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“Sanitation has its history, its archaeology, its literature, and its science. Whoever, indeed,
would study the subject with a knowledge worthy of its magnitude must consider it from all
sngles and with a .. .. wealth of leaming"

Cleanliness and Godliness
by
Reginald Reynolds



SUMMARY

In compliance with a request from the Third Conference of Minicters Responsible for
Health, the CARICOM Secretariat, in March 1977, undertook a study of the environmentl
health conditions in the Member Countries. The purpose of this study was to prepare a
Strategy for the solution of the environmental health problems with specific target dates.

The Commonwealth Secretariat and the Pan American Health Organisation/World Health
Organisation (PAHO/WHO) agreed to co-sponsor with the CARICOM Secretariat, the
preparation of the Strategy. The United States Agency for Internaticnal Development
(USAID), the United Nations Environmnt Programme (UNEP) and the Joint UNEP/ECLA
Caribbean Environment Project (CEP) provided valuable assistance.

After data collection and analysis by CARICOM and PAHO staff, as well as short-term
consultants recruited for the purpose, documents were prepared which provided outlines
and preliminary proposals for the Strategy.

'Environmental Health Strategy Conference/
' Workshop, Grenada. 913 October 1978

In accordance with a decision taken by the sponsors and other agencies mentioned above,
a Conference/Workshop was held in Grenada, during the period 9—13 October, to formulate
the Environmental Health Strategy. The participants were drawn from all CARICOM
Memher States and other Commonwealth Caribbean countries, and consisted of
Government officials from the engineering, administrative, planning and health divisions. In
attendance too, were 1epresentatives of international and regional agencies, USAID, CIDA,
the University of Guyana, Caribbean Development Bank (CDB), CARDI CCEO and
CARICOM and PAHO staff members.

The Conference/Workshop considered documents which gave background information on
existing environmental health conditions, recommendations for a strategy, together with
oral and written presentations on Management and Planning for Environmental Health;
Institutional Devel pment; Community Participation and Education; Financing of
Environmental 'lealth Projects; Manpower Development, and an Environmental Health
Institute for the Commonwealth Caribbean. The participants after meeting in plenary and
work-group sessicas, agreed on the specific provisions for the Strategy, with defined aims,
objectives, and achievement target dates in the environmental health areas of water supply,
liquid waste and excreta disposal, solid waste disposal, industrial wastes, beach pollution and
the use ~f nesticides.
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The Strategy

Water Supply, Liquid Waste and Excreta Disposal, Solid Waste Disposal, Industrial
Wastes, Pesticides, Beach Pollution.

With regard to the environmental health hazards encountered in the areas mentioned

above, the Strategy propcsals set goals which may be summarised as follows:-

(a)

(b)

(c)

(d)

(e)

by

(8)

Measures should be taken to ensure that each house, especially in rural ereas, has a
continuous supply of safe water that is easily available, and has approved facilities
for sanitary disposal of liquid waste and excreta, and solid wastes.

Effective, viable Water and Se., >rage Authorities should be formed. These should
have competent technical and administrative staff headed by un
Engineer/Manager, and have sufficient legal powers to carry out defined duties
within the umbrella of clear policies set by Governments,

A similar agency should be set up for solid waste management, but whether it
should operate as a body separate from the Ministry of Health, will depend upon
the size of the country and the magnitude of the problems posed.

~ Standards and criteria should be fixed for the design of water and wastewater

systems, quality of water produced, and effluents and discharges from industrial
plants.

Separate agencies should be created to rionitor and regulate environmental health
pollution from any source, and to see that there is compliance with any standards
that may be set in order to ensure preservation of a healthy environment.

Manpower development and training programmes for all environmental health
workers should be prepared and implemented without delay. Where it is necessary
in the interim to utilise imported expertise, adequate provision should be made
for the utilisation of local counterparts and meaningful technology transfer.

Arrangements shouid be made to revise existing, and promulgate new legislation
in all areas, but especially in those of industrial wastes and the use of pesticides,
the full impact of which is not yet being experienced. The duties and functions of

the utilities were proposed and a list of the type of expert personnel that will be

required from time to time was included.

Proposals were also made for participation by utilities and/or Ministries of Health
in Regional programmes. It was felt that they should have sufficient authority to
carry out research and do pilot studies when the need arises.

Communitv Particinatinn and Education

Proposals were made for:

)

The active promotion by Government agencies of environmental health
programmes designed to inform the public and gain their acceptance in the field
of social affairs, co-operatives, education, health and health education, and

community development.
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(i1) The setting up of local committees to co-ordinate all a-tivities in environmental
health and gain public acceptance of, and participation in the implementation of

programmes,

(i) The inclusion of environmental health toupics in the curricula of the entire
educational system.

Regional Programmes

These were initially limited to consideration of the following:-

i) (a) Manpower Development and Training of environmental health personnel;

(b) stablishment of a Commonwealth Caribbean Environmental Health
stitute;

(c) etting up of Public Health Engineering Units to serve a group of countries
ntil each country is able to support its own administrative structure.

A proposal that the CARICOM Secretariat and PAHO/WHO consult with the CDB
-in an attempt to discover the reasons for the delay in obtaining financial support
for environmental health to disseminate the information obtained.

- The setting up of a committee to make an inventory of resources, personnel and
facilities in the Region that can be utilised in environmental health improvement
programmes.

Caribbean Environmental Health Institute

The need was recognised for the establishment of an Environmental Health Instituie for
the LDCs, if not for all the CARICOM Member States, to control and co-ordinate activities
in the assessment of existing environmental conditions; manpower development and
training; programme formulation; legislation; provision of expert and technical assistarce:
transfer of technology; research; preparation of guidelines for Regional action, and any
other relevant functions.

In view of the complexity of the proposal and to aveid any possibility of duplication of
efforts, the CARICOM Secretariat was requested to carry out a feasibility study with

specified terms of reference emphasising the. particular needs of the LDCs and the
availability of facilities in St. Lucia.

Implementation

In order to achieve successful implementation of the Strategy proposals, three (3) basic
conditions are to be fulfilled —

(a) firm policy commitment by Member States on an environmental health
improvement plan; ‘

11



(b)
(c)

provision of funding;

community participation and acceptance.

Plan of Action for CARICOM Member Countries

Accordingly, the action that Member States were asked to expedite to enable completion

of remedial action and attainment of aims and objectives by 1990, are summarised in the .
following manner:-

(i)

(ii)

- (idi)
(iv)

(v)

(vi)

(vii)

Adopt a firm policy statement to pursue improvement in environmental health
especially in the areas of water supply, liquid waste and excreta disposal, solid
waste disporal, industrial wastes, and the use of pesticides.

Support a regional manpower development and training programme for all
environmental health workers.

Participate in plans to establish a Caribbears Environmental Health Institute.

Establish a Co-ordinated Working Group in Environmental Health to implement
the Environmental Health Strategy.

Adopt and finance plans designed to remove the major environmental health
hazards.

Ensure the inclusion of environmental health topics in the curricula of all
educational institutions and initiate community education programmes.

Include environmental health considerations in planning nationai devélopment
programmes.

12
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INTRODUCTION

ENVIRONMENTAL HEALTH STRATEGY

The Conference of Ministers Responsible for Health has recognised that the greatest
causes of sicknest and death in the Caritbean Community are poor environmental
conditions and the communicable diseases that result from these co:iditions. But in the
present-day Caribbean those who seek to prepare a strategy for dealing with this situation
need to take account, not only of sickness and death, but also of the fitness and
productivity of the work force as factors indispensable to the process of human
development. In this broad sense, environmental health 1s at once a prerequisite and a
product of development.

Environmental Health is a prerequisite to development in the sense that the health of an
adult determines the extent to which he can use the knowledge and skills that he has
acquired; the health of a child determines his performance at school. Malnutrition is early
childhood, which is so often in the Caribbean associated with diarrheal disease, permanently
slows later mental and physical development. A safe environment is an essential part of the
infrastructure of the tourist industry. The effects on tourism of the outbreaks of yellow
fever in 19564 and more recently of dengue (both diseases transmitted by the same
mosquito, itself a product of the unwholesome environment) illustrate this principle. A
country which is ill-prepared for natural disaster risks grave damage to its ecoromy, and it is
the poor who are worst hit. Adequate environmental health services contribute to the social
education of the community, to its sense of responsibility for its own development, to its
attitude towards work and to its readiness to embrace new ideas and habits. Such services
are one of the means of ensuring that the benefits of development reach all segments of
society, in other words, of ensuring popular participation in economic growth.

At the same time, environmental health is a product of develcpment in the sense that
higher incomes, a rise in the standard of living, and in particular better nutrition, make for
improvement in health. Agricultural policy influences food production and therefore has an
important bearing on health. Better education improves the ability of people to determine
for themselves what the priorities among their community health problems really are and, to
adopt the changes in attitudes and in habits that are needed to sclve these problems; in
other words, general education improves community participation in the health services.
Social and economic development increases the availability of managerial skills, which
provide dynamis.n and creativeness in the health services and make possible the more
efficient use of scarce resources. In short, broad development policies and decisions have an
important effect on environmental health, and the success of projects in the environmental
field is a8 much a result of these policies and decisions as it is of those made within the
health sector itself.

The impact of development on environmental health is not all favorable. Certain ill-effects
are already apparent in the Caribbean countries. Industrialisation and urbanisation bring
overcrowding. The physical planning of living conditions is beginning to need greater
attention. There is an increased risk of pollution of water, soil and air. Modern air transport
facilitates the spread of cholera and other communicable diseases. Higher priority now has
to be given the environmental health services, especially to water supplies, liquid and solid
waste disposal and occupational health. Food is in greater danger of contamination. The
hazards inherent in the use of pesticides in agriculture and public health are already
apparent in Caribbean countries. There is concern, in relation to cancer, about the use of
growth-promoting substances — such as antibiotics, hormones and vitamins — to increase
meat production. There are other physical and social stresses associated with
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industrialisation and urbanisation, for example, noise and traffic 'and other accidents. There

is going to be increasing need for special services that prevent injury to human beings from
the dangerous products and by-products of modern technology.

Thus environmental health is an essential component of human dev. lopment. It cannot be
considered in isolation from the development process.

One pervasive theme rung through the policy statements of the Health Ministers
Conference: 1ninicters wish to haye a basic, adequate service available to everyone, especially
the poor and those living in rural areas, in preference to a mare expensive, sophisticated
service, accessible only to those who can pay or who live in the towns.

When they speak of basic services, Ministers have in mi.nd certain services besides the

treatment of. the sick: the health education of the community; a food and nutrition policy;
special care for mothers and children; a simple system of information about health status

among the basic services.

‘Indeed, recognising the profound significance of environmental health for human
well-being and human development, the Ministerial Conference places this programme area
among its four top priorities. :

For our practical purposes in the health sector, what is the scope of the environment and
what are the diseases for which it is responsible? .

The environment has three components: firstly, the general environment, which is largely
a government responsibility and mainly comprises the safety of our drinking water, food,
and air, (It is convenient, in compliance with Ministerial decisions, to include in this
category: housing, pesticide control, the prevention of traffic and other accidents, and

disaster preparedness and relief,)

Secondly, the personal environment, which is created by the individual himself, includes
his habits with respect to eating, drinking and tobacco smoking, and is probably the most
gignificant in relation to cancer,

Thirdly, the occupational environment, where the issues are the control of work-related
disease and safety at the work place, including the agricultural sector, in which the hazards
are by no means less serious than those in the factory. ‘

In the Caribbean environment, the most important health hazards arise from pollution of
drinking water by the excretions of patients or healthy carriers. Water-borne organisms are
one of the chief causes of sickness and death. They are the cause of the diarrheal diseases
that account for the great majority of deaths in children under five years of age and for
one-fifth to one-third of deaths at all ages. They are the cause of dysentery, typhoid and
cholera. The Caribbean countries now run the risk of outbreaks of cholera. The seventh
world pandemic, which started in Indonesia 16 years ago, reached the west coast of Africa

our countries now have to be ready at a moment’s notice to deal with outbreaks of cholera,
We would do well to remember that the factors that now spread gastro-enteritis and typhoid
in some countries are the same factors that will spread cholera if the present situation is

It would not be useful to list all the other environment-related health problems. Suffice it
to mention a few of the most significant in the Caribbean context.

Mosquito-burne diseases, e.g. malaria and filariasis, still constitute a major problem. The
breeding of Aedes aegypti in all the Member Countries is an extremely serious matter,
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because the yellow fever virus is to be found in the jungle in nearly all the countries of
South America as well as in Trinidad and Tobago and Guyana.

Great quantities of our stored food are consumed by insects and rodents. Leptospirosis or
haemorrhagic jaundice is rat-borne and is by no means uncommon as a cause of death in the
CGaribbean Community.

Cancer is now generally believed to be 60—90% environment-related. Indeed, those
engeged in research in this field are inclined to assume that all cancerous growths are
environmentally caused until proven otherwise. The scientific evidence it based on
epidemiological observation and anir al experiments. In the United Kingdom, cancer of the
lung due to cigarette smoking now accounts for 40 percent of all cancer deaths in males. We
referred earlier to the possible dangers of pesticides and growth-promoting substances as
causes of cancer.

Unfortunately, we lack precise information about the magnitude and character of
occupational or work-related health problems in the Caribbean Community, and the
Ministerial Conference has requested the Secretariat to assemble this information and
Pprepare a regional programme of work. Meanwhile, we would be wise to take account of the
conclusions of other countries: for example, that agricultural work is not necessarily safer
than work in the factory and carries specific risks such as accidents, chemical poisoning, and
respiratory conditions due to such dusts as cotton, wood and tobacco; that occupational
stress is five times more important than any other factor as a cause of coronary heart
disease; that similar factors cause stomach ulcer; that heat stress contributes to high blood
pressure, and that arthritis is commonly work-related and a cause of serious economic loss
from absenteeism,

In concluding this introduction, we would refer to a statement made in 1969 by the
UNICEF/WHO Joint Committee on Health Policy. Writing about community water supplies
and besic sanitation, the Committee reported that no other siugle measure can do so much
for the improvement of health and the standard of living. We ourselves in the Caribbean
should now face the fact that, at our present stage of development, we can do as much for
our people by improving community water supplies and other environmental health services
as by further improvements in the medical care of the individual patient.

To sum up: a Caribbean strategy to solve the health problems of the environment is of

-reaching significance for human well-being and human development in the area, because
these problems affect the safety and productivity of a large proportion of the population
and the survival of many of the children, because these problems are preventable at
reasonable cost, and because the Strategy includes measures that have practical meaning in
the everyday life of the poorest of the people and the underserved in the rural areas.
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PARTI
1. BACKGROUND INFORMATION

1.1 Terms of Reference

1.1.1. At its Secord Mzeting held in Plymouth, Montserrat during the period 12—16 July
1976, the Conference of Ministers Responsible for Health passed a Resolution, No. 11 of
1976, which reads as follows:

“The Conference,

Convinced that the greatest hazards to human health in the Caribbean are to be found
in the environment, and in particular to factors related to the quantity and quality of
drinking water and the disposal of wastes;

Wishing to take action for d 'aling with the situation within the next 10~15 years;

Recogrising the need to identify the problems and priorities carefully, and to select
objectives and activities that are practicable;

Having studied Document CMH 76/2/6, in which certain activities are outlined;
Knowing that funds are already available for a substantial part of these activities;
APPROVES the programme of work set out in Document CMH 76/2/6, and

REQUESTS the Secretary-General to seek assistance from the Pan American Sanitary
Bureau, the Commonwealth Fund for Technical Co-operation, United Nations
Environment Programme, Project HOPE and other interested agencies in preparing the
strategy, and report on progress at the Third Meeting of the Conference”.

11.2 In order to implement this Resolution, discussions were held with the various
agencies specified. In the end, positive responses were obtained from the Commonwealth
Fund for Technical Co-operation (CFTC) and the Pan American Health Organisation
(PAHO), who agreed to provide funds and technical expertise respectively and with the
CARICOM Sccretariat co-sponsor the strategy.

1.1.3 The Conference of Ministers Responsible for Health, in their Declaration on Health
in July 1977, agreed that “priority should be given to the so-called Lesser Developed
Countries” (LDCs). This is in conformity with Resolutions 22/185 und 32/186 of the
United Nations General Assembly which specifically stress the urgency of rendering
technical assistance to the non-independent developing countries of the Caribbean area,
namely: Antigua, Dominica, St. Kitts-Nevis-Anguilla, St. Lucia and St. Vincent.

1.2 Inter-Agency Meetings

1.21 This cleared the way for recruitment of a Project Manager and the assumption of the
policy direction of the work by an Inter-Agency Technical Group. This consisted of
representatives of the following agencies: _

Joint UNEP/ECLA Caribbean Environment Project (CEP)

Caribbean Development Bank (CDB)

Pan American Health Organisation/World Health Organisation (PAHO/WHO)
United States Agency for International Development (USAID)

Caribbean Community Secretariat (CARICOM)
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1.22 At the meetings held in Antigua, Barbados and Trinidad and Tobago, representatives
of the Ministries of Health were invited to participate. Seven (7) inter-agency meetings were
held, three (3) in Barbados, one (1) each in Antigua and Trinidad and Tobago, and two (2)
in Grenada.

1.3 Work Plan

1.3.1 The basic work plan for preparation of the strategy arose out of decisions taken at
the Inter-Agency Meetings. It can be divided up in the following manner: ,

(a) Data Collecting by the ProjeclL Manager;
{b) Assessment of Data Collected;

(c) Preparation of Reports by PAHO Consultants employed in specified Environment
Health areas;

(d) Preparation of a Background Document for use at the Conference/Workshop from
Consultants’ Report and other Data that had been gathered;

(e) Formulation of the Strategy at a Conference/Workshop of Workers in
' Environmental Health in the Caribbean.

1.4 Main Environmental Health Hazards

14.1 The environmental health problems in the areas listed below were regarded as
posing the greatest threat to the quality of life in the Commonwealth Caribbean. As a resuli;
they were selected for attention at this time, By restricting the focus of attention also, it
was planned to produce a useful document with realistic objectives within the time allowed

for completion,

The areas are as follows:

Water Supply

Liquid Waste and Excreta Disposal
Solid Waste Disposal

Industrial Wastes and Pesticides
Beach Pollution '

16 General Assessment

1.6.1 The overall environmental health picture is not always clearly seen mairily because of
an acute lack of reliable basic information. This makes it difficult either to arrive at firm
conclusions about various conditions, or to predict with confidence certain trends,

1.5.2 From the data that is available, it is fair to state that, except in the case of water
:upp:y,dthere has never been :n zttempt to apply modern knowledge in the areas sclected
or study.

1.6.3 It is probably unnecessary i~ recite the well-known conditions: outbreaks of typhoid

occur frequently in Regional Territo.ies, so do gastro-enteritis, dysentery, leptospirosis, and
of course, the risk of the spread of cholera remains ever present; solid waste disposal and
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vector control problems are rot being solved; the beaches are being polluted with liquid
wastes and oil. Many of the above problems have been endured from the earliest times, and

they are now being augmented by those attendant upon increasing industrialisation and the
use of cnemicals in the environment.

1.6.4 All this is made worse by the absence of public health education programmes to

stimulate community participation which is so necessary if effective solutions are to be
found.

1.5.5 In fine, though, the reasons that have delayed the elimination of environmental
hazards to health can be attributed to a combination of the following factors:

(a) the lack of public awareness of the cumulative effect of poor environmental
health condition; on the general health status of the community, resulting in
acceptance of reduction in environmental health standards;

(b) the high cost of purchasing basic equipment, plant and materials required for
remedial programmes;

(c) ~ the chronic shortage of local engineering and scientific expertise;
(d) the economic recession which the countries faced, and which compelled the
adoption of tight fiaancial policies, had the effect of restricting expenditure in
health to curative rather than preventive programmes,

1.6.6 ‘The Profiles at Appendix II provide some basic information on the individual
countries.

1.6 Socio-Economic Factors

1.6.1 Many tengible and intangible benefits accrue to communities that succeed in
ameliorating their environmental health conditions. For example, the provision of a safe
water supply and proper disposal systems for both solid and liquid wastes, not only reduces
the incidence of communicable diseases, but also achieves other economic and social
improvements. Some of the benefits are listed below at random.

(i) Avoidance of preventable human suffering caused by disease.
(ii)  Reduction in infant mortality rates.

- (iif) - Elimination of the risk of spread of infection or an epidemic, e.g., typhoid,
T gastro-enteritis, cholera.

' (iv)  Lessening in effort and e. lergy usually expended often by mothers and children in
fetching water and disposing of excreta and solid waste.

