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ABSTRACT

The government of Costa Rica has stated through
its Health Minister the need for a formal procedure for
the evaluation and categorization of an environmental
program. The present investigation's goal was to de-~
velop the general methodology that allowed the creation

of this procedure.

Although this methodology was developed for use in
environmental affairs planning in developing countries,
there is a significant potential use in developed coun-
tries. Costa Rica was used as a tesf case, but the
methodology could be used effectively for more beneficial
budget balancing of major research programs such as can-

cer, heart, and other research areas.

This dissertation essentially consists of two parts.
In the first part, which consists of five chapters, method-
ological studies were prepared to support as bases for the
development of the general methodology at an adequate level
for which the procedure of each government or institution
can be deducted and implemented, after an adaptation. The
results of this step are shown in Chapters I and II, which
include an analysis of the evaluation concept reached

through the systemic approach to its definition. The last

iii



chapters of the first part covered an analysis of different
techniques according to their ~ontribution to the evaluation
process. An important advantage of the Saaty method

over the other methods is the fact that the comparative
evaluation by pairs of objects is psychologically easier
than the assignment of values to only one absolute object.
The objective of the investigation and the study justifi-
cation were determined from an analysis of the information
presented in the second part, the Appendixes.

Consequently, in the first part was established the
methodology which consists of two main parts:

* Evaluation of the environmental affairs by using Saaty
technique

* Categorization of the environmental aspects by applying
the methodology to the Costa Rican environmental affairs
using outside and inside country experts' answers to
questionnaires and using inside country experts' answers
to questionnaires for the current status of the environ-
mental aspects.

The second part includes the Appendixes where is
shown the general information about Costa Rican institutions
related to environmental affairs, descriptions of methods
used, the tree construction for the Saaty technique, the
computer program used in the evaluation process, results of
the current status evaluation, the current scale and the
final scale of categorization. Also in the Appendix are the

questionnaires used and the list of experts.
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With this research one goal corresponded to the
profit and experience that came through developing it and
contributing to research about environmental problems
evaluation and categorization. It was concluded that
the institutions analyzed do not have any procedure to
minimize the difficulties and subjectivity in their evalu-
ation and categorization process. The methodology devel-
oped in this research will hopefully bring beneficial im-
pact on environmental affairs concerns in Costa Rica, and
the success of it depends on the post-methodology activi-
ties and, with the government's active participation, an
environmental affairs evaluation and categorization method-
ology has been created for a continuation of the process of
exercising the priorities, adding new ones, and deleting no
longer valid ones. As-‘a result of this proposed methodology
and the inecreasing recognition by the government of scien-
tific input into public programs a Commission Office of
Environmental Affairs, providing links between consumers,

engineers, scientists, and the government, is recommended.
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DESIGN OF A GENERAL METHODOLOGY FOR THE EVALUATION
AND CATEGORIZATION OF AN ENVIRONMENTAL PROGRAM

WITH SPECIAL REFERENCE TO COSTA RICA

CHAPTER I

INTRODUCTION

A, The Problem

The government of Costa Rica has stated through its
Health Minister the need for a formal procedure for the evalu-
ation and categorization of an environmental program.

The Costa Rican government has a Health and Industry
Lawl which establishes rules and regulations that contribute
to the solution of environmental problems. It determines cri-
teria and general procedures for determining category priority.
A judgment commission evaluates the environmental program's
antecedents. However, in the majority of the cases, this law
is inefficacious, and many people do not completely understand
it.

Costa Rica is located in Central America, bounded by



Nicaragua to the northeast, by Panama to the southeast, the
Atlantic Ocean on the east, and the Pacific Ocean on the west.
The population is approximately 2,250,000 inhabitants; around
one third of these people (660,000) is concentrated in the
capital city of San Jose. See Figure A.l%*.

Costa Rica has been distinguished as an agricultural
country with a tropical climate and rainy weather with a mean
annual rainfall of 2484 mm. The vegetation shows a predomi-
nance of forest zones. See figure A.l*,

A very good resource that complements the surface water
is the ground water. The Central Plain population is served by
the country's most important Aquifer called Virilla. One of
the biggest problems that affects the country today is the con-
centration of big and small industries in the Virilla zone be-
tween San Jose and Heredia. See Figure A.l*.

In Costa Rica the concentration of atmospheric pollu-
tion has been at acceptable levels, with very few exceptions
resulting from problems in specific areas. However, a very
fast and constant increment of these concentrations in the
metropolitan area has been observed. This fact indicates the
need for corrective actions soon, because the cost will be
higher if delayed. The major problem that affects pollution
is the emissions from automobiles. The excess of vehicles and

the small and inadequate roads have increased the noise and

*"p" refers to figures and tables in Appendix A.



the air pollution.

The Costa Rican rivers that traverse the country
through the towns and those that border the cities are con=
taminated because they are utilized as disposal places for
human and industrial wastes. Into these waters are disposed
the sanitary drainage without any previous treatment--some-
times domestic solid waste, industrial liquid waste, agricul-
tural solid waste, and the wastes from agricultural erosion
fields. This situation is a big obstacle to the utilization
of the hydrolic resources; furthermore, it causes deterioration
of the environment with the consequent degradation of the popu-
lation's quality of life. See Figure A.l*,

The soil pollution of the country is wide in urban
areas and in agricultural areas because of the feces deposited
through latrines and septic tanks and because of the daily use
of pesticides in agriculture. Scientists have shown that pesti-
cides contribute to the causes of leukemia and nervous illness.2

On the other hand, Costa Rica has been having a big
problem with the industries that are located in lLa Uruca.
They use water from the Virilla aquifer and dispose their wastes
without any previous treatment directly into the river or onto
the ground. Because of the erosion and rainfall, the infil-
tration process begins and contributes to the contamination

of the ground water. This situation has been increasing in




all the countries that have a ground water resource. For
example, in the United States the use is increasing at a
rate of 25% per decade.2 More than half of the Costa Rican
population is served by ground water.

Waste disposal practice in Costa Rica has been affect-
ing the safety and availability of ground water, but the over-
all usefulness has not been diminished on a national basis.

In countries like the United States, almost every known instance
of ground water source has been affected. Costa Rica has not
yet made any study relating to the contamination of ground
water sources.

Waste disposal practices of principal concern are
those related to industrial and urban activities. Existing
technology cannot guarantee that soil attenuation alone will
be enough to prevent ground water contamination from a waste
disposal source. In Costa Rica there are no institutional pro-
grams to address many of the sources of potential contamination,
and neither is there any comprehensive protection of ground
water. Legal action is seldom taken against a specific source
of contamination because individuals, private organizations,
and public agencies seldom have the resources required to
prove that a specific source is the cause of the contamination.

The effective utilization of ground water is attain-
able only by the commitment of adequate manpower to prevent,
or at least control, its pollution. The Ministry of Commerce,

Industry and Economy of the Costa Rican government (MEIC) has



started to worry about the problem of having no treatment

for industrial wastés, especially with the industries loca-
ted in La Uruca, because the industries are close to the
Virilla aquifer, today's and tomorrow's source of water supply.
The government decided to spread out the industries and to
create industrial parks with different services and waste
treatment. See Figure A.l*. Some of the parks are already in
operation and others are projected for the future. This
action shows that the government is concerned about the
problem.

In Costa Rica there are institutions and laws related
directly to environmental problems. The National Institute of
Drainage and Aqueducts (INAA) is working with problems of wa-
ter supply, treatment plants, distribution and delivery of
water for domestic consumption; sewage treatment, and water
for industry, irrigation, and recreation. The Ground Water
National Service (SENAS), which is concerned with everything
related to ground water, has undertaken the recharge of the
Virilla acquifer. It has started to monitor some parameters
to determine if there is contamination. Logically, there must
be contamination because most of the industries around this
place are using the agquifer water in their processes and are
discharging their wastes directly into the river or ontoc the

land without any previous treatment. The Municipality of San

*"A" refers to figures and tables in Appendix A.



Jose is concerned with solid waste collection and disposal,

authorization for septic tank designs for new houses, and
street sanitation. The Municipality of San Jose is study~-

ing this major problem of waste collection, the solution to
which depends on educating the people in sanitary practices.
The Ministry of Health through the Sanitation Department is

in charge of such environmental problems as noise and air pol=-
lution. The Ministry of Commerce, Industry and Economy (MEIC)
is concerned ﬁith industrial waste regulations related to dis-
charge and treatment. The Costa Rican Electric Institute (ICE)
is working with problems of aquatic plant pollution in dams.
In the same way, other institutions such as the University of
Costa Rica, through their independent goals, are contributing
to the solution of the environmental problems.

Costa Rica also faces the environmental problem of
planning the solid waste collection routes. San Jose has only
one sanitary landfill, called Rio Azul. It does not function
exactly as a sanitary landfill but more closely to an open dump.
It does not opefate under sanitary regqulations, and it has bad
odors, very bad appearance, and an increasing proliferation of
mosquitoes that transmit sickness to the nearby population.

A new legislation and health law is necessary to pro-
tect the environment since the present law has not worked as
the government had expected it to during recent years. Usually
environmental problems cannot be isolated and studied alone be-

cause they are related each to the other.The lack of technicians,



professionals, and specialists in these fields is another
problem. Also there are problems in the collection of

data and the maintenance of records. Furthermore, moni-
toring stations are insufficient in number and insufficient
in operation. There is a need for inspectors to apply the
law and for more research in these fields. It is true that
environmental problems are international, but the solutions
should be national and local.

The regulations, guide lines, and commentaries in
all environmental programs create manpower demands in five
major categories. These are: a) Planning and Coordination,
b) Permitting and Licensing, c¢) Monitoring and bata Collection,
d) Enforcement, and e) Research.

A national strategy of environmental protection will
require a better understanding of the environmental, legal,
technical, and economic complexities of dealing with the re-
sources.3 Better coordination of existing regulatory programs
and a better understanding of the impact of all new regula-
tory actions on natural resources are necessary. Regulatory
programs need to reflect the close relationship between land,
air, ground water, and surface water. Furthermore, inventories
of all these environmental problems are necessary to show such
contaminant sources such as infiltrations as a consequence of
the industrial waste disposal on land that have a significant
impact on natural resources, and especially on ground water.

Many sources are not included within the scope of institutions'



protection programs, but may be addressed on a case by case
basis.4
The most effective means for protecting natural re-
sources is to control and monitor the potential source of
contamination and not, for example, to control and monitor
the aquifer in the point of withdrawal. New potential sources
of contamination should be evaluated on a case by case basis.
Existing potentizl contamination sources should be reviewed
in order to develop control strategies that are instituted in
accordance with local priorities. Increasing government regu-
lations of surface water, air discharge, and ocean disposal
may result in land disposal practices, particularly of sludges
which could contaminate, for example, the ground water. At the
present time, there does not exist a comprehensive government

program for environmental problems, natural resource protection,

and management.

B. The Objective

To protect the environment it is necessary to have
regulations, administration, and order. The country relies on
sanitary legislation and legal basis for the execution of its
programs. Citizens must cooperate by complying with the regu-
lations, and the government must cooperate by educating the
citizens concerning sanitary problems.

One of the main points of this research was to amass

information which may be useful to the government concerning



environmental problems, and to suggest solutions to those
problems.

Today some institutions have become concerned about
environmental problems, as exemplified by the investigation
made three years ago by the Ground Water National Service
(SENAS) concerning bacteriological pollution of the Virilla
aquifers and as exemplified by the better care and vigilance
of the sanitary landfill at Rio Azul by the Municipality of
San Jose. The government has agreed with various regulations
suggested by some institutions. PFurthermore, the government
approved new regulations, but at the moment of applying them
many obstacles appeared. There was a lack of educated people
in those fields to implement the regulations. Included in the
National Plan of Development, prepared in 1974, the environmen-
tal program appeared as one of the most important fields needing
attention. The universities have started to send pecple abroad
to study these fields, so that when they return, they will be
able to prepare other people. It has not been determined yet
on which professional level the university needs to prepare
for the present and future needs of the country. The present
situation calls for more technicians than people with bachelor,
master, and ph.d. degrees in environmental fields.

