much as 3m
in extreme cases.

The treatment plant should be served by a road, kept permanently clear
for use at all times and allowing access to the different parts of the instal-
lation. It is preferable to cover inlet equipment such as screens, sand and
grease traps, air pressure tanks, rotating biological filters and the mechanical
sludge driers. On the other hand there seems no reason to cover primary or
secondary sedimentation tanks or the activation tanks. In some resorts,
plants are built entirely underground to avoid noise and odour.

The choice of a treatment system depends on:

— the extent and rapidity of the fluctuations in population;
— the local topography;
— altitude, cold, snowfall, etc.

At present traditional techniques are preferred and physicochemical
processes using activated carbon filters are still the exception. If level ground
is available, oxidation ditches may be used.

Dewatering of sludge is the major problem. Stabilized sludge cannot
easily be stored until the summer for transfer to open drying beds. Con-
sideration should be given to reuse of sludge, mixed with household refuse
compost, for restoring ski runs after the season. Sludge may also be ap-
plied to crops and pasture, subject to agricultural and public health require-
ments. Often, however, sludge must be dried artificially. It may then be
stored outside, without harming the environment, until the weather breaks.

1.8.2 Disposal of solid wastes

To avoid prolonged, inaesthetic accumulation of refuse in streets, a
frequent, even daily collection service must be provided. Another solution
is to install large containers at various locations in the resort. This approach
naturally calls for some discipline on the part of tourists, and the authorities
must keep the public regularly informed about the refuse collection ar-
rangements.

Because of the usual composition of the refuse, incineration seems to be
the only disposal method suitable for tourist areas. Refuse from mountain
resorts is generally transported to lowland incineration plants.
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2. CONCLUSIONS -

2.1 Seasonal fluctuations in population

Tourism can be developed in an urban or rural area by renting part of
the existing accommodation to tourists and creating certain facilities of mar-
ginal importance: construction of a small number of medium-sized hotels, or
small-scale camping grounds, a touring housing development, etc.

The ratio of new facilities for tourism to those already available for
other purposes varies, and new development may encompass the construction
of large-scale complexes or even new towns exclusively for tourists. Generally,
tourist activities are large-scale but of very short duration.

To allow the subsequent organization of services, attention must be paid
to health needs from the inception of a project. Tourism influences health
and should be physically or psychologically beneficial. However, large num-
bers of tourists are concentrating in certain areas, and there is a danger that
the acceptable capacities will be exceeded, so that tourists no longer derive
the expected benefits. :

Large-scale concentration of tourists can also have major consequences
for sanitation and the economy.

In southern Europe tourism increases during the hot season when surface
water levels are low. Pollution is therefore twice as heavy and waste water
‘must be given even more intensive treatment to protect the envuonment for
‘bathing, fishing, shellfish growmg, aquaculture etc.

2.2 Special problems of water supply

 Water can be economized without forgettmg that a safe and plentiful
supply must always be available, by means such as:

— installing self-closmg taps in campmg grounds and public places;

-~ checking public systems and piping within buildings for leaks;

— using a separate system for watering lawns and gardens (reuse of
treated waste water);

applylng water rates which favour economies in consumptlon

A continuous ﬂow must be .ensured in public supphes, to avoid losses
of pressure in large sections of the system, with an accompanying risk of pol-
Iution by intrusion of unsafe water.

Also, shut-offs encourage individual storage of water, whlch hinders
management of the system and carries the nsk of contamination. of water in
makeshift containers. ~
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2.2.1 Water resources

Although groundwater supplies are preferable, surface water may also
have to be used owing to problems in conveying water over long distances.
Satisfactory supplies may be obtained by constructing elevated reservoirs or
dams for storage of surface water with, however, accompanying risks of
eutrophication and hence a need for full treatment of the water before it
reaches the consumer.

As large loads are involved when using surface water (rivers, lakes, dams),
a large treatment plant is required. An interdistrict association. may be es-
tablished for this purpose, serving not only the tourist area but also neigh-
bouring communities.

- It is important to bear in mind that water may deteriorate in piping and
reservoirs during the high season (because of the temperature of surface sup-
plies in the case of seaside resorts, with resulting instability) or the low
season (because of small loads, risk of stagnation, corrosion of piping, etc.).

In certain cases (islands, arid coastal areas), water may be transported in
barges or floating tanks drawn by boats.

2.2.2 Treatment of drinking-water

When a water supply or treatment system not operated outside the high
season is brought back into service, there is a need for flushing, thorough
checking of disinfection equipment and control of the water quality.

Conventional systems may be designed with modular components for:

— sand filtration;
— flocculation, sedimentation (tubular or lamellor tanks).