(v) Improved sanitation and cleanliness resuliing from the increased availebility of
safe potable water in the house.
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()

(vii)

(viid)

(ix)

(x)

The fall in the incidence of disease spread by water and food, results in a
corresponding fall in the numbers of days lost by adult workers through illness
from their respective jobs; this should lead to a general increase in productivity.

During the construction phase, work is provided and materials are purchased both
locally and abroad; the end result is a lowering of the characteristically high
unemployment rates and benefits are received from the muliiplier effect of the

increase in circulation of money.

The expanded environmental health service also provides permanent employment
opportunities for maintenance and operational persennel.

Expanding and effective environmental health activities in public places are likely
to have an educational effect on people, thereby encouraging a better approach

_ by them in their home and working environments.

Improvement in ability to attract tourists.

20"



2, WATER SUPPLY

21 History

211 It is worthwhile to look into the history of development of the water supply
industry in the Commonwealth Caribbean Countries.

2.1.2 Traditionally water supply has always been regarded as a social service provided by
the State. The consulting engineers were in most cases Imported. They came for relatively
brief periods, installed systems and departed, not always leaving all engineering drawings for
those who came afterwards. Normally, a man who had worked on the construction
programme and gained some experience was left to maintain the system. The term
“water-works keeper” found in certain countries, perhaps aptly describes his function.

2.1.3 The Public Works Department usually performed any extension work required, and
in some cases the local District Board was given the responsibility for control of the system,
The fixing and collecting of rates formed part of the function of the Board, but this was
subject to the approval of the central government.

2.1.4 Eventually, a water authority was set up which had authority to employ a water
engineer and other staff. Legislation was also promulgated and this made provisions for
preventing waste and pollution of water supplies.

21.6 Finally, from 1960 onwards, PAHO/WHO initiated action towards the creation of a
water utility, with legislative authority to function with some independence. At this time
too was introduced for the first time the concept of managing water supply systems in a
business-like manner, with rates reflecting all cests of production and being paid by the

consumers,

2.1.6 With regard to water distribution, if the figures given for quantity supplied are taken
at face value, availability should rank high when compared to countries in Latin America.
However, the area suffers from chronic shortages of water, especially during the dry Season,
poor quality, and operation and maintenance problems,

2.1.7 For example, reports on the situation from both an MDC and an LDC have assessed
leakage as high as <0 per cent. Thus, even though the quantity per capita supplied appears

high, the amount of water actually used is certainly less, although difficult to assess at this
stage. The following points briefly summarise the true position:

(a) the urban population has good access to water through house connections;

(b)  the rural population has Poor access to water and is available mainly through
standpipes;

(c) both rural and urban areas experience regular daily shortages in supply;

(d) the rural systems are normally very rudimentary, and produce poor quality water
which does not always meet acceptable minimum standards;

(e) the use of chlorination as a final form of treatment is increasing, but it has not yet
been generalised.

2.1.8 Table I shows the reported population served by water supplies in Commonwealth
Caribbean Countries.
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TABLE I
WATER SUPPLY DISTRIBUTION

%
POPULATION PUBLIC
HOUSE STAND—
COUNTRY CONNECTION PIPE TOTAL
Antigua 40 ‘56 96
Rural 8% g0 B/
Barbados . 78 L g 100
Belize .80 S eyt i 25 SR AN 65
Br. Virgin Ils,
Cayman Ils. ol e e e ey hee i
Dominica .. SEUE R E H 80
Grenada 88 PRI R AP 88
Guyana 70 90
Jamaica - 53 92
Montserrat <70 7 100
St. KlttS/N/A 40 (TAEEARER ] I "it'?‘*"z % “ B B 90
St. Lucia .34 Cghito e gote e L 76
St. Vincent 25 65 90
Turks & Caicos Ils. T F3TMVIRITYPH SIL RGN B .
: S et et e Bige '
357 ok

21.9 Perhaps a more useful indicator of the gravity of the water supply problem, is the
continuing high incidence of the water-borne diseases, that have already been eliminated in
developed countries. Although a general low level of sanitation contributes to the rather
frequent outbreaks of typhoid, for example, there is adequate evidence to support the
conclusion that water is the principal vehicle of transmission
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2.1.10 Table Il gives details of cases of Typhoid and gastro-enteritis (under 5 years) that
have been reported to CAREC in 1976 and 1977.

TABLE I
CASES OF TYPHOIN AND GASTRO-ENTERITIS

el fy B R No. of Cases
COUNTRY
e GASTRO-
1976 1977
Antigua 4176 271
Bahamas 1837 1130
Barbados ! 105 178
Belize 634 616
Bermuda . 92
Br. Virgin g .. .80 11
Cayman Islands RES TR 16
Dom:nica
Grenada
Guyana
Jamaica
Montserrat :
- 8t. Kitts-Nevis-Anguilla
St. Lucia
St. Vincent ——_— S '
Trinidad & Tobago ooggliti i g9t i g 612 . 8652
Turks & Caicos Islands - e Te00[f T opy
Y o

= No Cases ‘
‘= Insufficient information
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22  Policy

221 It 1s true to say that all Governments have endeavoured to provide water in adcguate
quantities and of good quality to their peoples. The programming, design, choice of
equiproent, cetting of standards have more often than not been left to the engineers whether
local or expatriate. However, the policy has been such that the supply of water remains a
social service, where business principles are not practised.

2.2.2 Unfortunately, in coramon with other developing societies, the Commonwealth
Caribbean has been making structurai socio-economic changes, while encountering severe
financial problems, not always of their own making. Thus the question of selecting
programmes from many competing sectors for implementation always arises, and water
supply has nat always been given the priority it deserves.

2,2.3 As a result, water supply development has not kept pace with expansion ir other
sectors like housing, tourism, industrial development. The trend has been to provide supplies
to areas subject to the tourist development rather than to rural areas, which have not yet
really venefited from expansion programmes, Further, it has been reported that in some
territories rural consurners sometimes pay the same water rates for water of Iesser quality
than that supplied to their urban counterpart.

2.24 In nearly all territories, however, the bulk of the revenue from water rates is
collected from urban areas. In addition, there is a reluctance to increase water rates even to
meet maintenance and operation costs of utilities.

2.3 Maragement

2.3.1 The management of water supply systems is of recent vintage. The introduction of ;
the besic principles, which are the norm in the industrial and commercial sectors has not yet’
met with general acceptance, and some of the reasons have been identified,

2.3.2 Firstly, the history of water supply development has not trained the communities to:
accept water as a commercial product, for which all the attendant costs of production must.
be paid for in some fashion.

2.3.3 Secondly, Governments which have recently taken control of their own affairs were
perhaps not too anxious to relinquish a section of it even to a semi-autonomous institution
of their own creation.

2.3.4 Thirdly, trained professional managers were not easily available.

differences of opinion exist as to whether the need for one can be justified in a small.
undertaking where the majority of the planning and implementing problems call for
engineering judgement. At least one territory -opted for appointment of an ‘Engineer/
Manager to head its water utility. - : '

2.3.56 It is within this context that the  planning process becomes blurred and .
decision-making difficult or almost impossible, - :

2.3.6 As a result, except perhaps in the larger territories water resources development,
catchment control, good financial management, leak detection and efficient maintenance
and operation programmes are not really implemented. In addition, master development
plans, where they exist, are not up-dated.

23.7 There is no doubt that management problems exist in most of the territories and a
determined effort should be made to develop an appropriate administrative model to deal
with water resources development, finance, engineering and operation and maintenance.
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23.8 As the move towards complete integration of management of water supply and
wastewater systems gains momentum, the ueed for improvement of present managemant
becomes even more pressing.

2.3.9 Attention is drawn to the question of revision of legislation in line with present
organisational requirements, and administrative changes. Howeve, in addition to legislative
provisions, there should be a change in attitude to allow management freedom to manage
the systems within the policy guidelines set.

2.4 Engineering and Technology

24.1 Up to 1960 or so, engineering of water supply systems was provided by overseas
engineers mainly from the United Kingdom. The water supply systems provided were of
small capacities, seldom in excess of 500,000 IGPD. The treatment consisted of
sedimentation, coagulation and filtration by means of slow sand filters usually, but there
were instances where untreated water was distributed. Within the last 25 years chlorination
was also inuuduced. Then as the water demand increased, treatment plants of larger
capacity were required, so rapid gravity filters were utilised.

24.2 In view of the absence of proper records on the subject, it is difficult to state
whether the systems were merely poorly designed, or were even then subject to financial
constraints. It is certain though that severe inadequacies quickiy developed in many systems,
especially in storage, filtration and distribution sections,

2.4.3 - With regard to the technology, the problems that now exist in maintenance and

operation particularly, are the direct result of absence of training programmes in the past.

The equipment was installed, but little thought was given to the training of technicians to
- keep them operational,

2.4.4 At present, local engineers are more involved in the planning and development of
water supply systems: It is too early to assess the results of their inputs. A major difficulty
of course, is the inheritance of a huge backlog of maintenance and operaticnz! problems
which cannot be easily eliminated, especially as programmes for their solution do not
qualify for grants or loans from aid or lending agencies.

. 24.6 The design of any system raus, be left to the judgement of the designer. However, in
, view of the need to reduce foreign exchange costs and known high unemployment rates in
territories where crushed coarse and fine aggregate are available, there must be a case for
utilising reinforced concrete in the construction of all water retaining structures, dams,
- sedimentation tanks, slow sand filters and service reservoirs. :

2.4.6 The use of slow sand filters, where capacities are low e.g. less than 500,000 IGPD
and suitable land is available, should also be considered, as they do require little technical
maintenance. The local construction costs must also be assessed carefullv.

2.5 Organisation and Administration

25.1 In general, most countries have accepted with reservations the concept of, and passed
legislation creating, autonomous or semi-autonomous agencies with responsibilities for water
production and distribution. These agencies fall under the portfolios of various ministiies:
Health and Local Government, Public Works & Communications and the Prime Ministers’
Office. The Montserrat Water Authority, created in 1972 and headed by an
Engineer/Maneger, is responsible for the design of supply and distribution systems. It is a.
financially <elf-supporting utility. '

252 ‘Hofwéver, the following variations have been found:
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(a) In Grenada and Dominica, separate offices have been set up to mana> the water
development programmes, under the direction of a Water Engineer, in effect,
cutting off the engineering functions of the utility.

(b) In Jamaica, a separate agencythe Jamaica National Water Authority is responsible
for planning, construction and production, leaving distribution functions to local
authorities.

{(c) In Guyana, the Guyana Water Authority has jurisdiction in water supplies over
the country, but has not yet taken over control of production and maintanance in
areas served by the Sugar Industry Labour Welfare Fund Committee, the Guyana
Sugar Corporation and the following Town Councils:

Georgetown

New Amsterdam

Linden — (Mackenzie, Christianburg, Wismar)
Rockstone

(d) In Antigua, a Public Utilities Authority is responsible not only for water supplies,
but telephones and electricity.

(e) In Barbados and St. Kitts-Nevis-Anguilla, water supply is still a division of the
Ministry of Works.

f) In Trinidad & Tobago, a Water & Sewerage Authority has been functioning since
) 1965.

‘ (®) In St. Vincent draft legislation to create a Water and Sewerage Authority bas been
published. The Water Utility is already in existence.

2.5.3 In addition to the above, there have been differences in the background and training
of the heads of these organications. In most territories water engineers have been selected,
while in others, technical, administrative and ncn-technical officials are present. :

26 Finance

26.1 Traditionally, capital development programmes for water supplies were financed by
grents from the United Kingdom. About twenty years ago, the pattem altered slightly, and a
combination of loans and grants was provided. This arrangement is still being followed.

26.2 It was possible in 1960 to raise loans for water supplies on the local market in some
of the Eastern Caribbean countries.

2.6.3 However, the picture has changed somewhat and now in the Eastern Cariboean
countries local costs are financed by loans from the Caribbean Development Bank (CDB).
Canada, through its International Development Agency (CIDA), replaced the United
Kingdom as the main supplier of off-shore materials which are paid for by grants.

2.6.4 In addition, because of the difficulty in meeting local counterpart funds for loans
made by CDB, and in order to get the projects started, the Government of Trinidad &
Tobage, and CIDA have contributed to local costs.

2.6.5 The Inter-American Development Bank hus made loans to the larger countries:
Barbados, Jamaica, Trinidad & Tobago, for water supply improvement programmes.

2.6.6 The United States Agency for International Development, which prior to 1970
provided funds in the area of water suppiy to Guyana and Jamaica, has not done so for the
last five years. However, therc is evidence of a revival of their interest in the whole health

sector.
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2.6.7 UNICEF has given limited assistance to rural water supply improvement programmes
in some countries, for example, Dominica and Grenada. However, the contribution on a
regional basis has not been great.

2.6.3 With regard to the financing of technical assistance programmes and training, the
contribution of the Pan American Health Organisation/World Health Organisation
(PAHO/WHO) has been outstanding. From 1960 onwards, PAHO/WHG sponsored the
preparation of master water supply development plans in the Eastern Caribbean countries,
most of which are sill being followed; and encouraged the utilisation of local expert
personnel, and the formation of water authorities. This facilitated the process of obtaining
financing for water supply projects.

26.9 UNDP also financed technical assistance programmes for water supplies in the
Eastern Caribbean countries, Guyana, and in Jamaica for water resources development.

2.6.10 Recently, within the past year, the European Economic Community under the
provisions of the Lome Convention, has been making grants for water supply programmes.

26.11 It seems clear that the relatively small water authorities are not able to introduce
rates which will generate sufficient revenue to carry out major capital works programmes,
necessary as they undoubtedly are. In the light of the prevailing economic situation in many
countries, it does appear that this dependence on external assistance for their financing is
likely to continue.

26.12 The Government of Trinidad & Tobago is now implementing water development
programmes that are expected to cost US$150M. This is being financed from its own
resources.

2.6.13 Table III summarizes the financial contributions made by various agencies in the
- water supply development programmes of the area during the last five years, =
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TABLE I
INVESTMENT IN WATER SUPPLIES

(in million US dollars).

COUNTRY

IADB

USAID

IBRD

LOCAL

TOTAL

Antigua
Bahamas
Barbados
Belize
Bermuda

Br. Virgin Ils.
Cayman IIs
Dominica
Grenada
Guyana
Jamaica
Montserrat
St. Kitts/N/A
St. Lucia

015

2.20
0.

2.90

- 0.79

0.72

0.43

0.20
23.26
38.20

0.79
3.12
24.256
45.80
2.90

2.55

1.07 R W 0.90
St. Vincent o v
Trinidad & 3 . g
Tobago : 20 | 9241 | 98.51
TOTAL 0.15 - | sas 910: £0.19 ‘| 0.006 4.60 154.97 | 181.166




2.6.12 Table IV shows the contributions of CIDA to various Environmental Heslth
PProjects during the same period 1973—1978.

TABLE IV
CIDA DISBURSEMENTS — Environmental Health Projects 1973—78
(in thousand Canadian Dollars)

COUNTRY 78/74 74/75 76/76 76/77 77/78 TOTAL
Antigua - - - - - -
Barbados 10077 1129 1387.2 5568.9 762.0 | 3 828.7
Belize 148.8 161.2 94.1 502.0 19399 | 2846.0
Caribbean -

Regional 0.3 -— 135.2 272.6 322.7 730.8
L/W Islands - 1.9 69.2 86.0 23.7 1798
Agricultural R
Development

Fund - - - - - -
Dominica 4078 | 3865.9 126.6 39.1 16] 9410
Grenada 36.2 19.9 684.1 1461.1 256.8 | 2 458.1
Guyana 129.8 120.9 24.5 833.2 74.6 | 1183.0
Jamaica - 913.8 164.4 74.4 15.5 1479 ] 1 316.0
Montserrat 448.5 608.0 486.0 38.7 — 11581.2

- St. Kitts 1566.2 - 44,0 84.4 0.2 - 284.8
St. Lucia ' 84.3 59.9 295.1 507.8 3284 1] 1275.5
- 8t. Vincent 10.6 679.0 1199.8 439.7 984 24275
Trinidad &

Tobago - - 20.0 - - 20.0
UWI - - - - - -
TOTAL .} 8344.0 i|.2388.0 .4 680.6 4 753.8 3 956.0 {19 072.4

27 Manpower Development

Development and Welfare Programmes after World Waur IL Indeed, two (2) public health
engineering units were established in the Eastern Caribbean Territories, headed by public
health engineers who provided cn-the-job practical and theoretical training,
2.7.2 Subsequently, this item lost its place in the list of priorities. As a result, there are
gaps at the professional level for Managers, Engineers and Surveyors, Accountants, Chemists
and Biologists. The neglect is even more marked in the sub-professional, technical,
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snd craftsman grades hich include water supervisors, water operators,
inspectors and draughtamen, well drillers, water-quality inspectors, plumbers, pipelayers and
other skilled maintenance perronnel.

2.7.3 Recent estimates indicate that the requirement for manpower training exceeds 4000
and existing institutions in the area are not all oriented to cater for the training needs. Even
where the training facilities are available, the number of students that can be trained
annually is limited.

27.4 The existing institutions which are designed ‘o meet national and regional
requirements are as follows:

The University of the West Indies

The University of Guyana

The College of Arts, Science & Technology — Jamaica
The Community College — Barbados

The John Donaldson Technical and Vocational
Institute — Trinidad & Tobago ,

The Government Technical Institute — Guyana

S Lo

27.6 In the Eastern Caribbean, tertiary schools have been established. Their curricula vary,
but they do cater for trades and other vocational subjects. They can form the basis for
upgrading and expansion into full technical colleges to train technicians for that Region.

2.7.6 In Trinidad and Tobago also, the Water and Sewerage Authority has, with the help of
UNDP and PAHO/WHO, established a training centre for its employees. It is being expanded
to provide training for the meintenance and operational personnel, over 200 in number,
which are required for the water supply systems now under construction.

27.7 In the Eastern Caribbean Territories, the Caribbean Basin Water Management
Programme, now in its third year of operation, has made an attempt to deal with the
problem. Initially it concentrated on providing formal training up to Certificate or Diploma
level at Regional and Canadian Centres for senior level personnel. At present, the emphasis is
directed towards training the larger percentage of employees by providing first a pool of
trainers with basic technical and instructional skills. Its activities can be summarised as
follows:

(i) Training of trainers

(ii) Development of training manuals .

(iii) Provision of managerial and supervisory training

(iv) Establishment of linkages between water utilities and local training institutions.

3. LIQUID WASTE AND EXCRETA DISPOSAL
3.1 History

3.1.1 In the area, the record again shows an unhealthy state which is even more depressing
than that of water supplies.

3.1.2 About 40 years ago, wastewater systems were installed to serve what was then the
accepted urban areas. They consisted mainly of sewerage systems taking domestic
wustewaters which were emptied through outfalls into the sea.

3.1.3 The design was done and the consiruction supervised by engineers from abroad. This

is not to say that good enginecring was not practised. Indeed, the fact that the systems are
still operational today is indicative of the quality of the work.
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3.1.4 Usually the central Government tumned the system over to the Town Council which
fixed and collected rates. This authority also set charges for new coanections and
alterations. There was then significant community involvement at this level.

3.1.5 In rural areas, about the beginning of the 1950 decade, with the assistance of
agencies like the Rockefeller Foundation, Colonial Development and Welfare and UNICEF,
programmes for ensuring faecal disposal arrangements for each house were started.

3.1.6 The aim has not been achieved although the programmes are continuing, though in
many cases on a restricted basis because of curtailment in financing. However, the number
of persons not served by any system is substantial, varying from 5 to 50% in the countries
that have supplied completed reports.

3.1.7 Table V gives further details of the population served both b:- wastewater systems
and pit latrine in the countries.

TABLE V
LIQUID WASTE AND EXCRETA DISPOSAL
SRR . R bRy
o LT %Pwulatlon e [T 1Y
- COUNTRY . Wastewater Wt B
L T System/Septic .« ... Ne.;
Tank .. System
Antigua 17 L h 28
- Bahamas (Urban areas) 97 -
Bal'bﬂdOB i AR ETEEN i e { ;"ftiﬁf.j: LAJ.E;
e N A E s e
_Belize sacdul 23 o nned
Bermuda S duts
Br. Virgin Ils,
‘ Ceredd sviaw eidobion ol $.2.8
Caynfar'l Ils. b A sk Yo vt wal o B b
Dominica b0
- Grenada © i 2amsi 60 amenc s it A8
" Guyana '~'.‘:;-*:!0"~"" Bt BN H -)sza'
Jamaica R PR
Montserrat , ' 24
St Kitts/NJA i v Ban 800 0 i e 9
: Safioeangt il e ateopy s b . ;
. St. Lucia B :ﬁ.".",is,, Co ; 33
St. Vincent B PR 5
Trinidad & Tobago 63 -
Turks & Caicos IIs.