All the problems have worsened because of the lack of
coordination among institutions. Often duplication of efforts
causes loss of money, waste of time, and inefficient use of

equipment. Frequently the commission designated by
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institutions to investigate certain problems are not composed
of experts or experienced people. Those commissions proceed

to evaluate and categorize the problem without any other guiges
than their own criteria and the actual law, and forget that

the environmental problems are related to each other. These
institutions sometimes compound their problems by taking the
indices and coefficients that are used for other countries and
applying them to their own country without observing that the
conditions of the countries are totally different.

The preceding explanation shows the need to have an
explicit and formal procedure that will identify which cate-
gories of activities most need to be considered. It also will
determine the va;ues of each category and then allocate them
throughout the infrastructure by using an adequate and effec-
tive methodology to categorize and evaluate an environmental
program. This procedure can then be applied to countries and
institutions with similar needs. This procedure will be tested

on Costa Rica.



CHAPTER II

PREVIOUS AND CURRENT INSTITUTIONAL BACKGROUND

A. Institutional Procedures

In general, environmental law considers the follow-
ing aspects: potable water including domestic, industrial,
irrigational and recreational; ground water; solid waste;
aquatic weed pollution; noise and air pollution; and education
in the fields. Although the primary responsibility for con-
ducting these programs rests with the Ministry of Health,
other institutions also undertake similar programs, resulting
in duplication of efforts, waste of resources, and contradic-
tory findings.

Analysis of data collected concerning institutional
p{pcedures related to the categorization and evaluation of
environmental problems were essentially the same in each in-
stitution. Basically, decisions were made by a concensus of
the members of an appointed commission. They determiped the
priority of projects based on their personal opinion, the re-

sults of which are shown in Appendix A=-l.*

*"A" refers to figures and tables in Appendix A.
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The values for priorities such as research, conferences,
meetings, seminars, publications, and others were calcu-
lated by considering a special factor which included the
number of times the event had occurred.

The characteristic of the various forms or tabulations
is that the maximum value possible in each of the activities
being judged is limited. This situation exists in all but a
few institutions, such as the Ministry of Health. In all the
sifuations,. the category assignment is made through the com-
parison of the total points assigned to a scale preestablished
by the evaluation groups or to a scale borrowed from other

countries.

B. Survey Analysis

The survey which yields the information for this re-
search was made in the following governmental and non-govern-
mental institutions: the Ministry of Health (MS); the Minis-
try of Industry, Commerce and Economy (MEIC); the Natioanl
Institute of Aqueducts and Drainages (INAA); the Ground Water
National Service (SENAS); the Costa Rican Electric Institute
(ICE); the Municipality of San Jose (MJ); the University of
Costa Rica (UCR); the National University (UNA); and the Na-
tional Council of Science and Technological Research (CONICIT).
The results of this survey showed that a formal procedure is
not used by the Municipality of San Jose, the Ministry of Indus-

try, Commerce and Economy, the National Institute of Aquedlcts
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and Drainages, the Ministry of Health, the Ground Water
National Service, and the University of Costa Rica. The
people who compromise the boards of these institutions
determine which environmental problems will receive attention.
The decision to offer degrees in environmental engineering
and environmental sciences at the university or to open a

new department for research into environmental fields is made
by a concensus of the board members.

The National University has a program in environmental
sciences that stipulates the minimum requirements the student
needs, but it does not prepare the people to deal with the re-
alities and needs of the country.

CONICIT made an evaluation of the applicants for scho-
larships in order to determine the recipients. Even though the
evaluation that CONICIT made did not concern environmental
problems, this case constitutes a good example of evaluation
and can be applied to the environmental problems case. Further-
more, CONICIT is considering giving scholarships to people in
environmental fields. CONICIT has special forms, designed by
special commissions, that are related to the concerned areas.
Each member of the committee interviews, evaluates, and grades
the applicant according to the application form. The sums of
all members of the committee are totalled and averaged, obtain-
ing in this way the total grade of the candidate. The final
selection of scholarship recipients is based on these final

grades.
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A general criticism of the mentioned forms is that they
have no theoretical bases, and this situation creates doubts
about their wvalidity. As it is difficult to define the fields
that should be listed and the position they should occupy in
the environmental scale, the validity of the fields and norms
assigned is questionable. The lack of a theoretical basis
leads to consideration of fields that do not correspond to
relevant factors, or to the omission of some of them. An ex-
ample is the lack of coordination between one institution and
another because they do not see the situation as a dynamic
system where everything is related to each other. 1In addition
to these weaknesses, some factors are evaluated based on
wrong criteria and on inconsistently assigned norms. An exam-
ple of this is the laws utilized by the Ministry of Health and
the Ministry of Industry, Commerce and Economy, which have equal
or similar values for activities that are totally different in
importance, time, or the required effort for their performance.
They have produced norms without measuring the time and effort
needed to establish and implement them. The other norms and
laws shown in the Appendix A.l* have the same degree of develop~
ment, and their mistakes are similar. Today some institutions
have begun to take interest in doing research as an important

part of their development, even though they lack a budget.

*" " refers to figures and tables in Appendix A.
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The preceding explanation shows the need to have an
explicit and formal procedure that will determine which fac-
tors need to be considered in order to deal effectively with an
environmental program. This procedure will determine also the

corresponding values of those factors.

C. Study Justification

The antecedents of this study lead to the conclusion
that in the institutions the evaluation and categorization of
the environmental problems are not based on a theoretical
scheme. This failure constitutes the source of the problem,
because of the irregularities and inefficiency among the in-
stitutions.

In Costa Rica there are some institutions that have a
high degree of subjectivity in their decision making. The pre-
sent procedures are not formal because they do not establish
clearly the criteria for assigning the values.

In order to change this situation, it is necessary
that the institutions have a formalized procedure prepared by
specialists. In this way, based on the antecedents and the
characteristics of the environmental problems, the correspond-
ing category can be determined. However, it is suggested that
it is not possible to have a general procedure with automatic
application to each country and institution. It is necessary
to take into account differences between countries and insti-

tutions. For example, it is advisable to consider characteristics
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associated with collection, treatment, transmission, distri-
bution, pollution, and so forth, of the institutions concerned
with potable water. 1In all the institutions where there is
research, there should be a consideration of the organization
and practice of the research.

The orientation of this study, in order to assign the
general methodology, is supported by the scientific method in
common use in research. In this approach through a deduction
method, the solutions for particular problems are obtained
from a general solution. It is necessary that the methodolog-
ical paradigm support the procedure consistently for categori-
zation of the environmental problems through the evaluation.
The categorization itself is a second phase that will be deter-
mined by referring to the result obtained from a scale after
the environmental problems are evaluated. Furthermore, the
categorization is divided into two important aspects:

a. Evaluation of the environmental problems
b. Scale structurization where the corresponding category
will be obtained

In summary, the problematic set up can be defined as
the lack of a general methodology for the categorization and
evaluation of the environmental problems, the design of which
is the basic goal of this work. 1In other words, the problem
is not the design of the procedure itself, but the development

of a methodology to construct procedures in each institution.



CHAPTER III

THE CONCEPTUAL FRAMEWORK AND THEORETICAL BACKGROUND

A. Introduction

The material that is shown in this chapter constitutes
the methodological base for construction of the evaluation pro-
cedure for environmental problems.

First, the material analyzes in detail the evaluation
concept to arrive, with the help of the systemic approach, at
its formal definition. The second and final section of the
chapter presents some methods that, because of their charac-
teristics, are studied as possible tools for the evaluation
procedure. These are: KJ, Systemic Approach, Delphi, Delphi
modifications by Rutherford and coauthors, and the Saaty

method.

B. The Definition of the Principal Variables

Because of the great importance that the terms value
and evaluation have in this research, and because of their
diverse applications at the present time, it is necessary to
analyze their meaning. According to the goals of this research,
the following definition of the term value can be established:
Value will be the numerical degree to which the specific group

of factors, characteristics, and activities of the institution
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can contribute to the accomplishment of the institutional
goals. Evaluation or valuation is used to indicate the pro-
cedure by which the numerical value is calculated. This
procedure includes comparison and reflexion. Furthermore,
the procedure according to its use in this research can be
defined as:
a. The establishment of a hierarchy of the institution
related to the environmental program
b. The determination of the absolute contribution of each
element at one level of the hierarchy to the immediately
superior level
c. The determination of the total contribution of the in-
dividual characteristics of the institutions through
the various levels of the hierarchy and ultimately to

the country's development

C. Infrastructure

The systemic approach is suggested for constructing
the theorectical scheme. It considers the structure under study
as a system that sustains relations with other systems, con-
stituting what is called a suprasystem, and accomplishes goals
and functions. See Figure 3.1. 1In the first step of the anal-
ysis, the objective being evaluated, which is part of the sys-
tem, can be studied according to how much it contributes to
the desired goals of the system. According to its contribution
it will have a greater or a less value. From the systemic

approach, by using a black box it is possible to predict the
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contribution of the object's components to the system's
goals. The components of the object are fed into the en-
trance of the box and the systemic goals are produced at the
exit. According to the obtained scheme, the evaluation can
be made in an objective or subjective manner.

In the first case we can assume there are some tools
that will permit the direct measuring of the variations that
result from cbtaining the systemic goals so that the magni-
tude of the contributions can be quantified. If the charac-
teristics of the system constitute an obstacle or make it im-
possible to apply the measuring tools, the evaluation should
be made with the participation of one or more experts. They
will assign values according to their subjective judgment.

See in Figure 3.2 the first stage in the evaluation process.

In the last case, when the relation between the thing
in evaluation and the system's goals is complex, it might be
necessary to reduce the subjectivity of the process and to
facilitate the experts' work in a second stage. This stage
consists basically of a clear explanation of the black box
illustrated in Figure 3.2. In other words, the system's
structure in analysis will be specified in detail by consider-
ing how the thing in evaluation performs over each part of the
system, or o&er each stage or level in its performance. As
can be observed in Figure 3.3, the system performance to which
the evaluation's goals belong can be decomposed into a deter-
mined number of levels that differ in each particular case,

developing in this way the so=-called "hierarchy tree."
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Therefore, the evaluation can be made in two conse-
cutive steps: The first consists of evaluating the study's
goals from the point of view of their contribution to the
attainment of the base level's elements as defined by the
experts, Then the contribution of these base elements will
be evaluated, with respect to the elements of the immediately
superior level, and so on until arriving, level by level, to
the established maximum, the system's goals. The second step
consists of considering all the absolute values already deter-
mined, level by level, and through a technique obtaining only
one total value for each thing in evaluation that indicates

the magnitude of its contribution to the system's goals.

D. Comparative Analysis of the Contribution of Some

Techniques to the Evaluation Process

This section presents an analysis of techniques in
order to choose the most adequate ones and/or their most con-
venient portions. Also, the possibility of creating new parts
that are not in the described methods and that are indispen-
sable is considered. The stages of this process have been
given in the preceding section in the evaluation's concept
definition. The steps in order to obtain the procedure are:
1. Construction of a factor's tree in order to express the

functions and activities of the institution's environ-
mental fields

2. Determination of the factor's weights in their hierarchical
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contribution to the immediately superior level
3. Determination of each factor's weight limits contribution
to the tree's highest level

The hierarchical concept of the first step is manipu-
lated according to the following definition: hierarchy exists
in a group of elements when they are organized in levels, and
each level's elements are controlled by at least one element
in the immediately superior level and controls at least one
element of the immediately inferior level. Symetry of the
control element with respect to the controlled element does
not exist. If one element controls another, and this last con-
trols a third, consequently, the first element controls the last
one. So, a hierarchy is complete if @ach element of one level
is controlled by any element of the next higher level. How-
ever, a finite group of elements that are in the base level
are not controlled. The tree in Figure 3.4 shows that the ele-
ments of a group, represented by circles, are controlled by
at least one element of the superior level and one element of
it controls at least one in the inferior level. The domi-
nance is expressed in the graph with arrows. Their directions
show, in the beginning, the factor that controls and, at the
end, the factor that is controlled.