More effective treatment can be obtained using highly active flocculants:
the operating costs may be higher, but they are used for only a short period
in the year and in general this approach is more economical than increasing
the size of the system.

It is important to determine the reservoir capacity necessary to ensure
that adequate supplies are available at peak periods, ie., at weekends or
during holidays or for special purposes (fire-fighting).

) Systems should not have excess capacity as the water may stagnate and

deteriorate when demand is low. For tourist housing developments or prem-
ises occupied during the summer small-diameter systems may be used, with
pressurized tanks. This is, however, feasible only in new pressure-resistant
systems, and reducing valves must be installed in piping within buildings.
Maintenance and careful supervision of the system must be ensured.

Where supplies are chlorinated, regular checks should be carried out to
ensure that there is residual chlorine in all parts of the system.
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2.2.3 Public health surveillance

The following points should be noted with regard to standards set by
authorities for assessing the effectiveness of treatment systems.

_ The collection of materials for testing required in setting standards
poses difficulties which.can be overcome by expandmg the scope of
the sampling in space and time.

— The choice of organisms to be used as mdlces of mlcrobxologmal pol-
lution is a matter of crucial importance. -

For the public health officer there is no ideal indicator. The organisms
used as indices of faecal pollution, especially by coliforms, generally furnish
significant evidence, but they can be ineffective for this purpose since:

(@) each orgamsm exhibits specific forms of resistance ‘in the environ-
ment;

(b) there is no systematic correlation between the indicator organisms
and the pathogens which are of interest to the epidemiologist.

The public health surveillance services should have adequate resources to
discharge their responsibilities and avoid any interruption of the control due
to staff shortages. Refusals to ‘accept inspection can be overcome by ap-
propriate administrative pressure.

Epidemiological surveys should be carried out as a general practice in
tourist areas, despite the inherent difficulties of any recording in a migrant
population. Further training in epldemlology should be glven to surveil-
lance services for this purpose o

23 Specml problems of sanitation

Particular difficulties are faced in southern Europe due to the fact that
large numbers of tourists must be accommodated during the hot season, when
water levels are low in rivers and lakes. If these are used for recreation (or if
a river mouth is near a beach), the water requires thorough purification and
tertiary treatment (chlorination, ozonization or stabilization).

2.3.1 Disposal of liquid wastes
The loads vary considerably but in many cases are lower than in non-
tourist areas. Peaks are sharper and increases in the particle content of ef-

fluent have been observed, due to changes in food habits.
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To avoid reductions in the rate of flow, the production of sulfur and
odours and anaerobiosis, which hinder treatment, sewer systems should not
be constructed with excess capacity.

Reaerators should be installed throughout the system and at the treat-
ment plant inlet.

Where sewers have to be laid along beaches, it is important to ensure that
they do not overflow and pollute bathing places when the pumping equip-
ment breaks down.

Waste water may be conveyed in parallel sewer systems, operated accord-
ing to actual needs.

2.3.2 Discharge

Although, regrettably, sewage is often discharged into the sea in coastal
areas, other approaches may be envisaged depending on the local situation.
These include:

— watering of gardens and agricultural land through underground piping,
subject to compliance with the normal public health regulations, i.e.,
prohibition of watering of vegetables or fruit that may be eaten raw;

— transport of sewage inland for treatment and discharge into rivers.

(@) Marine discharge. The marine environment must first be studied.
Further discharge into the Mediterranean, which is already highly pol-
luted, should be avoided. Most of the suspended substances, floating
matter, oil and grease should be removed from the sewage before dis-
charge. :

(b) Discharge into lakes. To protect fish and shellfish culture waters,
communities in the catchment area must have facilities for purification
and/or tertiary treatment in stabilization ponds to remove pathogemc
bacteria and viruses from the sewage.

In mountain areas sewage is often discharged into lakes, which are very
fragile ecologically. In wastes treatment it is important to bear in mind the
serious risk of eutrophication in this environment.

2.3.3 Treatment of wastes

Experience shows that the activated sludge process is not always ef-
fective for biological treatment of wastes in densely populated tourist areas.

On the other hand, physicochemical treatment or stabilization are worth-
while approaches. Lagooning can be used as the only form of treatment or as
a tertiary process.
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2.3.4 Disposal of solid wastes

Household refuse should be removed at frequent intervals, preferably
daily. In mountain areas the receptacles (dustbins or containers) should be
protected from snow and frost.

Solid wastes, especially if they are not biodegradable, should not be
discharged into the sea. -

Refuse collected from beaches should not be discharged nearby, but be
removed for treatment in plants with other wastes.