3.1.8 1t is interesting to note that.within the last decade only one country has constructed
a wastewater disposal system for its urban communities.
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3.2 Policy

3.21 Most of the countries under study have indicated their desire to have wastewater
systems installed in all densely populated areas, now housing settlements, and areas set aside
for tourist development,

3.2.2 In the published development plans of Antigua and Dominica, for example, the
sewering of the densely populated areas is mentioned. Antigua has already applied to the
Caribbean Development Bank for financial assistance for a wastewater system for its capital
city, St. John's. Grenada, with technical assistance from UNDP and PAHO/WHO, has
prepared a feasibility study for sewerage extensions in South St. George’s which includes the
Grand Anse tourist belt and the surrounding villages, and is seeking financial assistance for
its implementation,

3.2.3 Trinidad and Tobago, as was mentioned earlier, had a sewerage system with disposal
facilities instatled in Port-of-Spain, Arima, and San Fernando in 1962--65.

3.2.4 Barbados has now started work on a wastewater collection and disposal system for
the capital city, Bridgetown.

3.2.6 Belize obtained assistance for a feasibility study on water supply and sewerage since
1973, but the proposal has not yet been implemented.

8.2.6 In rural areas, the emphasis has been on ensuring that each house has a septic tank or
pit latrine installed according to an approved plan. In some cases, septic tanks are installed,
even where topography and soil conditions are not ideal for their proper operation.

3.2.7 Thus, it does seem reasonable to conclude that there is a genuine desire to see
improvements effected in this critical environmental health area. However, thus far, success
has not been achieved.

3.3 Management

3.3.1 Except in the case of the larger countries, for example, Trihidad and Tobago which
set up a Water and Sewerage Authority, the management of what systems there are, has
been in the hands of various local government bodies which are illequipped to perform this

‘ duty.

3.3.2 In countries where these bodies do not function, the responsibility has been

 transferred to the Ministry of Health and/or Local Government.

3.3.3 In any case, no attempt has really been made to manage these systems, except in a

very minimal way. The responsible authority lacks the expertise to plan extensions, design
new systems, gauge infiltration and overloading of sewers, and many other matters vital to
the efficient operation and maintenance of wastewater systems.

3.3.4 In the rural areas particularly, faecal disposal is by means of septic tanks and pit
latrines for individual houses. and the public health inspectorate supervises the installation.
The manufacture of pre-cart units used for latrine installation, is also a duty being
perfcrmed and the main problem seems to be a lack of central government funding.

3.4 Engineering & Technology
2.4.1 The pattern follows that of water supply ‘1 that, thus far, with possibly a few

unreported exceptions, the existing wastewater systems were designed, and their
construction supervised by practising engineers from developed countries.
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3.4.2 These served the capital mainly and discharged vy outfalls, raw sewage into nearby
harbours or beaches. Dilution was thus the means of disposal, but as the quantity discharged
increased, this became inadequate and pollution problems increased.

3.4.3 There is evidence too, that in some cases, the outfall was shortened because of
damage by heavy seas to its submerged portions. When this is left unrepaired either for
financial reasons or lack of expertise, discharge of raw sewage closer to land occurs and
pollution of the beach is worsened.

3.4.4 The sewers themselves undetgo deterioration; vents, manholes and other equipment
are damaged, and repairs are not always done. The rates of infiltration into the sewers are
high and after heavy rains, sewage backs up and overflows through manholes.

8.4.6 In recent times, and mainly to serve the large hotels catering for the tourist industry,
package type sewage treatment plants have been utilised. These are usually installed by the
contractors who build the hotel and should, in fact, be maintained by the hotel
management.

8.46 When nuisances are created either from production of offensive odours, or the
discharge of an effluent with a high oxygen demand into a drain leading sometimes to the
nearby beach, the local Ministry of Health becomes involved in fin:ting a solution.

8.4.7 1t is estimated that over 200 of these plants with varying capacities are in existence
in the Caribbean area.

3.4.8 The septic tank has served a useful means of faecal disposal. Most health ministries
provide copies of approved standard plans with capacities varying with the number of users.
Advice is also given on the location and size of soakaways or tile fields.

34.9 Thus, the engineering problems to be faced are as follows:

() The setting up of management and engineering organisations to examine the

_ present wastewater systems and provide solutions for their repair and future
efficient maintenance and operation either separately or together with water
supply systems. :

(i:i)‘ Training of engineers to desitn wastewater systems and to formulate and develop
parameters for the sizing of disposal systems or treatment plants and the
establishment of standards for construction. '

(iif)  The establishment of criteria for deciding what levels of concentration of
. population or other consideration, cost, for example, would be used to determine
whether either '

(a) pit latrines;

(b) septic tanks, or other

(c) water borne systems

is applicable or appropriate for a given community, and

(d) what wastewater disposal system should be utilised when (c) hes been
selected.

(iv) ‘Training of technicians, and other skilled personnel in the maintenance and
operation of plant and equipment ct_xoaen in any system. o



3.8 Crganisation and Administration

3.6.1 It is not yet clear what type of organisation is gaining acceptance for the
management of wastewater systems.

3.6.2 In the smaller countries, it does appear that the operation of both water supply and
wastewater systems are insufficient in scope to justify creation of separate entities. Further,
their functions are complementary and to a large extent their problems are aumilar though
not necessarily of the same magnitude.

3.6.3 On the other hand, it must be stated that the water authorities already created have
not yet been able to operate in a manner that wculd result in an early sclution of their
problems. Both in the larger and smaller countries, evidence of continuing increase in
deficits of expenditure over revenue have been seen. The central government still mainta 1s
rather tight control over the management functions, appointments, rate s.ructuring ead
others.

3.6.4 On balance though, the low availability both of engineering, administrative and
accounting personnel, and the difficulty usually experienced in assembling competent staff
to prepare projects and thus justily funding for capital development programmes, would
compel a recognition of the benefits to be derived from the efficient. utilisation of what
expertise is available. This should lead to a merger of the two branches. There is, however, a
need to set guidelines which should leave much scope for local adaptation to suit national
objectives,

3.6 Finance

3.6.1 The construction of wastewater collection and disposal systems has proceeded at so
slow a pace that it is probably wise not to attribute the reason to &ay single cause. It is true
that originally funds for the financing of what systems were built came from external
sources — at least in *he case of the Less Developed Countries — who then set the priorities.

3.6.2 On the whole, these programmes require high capital investment, but the rates of
return are low. So they are unattractive financial proposals meriting interest only from
donor countries.

3.6.3 In at least one case where costing was done in some detail, it was found that the cost
of installing septic tanks for individual dwellings was as high as that of a central wastewater
collection system. However, the latter was not built because of the difficulty involved in
obtaining the capital outlay. :

3.6.4 It seems then that a solution to the problem of finance in nearly all countries lies in
either raising loans on the local market or obtaining grants or soft loans on concessionary
terms. The local contributions would of course depend upon existing socio-economic

conditions.

3.6.5 The ony expenditure reported for wastewater collection and disposal systems within
the last five (5) years are as follows: '

~ COUNTRY  AMOUNT COMMITTED
~ Barbsdos $32,000,000
Jamaica $8,400,060 .
8t. Lucia $ 388,000
8t. Vincent $2,000,000



3.6.6 In addition, the following countries have proposals for extensions and installstions of
wastewater collection and disposal systems which have not yet been able to attract financial
support:

Antigua
Grenada
Guyana

St. Lucia
St. Vincent

3.6.7 Indeed, the last named Government started a sewersge construction pr
Kingstown but this was not brought to completion because of unavailability of funds.

3.7 Manpower Development
3.7.1 Much about what has been said under water supplies applies to this section.

3.7.2 If is felt that if a decision is taken to combine the activities of these two divisions,
i.e., water and liquid wastes, into one organisational unit, then training programmes could
be designed to meet the total anticipated needs.

3.7.3 At this point, attention is drawn to the employment of public health engineers. At
present, establishment posts for this discipline exist only in Barbados, Jamaica and Trinidad
and Tobago. Even though at the instance of PAHO/WHO, Ministries of Health have
sponsored post-graduate training for just under two decades, it has not been possible to
establish these posts firmly because of the following drawbacks:-

(a) lack of executive functions to perform, and under-utilisation of the expertise;
(b) restricted opporwunity for advance ment;
(c) inadequate remuneration;

(d) the traditional dependence for control and direction of environmenta Nealth on a
Medical Officer of Health who is not always able to devote his full attention to
the service,

3.7.4 Even in situations where the eztablished posts are filled, there is an slmost complete
lack of intermediate staff, technical and vocational, such that the performance of the holdcr
is seriously impaired.

3.7.5 It is therefore suggested that what is now required to give direction and impetus to

waslewater and faecal disposal systems is the training and employment of workers at three
lovels:

(a) the professional;
(b)  sub-professional or technical,
(c) vocational,



4. SOLID WASTE DISPOSAL
4.1 History
4.1.1 A search of available information reveals that solid waste (refuse) disposal was up to

two decades ago the responsibility of the local government bodies. In some cases, it still
remains that way,

4.1.2 The collection was done by oper: fiat-bed trucks in the main towns and by carts in
others, from covered oil drums used as refuse bins, Later, fixed concrete bins were
substituted in an attempt to reduce maintenance costs,

4.1.3 Subsequently, first the [nited Kingdom, and then the Canadian Government
provided covered vehicles for solid waste collection.

1.4 With regard to final disposal, incineration was the usual method of choice. The
incinerators were sited near the sea, cr other area that was accessible and allowed the easy
disposal of incombustibles, However, the increasing cost of machinery and the necessity to
fill in swamp lands to reduce mosquito breeding led to the change to landfill practices.

4.1.6 The subsequent increase in the cost of fuel and the prevailing high price set the seal
upen the change,

4.1.6 The public Health Inspector was always involved in the exercise. He provided for
many years the only expert advice this health area really received on a continuous basis,

4.1.7 The cost of collection and disposal of solid wastes was always met from general rates
levied by the local body. However, the entire budgets were subsidised by the central
Government when necessary.

4.2 Policy

421 Solid waste disposal has not ranked high among the priorities of various
governments. In fact, in rural areas burning and burial of refuse by individual householders
is still common practice. They are also very effective methods.

4...2 However, as the communities grew, the volumes increased significantly and as the
character of solid waste changed from easily burnt paper and cardbosard to metal tins and
plastics, disposal presented problems that now command attention.

4.2.3 As a resuit, solid waste management is only now being looked at very critically, It is
mentioned in all published development plans of some of the countries., In Barbados, it is
being given some priority attention, and Trinidad and Tobago is considering the award of a
cansultancy contract for a Solid Waste and Management Plan study.

4.24 It does appear that what is now required is the provision of sufficient information in
this study to influence the formulation of a policy by governments which now require it,
and to inform the public.

4.3 Msanagement

431 A present, management is being done by the various Ministries of Health in most
cases, anfi_ 15 merely one of the many functions beirg performed. In practice, the
reaponsibility falls upon the senior public heaith inspector.

4.3.2 As the attendant problems multiply, the need for more specialised engineering
management expertise has been demonstrated. Thus far, the collection of solid waste hag
been done with some thoroughness, but it is in the area of final disposal that the deficiency
shows up forcibly.

- 36



4.3.3 The restraints that militate aguinst the delf of an sdequate sezvice can be
summarised as follows: hid

(a) poor liaison with other govermunents! agencies, especially those responsible for
new housing, tourist, and industrial developments;

(b) inability to purchase, maintain and make proviiion for replacement of vehicles;
(€)  insufficent or in some cases lack of financial provisions in the budget;
(d) difficulty in selecting suitable disposal sites;

(o) abeence of public health education programmes to provide information on the
real part played by the existing poor conditions in the spread of diseuu;

(1) abeence of a rate structure which could provide needed revenue to defray all costs
of operation; -

@®) public unawareness of the serious implications of the absence of solid waste
management.

4.4 Engineering & Technology

441 From what has already been stated, the engineering inputs into solid waste
management have been very minimal. Only in Barbados, Jamaica, and Trinidad and Tobago
have the Ministries been able to maintain public health engineers on staff to provide
necessary guidance, plan and implement programmes.

4.4.2 As a result, while questions of assignment of routes for trucks and coverage gain

attention, problems of suitable methods of disposal, disposal site selection, maintenance of
vehicles and other equipment, purchase of suitable machinery are not being solved.

4.5 Organisation & Administration

4.6.1 In general the Ministry of Health and/or local Government has administrative
responsibility for solid waste, even where a separate agency is created for its operation.

4.6.2 In the cases where the Ministry of Health operates the service directly, the work is
usually assigned to the public health inspectorate.

4.5.3 The inability to perform the function properly can be attributed to major causes
such as:-

(a) lack of technically trained manpower
. (b_) ~ shortage of heavy equipment e.g. compactors, refuse carriers
(c) " dﬁsence of public awareness and support
(@) inadequate financial provision
(e) absence of firm poligy decisions resulting in ineffective management
4.5;4 It is recognised that the public health inspectorate does have training, experience and
public image that can be utilised in rural areas to soive solid waste proly2ms. As the

problems develop, it seems advisable to assign staff directly, after further training, to forma
pool of technical personnel, under a technically qualified divisional head.
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4.8.8 This unit will also have responsibility for all solid waste management and control
induding selectio;, maintenance and operation of vehicles and equipment required.

4.6.6 If adequate funds aic not available from the country’s budget, then there should be
legialative provision for imposition of e rate etructure.

4.6 Firance

4.6.1 Solid waste activities are generally not provided with sufficient funds to ensure their
proper completion. Further, it does not appear that there will be any significant increase in
the existing provisions, until general economic conditions improve.

4.6.2 Long range financial planning is not done and it is not possible as long as solid waste
management continues to receive such a low priority rating. The usuai practice is to consider
the subject only when a problem develops.

4.6.8 The shortage of funds has caused many governments to seek extemal assistance for
trensport vehicles, and heavy equipment. This type of assistance is being phased out and
some of the units are nearing the end of their useful lives without a plan for replacement.

4.6.4 The central Government is the source of funding even where a special agency or
separate authority hes been set up for administrative purposes. Therefore, even though a
.separate entity might be Lold accountable for administrative and operational matters, the
agency must still rely on central revenue sources, on apparently the same competitive basis
as other Ministries or agencie.

4.6.6 Incidentally, it is ev. 1 difficult to arrive atlthe true cost of solid waste collection and
disposel as there is not-alw..ys a separate identifiable provision for the service in the budget.

4,6.6 No fecs ure generally charged for collection or disposal services, although it does
appear that justification exists for the collection of fees for removal and disposal of trade
wastes or apecial wastes such as bulky or potentially hazardous material.

4.6.7 However, before this step could be implemented, it would be necessary to make a
careful analysis of the cost of an acceptable operatisit and to establish a fee schedule based
on a unit cost of operation. Fees could also be set in the following manner:

(a) on a flat-rate basis, where a uniform charge is made to all users
. (b) . variable, depending upon type of waste, freque_icy of collection, etc.

4.6.8 1If fees are collected, they should be deposited in a special account, not aeposited
into the general fund, and utilised solely for defraying solid waste management and
operational costs.

4.6.9 Although not all territories have developed their administmtive resources to the
point where it would be possible to institute fees, it.is.a means of defraying costs that
should be considered at the proper time.

4.7 Manpower Development

4.7.1 It is accepted thst solid waste management should now be considered as one meriting
rather higher priority tr.an it has thus far attracted.

4.7.2 The policy ,which now exists is rather uncertain' and lacks direction. . In this
connection also, involvement of the community is essential for the success of any
programme for solving disposal of solid waste in a safe way.



4.7.3 1t is, therefore, necessary to arrange for the training of all levels of workers to be
employed in any organisatianal structure envisaged. This can take the form of
attachments, short courses abroad, and supervised on-the-job training at the operations level,
Provision should also be made for the inclusion in the training programme of public health
education personnel.

4.7.4 In the larger territories, separate agencies will continue to operate but with the
addxti_on of engineering and accounting expertise on a continuous basis.

4.7.6 With regard to the training of other technical personnel, this must be done in
conjunction with the proposals made for development of skills of comparable workers in
water supply, liquid wastes and faecal disposal.

5. INDUSTRIAL WASTES, PESTICIDES
6.1 History

6.1.1 Prior to 1960 or thereabouts, the industrial pollution of the environment that
occurred in many Caribbean countries came from the sugar industry, and distillery wastes, It
took place in all the countries which produced sugar and rum and continues up to the

6.1.2 The waste is discharged untreated to the nearest stream, or directly into the sea
depending upon which is closer.

5.1.3 There have been numerous complaints about the obnoxious odours produced when
deoxygenation of the stream or estuary occurs and the organic substances undergo
anaerobic decomposition, No evidence of any attempt to apply treatment has been found.
In addition, oil production and refining in Trinided and bauxite production, which began in
Guyana in 1920, have been significant sources of pollution in these countxries.

6.1.4 After 1960 onwards, growth in industrialisation was observed mainly in Jamaica,
Guyana and Trinidad and Tobago and recently in Barbados, Antigus and St. Lucia. The
industries then established which had polluting effects on the environment, included oil
refining in Jamaica, Antigua and Barbados, and further expansion in Trinidad and Tobago,
bauxite and alumina in dJamaica, cement, food and drink processing, manufacture and
cosmetics, pharmaceuticals, fertilisers and batteries,

6.1.6 This resulted in the introduction into the envi‘onment of many incrganic and
organic chemicals, phosphates and toxic. heavy metals such as lead, chromium, zine, copper
and mercury,

5.L6- As a result, it can now be said that the industrial effluents being found in Caribbean
ountries fall into the broad classification of: '

(a) Chemical effluents from industries using chemicals;
(b)  Organic effluents from —



(i) Food and drink processes
(ii) Raw materials of animal or vegetable matter

(C) Effluents from the engineering industries, usually metals and cyanides.

6.2 Policy

B.2.1 The industrial development of the Commonwealth Caribbean is only now taking
thspe, but in some countries, it has not really started.

5.2.2 As a result, a general policy for ensuring that industrial wastes are not discharged
without adequate treatment, has not even been formulated. In fact, it is doubtful whether
information on the serious risks to which the communities are being exposed has received
any wide dissemination.

5.23 The evidence is that in the industrialised countries, industry itself participated in
regulation of industrial wastes. For example, in the United Kingdom when the Department
of Scientific and Industrial Research wes created, its aim was to serve “the whole nation,
both its industry and its individual citizens”. It conducted its own résearch in building, fuel,
tood and water, and encouraged industry t« do likewise. The findings were publicised and
gained general acceptance.

5.2.4 The Caribbean communities have many basic problems to solve. Industrial
development and the attraction of foreign capital have been accepted as possible solutions.
The countries ‘want to raise living and educationa! tiandards, and only the provision of safe

potable water is being given high priority among these goals.

5.2.5 There is a serious lack of information in this area, on, for example, the toxicity of
some organic compounds such as the pesticides in trade effluents. The introduction of
chemical effluents can cause an upsetting of the oxygen balance resulting in fish deaths and
eventually the impairment of the use of a river as a source of water supply for domestic,
industrial and agricultural processes. A way ghould therefore be found to influence the
formation of a sound policy to deal with the disposal of industr.al wastes.

5.3 Manage aent

5.3.1 There is no single agency with sole responsibility for environmental contro! and
development.

5.3.2 As would be expected, the Ministry of Health does exercise some authority under
the public health laws dealing with river pollution an 1 disposal of trade wastes.

However, no separate organisational structure hae Leen set up.

5.3.3 A notable exception though ir Jamaica which has established an Environmental
Control Division within the Ministry of Health. The unit consists of a professional staff of
twenty officers and iis list of functions provided for it to act as a general planning,
regulating, monitoring, public health, education and co-ordinating agency for environmental
protection. It is also responsible for “gggigting in elevating the level of pubiic awarenes in
the areas of Environmental Health and Pollution Control”’.

5.3.4 That apart, then it is true to siate that as yet serious attempts have not been madr
control industrial waste disposal, even in the countries where potentially pollutive industries

are being established.



5.4 Engineering & Technology

6.4.1 In view of the above, amemsment in this field is probably unnecessary, except to
restate the need to put programmes in motion to obtain expert engineering and scientific
personnel, to carry out baseline studies in order to discover the existing status with regard to
pollution from industrial wastes, to fix standards and prepare guidelines for future reference
and correct existing problems.

p and overflows through manholes.
6.6 Organisation and Administration

886.1 The institutions which have some legal authority to control discharges emanating
from industries are —

The Ministry of Health

The Water or Water and Sewerage Authority
The Town & Country Planning Board

The Industrial Development Corporation

6.8.2 It is difficult to arrive at genera! conclusions on this matter, as 80 many occur from
country to country. About the only common thread is the lack of trained personnel, both
technological and technical in all the institutions,

5.6.3 It is reported that there is much evidence that the need to attract capital for
establishing industries has led to the disregard of expert advice to set up the machinery for
ensuring treatment, or control, of discharges that will pose hazards in the environment. The
thinking has been that the anticipated economic improvement would generate funds to
enable the Governments eventually to finance the corrective measures indicated.