The third also is postulated as a consequence of the
following thesis: in order to determine the contribution of

one factor to another that belongs to a higher level, it is
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convenient to have the help of the intermediate factors. Some
techniques that potentially can satisfy the construction of
the developed procedure have been found in the general review
of literature. These methods, which are described in the Ap-
pendix B*, are KJ, Systemic Approach, Delphi, Delphi modifi-
cation by Rutherford and coauthors, and the Saaty method.

The knowledge of how each works and the manner in which each
one responds to the particular steps are explained. Table 3.1
shows a comparative analysis. Then, some advantages and dis-
advantages of the techniques are presented. Finally, a brief
outline shows the elaborated procedure in Chapter 1IV.

The KJ technique can be used in the tree construction
in the inductive manner by doing an aggregation of the elemen-
tal factors. However, it neither evaluates the factors weights
nor includes a mechanism to determine the factors' contributions
from inferior to superior levels.

The systemic approach can be used for the tree's fac-
tor's construction by doing a disaggregation of the suprasys-
tem's goals so that the components involved contribute to the
total system performance. This approach does not contribute
to the evaluation of the factors' weights, nor does it calcu-
late these factors' contributions in the higher levels.

The Delphi method formulates factors of only one level

in an autonomous or individual manner, and with it a tree cannot

*"Bv refers to figures and tables in Appendix B.
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be constructed. The weight evaluation is done in an abso-
lutely private and autonomous form by the use of feedback in
order to get concensus. It does not identify a possible pro-
cess to assign the factors' contribution values from inferior
to superior levels.

The Delphi modification by Rutherford and coauthors
constructed a structure with two levels. This can be used to
manufacture the tree by the aggregation of the factors belong-
ing to a higher level. Then in a recursive manner and by dis-
cussion the remainder of the factors' levels are formulated.
This method uses an absolute technique of evaluation, and con-
structs the terms of the superior level through a taxonomic
process. The weight factors are evaluated in an absolute and
collective manner. 1In order to get the contribution to the
highest levels, it uses recursively a statistics mechanism.

The Saaty method does not construct the tree, and
therefore the tree should be supplied by another method. The
factor's weights are determined in a relative manner. By using
a mathematical technique with matrices, the absolute weights
of the factors of each level and their contribution to the
factor in the immediately superior level are obtained. The
contribution to factors of levels higher than the immediately
superior one is determined by the successive multiplications
of the matrices that contain the absolute values of their own
level.

There are some advantages and disadvantages of the
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preceding methods. One advantage of the Delphi method is the
way by which concensus of experts can be reached without creat-
ing conflicting situations among them. A disadvantage of this
technique is related to the subjectivity that accompanies the
experts' evaluation. Even though it is not possible to elimi~
nate this.subjectivity, it has to be reduced as much as
possible.

The KJ method tends to reduce the subjectivity through
the iterative form by which it groups the factors. However,
the stages leading to these factors are longer and tiresome.
Also, many special forms and a very good control of the col-
lection of information are required. This information is the
result of aggregations that are not done in rational form but
on the basis of the experts' opinions.

The Delphi method, even though it tries to get the ex-
perts' concensus and their assigned absolute values to the in-
volved factors, has a high degree of subjectivity because this
designation is made on the basis of their individual judgment.
For example, this method groups the factors inside a tree
without having an organization of the factors. In conclusion,
the values designation in the Delphi and the Delphi modified
by Rutherford and coauthors is difficult and subjective. The
subjectivity is reflected in some of the decisions taken by
the experts in order to group and reduce the proposed factors.
Also, as these methods have different stages, like goals,

grouping, answers, answer editions, iterations in order to



29

change opinions, and so on, they can consume too much time.

As indicated previously, the Saaty method requires
another method to provide it with the hierarchy of factors
that are to be evaluated, where levels are exhibited accord-
ing to their individual factors as well as according to the
interrelation between those levels. This method gquantifies
the feelings and experiences of some experts on the basis
of comparisons between paires of the system's elements.
Through the calculation of the characteristic values and
vectors the absolute values of the importance of one factor
for another level are obtained. The method's disadvantage
is that some inconsistencies can appear. For example, the
expression aij * ajk= A cannot be conserved rigorously if
it is not previously seen that the improvement can be ob-
tained by the designation aj/ai= l/(ai/aj). As a consequence,
the experts have assigned values to only one half of the
judgment matrix. The components of the characteristic vec-
tor associated with the largest eigenvalue is a reflection
of the relative importance of the various categories of the
matrix. This technique is a well used procedure in multi-
variate analysis in deciding on combinations of variables
which are most significant.

One important advantage of this method is the fact

that the comparative evaluation through pairs of objects is

psychologically easier than the assignment of values to only

one object in an absolute. For example, when one man is
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asked to determine the temperature of an object without
any tools or instruments, it is easier for him to make
the comparison by deciding if one object is hotter than

the other.



TABLE 3.1

TECHNIQUES AND THEIR ANSWERS TO THE PARTICULAR STAGES OF THE PROPOSED PROCEDURE®*

Stage #1

Stage #2

Stage #3

Construction of the tree

Evaluation of the factors'
weights for their contri-

Determination of the con~
tribution to a level higher

the tree.

Method of factors. bution to the immediately than the immediately auper—
superior level. ior one,
Constructs the tree in an | Does not evaluate weights. Does not determine it.
inductive manner, propos-—
KJ ing elemental factors and
doing am aggregation of
them,
. f::::;:czsdzzzg::::ation Does not evaluate weights. Does not determine it.
Systemic of the suprasystem's
Approach goals, contemplating the
complete systemic per—
formance.
Formulates individual fac-] Evaluates the factors' Does not determine it.
toxs of only one level. weights in an absolute, pri-
Pelphi It does not construct all | vate, and autonomous manner,

Creates feedback to get
concensus.

Pelphi modified
by Rutherford
snd coauthors

Constructs the levels of
a structure that can be
used to manufacture the
tree in # collective form
and with discussion,

Uses absolute evaluation
techniques in a collective
form. Experts discuss to
get concensus.

Is done by a statistical
mechanism between two leveld
but can get contributions
from higher. levels in re-
cursive form,

Saaty

Does not construct the
tree of factors.

Determines the factors'
weighta in a relative form,
and the absolute weights are
calculated using a matrix
technique.

Multiplies the matrix that
contains the absolute valueJ
obtained in stage #2.

sRefers to the techniques explained in Appendix B.

1€
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CHAPTER IV

METHODOLOGY PROCEDURE

A. Outline of the Evaluation and

Categorization Methodology

In this subsection the general methodology is pre-

Construction of the hierarchical tree:

a.

Selection of the specialist group to evaluate how
the situation should be and the current situation.
Explanation to the specialists of the goal in this
stage and the procedure for arriving at it.
Construction of the hierarchical tree through ques-
tionnaires answered by the specialists group. The
tree's highest point is the fundamental orientation
of the system, and the goals and the activities are
located in descending order.

Ask the specialists group through the questionnaire
to determine, first of all, the institution's goals;
then, the functions needed to accomplish the preced-
ing goals; and finally, the activities which will

accomplish the different functions.

Evaluation of one hierarchical level with respect to the

32
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immediately superior one and determination of the value

that corresponds to each element of the lower level,

the functions:

a.

The specialists group assigns, according to the Saaty
method, relative values to one element of the level
in evaluation by comparing it to another of the same
level, according to its contribution to the achieve-
ment of the goals of each element of the immediately
superior level.

Construction of the judgment matrices with the infor-
mation from the preceding point a.

Determination of the absolute values for each element
of the level in evaluation, through the calculation
of the characteristic vectors that correspond to the
maximum characteristic vector of each matrix by using
a computer program listed in Appendix C.
Determination of the total value that corresponds to
each of the characteristics of the sections of the in-
stitutions through a process that is based on matri-
cial algebra which consists of the evolution from the

lowest to the highest level.

Determination of the values that correspond to the third

level. There are some career factors that should be

evaluated by a special commission and are shown in this

chapter.
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a. Development of special forms of evaluation to facili-
tate judgment procedure. See Appendix E.

b. Development of support tables, in which appear co-
efficients of the factors already calculated by the
specialists group, in order to facilitate the deter-
mination of the values that correspond to the third
level. See Chapter 1IV.

c. Evaluation of the third level by using the special
forms and support tables.

After applying the evaluation procedure, construct the

corresponding ranges that pertain to the environmental

aspects on a scale. See final scales in Chapter V.

Application of the classification process by using a

procedure resulting in:

a. The current institutional scale.

b. The final scale by comparison of the methodological
scale with the institutional current scales through
guestionnaire's answers from the experts.

Based on the final scale, the corresponding categories

for each environmental aspect are obtained. See final

scales in Chapter V.
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"B. Tree Construction

The use of the systemic approach is the most adequate
method for construction of the tree's factors. Because the
government has the means, especially the financial resources
to deal with the whole dimension of the problem, this disser-
tation turned to representatives of the insti£utions related
to environmental fields to assess their attitudes concerning
the environmental program.

The systemic approach was used through questionnaires
circulated to experts from inside and outside the country.

In Appendix G* is the list of panel members for the sys-

temic approach method, the gquestionnaires, and the answers

of them. After the fundamental goals are determined, a disag-
gregation in components is made, forming the hierarchical
levels where the corresponding relations between these levels
are established. The foregoing procedure supplies the factors'
tree that the Saaty method requires for evaluations based on
comparisons. The specialists will participate by giving their

judgment of the relative importance between pairs of factors.

*"G" refers to tables in Appendix G.
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To know the absolute values, as mentioned in the preceding
paragraphs, the characteristic wvectors and values of the
judged matrices are calculated using algorithms. Two groups
normally participate in this procedure. One, which in this
case is the researcher, conducts the stages of each assign-
ment on the particular application, and the other group is
the expertise or specialist group, which is the expert group
from inside and outside the country. This second group, as
its name indicates, has sufficient and necessary experience
to indicate which factors should be included in the hierarchy.

In Chapter III of this study some methods were chosen
according to their contribution to the evaluation process. In
this chapter, in order to accomplish the study goals, the evalu-
ation process of the environmental problems in Costa Rica will
be specified. The main goal of this assignment is to obtain
the basic guidelines that complete the general metholology.
The results of this chapter will be considered from the point
of view of their contribution to the construction of the gen-
eral methodology but not from their specific test case
application.

The institutions related to the environmental program
through their goals are contributing to the country's devel-
cpment. They have goals to be accomplished and, at the same
time, they help to accomplish the government's goals. Those
institutions' goals constitute the first stage of the black

box analysis explained in Chapter III. Because of the
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characteristics of the system in analysis and the evaluation
of the environmental aspects and because there are no tools
for adequate measurement, it is impossible to do an objective
evaluation in this case. Therefore, it will be necessary to
develop a second stage of the analysis--in other words, to
define the corresponding hierarchical tree. With this goal
and based on the scheme of Figure 3.2, it is possible to de-
compose the internal mechanism of the system in different per-
formance stages, going from the development goal to the evalu-
ation of the base elements, so that, after inverting, it is
possible to judge the corresnonding values of the aforesaid
elements. Accordingly, the argument can be developed as
follows:
1. The existence of institutions related to environmental
aspects is justified because some goals are imposed by
the government
2. Those institutions have to fulfill some functions that are
oriented toward the attainment of the mentioned goals
3. The personnel of these institutions must develop activi-
~ties to attain the mentioned functions
4, Each one of the activities of the personnel will contri-
bute in varying degrees of importance to the development
of the functions, to the attainment of the institutional

goals, and to the development of the country
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From the questionnaires sent to the group of experts
a required scheme was derived as a tree with different levels
ordered hierarchically from major to minor. The fundamental
orientation of the government, which is the development of
the country, should be placed in the major level of the hier-
archy. In the following levels, the institutional goals related
to environmental aspects appear first, then their functions, and
finally the personnel characteristics. See Figure 4.1l. In this
tree each element of one level has relation with all of the ele=-

ments of the immediately superior level.