2.4 Management of technical services

Wherever possible, it is desirable to group communities engaged in dif-
ferent activities (tourism, agriculture, industry), in order to reduce operating
costs by pooling the equipment and staff.

Systems should be designed with modular components and be con-
structed in stages, to allow phased financing and adjustment to the needs.

Systems must be operated efficiently and intensively if full use is to be
made of the available capacity. The costs thereby incurred are generally
lower than those of systems with excess capacity. Spare parts must be avail-
able as lengthy interruptions of service due to breakdowns can have serious
health consequences.

2.4.1 Financing and operation

Sanitation services (water supply, treatment of liquid and solid wastes)
require sound financing. Arrangements vary from country to country and
may or may not involve direct contributions by tourists.

In Switzerland, for instance, construction of sanitation systems in resorts
may be financed from:

— income tax;

— rates;

— construction taxes;
— loans;

— subsidies.

When a new resort is being built, it is preferable to require developers of
accommodation (hotels, rental apartments, chalets) to pay at the outset an
amount for sewage and refuse disposal corresponding to the capital costs in-
volved. At the construction stage, the developer has considerable funds avail-
able and is therefore able to make the full payment immediately.

In existing resorts, lump-sum charges cannot be levied at the construction
stage and would cause unnecessary financial problems for owners. In such
cases it is preferable to raise a loan for the purpose and cover all costs (amor-
tization, interest, operations) from an annual rate.
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Generally speaking, it is important to achieve an optimum ratio of
capital to operating costs while keeping the former to a minimum as the latter
are incurred for a few months only.

2.4.2 Inspection

Inspection should be stricter in tourist areas than in normal communities.
Inspection with sampling and testing should be carried out just before the
start of the season, as soon as facilities are brought back into service. The
frequency of the quality control of drinking-water should be determined
according to the total population of the area, on the basis established by WHO.

2.5 Training and information
2.5.1 Training of engineers

Information on epidemiology (especially in relation to waterborne
diseases), and on bacteriology and virology, as provided in the training of
sanitary engineers, should be given to all engineers responsible for the design
or supervision of water and sanitation services, through accelerated courses or
in handbooks.

2.5.2 Training of technicians

Sanitary engineers and medical officers should take steps to inform
auxiliary (and sometimes seasonal) workers about epidemiological hazards.

2.5.3 Exchange of information among developers and technical specialists

Central authorities, local authorities in tourist areas, or developers should
consult sanitary engineers and public health officers before deciding on types
of equipment to install (drinking-water, waste water, household refuse, sani-
tary facilities of a site, etc.). The guiding principle should be protection of the
health of tourists, and it is therefore important not to stint on capital invest-
ment. The French Ministry of Culture and the Environment has issued a
brochure on suitable approaches in this respect, for the use of officials re-
sponsible for environmental quality in mountain areas.

2.5.4 Information of tourists

(@) European Region. At this level information should be supplied on
epidemiological hazards in host countries and suitable preventive measures
apart from compulsory vaccination (e.g., chemoprophylaxis for malaria).

. Tt may be useful to remind tourists of the basic rules of hygiene and
to draw their attention to the problems of wastes disposal (a discarded
tin may serve as a breeding place for mosquitos).
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(b) Receiving countries.. Countries receiving tourists must give visitors
accurate information about local hazards (e.g., poor organoleptic quality
of water, danger of schistosomiasis in rivers infested with snail vectors,
etc.), while reassuring them that water supplies are bacteriologically safe.

3. CONCLUSIONS

1. ‘In spite of earlier WHO recommendations on the subject, overcrowding,
lack of facilities and unsatisfactory maintenance of sanitation systems, which
frequently occur in camping grounds and premises sublet to tourists, are still
major public health problems.

2. Above an occupancy limit, which remains difficult to determine, it may
be impossible to ensure acceptable sanitary conditions in tourist establish-
ments during the high season.

3. Sanitation facilities in tourist areas should be designed according to
specific technical criteria, taking into account the effects of the seasonal
population on the environment and climatic conditions. As the facilities are
used only a few months a year, systems with high operating costs are prefera-
ble to those requiring major capltal outlay

4. Through appropriate ﬁnanc1al arrangements (which in many cases must
still be set up), it should be possible to use income from international tourism
to amortize the operating and capital costs of health services (including water
supply and sanitation) and even the costs of controlling culicine mosquitos or
other nuisances in tourist areas.

5. Environmental protection of fourist areas is not only a respohsibility of
receiving countries but also a matter of concern for the home countries of the
tourists who visit them regularly.

6. Development plans with detailed environmental health provisions should
be drawn up for new tourist establishments, together with plans for renovation
or provision of facilities in existing substandard establishments.