6.5.4
the best option at the moment is to persevere in measures to strengthen institutional

6.6.6 Barbados does have an active public health engineering division. St. Lucia has opted
to introduce legislation to increase the authority of the Ministry of Health to establish
emission standards, and Grenada did at one stage include environmental development among
the subjects of a ministry. Thus, there are pointers in the right direction.

5.6 Finance

6.6.1 There are no reports of direct financial provisions for expenditure on improvement
schemes in Commonwealth Caribbean countries,

6.7 Manpower Development

5.7.1 There is at least one regional institution, the Caribbean Agricultural Research and
Development Institute, which can at this time initiate studies in the environment towards
the collection and typing of relevant baseline scientific data. This avenue should be pursued

especially as it can be the means »f transferring knowledge to suitably qualified technicians
working in the individual countries and thus lay the basis for future work in this area.
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5.7.2 However, for formal training, the University of the West Indies shouid form the focal
poitit where its under-graduates, at least in engineering and the basic science programmes,
would be exposed to subjects of environmental importance Post-graduate programmes in
public health and industrial engineering should also be included.

5.7.3 This would entail modifications in the curricula, but it seems to be the ~nly logical
meane of ensuring that in the immediate fusure, at least, interest in environmental rroblems
would be stimulated.

5.7.4 At the same time, the institutions already established for training public health
inspectors should also modify their programmes to provide in-depth tuition and some
specialisation in this area.
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6. BEACH POLLUTION

6.1 General Assesument

6.1.1 The Caribbean Sea, because of its volume and closeness to centres of population, has
always been used for the disposal of liquid and solid wastes. With the advent
industrialisation and rise in population, there will be increases in volume and toxicity
some industrial effluents.

6.1.2 Industrial firms with “>'uents which present difficulty in treatment and di sposal
tend to establish themselves ¢i ccaatal areas. Those that have been mentioned are food
processing, heavy and light chemical, iron and steel works, manufacture of antibiotics and
other drugs, and cosmetics.

6.1.3 At present, though, most of the pollution of the beaches originates from —
()] Discharge of untreated or inadequately treated sewage through short outfalls
(if) Discharge of excreta and sludge without adequate treatment
(i#) Direct tipping of solid wastes
(iv) Industrial wastes
(v) Oil

6.1.4 Discharge of Liquid Waste, Excreta, Sludge

6.1.4.1 There was evidence of fouling of beaches through direct discharge of untreated
sewage in harbours or close to the shoreline, for example, from a broken outfsll.

6.1.4.2 The discharge of liquid waste and excreta into the sea does not necessarily harm
marine life and often acts as a nutrient for desirable aquatic life. However, where dilution is
low, and the water is gheltered, oxygen demand by the waste can have deleterious effects.
More importantly, an increase in the faecal coliform count of the water occurs even when
there is no visible evidence of gross pollution,

6.1.4.3 It is fair to state though that the epidemiclogical evidence does not yet indicate a
spread of infection of any significance as a direct result of this condition.

6.1.4.4 However, when the waters are used for bathing, pathological arguments apart, dirty
beaches interfere with the enjoyment by people of the seaside and the pleasure and
relaxation obtained either from swimming or sailing.

6.1.4.6 When sludge is dumped into the sea in large quantities, examination of the
receiving water has usually revealed an increase in level of pesticides. It is thought that
pesticides are absorbed inta the organic matter it contains.

6.1.6 Solid Waste

6.1.5.1 In many countries, the practice has developed of throwing solid waste over cliffs
close to the shoreline, or even directly into the sea. Depending upon the action of wind and
tides, the waste is taken back on to the swrrounding beaches, sometimes shortly after it was

deposited into the sea.



6.1.6 Industrial Wastes

6.1.6.1 In view of the relatively low level of industrialisation and even in the absence of
any studies to monitor existing conditions, it can be said that pollution by industrial wastes
is only of importance in a minority of countries.

It can, however, become a more generalised problem in the future and it is worth
mentioning that —

(a) Industrial wastes which contain even low concentrations of heavy metals,
phenolic substances, cyanides and synthetic organic chemicals may be toxic to
marine life;

(b)  Toxic organochlorine pesticides may also be harmful to marine life;

(c)  Shrimp and lobster fisheries can be adversely affected by waters poliuted with
industrial waste.

6.1.7 Oil Pollution
8.1.7.1 The beach can be polluted by oil in the following ways:

(a)  Produced water from off-shore wells containing not only varying amounts of oil,
but also toxic chemicals; :

®) Oil spills during —

(i) transfer of crude oil from ship to refinery, or from ship to ship
(ii) breaks in crude oil transmission lines
“(¢)  Cleaning of storage oil containers of ships;

(d) Damage to large oil tankers resulting in spilling of several thousand gallons of oil.
6.1.7.2 It is clear that the problems mentioned in (a) and (b) above are of relevance to
countries which produce and refine oil. This refers to at most, two countries at the moment.
Those listed in (c) and (d) are of regional and even international concern.
6.1.7.3 The public health significance is not great, but it is of economic relevance to those
countries where the beach is a major tourist attraction and tourism contributes greatly to

revenue. Already tar balls are being washed up on some island beaches and a major oil spill
can cause severe damage to some economies.

6.1.7.4 However, it does seem that this matter, although of such great importance and
relevance to development, is best dealt with regionally, not necessarily within the context of
an environmental health strategy.

6.1.8 Summation

6.1.8.1 In summary then, if action is taken to ensure the sound disposal of liquid wastes,
excreta, solid waste, and industrial wastes, the existing major causes of beach pollution, the
beach will no longer present an environmental health hazard.



PART I
THE PROCEEDINGS OF THE CONFERENCE/WORKSHOP
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PARTII

7 . PROCEEDINGS OF THE CONFERENCE/WORKSHOP

7.1 Summary of Papers Presented on Selected Topics

7.1.1 The Conference was asked to consider, as a basis for deliberations, the two
documents eatitled “Summary of Consultants’ report and Guidelines for Strategy,
PAHO/WHO, May 1978” and “Working Document for Conference/Workshop on
Environmental Health Strategy, 2 June 1978".

7.1.2 The content of these two Reports is summarised in the situation analysis reported in
PART 1.

1.1.8 In addition, various presentations were made on the general theme of the Conference
by professionals, of the various Caribbean countries and staff of regional bodies and
international organisations with interest in the sector. Such presentations form an integral
part of the Conference background and documentation and were intended to give to the
participants, a better insight into the problems arising out of planning, financing and
implementing of environmental health projects.

7.1.4 In essence, this section reflects these presentations and takes into account the views
expressed by other participants through written and verbal comn:ents.

7.1.6 The subjects and authors of the presentations are as follow: :-
1. “Management and Planning for Environmental Health”’ by Carol A. Davis.

2. “Institutional Development” by Domingo Nuiz (Comments by Leo Lawson).

8. “Environmental Health Centre for the Commonwealth Caribbean” by Ronald A.
Williams (Presented by Dr. A.M. Gajraj). '

4. “Community Participation and Education’’ by A. Redhead and S. Barnes.
6. *“Project Preparation and Financing” by Dr. B. Yankey.
6. “Manpower Development” by Neil Carefoot

7.2 Management and Planning for Environmental Health

7.2.1 Environmental planning has made little headway in the Caribbean as it is an integral
part of development planning, and thercfore reflects the embryonic stage of the latter. The
main reason for the relative under-development of planning in the Caribbean is seen as the
historical lack of control of Caribbean economies by the respective Governments which did
not change with the advent of independence.

7.22 Most territories rely considerably on foreign assistance for development and
financing of environmental projects. The dominating factor in the field of environmental
planning in the Caribbean is the dependence of foreign expertise and capital. There are
typical examples in Member Countries which put into focus the major deficiencies which
would need to be corrected.

7.23 The statistical and research base for environmental planning is weak, particularly in
the field of Health statistics, and this makes it difficult to evaluate the impact of the
programme on the health of the population. Long-term objectives may also be sacrificed in
favour of short-term benefits.



7.24 EfZ. ive planning requires a clear statement of acceptable standards as a besis for
setting plan targets. WHO standards have been very useful. However, the need_ is feit for
similar standards for other aspects of environmental health, ie. for various types of sewage
disposal, permissible leakage, consumer wastage.

7.256 Another major impediment to successful planning is the tendenc_y towards the
centralisation of power and the concurrent weakness of local admini+trations thet
characterize several Caribbean countries.

7.26 The inadequacy of resources generated within the sector is also a msjor constraint in
planning. A case in point exists in a Member Country where the expected revenue for the
fiscal year 1977 was 15% of total operating expenses and actual receipt was only 73% of
billings, :

1.3 Institutional Development

7.3.1 PAHO has gained considerable experience in the water and sewersge sub-sector in the
formulation and execution of institutional development programmes with the purpose of
improving the operation, manegerial capacity, and financial position of agencies.

7.3.2 The methodology of the programme consists of a comprehensive approach to the

7.3.3 Appropriate implementation of the methodology should increase the quality of
services and revenue, and attract national and international funds for financing water and
sewerage projects. It should also result in better income generation through appropriate
rates, and an increase in the life of facilities due to proper operation and maintenance, and
the development of human resources,

7.3.4 The steps in the programme include, first, the preparation of a document

summarising the main problems and general recommendation sometimes referred to as

prediagnosis. The next step is the finalisation of the agreement or terms of reference

assigning responsibilities to the parties involved and including a plan of operation and
et.

1.3.5 When the complexity of the undertaking so dictates, it will be necessary to include a
diagnostic state in the plan of operation that will prepare a detailed analysis of the problems
and of the options for solving them. Detailed guidelines for project formulation and
execution would also be developed.

7.3.6 A methodology and guideline with enough flexibility, could be applied to the needs
of the individual countries in the Caribbean, taking into account special conditions in the
area. For example, with regard to water supply and sewerage, while self-sufficiency may be
ideal, the need for some measure of subsidy in the Caribbean area is a fact of life.

7.3.7 The concept of a single national agency responsible for water and sewerage has been
generally accepted in the Caribbean are.. It i3 the practice to have a separate agency for
implementation and operations and another for regulatory and monitoring.

7.3.8 Any programme for institutional development designed to essist in achieving a
breakthrough in improving health standards should take into account the pressing need to
really inject a meaningful input by health agencies concemned. The role of the agencies
concerned with water supply, sewerage operation and health should be clearly identified in
order to avoid any potential areas of conflict.
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7.3.9 Alo, any programme of institutional developinent should promote better use of
water resources including the potential for water re-use, the reduction of waste, and a rate
structure which reflects Government policy to consumers, particularly those in the lower
income bracket where some elertent of subsidy may be necessary.

7.8.10 It should ensure the maxirnum use of local materials and expertise, and ensure
maximum co-ordination of efforts of all agencies involved in the sector.

7.4 Preliminary Proposals for a Caribbean Centre for Environmental Health

7.41 A regional epproach in Environmental Health in the Caribbean is appropriate. It will
provide the smaller territories with a means of solving common problems they would not
otherwise be able to consider on their own. It will also provide all the territories with an
opportunity to make a successful effort to develop a unified approach to the solution of
environmental health problems encouraging joint effort in the fields of survey, engineering
studies, and research.

7.4.2 In this context, the proposal of an Environmental Health Centre should be given due
consideration. Three (3) main objectives v/ere outlined:

(a) To collect and to make available to CARICOM Governments environmental
knowledge and expertise for use in optimizing national environmental health

programmes.

“(b) To act as the physical focal point for the provision of technical and financial
assistance in environmental health from external sources for the Region and for
individual territories.

(c) To co-operate with existing regional (e.g. CAREC) and national (e.g. Institute of
- Marine Affairs in Trinidad and Tobago) bodies in envirunmental health work.

7.4.3 Proposed activities for the Centre include the areas of training, investigations,
emergency assistance, information system, environmental health education, legislation,
criteria and standards for environmental health.

1.4.4 Two alternatives are suggested. Alternative (1) ic a centre governed by the CARICOM
Health Ministers Conference, while alternative (2) is a sub-centre of the Pan American
Centre for Sanitary Engineering (CEPIS), a PAHO regional centre in Lima, Peru. Seven areas
of specific consultancy interest have been suggested:

(1) Water Supply
(2) Wastewater disposal
3) Solid waste management
4) Coastal Zone environmental management
6) Community sanitation g
6) Environmental Law
7) Technical standards

7.4.6 A thorcugh evaln:tion for the location of the Centre is suggested, based on the
followin;g'criteria:

i) Central locale vith good communications with all CARICOM countries;
(ii) Proximity to other agencies such as CAREC, UWI Engineering faculty;



(iii)  Possession of infrastructure, housing, etc.;
(iv)  Willingness of local government to assist Centre development;

(v) Existence on the island of environmental health situations for practical training of
personnel.

7.4.6 Trinidad and Tobago, and Barbados are suggested as preferred locations. However,
special consideration should be given to the availability of the facilities of the Bilharzia
Research and Control Department in St. Lucia which will be a decisive factor.

7.4.7 The Centre should be developed in phases. Estimated space requirement for office
laboratory and supporting services is 5500 sq. ft

7.4.8 In comparison, the St. Lucia facilities offer a total laboratory space of 3829 sq.ft.
and office space of 1220 sq.ft., totalling 5049 5q.ft. The cost of maintenance and operations
including upkeep of grounds and building amounted to US$12,000.00 approximately in

1977.

7.4.9 The operations of the Centre in St. Lucia are presently being sealed down and date
of completion of its activity is 1980—81.

7.4.10 The concensus of opinion is that there is a need to better define the role of the
proposed Centre with specific regard to the functions that are being carried out by existing
institutions in order to determine whether functions outlined for the Centre could not be
better fulfilled in other alternative ways,

7.4.11 A detailed feasibility study is proposed in this regard which should be carried out
by a team of consultants selected by PAHO and CARICOM.

7.6° Community Participation and Education

7.5.1 Governments have not yet entrusted to local communities a major role in making
decisions on matters pertaining to their well-being, even though it is realised that their
participation is an essential element for change, and success in development projects.

7.6.2 Education is seen as a major element in creating awareness in community leaders of
the need to foster community participation, and to inform the communities on the
socio-economic determinants of their livelihood. This type of education is lacking in the
policies of Governments in the Region.

7.6.3 Environmental education is also essential and should involve the community, making
individuals of the communities understand the manifold nature of the environment. In the
process, social groups will become aware and sensitized to the problems of the environment.

7.6.4 Planning and implementing strategies for community participation face many
obstacles both from within the community and without. The job requires interpersonal skill
which fortunately can be acquired.

7.6.5 The China experience is a good example of how community participation can be
initiated. However, any model to be appropriate should be based on an assessment of the
needs of local pecple, and their ability to manage their own facilities.

7.6.6 The following criteria were suggested. for the selection of environmental health
programmes within a community: ‘
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(1) It should be a programme that can be dramatically “sold” to the community;
(2) It gives more than reasonable expectation of essy and prompt execution;

(3) It requires minimum expenditure of time and energy for promotion:

(4) It brings potentially the greatest public health comfort and community returns;
(6) It affects the greatest number of people;

(6) Itrests to 2 msjor extent upon the resources of the people;

(7) It requires the minimum education of all people;

(8) It has a strong scientific and technological bias;

(9) It requires little or no additional research.

7.5.7 Furthermore, the findings of a study of the process of community participation by
WHO/UNICEF could be useful in developing a model for the Region.

7.6.8 It has been observed that at the village level, adequacy in coverage, and effective
utilisation of health services has been achieved where the population concerned has taken a
major responsibility in this effort. The notion of responsibility implies a great deal of
reliance in decision-making and the provision of resources to support the programme.

7.5.9 Community participation in health was found to be enhanced by the existence of
specific government policies to encourage such participation in both urban and rural

development programmes. The decentralization of administration seemed to have given
impetus to the process of participation.

7.6.10 Community participation was maximized when local resources were complemented
by government resources, and where there was a clear awareness of the benefits to be
derived from the programme.

7.6.11 Project activities related to children were used as a starting point to further
community participation.

1.5.12 The priorities listed for Community Health Education and Participation were:

(i) Policy supported by legislation for community particxpation
@) Training—

_(g) " Basic and In-service -

(b) Primary — Secondary-Tertiary level schools

(c) Mass publicity with sub-regional link-up between countaies
(d) Development of Audio-visual Aids for use in the Caribbeas

() Closer link-up between Environmental Health experts, the Health Education
and the Community Development officers. . o o



7.6 Project Preparation and Financing
7.8.1" Guidelines for Caribbean Development Bank (CDB) Financed Projects

‘A Project is an activity of socio-econorsic content which has a defined life cycle and
which can stand an evaluation test.

K project pre
because of limited technical manpower rescurces in the Member Countries, and depending
on the extent of the work, the following arrangement can be made:

) "DB staff can undertake the preparation. However, there are some reservations to
his approach.

(ii) CDB can give guidance to Member Countries in preparing information, putting it
together, and in reviewing and analysing the data.

() A pre-investment study may be undertaken, and financed by:
(8) a Member Country from its own resources;
(b) the CDB, as part of the project contribution;
(c) a Member Country obtaining assistance from any aid agency for the purpose.

7.6.4 Pre-investment studjes are normally done by consultants, with a preference for
regional consultants or a mix of regional and extemal consultants. The mix is common,
particularly in agriculture, :

7.6.56 All the technical assistance given by bank staff in project preparation is free and not
charged to the project. , ' ‘

7.6.8 Project preparation is, therefore, the first step to establishing the technical,
commercial, financial and economic feasibilities of the project. If however. a studv already
exists, this may only require upgrading in the preparation stage.

7.6.7 The preparation stage, apart from saying how feasible the project fis_, should
look at alternatives in the design of the project;

highlight the issues to be considered, namely: policy issues to'bé thrashed.out in’
. appraisal, ,

— identify linkages.

7.6.8 Once the management of the Bank is satisfied that the project is eligible for CDB's
financing, and funds are not:available from other sources to the borrower, then appraisal
proceeds,

7.6.9 The Bank 'is interested in projects which are considered of high economic prionty 1n
the economic development strategy of the country, and which are self-liquidating. In ot!ler
words, the benefits derived in monetary terms cover the operation of the project, including

replacements, and servicing debt obligation.
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7.6.10 CDB has no hang-ups on the self-liquidating aspects in the case of a public utility.
Several approaches can be developed if the revenue as projected cannot satis{y the estimated
costa, operating costs and debt servicing: ' ' ' ‘

(i) new rate structures need to be agreed upon;

(i) government must allocate a subsidy in the budget to make up the difference.

7.6.11 Project appraisal is an independent evaluation conducted by the Bank as a lending
agency. The following are examined:—

7.6.11.1 Technical Aspects
() - project objective, target group defined;

(i)  project design,. including alternatives; these should. include project area; full
project description; capital works to be undertaken with specjfication; technology
to be employed; inputs required; manpower resources needed: support services;
implementation schedule, and effect on environment,

7.6.11.2 Organisation and Management Aspects
Who is going to organise and manage the project?
Is it a new organisation or an existing one? :
If an existing one, capacity, performance, and scope to add on a new activity must
be evaluated. A
7:€11:3 ' Commercial Aspects
Market for product; existing and potential demand.
7.6.11.4 Financial Aspécts
All'costs and révenues.
(a). (i) . . capital costs: investment items consultancy, contingencies, inflation;.,
"(if) " opeération costs; replacement costa.

(b) In public utilily, examine finance of borrower — revenue zenerating
“*  capacity; current amount.

(c) Financial plan, deciding where all funds'come from since all cannot come
from CDB. ‘ ‘

(d) Cash flow projection to show sources and uze of funds, and how well the
project can carry sui itself,

.7.6‘-.11.5,,‘: Economic Aspects
Nét economic benéfits which can’tie quantified; and the indirect benefits.
7.6.11.6 Legal Aspects

(1) Ié ‘the legal framework sufficient to allow the project to perform?
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(ii) Can the entity borraew?
(iii) Wro secures or guarantees the loan?

7.6.12 The terms and conditit;ns of loans are:—
(i) Interestrate — 4% to 8%
(ii) Repayment period — 20 years
(iii) Grace period — 3 to & years

7.7 Manpower Development in Environmental Heg’th

7.1.1 Manpower is the common element for all aspects of the strategy for environmental
health improvement. The experience of the Caribbean Basin Water Management Programme
provides a basis for the analysis of manpower problems in the sector and the formulation of
a strategy for manpower development. Specific account shoutd be taken of the prevailing
attitude both at management and operation level with regard to training, the existing
characteristics of the manpower situation, and the notion of balance between management,
technical, skilled and unskilled labour.