C. Weights Determination

After the group of specialists had been selected, they
answered the questionnaires and the researcher reviewed the ans-
wers and prepared the fesultéd information. In the normal case,
this procedure would take place in work meeting of specialists
(WMS) . From that information the hierarchical tree was con-
structed. According to their judgment and experience, the spe~
cialists, by using the Saaty method, gave the relative weights
of the nodes based on a series of comparisons between pairs of
activities. First of all, the relative importance to the de-
velopment of the country of pairs of institutional goals was
compared. Then, pairs of functions to accomplish the goals were
compared. Finally, pairs of activities to accomplish each

function were compared. See Figure 4.1.and Appendix D.
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To determine the weights' values, first the relative
weights for all of the nodes in one level was obtained by
constructing the judge matrix with the average values from
the experts'comparisons of the pairs. Then, through the use
of an algorithm which calculates the characteristic vectors
and values of the nonsymetric matrices, the vector of maximum
value was chosen and the values were normalized to one; in this
way the absolute values are calculated. Finally, the weight of
a factor (node) related to the contribution to the highest levels
was determined, until arriving at the most superior level. In
Appendix D* are shown the procedure and the results of this
stage.

As is shown in the preceding paragraphs, the desig-
nation and determination of the numerical values of the factors
that contribute to the tree were done using the following three
steps:

I. Relative values designation
II. Absolute values calculation

III. Absolute values determination to a level higher than
the immediately superior one

The scale proposed by Thomas Saaty6 for the relative
degree of importance between pairs of factors was used in the
designation phase of the relative values. This scale was used
by the specialists to grade the relative degree of importance

of two factors to the contribution to the immediately superior

*"D" refers to tables and information in Appendix p.
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level. Thus, it is necessary to prepare cards like those shown
in Figure 4.2, which contain on one side an explanation of the
degree of importance between the two factors and on the other
side a number between 1 and 9 that represents the experts' judg=~
ment matrix. Logically, the diagonal of this matrix has values
of 1, because the boxes correspond to the combination of one
factor with itself.

After phase I and the judge matrix are complete, phase
II is done. See Appendix D. As is indicated by Saaty,‘7 it is
necessary to apply an algorithm for the calculation of the
characteristic vectors and values of the nonsymetric matrices;
this algorithm chooses the vector of maximum value and normal-
izes the values to one. This will give the absolute values. It
is too tiresome to apply any algorithms by hand; for this reason
it is necessary tq resort to a computer program. Its use is
shown in Appendix D. For convenience, the computer program
should also determine the average from the relative designations
given by the experts.

As was previously mentioned, the experts' designations
can be easier if it is possible to have intermediate factors,
thus leading to a higher degree of disaggregation. On the other
hand, in phase II, only the absolute values toward the immedi-
ate level are obtained. The Saaty method established in impli=-
cit form the fact that to determine the degree of importance of
one factor to a higher level, it is necessary to align the

characteristic vectors from each factor of one level, in the
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SAME IMPORTANCE

THE TWO ACTIVITIES CONTRIBUTE
EQUALLY TO THE GOALS.

(OBVERSE)

(REVERSE)

Figure 4.2a CARDS FOR THE RELATIVE
EVALUATION BETWEEN PAIRS OF FACTORS.
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WEAK IMPORTANCE

THE JUDGMENT FAVORS ONE ACTIVITY
OVER THE OTHER ONE,
BUT IT IS NOT CONCLUSIVE.

(OBVERSE)

(REVERSE)

Figure 4.2b CARDS FOR THE RELATIVE
EVALUATION BETWEEN PAIRS OF FACTORS.
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STRONGLY IMPORTANT

THE JUDGMENT STRONGLY FAVORS
ONE ACTIVITY OVER THE OTHER

(OBVERSE)

(REVERSE)

Figure 4.2c CARDS FOR THE RELATIVE
EVALUATION BETWEEN PAIRS OF FACTORS.
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DEMONSTRATED IMPORTANCE

CONCLUSIVE JUDGMENT OF THE
IMPORTANCE OF ONE ACTIVITY OVER
THE OTHER ONE.

(OBVERSE)

(REVERSE)

Figure 4.2d CARDS FOR THE RELATIVE
EVALUATION BETWEEN PAIRS OF FACTORS.
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"ABSOLUTE IMPORTANCE

THE JUDGMENT FAVORS ONE ACTIVITY
OVER THE OTHER ONE IN
THE HIGHEST ORDER POSSIBLE.

(OBVERSE)

(REVERSE)

Figure 4.2e CARDS FOR THE RELATIVE
EVALUATION BETWEEN PAIRS OF FACTORS.
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columns of the matrix. This column is then multiplied by the
matrix of the following level. This will reveal the absolute
values of the factors toward levels higher than the immedi=-
ately superior one. Thus far, the evaluation process as part
gf the methodology has been developed; later it will be ex-
plained how the classification process is developed and ap-
plied as a second part of the methodology. An example of the

evaluation process is shown in the next subsection.

D. Application of the Evaluation Process

To show how the evaluation process works, it is applied
to the Costa Rica case analyzing an example of only two levels
that correspond to the institutional goals and activities ac~
cording to their contribution to the development of the
country.

Because the third level deals with human factors, in
some cases a special evaluation commission is needed, Such fac-
tors as nature of employment responsibilities, the frequency and
quality of publications, and research projects are assigned spe=~
cific values. 1In this way the subjectivity is minimized and the
procedure is more standardized.

Those factors that were evaluated from the experts'
answers to questionnaires were selected as follows: first
the development of the country was selected as the highest
factor of the tree; next, institutional goals that contribute

to the development of the country were considered one by one;
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then those activities that contribute to the accomplishment

of the institutional goals were considered one by one, and so
on. The experts were asked to decide which factor in the pair
was more important with respect to the contribution to the
immediately superior level. Each expert announced the value
that he assigned as a result of examining the cards' text
which described the qualitative degree of importance of the

pair of factors. Special forms, called judge matrices, were

prepared to be filled out by the experts answers with their
designated values. Those matrices were square with the num=-
ber of rows equal to the number of columns. See Figure 4.3.
The designated values were added and an average was obtained
for each pair of comparisons. Those designated values were
set up in the matrix as follows; the comparison was made
between two factors; then the average was obtained favoring
one of the factors. The average was written in the box that
corresponded to the dominant factor, and directly across
from the box, using as a reference the diagonal, the recip-

rocal of the average was written.

Under this approach a series of activities that are
basic to the institutions related to envircnmental aspects was
determined. See Appendix D. An absolute weight (Wi(i=l,n))
was assigned according to the activities' contributions to
the final goal. This weight Wi can be a maximum weight only

if the achievement of the institution related to the sections

or activities were excellent. The degree of success and the
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DATE:
LEVEL

*CV refers to characteristic vectors }\
max

Figure 4.3 JUDGMENT MATRIX FORMAT

CONTRIBUTORY FACTORS:
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DATE: Nov., 1981
LEVEL 0: COUNTRY DEVELOPMENT

C cv*

1 65/13}55/13165/13163/13 | 65/13 437

2 [13/65 1 124/13]55/13{263/13 65/13 .263

3 |13/55 j13/24] 1 |60/13(81/13 | 50/13 .155

. l3s65 {13/55]13/60] 1 43713 |s5/13l]  .00736
s h3/e3 hajzes13/81|13/es| 1 lses1s] L0377
6 13/65 |13/65[13/50{13/55 [13/39 | 1 .0346

*CV refers to characteristic vectors
)« max=_7.1665

Figure 4.4 First Level Iteration

CONTRIBUTORY FACTORS:

CI: Development and service of water supply (INAA)

CZ: Development and services of solid waste collection .
and_disposal (MSJI)

3 _Ppreparation of human resquzces ac pastgraduate.laval (UCR)

C, : . . .
.ﬁ___DSx2lnpmenJ;4nui4ya:uices_n£_iEQEEEZ&él.&QlAQ—W53£ﬁ-

treatment and disposal (MEIC)

CS: Development of 3 pmational program aof natural. zesouzce

protection (SENAS)

C * JA 3 1 v 3 &, A AVIAY
-uwm—wl%eﬂuavd. Ay g




COUNTRY DEVELOPMENT

& ® @ &

Development Develop~ Preparation Development Development Noise
and services ment and of human and services of a national and air
of water services resources of industrial Program of pollution
supply of solid at the post—- solid waste natural re— conirol
waste col- graduate treatment sources pro- '
lection and level and disposal tection
disposal : ’

Figure 4.5 AN EXAMPLE OF HOW THE FACTORS EVALUATION OF A
HIERARCHICAL TREE WILL CORRESPOND TO THE FIRST LEVEL
ACCORDING TO THE FUNDAMENTAL ORIENTATION OF THE SYST EM

THE ABSOLUTE VALUES ARE SHOWN.
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DATE: v, 1981

LEVEL.II-1; DEVELOPMENT AND SERVICES OF WATER

SUPPLY (INAA)

G 1 %) S351 % ) S oV
¢, | 1 [3/13|13/32{13/24 fs0/13 .197
Co l13/34] 1 |13/464{13/26 62713 114
c, |32/13[44/13] 1 |34/13]68/13 412
c, |24/13]26/13(13/3%| 1 [s0/13 .226
Cs | 13/60]13/42]13/68{13/50] 1 .0514

*CV refers to characteristic vectors
X max=___5.1896

Figure 4.6 Level I-1 Iteration

CONTRIBUTORY FACTORS:

€1 Administration and inspection (II-1)

CZ: Research (II-2)

CS: Designing, standardizing, monitoring, sampling

(11-3)

4° Dissemination, collection of informatiem, and

teaching (II-4)

5° Assistance (II-5)
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DATE: Nov., 1981

LEVEL II-2: DEVELOPMENT AND SERVICE OF SOLID

WASTE COLLECTION AND DISPOSAL (MSJ)

CL C@ C# CS C% cv=*

C, 1 [45/13|86/13{65/131 65/13) .488

2 [13/45 1 165/13{50/13§ 13/37{] .163

€3 hasse {13/65] 1 }13/39] 13/68] .0402
4 [3/65 |13/50{39/13] 1 | 13744)] .0752
5 [13/65 [37/13|68/13)44/13] 1 .234
%*CV refers to characteristic vectors

max= 5.3833

Figure 4.7 Level I-2 Iteration

CONTRIBUTORY FACTORS:

C1* 1I-1 Administration and inspection

CZ:- II-2 . Research

€3¢ 11-3 Designing, standardizing, monitoring
and_sampling

C .

4° TI-4 Dissemination, collection of infor-

mation, and teaching

CS: II-5 Assistance
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DATE: ©Nov., 1981

LEVEL II-3 PREPARATION OF HUMAN RESOURCES AT

POSTGRADUATE LEVEL (UCR)

C c c

1 2 3 4 cv

1 1 13/4% 71/13 60/13{50/13}} 0.270

2 |45/13 1 | 76/13) 65/13{60/13{] 0.478

3 |13/71113/79 1 |13/47113/76|] 0.0380

4 |13/60 | 13/65 47/13] 1 |13/42]} 0.0738

5 {13/50 | 13/604 76/13} 42/13] 1 0.140

*CV refers to characteristic vectors
>\ max= 5.5372

Figure 4.8 Level I-3 Iteration

CONTIRIBUTORY FACTORS:

1 1II-1 Administration and inspection

2° 1I-2 Research

3' 11-3 Designing, standardizing, monitoring

and samnling

:! II=4 _Di . . 11 . £ inf

mation, and teaching

CS: II-5 Assistance




55

DATE: Nov., 1981

LEVEL II-4: DEVELOPMENT AND SERVICES OF INDUSTRIAL

SOLID WASTE TREATMENT AND DISPOSAL (MEIC)

D

c, ¢, | c C*

C; 1 13/42165/13] 50/13] 50/13 .262

¢, 42/131 1 |65/13| 76/13[ 68/13 487

- 13/65(13/65} 1 13/34 13/29 .0521

¢, |13/50(13/76{34/13] 1 |13/55 .0707

c 13/50(13/68 |29/13 {55/13 1 .128

*CV refers to characteristic vectors
3\ max= 5.4962

Figure 4.9 Level I-4 Iteration

CONTRIBUTORY FACTORS:

Cl: II-1 Administration

CZ: II-2 Research

Cg: [I-3  Designi lardizi T

and sampling

04: 1I-4 Dissemination, collection of infor-

mation, and teaching

CS: II-5 Assistance
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DATE: Nov., 1981

LEVEL II-5: DEVELOPMENT OF A NATIONAL PROGRAM OF

N RESOURC ROT N
¢, | )l | o cv*
c, | 1 [13/47[76/13 [45/13 |50/13)| .24
c, |47/13| 1 [91/13|68/1381/13) 508
3 l13/76 13791 1 | 13765 13/86)]  .0322
 l1374513/68 J65/13] 1 |13/50|| 0777
Cs |13/50|13/81 j86/13 | 50/19 1 .140

*CV refers to characteristic vegtors
Pj\max= 5.6869

*Figure 4,10 Level I-5 Iternation

CONTRIBUTORY FACTORS:

C,: II-1 Administration and inspection
C

2: 11-2 Research

C3' 11-3 Designi d

and sampling

CA: II-4 Dissemination, collection of infor-

mation, and teaching

C.: .
o I11=5 Assistance




57

DATE: Nov., 1981

LEVEL II-6 NOISE AND AIR POLLUTION CONTROL

4 5 cv*

1 1 71/131 65/13 13/45{ 71/13 .281

 lu3/71] 1 | 13727 13768 21/13)] 0618
3 |13/65|37/13| 1 |13/8134/13|  .0939
C, |45/1368/13 I81/13] 1 |97/13 .514
s |13/71[13/21 13734 J13/97| 1 L0449

*CV refers to characteristic vegtors
3\max= 5.3686

Figure 4.11 Level I-6 Iteration

CONTRIBUTORY FACTORS:

€1* II-1 Administration and inspection

82: II-2 Research

C,: . . . . . .