7. Industrial and transport activities giving rise to hazards, odours, noise

and pollution should be strictly contro]]ed in areas where tounsm is highly
developed.

‘8. The conclusions of the experts from mountain resorts attending the
meeting, as stated in section 1.8 of the report are endorsed.
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4. RECOMMENDATIONS

4.1 Member States of the European Region

(@) Member States of the Region engaged in tourism should speed up
the implementation of WHO’s recommendations on tourist health, in-
cluding those of the present meeting.

() Tourists should be given information, before departure in the home
country and on arrival in the receiving country, concerning:

— precautions to be taken under local conditions (sun, dangers of
particular beaches or mountain areas, food hygiene, etc.);

— requirements related to geographical conditions and the influx of
tourists (avoiding wastage of water, maintaining cleanliness in public
places).

This information could be summarized in a “tourist health code”
giving both general recommendations and specific recommendations
taking into account the existing regulations and customs in the home and
the receiving country.

(c) The training of sanitary and other engineers and sanitarians should
be geared to the real needs, especially in receiving countries.

The training of civil engineers should include at least an introduction
to the problems of environmental health.

The training of sanitary engineers should include adequate instruc-
tion in epidemiology and disease prevention.

(d) Member States of the Region should continue to exchange infor-
mation on tourist health, as recommended by the Working Group on the
Public Health Aspects of Tourism (Torremolinos, 1973).

(e) In tourist areas, stronger regulations are needed to allow progres-
sively strict control of water for consumption or bathing, as the use of
resources and the environment increases.

In providing additional resources for such control, it should be borne
in mind that the tourist season in coastal areas usually coincides with the
period of health staff vacations.

The regulations should include provisions for equipment and opti-
mum operation of wastes treatment systems.

() Reuse of suitably treated wastes in agriculture or industry (allowing
for epidemiological hazards) should be encouraged whenever there is a
likelihood that plentiful supplies of safe water cannot be assured in
tourist areas. i "
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(g) The absorption capacity of the environment must be respected.

Tourist areas must be developed according to plans taking the different

economic, ecological and human factors into account. .
Unplanned development of tourist areas, including unauthonzed

- camping grounds, should be brought under control by introducing devel-

4.2
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opment schemes of sufficient flexibility to allow “nomadic” tourism of
this kind.

(7)) Member States of the Region should consider adopting coordinated
policies to stagger vacations and promote new tourist areas, inland for
instance, so as to avoid excessive concentrations of tourists in confined
coastal or mountain areas.

Local communities and municipal authorities

(@) Local communities and municipal authorities should giQe tourists all
available information, supplemented if necessary by adwce related more
specifically to the local conditions. ‘

®) Numbers of tounsts should be recorded as accurately as possible.
Dissuasive measures (inspections, fines) should be taken if accommoda-
tion capacities are exceeded, as is often the case in camping grounds.
Organizers of the latter should be given the necessary information, draw-
ing particular attention to the dangers of overcrowding. Such steps could
lead to the establishment of agreements, allowing effective inspection.

(c) The charges for communjtyr services (water supply, sanitation, refuse
collection) should be apportioned, so that tourists meet the additional
capital and operating costs due to their presence.

(@) In the selection of systems and the framing of local regulations, al-
lowance should be made for special needs arising from large and rapid
fluctuations in population, particularly in the operation of facilities for
water supply, sewage treatment and the disposal of solid wastes. It is also
important to make suitable provision for overloading of the fac111t1es and
the assignment of additional staff,

(¢) Insofar as many difficulties are due to seasonal peak demands,
provisional agreements should be made between districts with comple-
mentary activities (e.g., a coastal resort, an inland village, a ski resort, a
village i ina valley) for optlmum technical and economic effectiveness.

(f) When tounst areas are set up or developed on the initiative of local
communities, the recommendations under 4.1. (g) are applicable.
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Health services

(@) During the tourist season, strict health surveillance is required for all
facilities: camping grounds, swimming pools (covered or open), bathing
places. Such surveillance should be strengthened by increasing the
frequency of inspections and the numbers of qualified staff made avail-
able for the purpose; it should include assessment of water and wastes
treatment plants, and quality of surface water. At the beginning and end
of the season, the health services should encourage local authorities to
clean out systems and check their functioning.

(b) Monitoring of environmental conditions should be organized, allow-
ing for special needs during the tourist season, e.g., road congestion may
require transport of the sick and seriously injured by helicopter.

(c) Very strict health surveillance is required at all stages in the prepara-
tion and distribution of food.