7.7.2 One of the factors which has contributed to the misconception about training is the
notion that it is intangible. Performance before and after training can be measured, and
evaluation should, therefore, be an integral part of all training programmes.

7.7.3 If training is to be seen in its proper perspective, trained individuals should change
their attitudes and share their knowledge with others, thus achieving a multiplier effect.

7.7.4 The results of a survey carried out in ten (10) Eastern Caribbeen countries (1977) is
significant in giving insight in the magnitude of the problem of mzupower development in
Environmental Health. However, the picture is incomplete since it only relates to the water

gector.

7.7.6 The Governments covered by the survey neither had a training policy nor do they
normally budget for training of waterworks personnel. All the training provided was
sponsored by external sources.

7.7.6 From 1967, 80% of the funds available for training have been spent on top-and
middle-level technicians personnel. This constitutes a serious imbalance considering they
only represent 4% of the estimated work force of 2000 employees in the water supply
sector for the territories surveyed. The training of middle-level managemenit personnel which
accounts for 6% of the work force has been initiated more recently, but no training has been
provided to cover power-level technicians (86%).

7.7.7 The important concept of balance should be taken into account for, on one hand,
human resources should keep pace with physical improvements, and on the other, that all
employees play an important role in the delivery of services.

7.1.8 The returmning graduates are not required to train others and they do not acquire
coinmunication skills to do so. The impression is that many of the prevailing conditions in
the water sector are also common to other areas of environmental health. The only positive
factors which indicated that a capability has evolved for developing a training delivery
system is the presence in each island of a nucleus of technically trained personnel and the

presence of local vocational institutes.

7.7.9 Very little is being done in the Region in the way of developing maxipower resources
in management, operation and maintenance for liquid, solid, industrial wastes and beach
pollution. The need for preparing this type of personnel raises a serious question as to the
attainment of the targets of the water and sanitation decade.
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7.7.10 The essential elements of a Training Delivery System are considered to be inventory
of manpower and training resources available, the development of adequate training and
other related personnel policies, the definition of an organisation structure and training
methodology, and the preparation of instructors and performance orierted insfructional
material. This pattern has been closely followed in the current training programme for
waterworks personnel in the Caribbean area.

7.711 The Technical and Scientific Committee of the Ministers of Health hes
recommended that the existing Caribbean Basin Water Managemeiit Programme be used as a
model, and expanded to include other areas of environmentz] heslth.

7.112 CARICOM and PAHO have already prepared preliminary guidelines for the
development of an Environmental Health Training Delivery System.
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8. SUMMARY OF REPORTS
OF
WORK GROUPS

The participants were divided into four work groups, depending on their affiliations and
experience. These groups were: (1) Water Supply; (1I) Liquid Waste and Excreta Disposal;
(I11) Solid Waste Disposal; and (IV) Industrial Wastes, Pesticides and Beach Pollution. The
groups were requested to consider in their assigned area, the information contained in the
Conference Basic Documents, and the presentation made on specific topics in Plenary
Sessions, with a view to recommending a strategy for improving environmental health in the
Caribbean. The consolidated report of findings of the work groups is now presented. In Part
I11, the findings of the work groups have been embodied in the preposals of the strategy.

81  Management and Planning for Environmental Health

8.1.1 In the past, there has been no evidence of a Planning Methodology peculiar to this
Region, Plans were adopted from foreign countries even when they were inapplicable. We
need, therefore, to develop our own Planning Methodology. As far as finance is concemed,
it was suggested that the principles laid down by the World Bank could be used as a guide to
formulate our own.

8.1.2 All ¢he elements necessary for good planning must be included as it permits one to
assess the feasibility of the programme in keeping with proper management of the utility.
The aim, therefore, is to make an assessment of the total situation as a first step in the
development of a methodology for the Region.

81.3 It is recommended that Caribbean Territories establish joint Water and Sewerage
Authorities to take advantage of similarities in technology and maximum utilisation of
manpower and other resources. Special consideration needs to be given to management of
liquid waste both at local and national levels.

8.1.4 It isrecommended that with regard to distribution of functions of various agencies in
the water and sewerage sector, the present arrangement that the water/ sewerage agencies
carry out the planning, implementation, and operation of racilities while the health agency
undertakes monitoring and regulatory functions should continue,

8.1.6 Further, it is suggested that supervision of smalier sewerage systems, e.g. package
plants, septic tanks and pit latrines be delegated to the local health department or statutory
local authority according to the conditions obtaining in the particular territory.

8.1.6 In the field of Solid Waste Management, it is recommended that clear national
policies be adopted to deal with the formulstion and implemer.ation of a Solid Waste
Management plan. It is important that in forriulating a Solid Waste Management Programme
that the fullest support of all related greaps and concerned Governmeat agencies including
health personnel be obtained.

8.1.7 As an extension of the concept of co-ordination, the close proximity of the
Ceribbean countries immediately suggests the need for a co-ordinated policy with respect to
Solid Waste Disposal.

8.2 Institutional Development

8.21 It was suggested that a model be developed for water utility management to meet the
requirements of individuai utilities which varied in size 80 widely (in one instance, » utility is



serving a population of 12,000 persons). It was recognised that there were common
elements in all mndels and these could be applied to the smaller territories which were
deficient in manpower and financial resources.

8.2.2 It is also recognised that the development of a proper institutional framework could
be achieved by the establishment of autonomous bodies, e.g., water supply. However, the
end results were not always what were expected, because of political influences. The health
services should be represented at the policy decision-making levels and be kept informed of
developments at the executive level.

8.3 Community Participation and Education

83.1 In the development of environmental health programmes, as far a8 community
participation is concerned, there are indispensable and important points to consider:

(a) What are the needs and what services are required;
(b) The desire of the community for these services.

8.3.2 This will foster understanding between the community and the agencies. There
should also be provision for a direct communication link between the community and the
agency, whether a st~tutory authority or a government department, and provision for a
response or feedback from the community in respect of the services desited. The
community should be involved at all phases of the programme development, in
implementation and operations.

8.3.3 Such an approach to the community will ensure support for whatever needs to be
done in the community and will encourage them to share in the responsibility for carrying
out improvements.

8.3.4 Communities must be informed of changes in services and why it is necessary to
institute changes such as rates and rationing, for example.

8.3.6 Other related sectors should be kept informed at all times of the details of
environmental health programmes.

8.3.6 Practical participation of communities should be encouraged, whenever feasible in
project implementation in rural and urban areas, especially in such activities as water-mains
extension to which they are often willing to contribute labour.

8.3.7 The maximum participation of communities should be promoted also by
involvement of health authorities, and by working through any existing agencies which are
involved in community development. It was mentioned that Health Committees have a new
thrust in Jamaica and these Committees could have a great impact on communities in
relation to water supply works.

8.3.8 The education of communities in environmental health matters must be an integral
part of the national education policy. Therefore, the Governments are urged to include
environmental health education on the school curricula throughout the Region, in order to
provide the future generation with an early exposure to information on environmental
health conditions that will so closely affect the future lives of its members,

8.3.9 Further, it is recommended that environmental health education be included on the
curricula of all tearher-training institutions. Available services of trained personnel, e.g.,
public health inspe.tors, nurses and engineers should be used until adequately
supplemented. The Governments in the Region must make every effort to have the subject
of environmental health included among those to be examined by the Caribbean Council of
Examinations (CXC) as soon as possible. .
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8.3.10 It was noted that the Health Ministers Conference this year called for greater
community participation, and in this regard, there was mention of a series of meetings to be
held at which Caribbean countries will be asked to identify and submit proposals of their
individual needs. It is proposed that followin, this, an expert committee would be
elftgl:&ed to develop guidelines for a strategy in Community Participation in the extension
o care,

8.311 Governments should encourage community organisations, e.g., Lions, Jaycees,
Kiwanis, Adult Education Groups and other private organisations interested in
environmental health to promote community education in environmental health. A
concerted public relations campaign should be launched employing all available media, e.g.,

press, radio.

8.4 Financing of Environmental Health Projects

8.4.1 The groups recognised that in the past, and to date, several international agencies
have contributed funding in one way or another to the development of water supplies in the
Region. This help is appreciated and it appears obvious that it must be continued, increased,
and expanded to other aspects of environmental health since the economy of many
Governments will not allow them to be self-financing in this matter.

8.4.2 There is need for an analysis of the financial needs of the area, and also to update the
inventory of sourc:s of finance which would include the requirements of the various lending
institutions,

8.4.3 In particular, certain agencies like the United States Agency for International
Development, which previously contributed to the growth of water development in the area,
should be encouraged once more to do so.

8.4.4 The role and good work of the CDB were appreciated and supported.

8.4.6 The need for a regional approach on a total Environmental Health Strategy basis,
could indicate that funding agencies and donor Governments should channel financial
sssistance through the CDB.

8.4.6 The groups are aware of statements to the effect that doi.or Govemments and
agencies are trying to move away from financing infrastructural-type development projects
in preference to employment-creating projects such as irrigation in agriculture, and factory
shells for industry. However, they expressed the hope that the approach would not be
detrimental to the financial needs of the environmental heaith sector.

8.4.7 A definite strategy to take active steps to reorient the thiﬁking on this matter,' by
highlighting the needs and requirements of the Environmental Health Strategy programmes
was advocated. '

8.4.8 It was felt that with the relative success to date of finding some form of financing for
water development, the methodologies employed could be modelled and used for the
development of the other aspects of environmental health.

8.4.9 The single most important factor was a documentation of our needs, and in addition,
a programme of development for other sectors of environmental health was urged. It should
follow the pattern of the preparation of master water supply development plans in the
Eastern Caribbean, with the technical assistance of PAHO, as was mentioned in the Working
Documents, :
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8.4.10 On the problems associated with project preparation:

(a) at least one Government felt that a more careful look should be taken at the
matter of whether a water supply project should be self-liquidating or not, to

ettract bank financing.

(b) the general feeling was that the CDB policy that a public utility should be
operated as a self-liquidating basis could be a tremendous catalyst in the efficient
operation and management of some utilities and where subsidies are necessary,
this should be in clearly identifiable areas of costs.

8.4.11 It was indicated that the existing differential rates of interest for LDCs and MDCs
would be replaced by a common interest rate throughout the Region for environmental
health projects.

8.4.12 They further recommended that:

(a) environmental health personnel trained in project preparation be placed in the
K planning authority of each territory and the advice and participation of the
relevant environmental health authorities should be sought on a continuous basis;

(b) each territory should identify the geographical areas of priority for environmental
health based on existing conditions and other health criteria.

8.4.13 It was proposed that Governments in engaging consultancy services should engage
local andfor regional expertise in the design and preparation of such projects, since
preparation at this stage is critical to the transfer of technology related to the project.
Further, they should ensure that trained personnel used during design, preparation,
implementation and operation of projects be attached to projects long enough to facilitate
the effective transfer of technology.

8.4.14 Having considered the financial constraints of Caribbean Territories especially the
LDCs, it was still emphasised that Governments in the Region should develop master plans
for projects dealing with the treatment and disposal of liquid waste and excreta. There is
doubt that their implementation is vital and basic to the total development of the countries.

8.6 Manpower Development
8.6.1 The groups endorsed the notion that training is an integral part of any health

8.5.2 They recognized that the need for a regional co-ordinating body on this matter of
zvv:lonmental health manifests itself, and probably most of all, in this aspect of manpower
opment.

8.6.3 The folowing recommendations were made:—

(i) Regional training programmes in operation, maintenance and management of
_ water supply should be given highest priority;

(ii) The Caribbean Basin Water Management Programme can and should be expanded
to include other environmental health aspects;

(iii) It is appreciated that some of the larger territories have quite good training
‘ programmes, and it is the feeling that more use can be made of these, but
probably through the machinery established for the Caribbean Basin Managzmen



(iv)
(v)

{vi)

fvid)

(viti)

(ix)

(x)

)

(xi)

(xii)

(xiv)

In view of the fact that a regional health strategy programme is being planned, it
is recoamended that all of the participating countries at this Workshop be invited

to participate in this regional treining aspect. These will include Belize, Bahamas,
Bermuda and Turks and Caicos Islands;

The strategy proposed for an Environmental Health Training Delivery System
should be implemented;

An in-depth study should be done to fully realise the potential of existing
institutions in the Region, especially in this aspect of manpower development.

It was stressed that experience to date indicates that for good response to a
regional programme, it appears that the programme should include an appropriate
training package;

Some of the methods practised by Jamaica, where the stress is on on-the-job
training and the provision of incentives for experienced people to fully participate
in training cthers could be adopted;

The need for a small number of persons in each territory to be trained or be
knowledgeable in the interrelated aspects of :he various disciplines and activities.
The effects of agriculture and deforestation on water quality, housing
development projects and their infrastructural requirements ar-: cases in point;

It is to be noted that the Caribbean Water Engineers at the r recent Conrerence in
Montserrat gave support to the continuation of the Caribbean Basin Water

Management Programme;

The groups support the suggestion in principle that as a result of this Conference,
and to initiate citizens’ participation in environmental health matters, a handout
along the lines suggested in the “Ten Vital Questions” be done, but that it be
suitably modified as a resul¢ of the discussions at this Workshop;

Minimum standards of education should be established for employees in the
health sector;

The groups support ar:d endorse the need for an environmental health programme
to be taught in schools and accepted the proposed programme as outlined in the
presentation on community education

It is further stresed that the strategy should include a provision that the topic be
included as a subject to be examined by CXC, at the end of all Secondary Schools

Programmes.

Recogntion was given to the fact that such a progzamm? would have the added |
iI:uaneﬁt; of zlattmcting more students into careers in environmental health with all
ts allied fields;

The Governments of the Region should make provision in their bud for the
training of personnel in environmental health; gete

Because of the inefficiency of packsge plants in the Region, the Governments .
gshould take immediate steps to have persons trained in operation, maintenance
and monitoring of such plants, espe:ially where substitution of alternative
methods of sewage disposal is not feasible.
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8.6 Environmental Health Institute for the Conxnonwealth Caribbean

8.6.1 The group felt that there is a clear need for a Caribbean focal point to disseminate
information on work being performed at several existing institutes in the Region,
Additionally, it can provide for the training of management and operations personnel in all
sspects of environmental health, and for the adaptation and development of known
technology to the Caribbean circumstances.

8.6.2 However, it was felt that a further in-depth feasibility study should be undertaken to
confirm whether this need can be met at a more economical cost by improving existing
facilities. Such a st 1y should discuss:

Q) Scope and objectives

(2) Location
3 Available facilities and the extent of resources available through existing
institutions :

(4) Manpower needs

(B)  Cost effectiveness of establishing and maintaining the institution in comperison to
other alternatives. ’

8.6.3 Some participants have clearly indicated that the question of financial support for a
new institution is a delicate question. It was noted that other countries with existing
facilities might be unwilling to support another institution. Despite the above, the group felt
that it would be beneficial if an institute were located in the Caribbean.

8.6.4 This Centre should provide speciai accommodation for multi-disciplinary training of
personnel, particularly from the smaller territories (LDCs), with emphasis on liquid wastes
and excreta treatment and disposal, and water treatment,

8.6.6 The institution should also function as a specialised agency with continuous
responsibility for the identification of manpower and training needs within the Region. It
should also have documented information on a regional pool of specialised personnel to
serve the Member Countries particularly the LDCs.

8.6.6 This institution should also be equipped and staffed to carry out research projects,
environmental impact assessment studies, and project prefeasibility studies when required. It
should also function as the regional information centre on environmental health.

8.6.7 It was requested of the agencies represented at the Conference to provide
information on their relevant services and functions which may be available to the
Caribbean utilities.



PART (Il
.JHE STRATEGY

61



PART III

9. THE STRATEGY

8.1  The preparation of the Strategy was motivated by the need to make determined
attempts to remedy the environmental health hazards that have threatened the life of the
inhabitants of the Commonwealth Caribbean for more than a century.

9.2  The broad objectives are to:

() Analyse existing problems in environmentai health and suggest practical
technically correct solutions which can be implemented within a reasonable
period.

(id) Set reasonable guidelines for informing the communities of the risks to which
they are now exposed and involving and assisting them in taking corrective
measures,

(ili) Provide a framework —

(8) for co-ordinating the efforts of 'countries to effect improvement in
environmental health conditions;

(b) for a unified regional approach to financial institutions and international
agencies for assistance in improving these conditions.

(iv)  Generate activities at national levels to utilise fully internal resources, create
confidence, and thus attract the right type of assistance to the Member Countries.

v) Make arrangements for evaluation of progress, data collection, and continuous
monitoring of developmentsin environmental health.

(vi)  Suggest minimum ttargets for the Region.

9.3 The provisions of the Strategy which are presented in Sections 10-18 were approved
by the participants of the Conference/Workshop.



10. WATER SUPPLY

10,1 Each country should ensure that safe potable water is available twenty-four hours a
day, in adequate quantities, as follows:

() in the urban area, to each house;
(b) in the rural community, within 100 yards of each house;

(¢)  for isolated houses and in very small communities, each country will establish its
OWn appropriate targets,

1990

10.2 Each Government should introduce legislation to ensure that a water and sewerage
authority (or a water supply organisation where there are no sewersge systems) is clothed

with sufficient legal powers to:
) collect money to meet all costs qf operation and maintenance,_ either by direct

(i) ensure that though there is a separate body which controls all sources of water
catchments, and is responsible for allocation of the water resources to the various
end-users, priority will be given to domestic water supply,

1980

10.83 The water utility should recruit and appoini a competent
/manager to manage all its operations and all other staff including technical,
administrative, accounting, consumer relations and personnel officers according to

guidelines to be established. (Where consultants are employed, cowiterpart staff should
always be provided).

1980
104  Each water authority will —

(a) Develop and maintain a data collection and management information system
which will have readily available all data on its operations including the following:

(i) - details of revenue and expenditure;

(i) operational and maintenance costs;
(iif) job descriptions, minimum standards of education and employee records;

(iv) . statements of assets and liabilities;
(v) " quantity of water produced daily;


http:twenty.fr

(b)

()

)
(e)

®

(®)

(vi) assemments of leaks, wastage, and use, by means of properly conducted leak
detection surveys.
1980

Implement on equitable rate structure.

Assess training needs and prepare proposals for meeting them, both from its own
resources and external sources, with emphasis on inservice training.

tntroduce, develop and main*»in proper planning techniques and programming.

Revise master water supply development programmes to meet projected future
demands including assessment of financial needs.

Prepare detailed plans, both engineering and financial for first phase programmes
for submission to, and in accordance with, the guidelines set by donor countries

or lending agencies.
Establish —

(i) an appropriate billing and collection system which ensures that all sexvices
provided are adequately paid for, including water supplied from public
standpipes, the cost of which will be met by some other agency such as local
or central Government.

(i) procedures for the purchase, storage and use of materials and equipment
needed for capital projects and maintenance and operation, taking into
consideration the need for the recognition of the advantages of
standardisation and bulk purchasing on a regional basis whenever possible.

1980

10,6 Each waicr authority should solicit the approval of its national Government to
participate in, and ccutribute funds for its activities on an agrsed basis, to a regional or
sub-regional organisation which will carry out investigations. ;repare guidelines and make
recommendations for their uniform adoption on —

. (1)
(i)

(iii)
(v)

(v)
(vi)

(vii)

{viii)

design criteria or standards and model specifications;

exchange of information oa technical problems and solutions, and in the use of
materials and equipment;

.utili-ation of various method of sand filtration, local materials, and selection of

appropriate technology;

design of water storage structures, and/or systems including those meeting the
needs of isolated communities;

model legislation;

introduction of water quality standards and the creation of regional or
sub-regional water laboratories;

manpower development and training to meet regional needs including an in-depth
study to fully realise the potential of existing institutions in the Region;

certification and registration of qgualified technical personnel: plumbers,
pipefitters, draughtsmen, survey technicians and others of this nature;
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[ix) & model utility organisation applicable to various levels of population;

(x) development of financing and accounting techniques induding standard
accounting procedures for a utility which will ensure presentstion of financial,
economic and accounting statements by means of comparstive indicies;

(xi)  emergency assistance in the event of failure of water systems;

(xii) tnlning of a small number of persons in each territory in the various interrelated
disciplines of environmental health;

(xiii) a regional approach to funding agencies and governments for financing of water
supply projects.