~3___1I-3 Designing, standardizing, monitoring
and sampling

c

4° II-4 Dissemination, collection of infor-

mation, and teaching

CS: II-5 Assistance
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EVALUATION PROCESS OF THE SECOND LEVEL WITH
RESPECT TO THE FIRST LEVEL. THE ABSOLUTE

VALUES ARE SHOWN.

FIGURE 4.12
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n -1 i n 03
.2944 .2049

Administration Research Designing, Dissemination Assistance
and inspection standardizing, coliection of
monitoring information
and sampling and teaching

0.197 x 0.437 =

0.086089 0.062928 0.18004 0.09876 0.02246
0.488 x 0.283 =

0.128340 0.042869 0.01067 0.01977 0.06154
0.270x 0.158 =

0.041850 0.074080 0.00589 0.01144 0.02170
0.262 x 0.0736 =

0.019283 0.035843 0.00383 0.00052 0.00942
0.242 x 0.0377 =

0.009123 0.019151 0.001214 0.002929 0.00528
0.281 x 0.0346=

0.004722 0.000214 0.003421 0.01778 0.00155

0.2944 0.2370 0.2049 0.1512 0.1219

CALCULATIONS FOR Figure 4.12
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efficiency in accomplishing the goals will be affected, of
course, by such factors as the experience of the institution
with past problems and the amount and quality of the train-
ing of its personnel.

According to the preceding explanation, the expertise
group considered the possible value determination of the en-
vironmental aspects in the institution's antecedents, thus
arriving at the values Wi composed of two. factors: one that
considers, in joint form, the most important environmental
problem and knowledge of the problem Fmep’ and another that
considers the institutional experience Fie' In this way, the
value Pi that is given to a specific activity in accordance
with the institution's background is given by the following
equation:

P.=W. * F * P, (4.1)

where Pi= Real value of the activity i

Wi= Maximum value of the activity i

Fmep= Combined factor of the maximum environmental
problem and knowledge of the problem O<Fmep(i.
Fie= Institutional experience factor, and O(Fie<l.
The Fmep value was determined by the expertise group's

consideration of the educational level of the institutional em-
ployees in such environmental problems as solid waste collection
and disposal, water supply, waste water treatment, industrial
waste water treatment, noise and air pcllution, and so on,

and the language knowledge of the employees. The Fie value,
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which was determined by the degree of knowledge concerning these
problems, was designated as excellent, satisfactory, fair, regu-
lar, or poor. The knowledge grades were considered by the ex-
pertise group as the most important factor from the technical
and academic point of view.

For the quantification of the factor Fmep a tree with
the educational level aspects and the language's knowledge was
built with the experts questionnaire answers as is shown in
Figure 4.4. Then, through the Saaty method, the judge matrices
and the respective characteristic vectors were obtained. 1In
other words, the absolute values corresponding to each educa-
tional level services VEi’ and each language knowledge grade
VK, was considered. The value of the combined factor Fmep' in
the case that the institution has personnel with knowledge of
only one language, will be obtained by multiplying each VE, by

VKi’ in other words:

= VE, * VK

Fmep i i (4.2)

ij

where Fm = Combined factor of the primary environmental prob-

eP; 4

lem i and the knowledge grade j.
VEi= Value of the educational service level 1i.

VKi= Value of the language knowledge grade j.

more than one language, the combined factor Fme is obtained by:

p

Frep= VE; (ZVK;) (4.3)

where the sumZUH%) is used only for the language knowledge

grades (j) that the institution has. To illustrate the preceding
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explanation, the expertise group elaborated the tree evalu-
ation of Figure 4.4. The judgment matrices obtained are
shown in Tables 4.1 and 4.2, and the results are shown in
Tables 4.3 and 4.4.

To facilitate the evaluating commission's job, the

values of Fme for all i and for all j are shown in Table

p’
4.5, called the "Table of Support." 1In case an institution's
personnel has knowledge of various languages, Pmep will be
the summation of the values obtained from the interception
of his maximum educational level and the languages he knows.

The following shows how the institutional experience
factor Fie was determined. In the first case, when the activ-
ities are not a function of time or the number of times that
the activities were done, the Fie is obtained as a result of
the judgment of the evaluating commission members; each one
will evaluate the activities according to the institution's
background experience with each environmental aspect. Each
experience is classified as excellent, satisfactory, fair,
reqular, or poor. This judgment of the commission members is
qualitative; therefore, it is necessary to convert the classi-
fication into a numerical value. The expertise group in the
answers to their questionnaires agreed to use a numerical
scale similar to the one in Table 4.6.

To determine the institutional factor Fie when some ac-

tivities are a function of time (t) (e.g., administrative

tasks, participation on committees and commissions, and so



* DATE: January, 1982

JINSTITUTION'S FFFICTENCY FMPLOVEES! EDNCATION LEVELme——

CS C6 ﬂ Cv=x

1 1 40/8 156/8 158/8 168/8 172/8 0.517

—
-]

C, |8/40 1 [40/8 [45/8 |56/8 |62/8 0.252

C, 8/56 18/40 1 |21/8 |42/8 [43/8 0.105

4 18/58 18/45 | 8/211 1 28/8 132/8 0.067

05 8/68 |8/56 | 8/42] 8/28 1 [o/8 0.034

6 |8/72 (8/62 | 8/43{8/32 |8/20 1 |{ 0.024

*CV refers to characteristic vectors
>‘ max= 6.767

Table 4.1 JUDGMENT MATRIX FOR INSTITUTIONAL

EMPLOYEES' EDUCATION LEVEL

CONTRIBUTORY FACTORS:

C]:E D 1 Services.

C,: Doctor's Degree Services

03: Master's Degree Services

'CA: Bachelor's Degree Services
Ce: . . . .
2. Vocational Traiping Services
C .

b Pre-lniversity.Services




DATE:

Japuary, 1982

INSTITUTION'S EFFICIENCY EMPLOYEES LANGUAGE

KNOWLEDGE

¢ 16 C3 | C | G5 v
¢ 1 {2978 {5278 |72/8 |68/8 || 0.542
€ ls/29 1 |34/8 15378 la2/8 Il 0,258
c, |8/52 |8/3s | 1 2678 |24/8 || 0.101
 lar72 less3 ls/26 | 1 |10/8 || 0.050
s ls/68 |8/s2 ls/24 | s/10! 1 llo.047

*CV refers to characteristic vectors
j max= 5.444

Table 4.2 JUDGMENT MATRIX FOR EMPLOYEES'

LANGUAGE KNOWLEDGE

GONTRIBUTORY FACTORS:

QI: Enclish
€2' Spanish
C3: French
04: Russian
C .

5 German
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Matrix Normalized

Educational Level Service Value Value
Pcst Doctoral Sexvices 0.517 1
Doctor's Degree Services 0.252 0.487
Master's Degree Services 0.105 0.203
Bachelor's Degree Services 0.067 0.129
Vocational Training Services 0.034 0.066
Pre-University Services 0.024 0.046

Table 4.3: VALUES FOR EDUCATIONAL LEVEL SERVICES

Note: 1In order for the unit to correspond to the
maximum, educational level services are di-

vided by 0.517.




INSTITUTION

EFFICIENCY

Post Master’s Vocational Pre—
Doctorat Degree Treining Univeretty
Services 8ervices Servicas Services

0617 0.108 0034 0024

(=) () (©) &) (%) ) () )
OO OI OO @@@@@

SOx O (%) () () (%)

Flguwe 43 Trea resufiing from the experts questionnake s to truct the factor Fmep's Support Table

Note: EN=ENGLISH=0.854 FRaFRENCH=0.101 CE=GERMAN=0.047
From Table 4.2 8P=8PANISHx20.258 RU =RUSSIAN=0050
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Languages g:ii;x
ENGLISH 0.554
SPANISH 0.258
FRENCH ‘ 0.101
RUSSIAN 0.050
GERMAN 0.047

Table 4.4: Values for Language Knowledge



Educational Level Service

Languages ' Bache-

Post Doctor's Master's lor's | Vocational Pre-

Doctoral Degree Degree Degree Training University

ENGLISH 0.554 0.2698 0.1125 0.0715 0.0365 0.0255
SPANISH 0.258 0.1256 0.0524 0.0333 0.0170 0.0119
FRENCH 0.101 0.0492 0.0205 0.0130 0.0067 0.0046
RUSSIAN 0.050 0.0243 0.0101 0.00645 0.0033 0.0023
GERMAN 0.047 0.0229 0.0095 0.00606 0.0031 0.0022

Table 4.5: Table of Support for the Assignation of the Factor Fmep'

89
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Institution's Environmental Affairs Experience
Qualitative Value Quantitative Value
Poor 0
Regular 0.25
Fair 0.50
Satisfactory 0.75
Excellent 1.00

Table 4.6: Values Obtained from the Experts'
Answers to Questionnaires for the

Institutional Experience Factor

(Fig)



70

on) or a function of the number of times (n) that the ac-
tivity was performed (e.g., publication of articles, regis-
tration of patents, and so on), the following equations are
used:
a. When the time (t) was considered:
P t/T (4.4)
where T = Maximum period of time that the evaluating com-
mission estimated sufficient in order for Fio
to obtain the value of 1.0.
b. When the number of times (n) was considered:
F..= n/N (4.5)
where N = Number of times that the evaluating commission
estimated sufficient in order for Fie to obtain
the value of 1.0.
The factor Fie‘for the rest of the activities was de-
termined in the manner explained in the first case. In order
to illustrate the use of the preceding cases, the factor Fie

is calculated either by using the scale from Table 4.6 in some

cases or the equations t/T and n/N in other cases.

E, Support Forms for the

Evaluation Commission

It is necessary to have adequate evaluation forms that
permit as much standardization as possible in the evaluation
of each institution and that avoid as much as possible the
omission of some important factors. The design of the support

forms was developed in accordance with the Costa Rica case.
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The mentioned forms are shown in Table F.l in Appendix F.
These forms, according to the answers given by the exper-
tise group, consider the following five general areas of
activities: administration and inspection; research;:
designing, standardizing, monitoring and sampling; dis-
semination, collection of information, and teaching; and
assistance. The tables in Appendix F illustrate the con-
cepts thus far presented.

F. Classification Process

After applying the evaluation process, a series of
values on a scale for each institution, their activities,
and their functions were obtained according to their contri-
bution to the first level, the development of the country.
Since each institution already had its own scale, it was
necessary to do a comparison between its scale and the scale
derived through the evaluation methodology to arrive at equi-
valences on a final classification scale. Because each in-
stitution had its own scale, it was necessary to arrive at
a single scale through a process compilation as follows:
1. A representative sample of the background of the insti-
tution was taken
2. A similar analysis of the obtained values was made in
order to determine their ranges in the scale. At this
point, because there was a small number of samples, the
interpretation of the results was done by the same method-

ology adequated by the specialists.
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This part of the procedure consists of:

a. Sampling

b. Evaluation of each background

¢. Determination of the ranges of the values' scale that
will correspond to each category. See Appendix F.

d. Interpretation of the results and establishment of

the categorization scale. See Chapter V.



CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

A. CONCLUSION

The proposed methodology is recommended to be used as
a base to develop the procedure of categorization and evalu-
ation of environmental problems for any country or institution
with similar conditions. With repeated use the methodology
will be a refined design. The materials shown in this re-
port should be discussed by the scientific community with the
goal of improving and disseminating the proposals.

Although this methodology was developed for use in en-
vironmental affairs planning in developing countries, there
is a significant potential use in developed countries. For
example, it could be used effectively for more beneficial
budget balancing of major research programs such as cancer,
heart and other research areas.

Implicit in the overall goals of the research, which is
the development of an adequate methodology, is the incident
goal of gaining experience from interaction with the expertise
group in the defining and resolving of the problems.

The list of priorities resulting from the developed
methodology on environmental affairs and their definition in
terms of local objectives should generate coordinated govern-
ment activities--namely, a science and technology policy.

Rather than developing environmental activities as individual

73
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and institutional interests, the mission has become achiev-
ing recognized country goals.

Obviously, the proposed methodology itself has limits,
but through the institutions' post-developed methodology
activities, and with the government's active participation,
an environmental program methodology has been created for a
continuation of the process of exercising these priorities,
adding new ones, and deleting no longer valuable ones. Aas a
result of this methodology an Office of Environmental Affairs,
providing links between consumers, engineers, scientists, and
the government should be established soon. Officialdom should
have ready access to the research community ahd vice-versa,
and such an office will provide this. The government of Costa
Rica today is increasingly recognizing the value of scientific
input into public programs as scientists are discovering their
usefulness in attacking real-world problems.

By establishing six specific areas for concentration
of effort on environmental priority, the methodology identified

activities needed for the country of Costa Rica.

B. METHODOLOGY RESULTS

According to Table 5.1 the goal "Development and Ser-
vices of Water Supply" was the first and still is the first in
the final scale according to the experts' opinion. But currently
sixty percent has been dedicated for this purpose, which makes
clear not enough has been dedicated to other environmental

affairs. The final scale advises 43.7% be dedicated to this goal



TABLE 5.1 Final Scale for the Environmental Program Goals

CURRENT EXPERTS JUDGMENT FINAL
INSTTTUTIONAL GOALS STATUS Wa100| SCALE W.x 100 SCALE
Development and Services
of water supply 60 I 43,7 I
Development and Services
of solid waste collection 13.5 1T 26.3 IX
and disposal
Preparation of human re-
sources at postgraduate 15.7 111 15.5 111
level
Development and services
of industrial solid waste 2.56 v 7.36 iv
treatment and disposal
Development of a national
program of natural re-
sources protection 5.79 v 3.77 v
Noise and air pollution
control 2,48 VI 3.46 VI

s
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since in natural resources related to water supply and quality
management the following are included:

* surface water

¥ country planning for water resources

* fresh groundwater aquifers
land management

* land reclamation and stabilization

At the same time for the goal "Development and services
of solid waste collection and disposal" according to Table F.3
in the current status was the second goal with 13.5%, which re-
mains the second goal in the final scale but with 26.3%. This
situation is explained because of the lack of many activities
in the current situation.

"Preparation of human resources at postgraduate level"
in the current status appears as a third goal with 15.7%. 1In
the experts' judgment final scale this also appears as a III
goal but with 15.5%, a smaller percentage because it is not
known exactly yet what kind of professional level should be
the best educational program.

"Development and services of industrial solid waste
treatment and disposal” in the current status appears as goal
V with 2.56%, and goal IV is "Development of a nationzl »ro=-
gram of natural resources protection with 5.79%. 1In the
final scale, "Development and services of industrial solid
waste treatment and disposal" appears as goal IV with 7.36%
and as goal V with 3.77% "Development of a naticnal program

of natural rescurces protecticn." The reascn for this
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situation is that industrial development has been improving
and the lack of law that can enforce treatment of the wastes.

Finally, the "noise and air pollution control" appears
in the current status scale as goal VI with 2.48% and in the
final scale also as goal VI but with 3.46%, which indicates
the need to improve studies and activities in this environ-
mental field.

To achieve all these goals, activities to accomplish
the entire environmental program must be developed. Activities
needed, according to Table 8.2 in the final scale, are: 1I.
Administration and inspecticn with 29.4%; II. Research, with
22,4%; III. Designing, standardizing, monitoring and sampling
with 20.5%; IV. Dissemination, collection of information, and
teaching, with 15.6%; and V. Assistance, with 12.1%. The
substantial changes are in Research which in the current status
was number IV with 7.56% and in Assistance that even as num-
ber V in both cases received only 4.22% in the current status.
Consequently, all the activities are necessary to develop and
integrate an environmental program, but must be set up with

emphasis in Research and Assistance.

C. INCIDENTAL GOALS

The categorization process of the environmental program
was divided into two stages:
1. Evaluation of the envirommental program, and
2. Construction of a scale with values which correspond to

each category.



TABLE ‘5.2 Scale for the Environmental Program Activities

CURRENT EXPERTS JUDGMENT FINAL
INSTITUTIONAL ACTIVITIES STATUS WthOO SCALE Wixloo SCALE
Administration and In-
spection 51.3 I 29.4 I
Research 7.56 v 22.4 II
Designing, standardizing,
monitoring and sampling 22.10 I1 20.5 ITI
Dissemination, collection
of information and teaching 14.82 III 15.6 v
Assistance 4,22 \'4 12,1 v

8L
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The lack of a general methodology for the categori-
zation of environmental problems is obvious from the antece-
dents of this study. In other words, the problem is not the
design of the procedure itself, but the development of the
methodology to construct procedures in each institution.

The concepts of value and evaluation, according to
this research, were defined as follows:

Value is the measure of the degree in which the object in
evaluation contributes to the accomplishment of the goals

of the system to which it belongs.

Evaluation is the procedure by which the value is determined.

It is obtained through the systemic approach, and it consists

of:

* Establishment of a hierarchical tree

* Determination of the contribution of the factors of each
level to the immediately superior level

* Determination of the contribution of the activities in evalu-
ation to the highest level of the tree.

An important advantage of the Saaty method over the other
methods is the fact that the comparative evaluation by pairs of
objects is psychologically easier than the assignment of values
to only one absolute object.

In the specification stage of the evaluation procedure
of environmental problems for the Costa Rica case, the hier-
archical tree was constructed on the systemic approach using

a consensus of the questionnaires' answers given by the
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expertise group. From this approach the tree configuration
was as follows: the first level corresponded to the develop-
ment of the country; the second level corresponded to the in-
stitutional goals; and the third level corresponded to the
activities and functions of the institutions.

The weights of the factors were determined by the
following procedure:

* Assignation of the relative value of the factors, apply-
ing the Saaty method

* Construction of the judgment matrices and determination of
the absolute values of the nodes based on the characteristic
vectors.

* Determination of the factors' contribution to the succeeding
levels, arriving finally at the highest level.

For the evaluation of the third level, the absolute
weight (Wi) was affected by two factors: (1) Fmep' which
signifies the educational preparation level of the personnel
working in the environmental problem; and Fie which signifies
the degree experience.

The procedure for the environmental program categori-
zation proposed in this research is as follows:

* gurvey of the institution's backgrounds related to the
environmental problems

* Evaluation of each background

* Determination of the scale values that will correspond to
each category considered

* Specific application to the Costa Rica case
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The backgrounds of CQsta Rica institutions should
contain sufficient information in order to make an adequate
evaluation through the methodology herein developed.

The general methodology for the categorization and eval-
uation of environmental problems can be summarized in the
following steps:

* Establishment of the hierarchical tree

* Evaluation of the factors of a level in their contribution
to the immediately superior level.

* Determination by the evaluation commission of the lowest
level values in the tree

* Determination of the final scale by applying the method-
ology proposed using the experts' answers to questionnaires
with reference to Costa Rica and also apply the prcposed
methodology to the current status of environmental affairs
in Costa Rica through the experts' answers to questionnaires
about current status, and comparison of the scales.

* Categorization of the environmental goals and activities
based on the final scale obtained from the experts' answers

to guestionnaires with reference to Costa Rica.

D. RECOMMENDATIONS

It is recommended that some action be taken to head off
the collision course between the extractive industries and
those individualsand goals, I. Development and service of water
supply, II. Development and services of solid waste collection
and disposal, and 1IV. Development and services of industrial

solid waste treatment and disposal. Therefore, the need to
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plan together for an orderly development of Costa Rican re-
sources in a multiple planning concept is of singular impor-
tance. Adequate environmental management for Costa Rica
requires a definition of environmental quality goals, goals
which reflect the needs and desires of Costa Ricans. These

Goals must be regularly re-examined and revised as necessary.

Also, it is important.in goal Vv, "Development of
a national program of natural resources protection,” and
"Preparation of human resources at postgraduate level"
to analyze the basic needs not only in the city but of
rural people of Costa Rica to improve social and economic
opportunity. Locate and define rural environmental priori-
ties and determine the causes and feasible solutions. The
government's environmental institutions should give maxi-
mum contribution to viable rural communities. Also, the
goal of "National program of natural resources protection"

should include:

* Conservation of water during storage and conveyance includ-
ing evaporation and seepage control.

* Development of management practices, plant varieties and
environmental requirements to make efficient use of soil
water through the various stages of plant growth

* Development of alternative techniques for reducing water
loss from soil surface which will not significantly reduce

crop yield
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* Development of soil suriace and profile modification or
management practices to enhance water infiltration, trans-
mission, and storage.

* Development of improved control practices that will reduce
erosion from land and forest land that will be feasible and
compatible with modern agriculture

* Development of a means to reduce pcllution of water from
agricultural sources through better management of pesticides

and fertilizers and animal wastes

A study of the potential social and economic problems
where pollution control pressures are likely to close indus-
tries is needed, as well as development of solutions toc pol-
lution problems for small and marginal industries.

Goal 1V, "Development and services of solid waste col-
lection and disposal," should include:

1. Develcpment of methods of recycling animal waste and

plant residues into animal feeds or other useful products

2. Development of economical systems for the collection, trans-

port, and disposal of solid waste.

3. Development of methocds for the disposal of animal waste
through the soil in situ with minimum air and water
pollution.

In the goal 1III, "Preparation of human resources at
postgraduate level,” the impact of communication on educatiocn
both in the classroom and in the home must start receiving

greater attention at the country level because of its greater
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potential. The legal environmental educational programming
should receive proper priority and incentives. Concurrently,

educational innovation must be encouraged and a curriculum

on environmental affairs and degree programs must be devel-

oped to adapt the educational environmental affairs process

to the capabilities of the medium.

Also, a data communication network linking institutions
and universities through remote terminals should be considered
to exploit a time-plan computing and environmental affairs
data processing system. The possibifties for linking a num-
ber of institutions to one central computer should be inves-
tigated as to the benefits in terms of increased capability and
environmental service and possible reductions in cost. Ways in
which computer services can be extended to more remote areas of
the country to bring more services to both business and country
institutions should also be evaluated. Also, in educaticn
should be:

l. Request that the country aelegate one person within the
institutions to develop a curriculum of environmental
affairs which is comprehensive and can be integrated at
all levels throughout the country.

2. Request the Costa Rican Environmental Sciences Association
to develop a task force of environmental affairs, to imple-
ment environmental education in the school system.