(d) Public health officers, sanitary engineers, university researchers,
town planners, ecologists and urban administrators should cooperate in
seeking adequate technical solutions to the specific problems of environ-
mental health in tourist areas.

(€) The need for border health control of tousists and domestic animals

should not be overlooked, despite the practical difficulties involved.
Planners and operators of systems

(@) Before any tourist development is undertaken, a thorough survey
should be carried out in similar areas, to determine water needs, study
the production of liquid and solid wastes, etc. This applies especially to
camping grounds (as location and climate strongly influence demand),
where a plentiful supply of safe water must be available to all.

(b) The preliminary survey must cover the different water resources,
giving initial preference to groundwater.

(c) To ensure that sanitation services in tourist areas are as cost-effective
as possible, the authorities should develop approaches suited to the Jocal
conditions, including: reuse of treated wastes in agriculture or industry,
reduction of waste water flow in sewer systems, selective wastes collection.

(d) At all levels of responsibility, action should be taken (provision of
suitable equipment and qualified staff) to ensure the maintenance and
proper functioning of all facilities (including hotels and restaurants) and
to meet the needs of tourists.
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4.5

4.6
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World Health Organization

@ Tﬁe WHO Regional Office for Europe should ensure wide distribution

of the Guide prattque d’hygiene du tourisme-and the final report of the

present meeting to all countries of the Reglon and to developmg coun-
tries engaged in tourism.

() A meeting should be convened in five years’ time to review the situ-
ation and assess the implementation of the recommended measures.

(¢) Encouragement should be given for launching or developing pro-
grammes' of studies and research on the relationship between water
quality in bathing places and morbidity, as is already being done in re-
spect of Mediterranean beaches under the WHO/UNEDP project on coastal
water quality. control in the Mediterranean (MED VII).

(@) Regular supplements to the Guide pratique should be issued, giving
updated information on the development of planning and operational ap-
proaches for reuse of purified effluent and disposal of wastes, especially
those allowing for wide fluctuations in population. :

(¢) In view of the special conditions and difficulties associated with
water supply and disposal of liquid and solid wastes in tourist areas, and
bearing in mind the recent development of techniques for these purposes,
WHO might usefully convene a working group to study detailed recom-
mendations complementary to the Guide pratique, which would be of
guidance to health workers and urban administrators in selecting ap-
propriate methods. -

Institute of Regionel Development and the Environment, Montpellier

The Institute should issue a full record of the present meeting.
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mation de pointe coincide avec la saison séche —
M. V. de Proost ' :
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Impact des variations saisonniéres de population sur ’évacuation et le traite-
ment des déchets liquides et solides — M. Gervais de Rouville

Traitement des effluents par lagunage — M. Gervais .
Rapport — M. J. Bebin

Quelques-uns des problémes posés aux collectivités locales dans les régions a
impact touristique : le littoral languedocien — Professeur Pietrasanta

Problémes posés par la gestion des services publics dans les localités touris-
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Rapport — M. Baguenier

Sur quelques aspects du probléme des ressources en eau dans les zones touris-
tiques saisonniéres — Professeur J. Avias
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Ecologie et pollution des étangs littoraux. Application aux étangs du Languedoc
Roussillon — Professeur M. Amanieu

La salubrité de I’environnement dans les zones touristiques du littoral du
Languedoc — M. R. Ringuelet :

Rapport — M. A. Yana o
Contraintes techniques et diffusion de I'information — M. G. Castaigneau

Elimination des eaux usées et des déchets solides des stations touristiques de
montagne — Professeur Y. Maystre

Rapport — M. G. Cumin
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Guidelines for health-related monitoring of coastal water quality : report of a
Group of Experts jointly convened by WHO and UNEP. Copenhagen, WHO
Regional Office for Europe, 1977 (ICP/RCE 206(4)).

Guidelines and criteria on quality of beaches and recreational coastal waters:
report of a Group of Experts jointly convened by WHO and UNEP. Copen-
hagen, WHO Regional Office for Europe, 1977.

Guide pratique d’hygiéne du tourisme. Copenhagen, WHO Regional Office for
Europe, 1978 (Public Health in Europe, No. 9).

Health criteria and epidemiological studies related to coastal water pollution:
report of a Group of Experts jointly convened by WHO and UNEP. Copen-
hagen, WHO Regional Office for Europe, 1977.

WHO Technical Report Series, No. 550, 1974 (Fish and shellfish hygiene).

Salvato, J.A. Guide to sanitation in fourist establishments. Geneva, WHO, 1976.

Wood, P.C. Guide to shellfish hygiene. Geneva, WHO, 1976 (Offset Publica-
tion No. 31).
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