1979

10,6 Each Government should ensure that all water produced for distzribution meets with
acceptable water quality standards, that no untreated water is supplied to any inhabitant,
and that except where in the judgement of its water engineer, and the Ministry of Health,
the omission of a stage or stages is justifiable, surface water supplies should undergo the
following treatment:

Coagulation
Sedimentation
Filtration
Chlorination
Fluoridation

10.7 All surface and ground water supplies should be disinfected by chlorination. 1983

108  Each Government will support an environmental hesalth training programme to
improve the skills of all employe3s working in water supply, along the lines now being
pursued by the Caribbean Basin Water ,Management Programme, and which has been
endorsed by the Ninth Caribbean Water Engineers Conference. Employees working in the
aress of liquid waste and faecal disposal and solid waste, can be included in the proposed
training programme,

10.9  All workers, managers, engineers, technicians and other skilled personnel existing or
projected should be catered for. As far as possible, local training centres should be used, but
consideration should be given to setting up sub-regional centres for the Eastern Caribbesan
countries. In addition, each water authority will establish its own programme for training in
collaboration with other departments involved with environmental health.

1979

10.10 Each Government will agree to seek jointly with other regional Governments,
financial assistance for the setting up of a regional programme which will take steps to
improve the quality of water prodyzed. This programme will do the following:

(i) Set standards for all water produced and appraise existing treatment facilities for
producing water to ensure that they will meet them.

(i) Recommend guidelines for frequency of collection of samples in both rural and
: urban areas.
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(iii) Make recommendations on the establishment of water and/or public health
laboratories as required, type of equipment to be used in the laboratory, and by
collectors, and testing procedures to be followed. ‘

(iv)  Prepare a training programme for laboratory staff, and water sample collectors.

(v) Advise on —

(a) the purchase of laboratory equipment and supplies, chlorine and flucride on
a rmgional or sub-regional basis;

(b) certification and registration of laboratory technicians;

(c) staffing of laboratories if established before trained local staff is available;

(d) the necessity or not for enacting of additional legislation to control
discharges that are toxic to water consumers into raw water sources or on
catchments;

(e) adequacy of existing water treatment facilities in each country;

(f) ensure that all water works employees be medically examined as often as is
deemed necessary. 980
1

10.11. Each water authority will set up and maintain a public relations programme, the
objectives of which are:

@) to educate the public on the proper use of water;
(i)  to foster good public and customer/utility relations;

() to enlist the sid of the communities in waste prevention and protection of
watersheds and installations;

(iv)  to encourage aided celf-help efforts for extension of water systems and individual
ons,

(*)  to collaborate with the Ministries of Health and Education in the programme of
' Health Education at primary, secondary and tertiary ievels.
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11. LIQUID WAETE AND IXCRETA DISPOSAL

11.1 Each country shall take measures to ensure the early establishment of a regional
agency for all environmental health matters in which there will be a division to desl with
liquid waste and excreta disposal.

December 1979

11.2 Each country shall establish a joint Water and Sewerage Authority in order to take
full advantage of similarities in technology and ensure maximum utilisation of msnpower
and- other resources. Where this is not considered feasible, then separate authorities should
be formed, but these should have sufficient flexibility to enable maximum ro-ordination
between the two agencies.

July 1979

11.3 Each country shall create by adequate legislation, a separate and distinct entity or
institution for regulating, monitoring, evaluating and setting standards for collection,
treatment and disposal of wastewaters. These agencies should be separate and distinct from
those responsible for maintenance and construction of systems.

Enactment of Legislation: Dec. 1979
Creation of Agencies: Jan. 1981

114 As a general rulg, wastewater systems should be installed for dense, large-sized
populations. However, in arriving at a decision, other environmental vonditions, for
example, topography, possible water pollution, must be taken into account.

11.5 l:Zach country shall carry out a comprehensive survey of status of liquid waste and
excreta dlspogal, to enable it to determine the type of facilities that are to be provided to
Improve existing conditions and the manageiment systems that should be employed.

April 1979
11,6  Each country will ensure that each house is provided with an approved means of

disposal of liquid wastes and excreta in any of the following ways:
: (2) By a wastewater collection system in all towns, and denscly populated centres;
. (b) By individual waterborme systems leading to a septic tank of an approved design;
(c¢) By individual pit latrir~s of approved manufacture and construction;

(d) By septic or aqua privies.
1990
11.7 ‘Each country will adopt standards for treatment and disposal of wastewater including

dilution, and will regulate the treatment facilities that should be utilised. These could take
one or more of the following forms:

(1) (a) Primary:
Screening and comminution, grit removal, sedimentation;

(b) Secondary:
Biological filtration or activated sludge;

(c) Sludge treatment and disposal.
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(ﬁ) Oxidatior ponds.

(i

) Long see outfalls.

(iv) Chlorination.

1930

11.8 Each country shall take a policy decision that in future:

(a)

(b)

(c)

In the same way that water is given some priority, wastewater collection and
treatment facilities should be so considered, and provided in advance of demand.
In order to achieve this aim, planning authorities must be required to consult with
water/sewerage authorities in the initial stages of development planning, so that
proposals for liguid waste trealment and excreta disposal are firmly entrenched in
netional development plans.

Financial provisions will be made for the instellation of wastewater collection and
Toecal disposal systems.

To encourage the establishment of, participate in, and make financigl
contributions to regional and sub-regiona! organisations which can provide public
engineering expertice and carry out the following functions:

(i) the planning and design of wastewater collection and dispnsal systems;

(i) advise on the production of suitable pit latrine fittings for faccal disposal,
concrete pipes for soakaways, materials and equipment required for
wastewater collection and disposal systems;

(i) undertake baseline studies and develop criteria for the treatment and
disposal of industrial and liquid wastes into the environment

(iv) setting standards for effluent discharges from all treatment plants, including
small package aerobic wastewater treatment planta, and toxic industrial
effluents:

(v) investigate the use of sludges, which has some fertiliser value in agriculture;

(vi) advise on siting and the standards of effluents of new industrial premises for
the manufacture of drugs, chemicals, or 2ny product which produces toxic
effluents;

(vli) research into the following:

(8) use of oxidation ponds;

(b) other methods of faecal disposal, eg. septic privy, the trough system,
the vented pit privy;

(c) emplovment of low cost construction methods;
(d) utilisation of indigenous materials;
(e) criteria for assessing pollution:



(f) re-use of sewage effluent;
(g) transfer, adaptation and development of appropriate technology;

(viii) evaluate the performance of existing package aerobic wastewater
treatment plants;

(ix) devise on appropriate management development and training programme.
1979

11.9 In the Canbbean context, there is a problem of differentiating rural from urban areas,
as these are not properly defined. It will be necessary to carefully evaluate this division, but
in the meanwhile, the following objectives should be aimed at:—

(a) The installation of a wastewater system where feasible.
(b) The use of septic tanks or other s sceptable water-borne methods.
(c) Continued construction of sanitary pit latrines.

1110 In countries like Dominica, in addition to the normal criteria of housing, congestion
in isolated communities and population density, of special concern is the type of soil
structure which inhibits the installation of individual excreta dispozal systems. In such cases,
there is an obvious need for further in-depth study to determine the most appropriate
method of disposal, bearing :n mind existing financial and other constraintas.

11.11 Each country will examine its rural sanitation programme closely, and provide
funding when necessary to its agencies to achieve the following objectives:

(i) To make available to each house a suitable sanitary method of liquid waste or
excreta disposal. In the case of excreta disposal, the design must be self-cleansing,
simple to clean, and require little maintenance.

(i) To provide facilities which can be purchased by prospective users easily and are
acceptable to them, thus reducing the need for communal units.

(iii) To supply altemative designs of facilities to meet the varying rural conditions that
are encountered:

(a) varying water table;
(b) type of soil;

(c) population density, customs and characteristics;
(d) availability of water

1990

11.12 Each country shall either enact new environmental health legislation, or amend
existing legislation to ensure that the treatment and disposal of liquid waste and excreta is

11.13 Each Government shall adopt the following measures as early as possible:—

(i) Include in the central planning authorities, environinental health personne! with
training in project preparation, e



(i)

(i)

(iv)

)

(vi)

Provide training facilities on an on-going basis for environmental health personnel.

Identify the areas which require priority attention for installation of wastewater
collection and cxcreta disposal systems.

Develop master development plans for the installation of wastewater collection
and treatment systems, and ex.-reta disposal methods, preferably on a regional or
sub-regional basis, and taking into consideration other social and infrastructural
developments.

Decide when engineering and/or management consultancy services are engeged to
proyide expertise either. Incally or regionally m the design and preparation of

In the case of environmental health projects, including liquid waste disposal,
adopt an equitable rate structure which will produce adequate revenue at least to
meet the expenses of operation and maintenance, and debt servicing charges. 1979



12, BOLID WASTE DISPOSAL

121 The storage, collection and disposal of solid waste requires significant capital funding
and operation, and maintenance expenses,

Each country ghall, therefore, adopt ciear national policies that will deal with the

Tormulation, implementation and mansgement of a comprehensive solid waste management
plan, including but not limited to the following factors:

() Assessment and definition of the scope of the problem

(i) The establishment of priority objectives

(i)  Development of an action plan.

(iv) g:;i.oml commitment of relevant resources to accomplish the execution of the

1980

sppropriate health personnel. To achieve this, there should be full co-operation between
and central Government bodies,

Each Government should ensure full co-operation between the and central
Government bodies, and other agencies whose programmes are likely ve environmental
health impacts.

1985

12.3 In each country the national Government should give the local Government support

in terms of technical, financial and manpower resources to facilitate effective

implementation of solid waste programmes. 960
1

12.4 Each country should create an sgency for management of solid wastes, either as a
separate entity, if the size of the country justifies it or as a section of the Ministry of Health.
The i

1980
12.6 Esch agency should take steps to ensure that solid waste produced by any source in

the country is safely disposed of, without poting an environmental health hazard, by
adoption of measures suitable for urban, rural and isolated communities,
1880

In particular, the agency should be able to perform the following functions:

() collect and make inventory from basic information on the source, quantity and
cs of solldwuteinchxﬂngthepotential impact upon the
environment.
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(i)

(i)

(iv)

v)

(vi)

(vil)

(viii)

(ix)

(;)

decide on a fessible method of collect in, establish routes and frequencies, and
ensure that adequate manpower, equip aent, vehicles and other sources necessary
to produce a satisfactory service arc present. Where possible, equipment and
vehicles should be standardised in order to avoid the problem of replacement of

spares.
evaluate existing methods of solid waste disposal and effect necessary changes
where indicated.

carry out research and detailed studies into alternative methods of solid waste
disposal including visits and familiarisation with similar projects rather than
relying solely on published information. 1980

engage in the following:

(s) a study in co-operation with interested Governments, of alternative methods
of solid waste disposal which may be suitable in certain instances.

, March 1980
(b) the construction of one or more pilot plants as indicated feasible by the
study.

Sept. 1980

(c) the monitoring of pilot plants 1882

(d) the drafting of guidelines for design, construction, operation and
maintenance,

March 1982

in collaboration with the Ministries responsible for Education and other relevant
agencies, to initiate public health education programmes to inform the inhnbitants
of the risks and health hazards posed by the employment of careless solid waste
collection and disposal practices.

1980

use its influence to ensure that health education programmes are designed to
provide suitable information for all communities whether urban, rural or isolated.

prepare training programme for upgrading the skills of personnel at all levels so as
to achieve full utilisation of manpower and efficient personnel management.

make an accurate assessment of the costs of the services which are rendered to
various types of users, and consider the institution of fees when and where
appropriate. Revenue generated from a solid waste programme should be fed back
into the service. Funds from this source would be utilised to finance manpower
development along with other expenditure.

1979

make recommendations to strengthen existing health rules and regulations to
conform with modern standards and practices, and to establish criteria for the
storage, collection and disposal of solid waste.

1980

12.6 Each Government will establish a working relationship with community groups in
order to secure their active and sustained participation in all aspects of solid waste disposal
programmes. Contact with those groups could be through the health educators, community
development officers and other persons who normally work with community groups.
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1z’1 kxsung soud waste management systems are not self supporting, but it is necessary
that attempts be made to make them at least partly so.

As a consequer: e, each country should analyse its solid waste operations carefully, in
order to determine where it is feasible to institute the payment of fees. In addition, an
approach should be made to lending agencies to point out the need for involvement in
effective solid waste management programmes in order to effect meaningful improvements
in the quality of life, 1979

12.8 Each country should examine its proposals for environmental health development,
induding solid waste management, and decide on the best method of securing public health
engineering expertise in the various areas which are now under study. The following
procedure lends itself to easy implementation:

(a) provide engineering and support staff to the Ministry of Health to enable it to
exercise regulatory powers is solid waste management and indeed, all sreas of
environmental health;

(b) where the need has been demonstrated, but Inancial limitations prevent
employment of staff, then seek financial assistance for a regional shared service
under a technical assistance programme for a limited period, with some local
contribution for the establishment of a solid waste programme. 1679
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13, INDUSTRIAL WASTES, PESTICIDES, BEACH POLLUTION

18.1 It is recognised that there is a definite need to devise a multisectoral framework for
ensuring adequate management of the ervircnment with respect io industrial wastes, beach
pollution and pesticides,

13.2  Each Ministry or Department of Health shall put up proposals to Government for
establishing a committee composed of personnel from legal, agricultural, health and other
relevant ministries to undertake, as a matter of p .ority, a thorough review of all pertinent
legislation in the Region with a view to:

(i) identifying the gaps in existing legialation;
(ii) updating the legislation in the light of new knowledge in the short term;

(if)  redrafting all the relevant legislation in the long term, and

(iv)  establishing guidelines and standards for mainteining a healthy environment,
specifically to:

(a) control
(i) the use of pesticides

(i) the exceasive use of fertilisers on land to prevent the mordinate increase
of nitrate nitrogen in water resoues;

(b) prevent pollution of catchments, rivers, and water courses from toxic
effluents of any kind from industrial plants, and set limits t¢ the level of any
toxic elements in any effluent;

(c) control the discharge of industrial ffluents to public sewers, where these
exist or are to be built, and authorise appropriate charges for conveyance
and trestment;

(d) compel an industrial developer to trest toxic industriul vaastes before
discharge, and until it complies with hiochomical oxygen demand snd
suspended solid standard set, or by any method of poliution assessment that

may be devised.
February 1979
13.8 The CARICOM Secretariat shall alert Member Countries to the existence of the
advisory capabilitics in the sros of pesticides at CARDI, Trinidad, and further urge those
Nember States who have not slready donc so, to utiliss this facility for obtaining expert
advice on:
(8) the contents of relevant legislation, being considered for enaciment;

(b) setting up the machinery necessary for implementation of pe.ticide control messures.
1982

13.4 The poliution of the beaches and tewmitorial waters of the countries within the
Caribbean both by liquid and solid wastes snd also by oil end ship dischaiges, threaten the
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quaity of the beaches and are inimical to the marine ecosystem in coastal zones. ‘I'his can
adversely oifect tha health, economic viability, and food resources of the Region, so it is
recommended that the following procedures be adopted,. :

13.5 Each country should take the necessary steps to ensure that wastewater is only
discharged to the sea through diffusers on long outfalls, after it has been at least scieened
and comminuted. Preferally, it should Le subjected to primary treatment and disinfection,

In addition, the outfalls should be on sites where detailed studies of wind direction and
current flows have established that the discharges will flow seaward, thus minimising the
possibility of pollution of the beach or coastal waters.

1985

13.6 Each Government should take steps to support the formulation of international
agreements to control pollution of the sea generally and in particular the Caribbean Sea,
specifically to conduct research into the pollution from land-based sources, oil discharges,
toxic and radioactive materials and their effects on marine life.

1982

18.7 Each Government, and especially those with interest in the fish and shellfish industry,
should initiate action to protectfisand shellfish from harm that can be traced to toxic
chemical or other industrial discharges, dumping of liquid or solid waste and sludge, by
creating regulatory agencies. It is also prcposed that the training of nationals to acquire
knowledge of the marine environment be pursued with some diligence. 9
198

18.8 Each Government should urge the United Nations and appropriate specialised
agencies, such as the International Oceanographic Commission, to initiate immediately steps
to control the discharge of pollutants such as oil from vessels engaged in international
commerce. 1980

18.9 Each Government shall take cognisance of the Joint UNEP/ECLA Caribbean
Environment Project (CEP) which was designed to develop a Plan of Action by 1980 for
management of the total environment In the wider Caribbean and given active support to
this project, during the development of the plan and in the evaluation and implementation

phases,
1979

13.10 A necessary prerequisite to the prevention of serious environmental degradation in
the Caribbean and the consequent detericration of the health of the population, is the
adoption of a clear-cut policy vis-a-vis the effects of industrial and agricult.:ral development.
Each Government shall, therefore, take a policy decision to:

(i) approach international furding agencies for financial assistance in the form of
loans and/or grants to he managed by the Caribbean Development Bank,
specifically for the funding of Environmental Health Projects;

()  ensure that in industrial and agricultural project proposals, sufficient attention is
given to the environmentsl implications of the particular development;

(if)  ensure that when dealing with any type of development and/or construction
project which may adversely affect the environment, an environmental impact
assessment is undertaken promptly in order to be satisfied ihat all the real costs of
the project are borne by the developer/construction agent. 1979
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13.11 _Ideal.ly. in order to implement this policy, the following specialist personnel would
be required in the subject areas indicated, but not all at the same time. They should work in'

ntmldtii-gisciplinnry teams, the composition of which would depend upon the probiems to be
stuailed.

(i) Impact of Industry on Health and the Environment (including industrial waste)

—  Public Health Engineers
—  Industrial/Chemical engineers
- Ecologists
— Marine Biologists
~—  Public Health Personnel (epidemiologists)
- | Eh;rironmental Engineers and Scientists
—  Behavioural Scientists (Anthropologists/sociologiste,
—  Vector Biologist
— Information Systems/Communications Specialists

(i) | Chemical contamination of Environment — Health effects of chemical and pesticides.
~ Toxicologist/epidemiologist
- Entomologist
- Analytical chemists
-  Sanitary inspectors for monitoring educators and extension officers

(iii) Other Consultants

Meteorologist
.. Oceanographer
Geographer
Forestry experts
Soil engineers
Hydrologists
Biology/Zoology specialists
Veterinarians
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14 COMMUNITY PARTICIPATION AND EDUCATION

14.1 It is known that most Governments have established ministries which deal with social
affairs, co-operatives, education, community development; and public health education is
undertaken by the Ministry of Health. It is proposed that priority must now be given to the
promotion and strengthening of health education services, and the establishment of closer
co-operation not only between the social development and community organisations, but
also with thoee responsible for industrial and economic development.

142  Each Government should, there{ore, set up a committee of staff members working
in the various subject areas mentioned above, to liaise with the environmental health
agencies in order to prepare specific programmes for community health education and the
active participation of all sections of the community, within the limits of their technical
capabilities, in environmental health programmes. 9
1980

143 Each country shall ensure that the education of communities in environmental health
matters becomes an integral part of the national education policy. These should take the

following forms:

(a) the inclusion of environmental health education subjects on the curricula of all

schools throughout the Region.

September 1981
the inclusion of environmefrtml health education on the curricula of all Teacher
Training Institutions in the Region.

September 1980

the inclusion of the subject of Environmental Health on the list of subjects to be
examined by CXC at the end of all secondary schools programmes,
September 1981

(d)  the active encouragement of service and/or voluntary organisations to promote
"°  community education and participation in environmental health, and the
establishment of an effective communication system between environmental
health agencies, and all civic and service organisations. 1979

14.4 In order to generate general awareness and to involve the public in the Environmental
Health Strategy, each Government should plan a public education programme in
environmental health to be commenced in June 1980, ideally on World Environraents! Day.

14.6 It is emphasised that the success of any programme being formulated depends upon
its complete acceptance by the community which is to benefit from its implementation. It
is, therefore, wise to obtain their involvement as early as possible,

14.6  Governments should encourage community participation in all environmental health

activities from the conceptual stage tirough implementation, and make serious efforts to
maintain their continued support. 979
1
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15. REGIONAL PROGRAMMES

15.1 mmezﬁmuﬁg};{lwnt{:ﬁmﬁmﬂ:‘fowtﬂwwuﬁwm
programmes sho ted to those consid absolutely necessary for achieving
eﬂecﬁve utilisation of available resources.

16.2 Some of the projects that meet the above criteria are:
(a) Manpower Development and Training of environmental healtly personnel;
(b) Establishment of a Commonwealth Caribbean Environimental Health Institute;

() Public Health Engineering Units to serve a group o£ countries until each country is
able to support its own administrative structure;

(d)  Technical co-operation as outlined in Strategy 10.5;
(e) Water Quality Laboratory Service as detailed in Strategy 10.10.

16.3 Responsibilities of the proposed organistions have been proposed in the strategy.
These are not by any means exhaustive, and their forms and structure are matters for
detailed study by the organisations responsibile for implementation, acting in consultation
with the various Governments.

16.4 The Lesser Developed Countries have been experiencing difficulties in obtaining
funds to install wastewater collection and disposal systems. In at lesst two countries
feasibility studies and plans have been prepared for implementation. In these cases there is
ample justification for the installation of these facilities, and as is well known, while
negotiations continue, the cost of implementstion escalates steadily. A determined effort
should, therefore, be made to find a solution to the problem.