3, Development of an environmental affairs educational program
adapted to the medium, for higher education levels or voca-

tional and technical schools.
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PO

A statement of Costa Rica's environmental quality,
noise and air pollution control, goal VI, is needed to
serve as a baseline for determining the success or fail-
ure of the environmental quality management system. The
statement should be sufficiently broad to cover the many
aspects of the environment which affect quality of life
and should include specific indicator parameters such as
the mass of various pollutants discharged into the air,
water, and soil of Costa Rica, land use changes, and di-
versity of indigenous life. Related to the goal of "Develop-
ment of a national program of natural resources protection,"
a mechanism is needed to force environmental gquality consid-
erations into both public and private decision-making pro-
cesses. Irreversible commitments of resources may be occur-
ring which do not reflect the best long-term interest of
Costa Rica. Consideration of alternative action is necessary
to secure the widest range of beneficial uses and to fulfill
responsibilities to succeeding generations. The Health Min-
istry should make and implement environmental law and serve
as an advocate for environmental quality. Aan inventory of eco-
logically valuable land and water resources is needed. This
should include a detailed characterization of the composition
of the air and water media. An assessment of the ability of
Costa Rica's environment to assimilate wastes is highly desirable.

One activity that needs to be developed with more empha=-

sis in all environmental affairs is research and assistance.
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Environmental research and assistance in all the envi=-
ronmental goals should be given to:

1. Development of new techniques to solve environmental
quality problems, matching unique, potentially reclaimed
resources with industrial disposal needs.

2. Development of methods for reduction of airborne particu-
late matter from natural and agricultural sources as well
as particulate emissions from vehicle sources.

3. Reduction in unit water use and further methods for water
re-use.

Research and assistance to support all the environmental
goals should include:

1 Improve the quality of the environment.

2. Develop a variety of methods to improve management and
cultural practices and a higher environmental program
efficiency,

3. Develop design and operational specification for equipment.
The transfer of a proper technology to control environ-
mental quality

4, Identify educational systems that will help in environ-
mental affairs

Regeneration and recycling of resources such as water
and energy should be developed. At the least, resource con-
sumption must be minimized. In addition, the quality of com-
munity life must be upgraded through new concepts in planning.

Proper land use is a basic consideration.
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Also recommended is the creation of an Environmental
Affairs Ministry which would have the mission of establish-
ing and maintaining an environmental program consistent with
other aspects of the total environment, which would facili-
tate the safe and high quality of the environment within and
among the cities and towns of the country. The Environmental
Affairs Ministry should not be an enlargement of existing
institutions' environmental sections, but rather it should
be a new ministry oriented toward environmental affairs and
integration of environmental affairs nodes.

Finally, because of the flexibility of the proposed
methodology, it is recommended that it be applied to dif-

ferent fields and with different purposes.
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2. Industrial Parks already Consolidated
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4. CURRENT EVALUATION PROCEDURES AND FORMS

OF THE INSTITUTIONS

The original evaluation forms collected from all
the institutions are presented in this appendix.

As can be observed, some of the forms show only
the evaluation criteria while others include the explan-~
ation for the application of the criteria but never show
the basis for that criteria. Background formats used by
the institutions are also presented here. 1In all cases,
with the exception of the University of Costa Rica, the
institutions use the government's format, which comes

from the Ministry of Health.
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,' B , . No 5395 ) . . /‘
'LA ASAMBLEA LEGISLATIVA DE LA REPUBLICA DE COSTA RICA.

La siguiente o

. LEY GENERAL DE SALUD
DISPOSICIONES GENERALES

" Articulo 19—La salud de la poblacién es un bien de interés piblico tutelado
por ol Estado. - . " - :

Articulo 29-—Es funcidn esencial del Estado velar por la salud de la
. poblacién. Corresponde al Poder Ejecutivo, por medio del Ministerid de Salud,
al cual se referird abreviadamente la presente ley como “Ministerio”, la defini-
cién de la politica nacional de salud, la normacion, planificacién y coordinacidn
de todas las actividades pdablicas y privadas relativas a salud, asi como la ejecucién
de aquellas actividades que le competen conforme a la ley. Tendrd potestades
para dictar reglamentos auténomos en estas materias, - 4 i

Articulo 3%~Todo habitante tiene derecho a las prestaciones de salud, en
la forma que 1as leyes y reglamentos especiales determinen y el deber de proveer

a la conservacion de su salud y de concurrir al mantenimiento de la de su familia
y 1a de la comunidad. : :

Articulo 4°—Toda persona, natural o juridica, queda sujeta a los mandatos
de esta ley, de sus reglamentos y de las drdenes generales y particulares, ordinarias
y de emergencia, que las autoridades de salud dicten en el ejercicio de sus compe-
tencias orgdnicas y tiene derecho a ser informada debidamente por el funciomario
" . campetente sobre las normas obligatorias vigentes en materias de salud.

Articulo 59—Toda persona, fisica o juridica, esti obligada a proporcionar
de manera cierta y oportuna los datos que el funcionario de salud competente le
solicite para los efectos de la elaboracion, analisis y difusién de las estadisticas
vitales y de salud y demds estudios especiales de administracién, para la evalua-
cién de los recursos en salud y otros estudios especiales que sea necesario hacer
para el oportuno conocimiento de los problemas de salud y para la formulacién
de las medidas de soluciones adecuadas. .

Articulo 6%~Todo habitante del pais que no esté justaments impedido,
tiene la obligacion de concurrir al llamamiento de las autoridades sanitarias para

" .declarar ea cualquier asunto relacionado con la salud publica. Asimismo, debe
prestarles auxilio cuando fuere requerido por la autoridad competents.

Table A.7: Costa Rica Health Law related to
Environmental Affairs

Source: Ministerio de Salud, Ley General de Salud,

{mprenta Nacional, San Jose, Costa Rica,
879.
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. MINISTERIO DE SALUD

LEY BENER"L I SALUD
Y.

,. LEY URGANlBA DEL MlNISTERlU DE SALUD
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c) (I.a apaudad o, potendia de cosméticos o de sistemas de operac:ones espe-
modx%oaromantmthanmaﬁaadchspctm sin
‘I deb:dz autorizacién o en disconformidad a la autorizacién obtenida.

-d') El ofrecimiento de servicios profesionales en. ciencias de la salud por per- -

-sonas’sin titulo para hacerio, o no autorizadas deb:damente pam e)ercer'
tales. profwona, speaahdads u ofn:xos ‘

" Articulo 261 ;:—Todo éstablecimiento deeduw:mn pnmmaymedm,pﬁbh
apnvado debaadmhomdempmgramas,pamhmdewpcos'
¥ normas obligatorias rdauvaszhs.ludpmnalydemmdmpanlr
saluddetm - '

Asimismo los :ned:os de- comummon colecuva (prum, ta.d.xo telmsmn

y otros medios no convenciopales) quedan obligados a destinar el .espacio npece-
sﬂopa:amdmpmgmrdmmahmeﬁanadetopxmynom obli-’
relativas a la salud personal y de trascendencia para la salud de terceros.

Las autoridades de salud y educacién elaborarin y revisarin anualmente

los programas de ensefianza a fin de que se incluyan en éstos los topicos de
aludmyamenamydxvﬂmmsemenmydgwuahdadumaﬁa

TITULO ar

De los deberes de las persom para Ia conservacion y acondmanamenta
" del ambiente y de las restricciones a que'quedan sujetas
" en sus actividades en beneficio de_su pre.vervac:én

Aniaﬂo 262.—Toda persona, natural o juridica, estd obhgada a contribuir
a la promocién y mantenimiento de las condiciones del medio ambiente natural
y de los ambientes artificiales que pmmtan Ilenar lag necwdades vitales y de
salud de la poblacién.

,. Articulo 263.-~Queda pmhiblda toq'a accién, practm u ope:acxon que
deteriore el medio. ambiente natural o que alterando la composxcxon 0 caracte-
_risticas intrinsicas de sus elementos bdsicos, especialmente el aire, el agua y el .
suelo, produzean una disminucién de su calidad y estética, haga tales bienes inser- .
vibles para algunos de Iosusosaquestandsumdosocreesmspanlasalud
humana o para Iz fauna o la flora inofeasiva al hombre.

. Toda persona queda obligada a cumplir diligentemente las acciones, pricti-
muobmsublwdasenlalcyyregiamentosduunadaadmna.roacontxolar
los elementos y factores del- ambiente natural, fisico o btologtco y del ambiente ..
artificial, per;udmals para la salud homana. _

carrruto 1

Del agua pars o uso y consumo hwmano y de los deberes y rc:Mcmu
. aquqadmmycmla:pn:ommbwm .

‘Articulo 264.—El agua constituye un bien de utilidad pdblica y su utiliza-
cidn para el consumo humano tendrd prioridad sobre cualquier otro uso.

Articulo 265. —Se entiende ‘por agua potable para los efectos legales y
reglamentarios, la que retne las caracteristicas fisicas, quimicas y biologicas que
la hacen apta para ¢l consumo humano de acuerdo con los patrones ‘de potabilidad -
de la Oficina Panamericana Sanitaria aprobados por el Gobierno.

Arteulo 266.—Los abastecimientos de agua del pais deberin Henar loe
requisitos de estructura y funcionamiento fijados por las normas y especificaciones
técnicas que el Poder Ejecutivo dxc'e, en consulta con ¢ Semcxo Nacional de
Acueductos y Alcantarillado.
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.. Asticulo 267 —Todo sistema de’abastecimierito de agua, destinada al uy
‘cansumo de Ia poblacion, deberd ‘suministrar agua potable, ea forma continua, ,
cantidad suficiente para-satisfacer las necesidades de las personas y con pres

_ mecesaria para permuitir. el correcto funcionamiento de los artefactos sanitarios
uso. .. - ’ . - . —_
©* " Asticulo 268,—Todo abasto. de agua’ le; sin excepcidn, queda suja
- al contro!l’ del Ministerio en cuanto a la aﬁmel agua qu??e surmmq!'1 istre il
./ poblacién y para velar porque los elementss constitutivos del sistema, su funy
" amiento y estado de conservacién garanticen el suministro adecuado y segm
pudiendo ser intervenido por el Ministerio.si hubiera peligro para Iz salud de §
habitantes. . .. L
. "»l Aguculo 269'.-—_I:-oshadn;inist;adom o ew;rg-ados de hto;io abasto de ap
. potable deberin permitir Ja toma de muestras de inspecciones
realicen los funcionarios del Ministerio, debidamentﬁ%iéﬁados.@ , v
‘Articulo 270.—Lz2 construccién de pozos privados y la utilizacién ¢
- sistemas ptivados de abastecimientos de agua para el uso y comsumo bumamo ¢
las 4reas del pais donde existe acueducto piblico en funciones, debera ser auton
- zado por el Ministerio conforme al reglamento respectivo..
. ~ Los pozos existentes al entrir en vigencia esta ley, podrin ser claum
- rados, sellados y mantenidos en reserva cuando asi io determine el Ministerio ¢
- comin acuerdo con 2 administracidn del Servicio Nacjonmal de-Acueductos :
N iculo 271.—Exn las regiontes del pais, donde no hubiere abastos pablicx
de agua potable y en tanto éstos se establecen, los habitantes deberdn ytilizar la
astemas de abastecimiento. de agua para el consumo y uso doméstico que el Mi
nisterio sefiale y las autoridades locales deberdn colaborar en difundir 1a informs
cién sobre los métodos para obtener o purificar el agua que se destine a la bebid:

" .7 . Articulo 272.—Las personas, o empresas particulares que se ocupen &
. ~abastecer de agua para la bebida o para usos-domeésticos. a una poblacién o res:
- dencias aisladas, 2 establecimientos mineros o industriales o a cualquier lugar:
“local destinado a la permanencia tramsitoria de personas, en | donde
bubiere abastecimientos publicos, deberi solicitar permiso del Ministerio some
" tiéndose a las disposiciones reglamentariag y 2 las ‘exigencias especiales que es
,administracién pudiere hacer en cada @s0. - .

" Articulo 273.—Se prohibe contaminar los abastos de agua, asi como dafiar
obstruir parcial o- totalmente, los sistemas de abastecimiento de agua potable
destinada a Ia poblacién. Se presume de pleno derecho la contaminacién del agw
por el simple hecho de agregarle cualquier cosa. o elemento extrafio, excep
aquellos que mejoren la calidad del agua, en proporciones cientificamente acep

- tables y con fines especificos en la prevencién de enfermedades.