Each country should, therefore, ask the CARICOM Secretariat and PAHO/WHO to
meet with organisations which are interested in environmental health development in the
Caribbean, in order to investigate the problem outlined above, prepare guidelines and
suggest concrete proposals for obtaining financial support which can be epplied regionally.

15.5 As a matter of priority, an inventory of resources, personnel, and facilities is crucial
for the further development in the field of environmental health in the Caribbean.

In order to facilitate this exercise, a specialist (or, preferably & small group of

specialists) should be engaged to compile the inventory of personnel and facilities. The.
terms of reference of this individual (or group) should include:

(a) soliciting the support of existing institutions operating in the Region with the
.+, . view to obtaining information regarding regional resousce personnel, facilities, and
| (b)‘b " making recommendations on:
(i) the establishment of an appropriate data collection system;
(ii) the establishment of a formal system for monitoring environmental factors
in an effort to assess environmental quality and an infrastructure to provide

- for the enforcement of legislation;

(iii) the establishment of a data bank consisting of:
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= an inventory of resource personnel;
= an inventory of resource of technical facilities;

— an inventory of technical data based on the documented experiences of
other countries;

(v)  the phasing of manpower absorption based on the examination and
‘ projecticn of needs, manpower training, and the short-term use of manpower
from outside the Region where necessary;

(v) the development of a surveillance system for on-going monitoring of
environmental health indicators and of impacts;

(vi) the establishment of a system for monitoring and prevention of adverse
health effects in respect of personnel involved in the regular use of
pesticides, as well a3 its impact on the ecosystem;

(vii) the development of a phased project based on priority needs giving due
consideration to the financial implications in terms of capital and recurrent
expenditure,

15.6 It is important that both of the sbove recommendsations should be reviewed and
evaluated in the context of costeffective considerstions, both short term and long term.
1980

156.7 Each Government will participat> in and meet the local expenses within its own
country of a biennial review of environmental health improvernent, the status of
Frogrammss and degree of accomplishment, by the Caribbean Community Secretariat, Pan
Awerican Health Organisation/Worid Health Organistion and ivpresentatives of Agencies
contributing to environmental health development.

Starting date: 1981



16 . CARIBBEAN ENVIRONMENTAL FEALTH INSTITUTE

16.1 Each country should request the Secretary-General of the Caribbean Commu nity
Secretariat to consult with the Pan American Health Organisation/World Health
Organisation, United Nations Environment Programme, University of the West Indies,
University of Guyana, and other interested United Nations agencies to initiate action on the
establishment of a Commonwealth Caribbean Environmental Health Institute, with initial
responsibilities for the promotion of safe environmental health conditions in the area. The
organisation will be responsive to the needs of CARICOM Governments who are to
contribute to its upkeep. Its aim and objectives should be as follows:

#) Assessment of present environmental conditions by, for example. undertaking
baseline studies in land, sea and air. ’

(ii) Tr;imng of regional personnel in environmental health particularly in the LDCs,
an

(8) identifying manpower and training needs in the Region;

(b) proposing manpower development and training programmes in management,
~ engineering, technical and operational grades to ensure a constant supply of
workers.

i) (a) Providing expert advice on measures to be taken to prevent pollution of the -
) ) environnngnent from any source, and for its protection specifically in the areas
of water supply, liquid and solid wastes, pesticides and beach pollution.

(b) Recommending for adoption model legialation and administrative structures
of organisations, for effective local or sub-regional management in these
areas,

(iv)  Carrying out vesearch and technical studies in hydrology, water resource
development, planning, use of local materials arid any other relevant matters.

v) Identifying a regional pool of experts in environmental health.

(vi)  Providing technical assistance in undertaking feasibility studies and preparing
projects for financial assistance.

(vi) Developing environmental health information systems and education programmes,
both general and technical, in order to create public awareness by increasing the

spread of knowledge.

(viii) Preparing guidelines for regional action to deal with major and minor oil spills in,
and to prevent continuing pollution of the Caribbean Sea by uncontrolled
dumping of wastes.

(ix) Designing model environmental health legislation for the Caribbean countries.
(x) Any other relevant function.

16.2 However, there is the need for a detailed feasibility study on the Environmental
Health Institute. Herce, the Caribbean Community Secretariat should:—
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(i)

Prepare profiles on regional institutions in the Ceribbean and Latin America
concerned with the delivery capability in environmental health services of
management, training, education, research, information, community
participation, planning and impact assessment, in relation to environmental

health.
March 1979

Appoint consultants, preferably experts from the Caribbean in environmental
health, to prepare working documents on possible eltemative models for a
suitable Caribbean Environmental Health Body. These consultants should:-

(a) Study available facilities in the Region, including those in St. Lucia, which
can be utilised for the establishment of an Environmental Health Institute;

(b) Assess the needs of the Caribbean Region, with particular emphasis on the
LDCs, in the environmental health area;

(c) Consider the scope and functions of a strategically located Caribbean
Environmental Health Institute or focal point for co-ordinzgting and assisting
in regional development in environmental health;

(d) Suggest roles for major institutions in the Region which are engaged in
related activities to form an environmental hezalth network;

(e) Indicate present and posmible sources of funding for the planned
development of environmental health programmes in the Caribbean Region
with special aitention to the Caribbean Environmental Health Institute.

[f) Prepare a report on their findings and make recommendations.
May 1979

16.3 If the feasibility reports indicate that the establishment of the Environmental Health
Institute is feasible, then each Government should take urgent action to ensure that the
lmﬂtutke. becomes operational, as an emential part of the regional environmental health
networ

1981
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17. IMPLEMENTATION

17.1 In environmental health and sanitation as in any other area, if effective achievements
are to be made, certain basic conditions must be fulfilled. In this instance, three of them
have been selected:

(a)  The participating Governments must firmly express their intentions to provide
sanitary facilities in clear policy statements.

(b) Money must be made available.

{(c) The prospective users must wish and see the need for sanitary facilities, that is,
there must be community participation and acceptability.

17.2 Admittedly, it is increasingly difficult to get all these conditions present. The
question of the setting of priorities, costs of implementation compared to anticipated
achievements, and the real diffizulties of asgessing improvements in the quality of life often
defy easy acceptance.

17.3 However, the environmental health problems will not simply disappear. In fact, they
will worsen, if not tackled with vigour. It is therefore suggested that the CARICOM
Secretariat should:

(a) invite Member Governmenis to approve:

(i) the provisions of the Strategy and publish policy statements on
environmental health;

(f) the formation of a Caribbean Co-ordinating Working Group for
Environmental Health to implement the provisions of the Strategy, and to
generally play a catalytic role, at least initially, in all environmental health
activities in the area.

() The group will consist of representatives of CARICOM Member Staies,
Caribbean Development Bank, Pan American Health Organisation/Wordd
" Health Organisation, UNEP/ECLA Caribbean Environment Project, and
other Agencies as may be considered appropriate;

(b)  camry out investigations into the activities of Aid Agencies and donor countries in
an attempt to find out what monies can be made available to environmental
health programmes and on what terms, This information will then be transmitted
to Governments with such recommendations as are considered necessary;

(c) assist in obtaining management and engineering expertise in project planning,
preparation, and supervision of construction when requ:sted by Governments;

()] supply to Governments, for imy lementation, details of proposals in the Strategy
of a regional or national nature.

17.4 Member Governments should adopt the Strategy and take indicated measures to
implement its provisions subject, of course, tc any alterations to suit local conditions that

may be considered necessary.



18. PLAN OF ACTION
FOR CARICOM MEMBER COUNTRIES

18.1 In order to facilitate action to implement the Strategy proposals, Member Countries
are deing requested to take the steps indicated below:

()

@)

(iii)

(iv)

v)

(vi)

(vii)

Adopt a firm policy to pursue at the regional and national levels, improvements in
environmental health designed to achieve specified goals in water supply, liquid
waste and excreta disposal, solid waste, industrial waste, beach pollution and
pesticides.

Provide financial and other logistics support, as a matter of urgency for the
following activities:

(a) a Caribbean Training Programme for improving the technical and managerial
capability, and the skills of all workers in the environmental health sector;

(b) an in-depth study into all the implications of the establishment of a
Caribbean Environmental Health Institute.

Agree to the establishment of a Cc-ordinating Working Group in Environmental
Health which will stimulate regional efforts in the implementaticn of the Strategy
proposals, and lay the basis for Caribbean collaboration in environmental health
management in the Region.

Particiate in the preparations for, and support the establishment of, a Caribbean
Environmental Health Institute which will prepare and implement improvement
programmes in training, management, research, monitoring, engineering design
and project preparation, legislation and any other relevant topic.

Adopt a plan designed to eliminate the outstanding national environmental
hazards using the resources available, and seeking assistance either bilaterally or
regionally from donor countries or lending agencies to supplement these
resources. For example, the Strategy proposals made in 10.1 and 11.6 are
achievable, and absolutely crucial to the achievement of a healthy community.

Include environmental health topics in the entire educational system and use
other suitable methods to inform the putlic, and thus obtain their full
participation in the implementation of environmental ncalth prograrames.

Recognise the need for, and ensure the provision of environmental health
assessments in national development planning, and industrialisation programmes,



CONCLUSION

As a conclusion, the following quotation®* is made for study:

“One of the major priorities for extending sanitary facilities and hygienic practice is to
raise the level of human health, to prolong life, and to prevent the ever present insults
to safe and comfortable existence. In thesz objectives , we must be eternally reminded
that man is an endangered species in the regions of present concern, by a host of
familiar and unfamiliar environmental hazards long conguered or unknown in the

highly developed world.

The fact is illustrated, even if oversimplified, by the record that infections, parasitic,
and respiratory diseases account for 43.7% of all deaths in developing countries. Only
10.8% occur in developed regions. A contrary picture appears with cancer and diseases
of the circulatory systems. They are slowly increasing even in less favoured countries.
In the latter, they account for 18.6, while in industrialised areas they represent 47.4%
of all deaths.

Reduction or elimination of cholera, typhoid, dysentery, residual diarrhoea, protozoal
disease, flies and mosquitoes remain the major battle grounds for the sanitarian for a
long time to come. Promise of more effective vaccines, antibiotics, and drug therapies
does little, even if succesaful, to eliminate the necessity of literally “building out” these
diseases and their vectors by sanitary facilities and their understanding use”.

*Abel Wolman
The Johns Hopkins University

Baltimore, Maryland,
U.S.A.



APPENDIX 1
ENVIRONMENTAL HEALTH STRATEGY
CONFERENCE/WORKSHOP, GRENADA
9-13 OCTOBER 1978

LIST OF PARTICIPANTS
MEMBER GOVERNMENTS
ANTIGUA
ai:Mr, E.H, Lake .- —  Chief Public Health Inspector
Ministry of Barbuda Affairs and
Sanitation
Mr. L. Reifer = Superintendent, Water Treatment Plant
Public Utilities Authority
BARBADOS
Mr. C. Burton = Head of the Civil Service
Prime Minister’s Office Consultant
Dr. L. Hamey —  Chief Medical Officer
Ministry of Health
Mr. 8. Lovell —  Chief Public Health Inspector.
Ministry of Health
Mr. A. Archer —  Project Manager
. Bridgetown Sewerage Project
Mr. W, Sealy =~ Chief Engineer
Water Works Department
BELIZE
Mr. F. Staine ~  Principal Public Health Inspector
Ministry of Health
DOMINICA
Dr. J. Wray = . Chief Medical Officer
Mr. L. LeBlanc -~ Chief Public Health Inspector
GRENADA
Mr. H.C. Roberws .— Project Manager (Ag.)
Central Water Commission
Mr. B. Phillips ~—  Chief Public Health Inspector
Mr. A. Redhead —  Health Education Officer
Ministry of Health and Housing
Dr. F. Caesar ~ Planning Officer
Planning, Development and Training Division
Prime Minister’s Office
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GUYANA
Cde. R. Jones = Principal Medical Officer
Ministry of Health, Housing and Labour

Cde. R. Rajnarine — General Manager
Guyana Water Authority
Cde. E. Best —  Chief Public Health Officer
Cde. A. Harry —  Chief Public Health Officer
Cde. C. Davis — Head, Social Planning & Development Section
State Planning Secretariat
Cde. N. Savory —  Chief Engineer
Georgetown Sewerage and Water Commission
JAMAICA
Dr. T. Aldridge — Director, Environmental Control Division
Ministry of Environmental Control
Mr.L.Lawson —  Chief Engineer
National Water Authority
Dr. C. Bowen-Wright —  Benior Medical Officer
Public Health Department
Mr. J. Murray —  Asgistant Public Health Officer
Mrs. P. Gammon Health Planner
Ministry of Health
Mr. H. Gordon Regional Supervisor
Ministry of Health
MONTSERRAT
Mr. J. Lynch —  Chief Public Health Inspector
Mrs. M. Dyer —  Executive Officer '
. Water Authority
ST. KITTS-NEVIS-ANGUILLA
Mr. M. Woods —  Principal Assistant Secretary
Ministry of Education and Health
Mr. J.A. Stevens .. = Deputy Chief Public Health Inspector
Mr. A. Rawlins — Manager/Water Engineer
: Water Department
ST. LUCIA
Mr. F. Fletcher —  Chief Public Health Inspector (Ag.)
Mr. W.N. Rene —  Environmental Engineer
‘ - Central Planning Unit



Mr. P. Hippolyte — Town Planner, Environmental Planning and

Development Control Section

Central Planning Unit
Mr. 8. French — Engineer
Water Authority
ST. VINCENT
Mr. 8. Branch —  Manager )
Housing Authority
Mr. E. Shortte —  Senior Public Health Inspector
Ministry of Health
TRINIDAD AND TOBAGO
Dr. R. Doug-Deen —  Principal Medical Officer (Epidemiology)
Ministry of Health
Mr. W. Thomas — Director L
. Public Health Engineering
UTHER COMMONWEALTH CARIBBEAN GOVERNMENTS
BAHAMAS .
Mr. J. Bailey — Director
Environmental Health Services
BERMUDA
Mr. P, Mayers =  Chief Health Inspector
OTHER GOVERNMENTS
UNITED STATES OF AMERICA
United States Agency for International
Development (USAID)
~ Mr. C. Miracle = Health Adviser for the Caribbean
Mr. F. Montanari — Environmental Engineer
Ms. L. Wise =  Health Education Officer
.CANADA G
,Canadian International Development .
Agency (CIDA)
Mr. R. Pim "irst Secretary (Development)
‘anadian High Commission
Jridgetown, Barbados
Mr. J. Toller. Counselior

Canadian High Commission
Bridgetown, Barbados

ASSOCIATE INSTITUTIONS

CARIBBEAN AGRICULTURAL RESEARCH AND
- DEVELOPMENT INSTITUTE (CARDI)

Mr. A. Ali —  Pesticide Chemist
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CARIBBEAN DEVELOPMENT BANK CDB)

Dr. B. Yankey —  Projects Officer (Agriculture)
UNIVERSITY OF GUYANA

Dr. U. Trotz —  Dean, Faculty of Natural Sciences.

Consultant
CARIBBEAN ORGANISATIONS
CARIBBEAN COUNCIL OF ENGINEERING
ORGANISATIONS (CCEO)
Cde. L. Alleyne ~  City Enginecr

Georgetown, Guyana
AGENCIES )F THE UNITED NATIONS

PAN AMERICAN HEALTH ORG. \NISATION/
WORLD HEALTH ORGANISATI¢ N (PAHO/WHO)

Official Representatives

Dr. B. Whalley — Country Representative for
Trinidad and Tobago

Dr. M. Henry --  Caribbean Programme Co-ordinator
Barbados ‘

Co-ordinators

Mr. F. Butrico —  Chief
Division of Environmental Health
Sciences, Washington D.C.

Mr. R. Reid —  Environmental Health Co-ordinator

- Division of Environmental Health Sciences,

Washington D.C.

Consultants

Mr. D. Butl — Director of Community and
Environmental Services, Sonoma, California

Dr. E. Mood —  Associate Clinical Professor of Public Health
Department of Epidemiology and Public Health
Yale University

Dr. A.M. Gajraj = Lecturer in Chemical Engineering

: ' Faculty of Engineering
University of the West Indies
St. Augustine, Trinidad and Tobago

M. U, KUz —  Regional Adviser in Institutional Development

Mr. 8. Bames —. Health Education Adviser for the Caribbean Area

Mr. N, Carefoot —  Project Manager

Caribbean Basin Water Management Programme



Participants

Dr. 8. Bennett — Director
Centro Panamericana de Ecologia y Salud
Humane, Mexico )

Mr. O. Sperandio — Director
Pan American Centre for Sanitary Engineerin
and Environmental Sciences, Peru

M. W. Fihley — Sanitary Engineer, Jamaica
Mr. A, Martinez — Sanitary Engineer, Suriname
Mr. G. Etienne — Human Resources, Division
‘ Washington D.C.
Administrative and Technical
Personnel
Mr, E, Parham = Electronic Technician
Mr. L. Gonsalez —  Electronic Officer
Ms. A.M. Westbrook —  Rapporteur/Administrator
CARIBBEAN EPIDEMIOLOGY CENTRE
(CAREC)
Dr. P. Hamilton —  Director e
JOINT UNEP/ECLA CARIBBEAN i
ENVIRONMENT PROJECT (CEP) -
Mr. T.L. Boothe — Co-ordinato
Ms, E. Gittens = Research Officer/Rapporteur
OTHER ORGANISATIONS
ROCKEFELLER FOUNDATION
Dr. P. Jordan _ = Director
Research and Control Department
Castries, 8t. Lucia
PROJECT HOPE
Mr. R. Hickman —  Sanitarian Educator, Barbados
CARIBBEAN COMMUNITY
SECRETARIAT
Dr. P.1. Boyd —  Chief, Health Section
Mr. R. Noel —  Project Manager
Environmental Health Strategy
Ms. C. Leow —  Clerk, Health Section
Ms. B. Sylvesf —  Stenographer

Mrs. C. Coggins —  Stenographer



Water
Supply

Sewage
Excreta
Disposal

Solid Waste
Management

Recognition
and controlof environmental
hazards

General information
Population: 72.400

Area: 442 Km?

Density: 158/sq. Km?2
Natural rate of increase: 14%

SUMMARY

COUNTRY PROFILE

ENVIRONMENTAL HEALTH ASSESSMENT

General Conditions

Water source: surface water dams
and well.

Coverage 40% house connection,
56% standpipe, 4% individual
catchment proposals for
replacing mains over 50 years.

Served by septic tanks and pit
and bucket latrines in St. John’s;
15% rural populations not
served, 6 package sewage
treatment plants in operation.

Crude tipping in lowlands,
project bulldozer assigned to
Ministry of Works, not usually
available. Collection inadequate,
need more vehicles.

Limited beach pollution due to
discharge of inadequately treated
sewage from package treatment
plants. Oil pollution on several
eastern beaches. Pollution at
marines from live-abroad

APPENDIX I
Country: Ant:gun

Remarks

Extension of supplies to
development areas, dams,
treatment works, transmission
mains estimated EC$13 million.
US$.5 million tentative amount
for loans (CDB).

Central wastewater collection
and disposal system necessary for
St. John’s; tentative $1.5 M. US
earmarked by CDB.

Need some management
improvements, authority to start
rate collection and more
autonomy by Ministry in
operation.

Criteria, guidelines and standards
of bathing water and of design
operation and maintenance of
package sewage treatment plants
are needed. Holding tanks and
other devices needed for
live-aboard watercraft.
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Water *
Supply

Sewage
Excreta
Disposal

Solid Waste
Management

Recognition

and control

of environmental
hazards

Gen-ral information

Population: 24,000 {1977

Area: 13,934.1 Km?2

Density: 10.7/Km?

Natural rate of increase: 3.5% (1975)

SUMMARY

COUNTRY PROFILE

ENVIRONMENTAL HEALTH ASSESSMENT

General Conditions

Ground water, shallow slit wells.
Urban areas: 90% population,
house connections (H.C); 10%
standpipe.

Rural areas: 35%H.C, 40%

standpipe.
Salinity: high, 20—55% more
than 600ppm.

Urban areas: public sewer and

septic tanks 97%; 3% served by
privies.

New Providence: New

pulverisation plant completed; -

acceptable landfill,

Grand Bahamas (Freeport area): ‘

landfill and burning; marginal.

Family Islands: burning and.

small open tips. Some marginal.
50% of premises without storage
containers,

Sewage disposal into deep wells,
720’ deep poses risks to
underground water supplies.
Littering and unauthorised
dumping of solid waste

widespread. Oil pollution of

beaches observed,

APPENDIX T
Country: Bahamas

Remarks

Water- chlorinated, not
filtered.Estimated 100 samples -
collected monthly.
Bacteriological and salinity
analyses. Government supplies
75% positive, private 68%
Reverse osmosis desalination
plant. provides 0.5 million gallons
daily.

No figures available for rural
areas (Family Islands). New
Providence requires wastewater
system, treatment and disposal.

New Providence:
Staffing/management of
pulverisation plant need
strengthening. Plant still being
de-bugged. Fee paying system
instituted.

Wastewater collection, treatment
and disposal systems required to
eliminate risk of pollution of
water supplies. Good solid waste
management practices should be
instituted. Qil Pollution regional
problem,



26

‘Water -
Supply -

Sewage
Excreta
Disposal

Solid Waste
Management

Recognition
and control of
environmental

General information
Population: 245 000
Area: 431 Km?2.

Density: 568/Km?2

Natural rate of increase: 0.6%

SUMMARY
COUNTRY PROFILE

ENVIRONMENTAL HEALTH ASSESSMEN1

General Conditions

Coverage: 76% house connection
and 24% standpipe throughout
Barbados, 100% access in rural
areas. Source: ground water
excluswely, leak detection survey
in progress.

Complete coverage in urban and
rural areas by septic tanks and
pit latrines and suck wells —
over-flow of septic tank in

drainage gutters.

Improper storage of refuse
dumping in alleyways — main
solid waste shredder under
construction.

Signs of beach pollution due to
discharge of untreated or
inadequately treated sewage into
coastal waters.Oil pollution
extensive on beaches on the east
side of island.

APPENDIX 11
Country: Barbados

Remarks

Main water problem: protection

of ground water. Sources:
salinity on the increase in wells
on the West Coast. Nitrate level
20—30 mg/1

Poilution of ground water from
sewage and pit latrines.
Inadequate maintenance of
package sewage treatment plants.
Wastewater collection and
disposal system for Bridgetown;
tenders called for.

Inter-relationship and
management problems, proper
utilization of modem collection
fleet is the weakest point. Solid
waste from cruise ships dumped
at sea.

Criteria, guidelines and standards
of bathing water quality and of
design, operation and
maintenance of package sewage
treatment plants.
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Disposal

Solid Waste
Management

Recognition
and control of
environmental
hazards

General information
Population: 140,000
Area: 22,965 Km?
Density: 6/Km?

Natural rate of increase: 3.1% ‘

SUMMARY
COUNTRY PROFILE

ENVIRONMENTAL HEALTH ASSESSMENT

General Conditions

Source: wells, rainwater

- catchments Coverage: 45%

urban, 26% rural population
served.

Belmopan: 100% house
connection

Sewage disposal poor in urban
area and rural areas. High
percentage without any facility.

Improper disposal and collection
of solid wastes, starage adequate,
collection irregular.

APPENDIX II
Country: Belize

Remarks

CIDA proposals for extension
being considered for
imprlementation. Improvement in
chlorination service required.
Revision of rate structure.

Discharge of sewage in canal
creates septic conditions in
Town. Could be improved with
Community effort — need latrine

programme.

Application for better
management principles. Site
preparation, equipment
acqulsition required, financial
support needed. Difficulty
experienced in obtaining spsre
parts for vehicles, major overhaul
of maintenance operations
indicated.

Public information programmes
required, also revision of health
legislation to control major waste
discharges.



Water
Supply

Sewage
Excreta
Disposal

Solid Waste
Management

Recognition

and control

of environmental
hazards

General information
Population: 56,000
Area: 21 sq. miles
Density: 2,666/sq. mile
Natural Increase: 0.8%

SUMMARY

COUNTRY PROFILE

ENVIRONMENTAL HEALTH ASSESSMENT

General Conditions

Mainly individual household
tanks supplied by own roof
catchment. Supplemented by
trucked supplies from
Government or private licensed
wells. Desalination plants at a
number of commercial
establishments. Piped brackish
water available in some parts of
the Island for non-potable

purposes.

Mainly individual household
cesspits. Cities of Hamilton and
St. George, and certain other
areas are sewered; sewage
discharged to sea.

Regular organized collection and
disposal service by P. W. Dept.
Refuse subjected to pulverisation
treatment, deposited on inland
dump. Intermittent pollution
and nuisance problems.

Some residentiel areas lack
adequate water storage facilities,
flush toilets and proper sewage
disposal. Increasing nitrate levels
in ground water supplies. Oil

pollution on beaches. Vector

(mosquito) control.

APPENDIX I
Country: Bermuda

Remarks

Water Authority set up under
provisions of the Water
Resources Act 1976 to control
exploitation of ground water
resources. Drinking water
standards revised and updated.
Well water supplies under regular
surveillance by Government.

Pollution control regulations
Proposed to protect ground
water resources. Present sewsge
treatment anc disposal standards
under review.,

Revised methods needed to
reduce bulk of deposited
material and extend dump life.

Ilousing up-gradirg proposals
under active consideration.
Long-term extension plans for
certain sewered areas. Nitrate
levels in ground water supplies
closely monitored.

Studies continuing into oil
pollution and control.
Maintenance of ‘‘Aedes
aegypti-free’® PAHO
certification.
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Water
Supply:

Sewage
Excreta
Disposal

Solid Waste
Management

Recognition
and control of -
environmental

General information
Population: 75,000

Area: 751 Km?

Density: 100/Km?2

Natural rate of increase: 1.1%

SUMMARY

COUNTRY PROFILE

- ENVIRONMENTAL HEALTH ASSESSMENT

General Conditions

Coverage: 24% house
connection; 56% standpipe -
EC$4.6M. spent Phase I and IT —
master plan. Additional $1.0M.
required for completion.

Phase II — watershed
anagement problem - high
incidence waterborne disease.

Estimate 10,000 houses without
any facility — sewage system in
Roseau discharges in coastal
waters without treatment.

Poor collection and disposal
practice -- lack of equipment.
Dump near sea along road —
Roseau.

Pesticide problems. .
Limited beach pollution due to
poor solid waste and untreated
sewage discharge.

APPENDIX 11
Country: Dominica

Remarks

EC$10.0M. for Phase III. Total
programme calls for 22 water
supplies to cover 97% —
Population {1993). Nee

improvement watershed
management and quality control.
US$0.79M. period — 1973171,
(CDB) US$75.GM. projected
Phase II.

Extension of centrs} sewage
facility for Roseau and
Portsmouth indicated. Seccndary
treatment for wastewater
Canefield and Goodwill.

Need landfil} improvement
Practices.

Relocation of disposal site
serving Roseau,

Guidelinos for controiling the uge
of chemicals in eyriculture.


http:US$75.GM

Water
- Supply

. Sewage
Excreta
Disposal-

Solid Waste
Management

Recognition

and control

of environmental
hazards

General information

Population: 96,000
Area: 344 Km?
Density: 279/Km?

Natural rate of increase: 0.4%

SUMMALY

COUNTRY PROFILE
ENVIRONMENTAL HEALTH ASSESSMENT

General Conditions

All supplies from surface water
and springs — smsll dams and
reservoir provide inadequate
storage — 50 year-old
distribution systems — high
water loss — 88% coverage —
38% house connect. — 50%
standpipe.

Existing sewage system discharge
through outfall — package
sewage treatment — plant not
operating satisfactorily, long
standing problems — poorly
constructed latrines in rural
areas.

Five dump sites — poor sitirg
and planning — dumping at sea —
no heavy equipment.

Visual beach pollution due to
discharge of inadequately ‘reated
sewage from package treatment
plants and outfalls. Solid waste
dumped into coastal waters.

Reforestation and erosion
problermrs, inadequately treated
water storage, sophisticated
water plant does not function
properly at times, mainienance
problems.

$5.0M. improvement programme
bel;ng financed by CIDA and
CDB.

Old sewage ejector needs
replacement, outfall broken,
discharge sewage close to shore —
Grand Anse area need central
sewage system, feasibility study
completed — septic tanks cleaned
manually, tanker available but
defective.

Inadequate number of collection
vehicles, indiscriminate dumping
of refuse in drains reported.
Improved method of solid waste
management badly needed.

Criteria, guidelines and standards
of bathing water and of design,
operation and maintenance of
package sewage treatment plants.



SUMMARY

COUNTRY PROFILE

ENVIRONMENTAL HEALTH ASSESSMENT e

Country: Guyana

L6

Sewage
Excreta
Disposa.

Solid Waste
Management

Recognition

and control

of environmental
hazards

General informatio__

Population: 809,000

Area: 214,969 Km?2
Density: 4/Km? ‘
Natural rate of increase: 2.2

General Conditions

Coverage: 96% urban, 72% rural,
severe water problems in Linden
area.

Difficulty experienced in
financing development plans;
poor quality control in rural
areas.

Sewerage system, Georgetown
old, (30%). Pipes in poor
condition. Other part of town
septic tanks discharging in
drainage canal, 7% not served.

Old dilapidated incinerator,
sanitary landfill right in middle
of city — poor site management,
New Amsterdam and Linden.

Dust pollution in bauxite
processing area — industrial
waste from sugar and rum
manufacture disposed in
trenches. A few factories under
construction.

Increased use of pesticide in rice
industry.

- g v
EJ‘L‘!;'- HGAMN -

Remarks

Severe operation and
maintenance problems; new filter
for iron removal not operating
properly. Evidence of water
shortage in Georgetown mainly
due to power supply problems.

Feacibility study for extension of
sewerage carried out. Cannot be
implemented due to lack of
funds.

Several studies carried out but no
implementation due to lack of
funds.

Very high cost of electro-static
precipitator makes improvement
not possible.

Other raethods iess effective and
cheaper could be considered —
public health personnel need
upgrading to deal with
environmental problems.



Wabelu
-Supply

Sewage
Excreta

Disposal

Solid Waste
Management

Recognition

and control

of environmental
hazards

General information
Population: 2,014,000
Area: 10,991 Km?
Density: 183/Km?

Natural rate of increase: 1.7%

SUMMARY

COUNTRY PROFILE

ENVIRONMENTAL HEALTH ASSESSMENT

General Conditions

Coverage 98% hoise connection
in Kingston. 35% house
connection in rura: .-:a. 50%
through standpipe — have special
water quality inspectors.

Rural water programme in
planning.

15% coverage in Kingston.
Sewage system alzo in Montego
Bay. Over 70 small package
plants in operation — 5% without
access sanitary facilities.

Indiscriminate dumpingin some
areas — poor planning of disposal
sites — operation and labour
problems.

Industrial waste problems with
bauxite-alumina plants. Some
beaches in vicinity of Kingston
highly polluted from untreated
sewage in Kingston harbour.

Remarks

Total expenditure in
construction totalled $25.6M.
outsite Kingston — 156% external
financing (IADB) Kingston
$24.1M. five-year period. Major
problems in operation and
maintenance.

Sewage extension project in
progress; poor operation of small
sewage treatment plants; training
of operations personnel urgent.

No clear assignment of authority
for planning in Kingston —
comprehensive solid waste plan
being cormmissioned — Ppoor
public attitude re dumping of
waste.

Have created Environmental
Control Division and Natural
Resources Conservation
Department for environmental
management — Regulations
require sewage discharge bevond
reef line in coastal arcas.
Secondary sewage treatment
needed for Kingston.
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Sewage
Excreta

Disposal

Solid Waste
Management

Recognition

and control

of environmental
“hazards

General Information
Population: 12,160
Area: 98 Km?
Density: 133/Km?

Natural rate of increase: 1.6%';: b
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SUMMARY

COUNTRY PROFILE

ENVIRONMENTAL HEALTH ASSESSMENT

General Conditions

Coverage: 70% with access —
development programmes.

Presently extending storage’

capacity. Source — wells and
springs- (O
Septic tank and pit latrines only
— 24% without facilities.

Sanitary landfill — operation
satisfactory — bulldozer
available.

Localized beach pollution

reputed from poor excreta
disposal practice and oil.

APPENDIX 11
Country: Montserrat

Remarks

No increase in population,
Development programme
financed by CIDA. Cost
EC$7.5M. estimated cost for
extending distribution systam
EC$3.76M

Need a programme for rural
excreta disposal. Sewerage
system should be considered for
Plymouth.

Good example of solid waste
management for small islands.

Revision of Health Legislation
required.
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Solid Waste
Management

Recognition

and control

of environmental
hazards

General information
Population: 66,000
Area: 357 Km?2
Density: 184/Km?

Natural rate of increase: 0.3%

SUMMARY

COUNTRY PROFILE

ENVIRONMENTAL HEALTH ASSESSMENT

General Conditions

Coverage 40% house connection;
50% standpipe. Source: surface
water and wells — water being
trucked in Nevis, rural waters not
treated; chlorination needed.
Shortage of water in dry season.

Mainly septic tank and pit
latrines — 2 sewage treatment
plants for hotels.

Coverage: "% septic tanks.
Latrine — 9% not served.

Collection satisfactory — crude
dumping in mangrove swamp.
Site management needs
improving. ’

Need Regulations for approval of
subdivisions with agricultural
development; ground water
resources needed monitoring —
other wastes — brewery and s3oft
drink manufacture.

EWA a0 iy hp s

APPENDIX I
Cpuntry: St. Kitts/Nevis/Anguilla

Remarks

Have master plan for
development. CIDA assistance
EC$§4.2M. ~— ground water
investigation Basseterre UNDP
project — new wells with CIDA
assistance.

$1M. projected amount
involvement CDB — water
department needs more
autonomy. Converted slow sand
filter to rapid sand-algae
problems in sedimentation tank.

Have on-going latrine programme
— need planning for development
Basteterre — developer taking
piccemeal approach for sewage
disposal.

Six vehicles provided by CIDA.
Twenty acres of mangrove araas
filled may have environmental
impact.

Staff needs further training to
deal with environmental matt.ss
— need basic water quality
laboratory.
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COUNTRY PROFILE

APPENDIX 11
ENVIRONMENTAL HEALTH ASSESSMEN'

Country: 8t. Lucia

- 10T

Recognition
and control of
environmental
hazards

General information

Population: 108 000

Area: 616 Km?

Density: 175/Km?2

Natural rate of increase: 0.5

General Conditions

Coverage:
34%; standpipe 42%. High
pumping cost — severe water
restriction in dry period.

Sewage system in small section
of Castries — discharging in
harbour; Hotel with small
package plants poorly operated.

Within Castries coilection fairly
good — poor in other areas —
disposal by sanitary landfill —

operating practice deficient — -

disposal poor in other areas.

Limited beach pollution due to
discharge of inadequately treated
sewage from package treatment

plants. Many tar balls on beaches -

on the eastern side. Untreated
sewage discharged into harbour
at Castries. Some solid wastes.
discharged directly into coastal
waters.

ht
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Remxks

Increased rate of deforestation
1978—77 water supply loan —
CDB US$428,000. Project Bank
Involvement Phase II —
$500,000; shortage of skilled
manpower; need to improve
chlorination; development of
Vieux Fort affected by water.

Extension of Castries system —
required — CDB approved
$388,000. Problem with 250-bed
hospital sewerage; septic tank
system in unsuitable soil causing
pollutioh — Rockefeller
Foundation funding latrines
programme for control of
Bilharziasis — suitat,le for general
use.

Problem of abandoned cars.
Need better planning of disposal
site. Need improvement in solid
waste management and extension
of services outside Castries.

Criteria, guidelines and standards
of bathing waters and of design,
operation and maintenance of
package sewage treatment plants
are needed.

Improved method of solid waste
management needed.

Sewage treatment plant needed
to serve Castries.
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Water
Supply

Sewage
Egrcreta

" Solid Waste

Management

Recognition
and control of
environmental
hazards

General information
Population: 93,600

Area: 388 Km?

Density: 240/Km?2

Natural rate of increase: 0.9%

SUMMARY

COUNTRY PROFILE
ENVIRONMENTAL HEALTH ASSESSMENT

General Conditions

Coverage: house connection
25%, stand-pipe 65%, no supply
5%. Supply has serious
deficiency — old distribution
system in Kingstown — excessive
leakage — inadequately treated
water storage — pocr quality
during rainfalls.

Centralized system in small
section of Kingstown with
primary treatment and
chlorination not operational —
one small package plant.
Coverage: septic tanks 20%; pit
latrines 75%; no facility 5%.

Collection system adequute in
Kingstown and othe; main towns
— sanitary landfill badly
operated -—- no cover material.

Unsatisfactory.
Untreated sewage flows into
harbour. :
Solid Waste dumped into sea
EE ALY E S AT

APPENDIX I
Country: 8t. Vincent

Remarks

Erosion problem in watersheds.
High rate of deforestation.
Administration needs
considerable improvement. Need
leak detection survey.
Operations and maintenance
proklems.

System not fully utilized only 44
commercial connections.
Financial assistance for
completion required. Latrine
programme discontinued.

Maintenance of vehicles carried
out by others — availability of
trucks unpredictable — no
equipment for compaction of
solid waste.

Management under public health
officers sufficient to control
operations, lack of financial
support.
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- SUMMAERY

COUNTRY PROFILE

ENVIRONMENTAL HEALTH ASSESSMENT

APPENDIX IT
vounwy: 1rinidad and Tobago

General Condmons Remarks
Water Coverage urban 50% house Large water supply projects
Supply connection; _ under construction to
47% standpipe — supply in complement water demand in
Port-of-Spain inadequate. areas in North and South
: Trinidad. New training centre
established with UNDP
Sewage 45% urban area connected to assistance. Technical assistance
Excreta sewerage — through IADB for management
Disposal 97% rural area with adequate improvement.
disposal.
Some pumping station and
Solid Waste Six open burning dumps which package treatment plant
Managenent need upgrading and converted to troubles.
' sanitary landfill.
National solid waste plan
Recognition Rapid industrialization gives rise proposed will require 1-2 years
and control of to environmental problems; lack to implement. Considerable
environmental of environmental management; training required for site
hazards some oil pollution reported. improvement.

Need to improve infrastructure
to deal with environmental
—1anagement especially in
adustrial development zones.

General information

Population: 1 096 000

Area: 5,128 Km?

Densnty 214/Km?

Natural rate of increase: 1.8% °'



EXTRACT FROM DECLARATION ON HEALTH
FOR THE CARIBBEAN COMMUNITY ,
BY THE CONFERENCE OF MINISTERS RESPONSIBLE FOR HEALTH
1978
(OBJECTIVES)

Environmental Health
Genenl

Carry out, as far as practicable, the recommendations of the Workshop on Environmental
Health Strategy conducted in Grenada in October, 1978, setting up an implementation
mechanism and carrying out a feasibility study of a proposed Caribbean Environmental
Health Institute in St. Lucia.

Drinking Viater Supplies

Provide piped water, safe for drinking, inside the house, for twenty-four hours a day, to
gvery citizen in the Caribbean Community.

Excreta Disposal
Provide approved facilities for excreta disposal to every household in the Community.
Safety of Food

Develop food safety policies in each country and for the Community as a whole in order
to prevent contamination and chemical or biological adulteration and thus reduce human
illness and economic loss.

Stimulate awareness of the importance of food quality for the health of the consumer,
promote health education programmes for the general public and for executives and other
pemonnel in the food industry, emphasising the need for strict observance of the rules of
hygiene in food factories, warehouses, markets, shops, restaurants and houses and for
accurate labelling of packaged foodstuffs.

Salid Waste
Procure the adoption by each country of a system of management of solid waste adapted
to its needs, including efficient collection, treatment and disposal, improved by institutional

development. the training of staff, educational work to obtain community participation and
the necessary legislation.

Pollution

Develop programmes for the early detection, prevention and control of pollution of
water, air and soil (chemical, e.g., industrial waste; physical, e.g., radiation; biological, e.g.,
excreta).

Housing and Human Settlements

Improve housing and heaith conditions in human settlements and promote the health and
»ycho-social aspects of town and country planning, attempting to prevent and solve the
1ealth problems of industrial development and urbanisation.

104



The Health of Workers

Develop a programme, integrated within the general heulth services, to promote the
health of th: working population, controi occupational health risks and procuze the
huranisation of work.

Peticide Control

Preparc 4 programme in each country and in the Community as a whole for pesticide
control, <uacting legislation, harmonising such legislation with that in the rest of the
Community, and promote cooperaiion of the Ministry of Health with the Ministry of
Agriculture and other agencies concerned with pesticide control.

Traffic and other Accidents

In order to reduce the number of deaths and the amount of disability caused by traffic
and other accidents, promote a coordinated programme that takes account of the multiple
nature of accident causes and the need foi collabcration among various ministries such as
the Ministries of Health, Labour, Transport and Education.

Disaster Preparedness

Promote disaster preparedness s an integral part of regioxial development planning and

pr. cure the full participation of each health administration in national pre-disaster planning
and preparedness in the health aspects.
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