" Articulo 274 —Las personas, naturales o juridicas, deberin utilizar en lot
establecimientos de su propiedad, administracidn u operacién, agua que reim
las calidades exigidas por e} Ministerio para el tipo especifico de actividades que

- desarrollan, especialmente las que digan relacién con la produccién de alimentos
- o de materias pfimas para alimentos; la elaboracién de alimentos; la operacién
de balbearios, establecimientos crenoteripicos, piscinas y de establecimientos si-
. Articulo 275.-~Queda prohibido a toda persona matural o juridica conts-
minar las aguas superficiales, subterrineas y maritimas territoriales, directa ¢
indirectamente, mediante drenajes o ‘la descarga o almacenamiento, voluntario o
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te, de ruxduos o. dea:hos hquxdos. sdlidos o gaseosos rad:actxv o no
) ives, aguas negras o sustancias de ier paturaleza que, altu-ando las
caracteristicas fisicas, quimicds y biolégicas del agua la hagan peligrosa para 1
. duddehspmom.dzh&mmmymﬂmomerviblepanusos
domsums, agricolas; mdustmlu o dg recreacién..

_* .7 Articulo 276.~S6lo con permxso del Ministerio podran las personas natura-
les o )undm.s hacer drenajes 6 proceder a la descarga de residuos o desechos slidos

o liquidds u otros que puedan contaminar el agua superficial, subterrana,oma-

. ritima, cifiéndose, estrictamente a las normas y condiciones de seguridad regla-
mennnasyalosproced:mmntos spec:ales queelmmstmonnpongamdaso

- particular para bacerios inocuos: :

Ammnﬂ?—Sepmﬁiﬁeatodapersouanamralojundmlumow'
“’que puedan producir la contaminacién o deterioro sanitario de las cuencas hidro-
. -gréficas que sirvan @ los establecimientos. de agua para el consumo y uso bumano.

Lm0 CAPITULO N - »°

: De la: abhgucmm restricciones rclntmn a Ic ncolm:sén
AT vy cbm};aaén de residuos sélidos. -

Amaulo 278.—Todos los desechos s6lidos que provengan de hs acn‘ndads
corrientes personales, familiares o de.la comunidad y de operaciones agricolas,
ganaderas, industriales o comerciales, deberin ser separados, recolectados, acu-
mulados, utilizados ‘cuando -proceda y sujetos a tratamiento o dispuestos final-
mente,porhspewnasrespanmblsaﬁnd:evmrodlsmmmrenloponble
lacontammamondelmre,ddsndoodehsaguas "

Articulo 279.—Queda prohxbxdo 3 toda persona, natural o Jundm arrojar
.0 acumular desechos sdlidos en lugares mo-autorizados para el efecto, utilizar
medios inadecuados para se transporte y acumulacidn y proceder™a su utilizacién,
tratamiento'o disposicion fmal inediante sistemas no aprobados por el Ministetio.

~

i Articulo 280.—El servicio de. recolec.mon, acarreo y dxsposxc:én de basuras,
asi como la limpieza de cafios, acequias,- alcantarillas, vias y parajes piblicos
estard a cargo de las municipalidades las cuales podran realizarlo por administracién

- o' mediante contratos con empresas o particulares, que se oto; de acuerdo
con las formahdadu legales y que reqmeran pra su validez aprobauén del
Ministerio. el R

o Toda persona, queda en la obligacidn de utilizar dicho servicio pubhco y
de contribuir econémicamente a su financiamiento de conformxdad con las dispo-
siciones legales y reglamentarias pertinentes.

Articulo 281.—Las empresas agricolas, industriales y comerdiales, deberin
disponer de un sistema de separacidn y recoleccion, acumulacién y disposicion
final de los desechos sdlidos provenientes de sus operaciories, aprobado por el
Ministerio cuando por 13 naturaleza, o cantidad de éstos, no fuere sanitariamente
aceptable el uso del sistema publico o cuando éste' no existiere en la localidad.

.. Ardculo 282.—Los- propietarios de terrenos desocupados en ireas urbanas
estin obligados a mantenerios cerrados y en buemas condiciones higiénicas. .

Quedarin obligados, asimismo, a realizar las pricticas u obras, dentro del
plazo que la autoridad de salud les ordme, cuando tales terrenos constituyen un
foco ‘de contaminacién ambiental.

Articulo 283.—Queda prohibida. la recuperacién de desechos v residuos
sélidos en luga:u 1o aprobados por la autoridad de salud para tales efectos.
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L 'Lupcsonzs,na.mnlaowndms queseocn delarempa‘aaon,a
. vechannmto, comercio o industrializacién de tales p:::a:ems, deberin sohgg
. .permiso previo a la autoridad de salud y ésta podrd otorgarlo, cuando se comprus
. que los trabajos de seleccién, recoleccién y aprovechamiento de los desechos
.. Tesiduos no-impliquen peligro’ de contaminacion del ‘ambiente o nesgos para\
;aluddelaspersom que trabajan en tales faenas o de terceros. -

- Articulo 284.—La autotizacién a quese refiere el articulo anterior dur:
) -maﬁoypodrawmcdadamcualqmsuempomdodhmhrnocumphe
- hsdxsponumreghmmmmmmommhwelaspmnmyobn

‘especiales que la autoridad de salud le imponga como. requisitos mecesarios pa
'mmrda:hsaluddeh:personas,odsanmmdelaopmén :
'Dch:ablsgaamyrmnmpmlamménmm
I dtc:cnmyaguac:amda:yug-ru,.

o AmmZSS—Iasexm,hsaguasnegm,lassmdasyhsplmls
deberin ser eliminadas adecuada y sanitariamente a fin de evitar la contaminaciz
* del suelo y de las fuentes naturalu de agua para el uso y consumo humano, b
formacidn. de criaderos de vectores y enfermedades’'y la contaminacién del an
, medzante eondmona Que atenter contra su purez o calidad.

. Artxculo 286.—~Toda persona, natural o juridica, estd obhgada a realm
Ias-obras de drenaje que la autoridad de salud ordene a fin de precaver la fw

* tmacidn de focos msalubra y de mfecmén, ode sanear los que hubiere en predic
de su propiedad.

Sid propxmno fuere renuente’en el cmphmxento de ta.ls ordens,
autoridad de salud podrd hacerlos a costa del. omiso.

-En los casos en que ol interés pitblico, la naturaleza y eavergadura de i
obras de drenaje lo justificare, todo propietario de inmueble estd obligado a cons
tituir servidimbre en favor del Estado para que la autoridad de salud construp
- tales obras pudiendo decretarse la expropiacion del terreno cuando la servidumbn
fuere incompatible con su utilizacién.

- Elmmanmentoyopmuon,s:procedxm,maargodelosbm
ficiarios de tales obras.

Articulo 287.—Toda persona, natunl o juridica, propietaria de vmenda.sc
de establecimientos o edificios en que las personas desarrollen sus actividade
responiderd de que tales bienes dispongan de un sistema de disposicién de excrets
y de aguas negras y servidas aprobado por el Ministerio y los usuarios de vivier
das, establecimientos o edificios estarim obhgados a manteser dicho sistema @
buenas condiciones de funcionamiento. :

" Articulo-288.—Todo propietario queda obligado 2 conectar ol sistema &
eliminacién. de excretas de aguas negras y servidas de su propiedad al alcantarillade
sanitario en los lugares en que éste estuviera en funcionamiento, salvo en los

casos de excepcién que los teglammtc)s pertinentes reconozean Gomo procedentss

Articulo 289.-~Todo sistema de alcantarillado, quedari bajo el control téc
nico d&} Ministerio y del Servicio Nacional de Acueductos y Alcantarillado ¥
las personds de derecho privado o publico que los construyan, administren )
operen se sujetarin a las normas que el Poder Ejecutivo, en consultz con ef Ser
vicio Nacional de Acueductos y Alcanmrillado, dicte para condicionar su cons
truccidn, iunaonamxento y 1a evacuacién y tratamiento final de los fluentes.
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e Ammlo@O—Sepmh:beawdzpersnmdmroduarbssm
: de dmg\m pubheos ° pm-ados u obstruir su funciopamiento. . | .

<7 Articulo- 21 -Queda prohibido, duargar residuos - mdustna.la y de

:mableamxentos de salud en <] alcantarillado sanitario sin autorizacién previa de

la.anteridad de salud y sin cumplir las-instrucciones que ésta pueda ordemar para -

-hacerlos inacucs, a fin de precaver cualquier-dafio al. sistema de desagiie, o evitar

. la contaminacién de las fuentes o cursos de agua; del suelo y del aire, o cualquier

i otronsgoparalasaludhumanaquesedmvedelammonﬁnzl.nadecuada

'de loc desaghies. ", .

... Articulo 292.—Queda prohxbldo, e todo caso la descarga de las aguas
negra.s de las 'aguas. servida ¥ de residuos industriales, al alcantarillado pluvial
- El Ministerio queda facuitado para restringir, regular, o prohibir la eliminacién

de productos sintéticds no. bxodegradables a. través de los sistemas de recoleccién
':demeus,agmnegrasymdas T ,

R CAPITULQ IV
Dc la: dcbcrc: y rmmmu.: G 'que qucdau .ﬂqm las pcr:m para wmw
s lacontmmmaonddmubmte

Aruculo 293 —Toda. persona, natural .o juridica, queda obligada a em-
pla.r ol miximo -de su diligencia en ¢ cumplimiento de las disposiciones legales.
y reglamentarias o de los pedidos especiales que ordene la autoridad competente,

. @ fin de evitar a controlar la contaminacién atmosiérica y dd ambiente de los

lugares destinados d la’ vmenda, trabajo. o recreacion. :

Articulo 254.—=Se. ennende por contaminacién de la atmésfera para los efec-
* tos legales y reglamentarios, el ‘deterioro de su pureza por la presencia de agentes
de contzminacion, tales, como particulas sélidas, polve, humo, vapor, gases, ma-
. terias radiactivas y otros, que el Ministerio defina como tales, en concentraciones

sala.spenmdasporlasnormasdepurmdelureaceptadasmter-
nacionalmente y declaradas oficiales por el Ministerio.

Se estima contaminacién del aife, para los mismos efectos, la presencia
de emapacién o malos oleres que afecten la ahdad del ambnente, perjudicando el
bxenesur de las pessonas..

. ' Seri asimismo considerada como contaminacién atmosfena la emisién de
sonidos que sobrepasen . las normas ac:ptadas mtemaczonalmmte y declaradas
oﬁcala por ¢l Ministerio.

Amr.ulo 295 —Qued& prohxbxdo a toda persona, f:sxcn o juridica, la des-
carga, emisidn o emanaciin de contaminantes atmosiéricos de naturaleza y en
proporciones prohibidas,. resultantes de sus actividades personales, domésticas, in-
dumalm, come:malu ‘o de-cualquier otra indole que c:.use o conmbnya ala
conmmma:ron atmosférica.

Amculo 296.—Todo propxeta.no 0 admunstmdor, de una eunstmcczon Q
edificio serd responsable de que el inmueble cuente con los medios y sistemas para
evitar descargas, emisiones o, emanaciones que causen o conmbuyan 2 12 conta-
minacidn atm . . .

Los fabricantes y vendedores, de btcna muebles o artefactos que por su
naturaleza, construccién o uso puedan producir descargas o emanaciones que
cansen o contribuyan a la contaminacidn del aire, deberin incluir en esos bienes
muebles, un sistema especificamente disefiado para e control de emisiones, de
acuerdo con las normas aceptadas intermacionalmente.



132

En todo caso, en tanto los fabricantes como los importadores de:
- bienes quedan sujetos al cumplimiento de las exigencias y restricciones g
-, Ministerio imponga, a fin de eyitar o reducir |2 contaminacién atmesféria,
“. - Del mismo modo los. propietarios de tales bienes muebles en especia
. hiculos automotores quedan obligados a mantenerios y usarlos de modo,de o
o reducir la contaminacién del aire, - . - | : '
* .. - Para el cabal cumplimiento de las disposiciones de este articulo 2 Minig
 bari determinaciones periédicas de la calidad de los combustibles cuyo uso p
- producir o contribuir a la contaminacién atmosférica. = -
. Articulo 297 .—Queda prohibido el funcionamiento de toda_fibrica o
. "blecimiento industrial o comercial en edificios que no dispongan de los elems
o sistemas necesarios para -evitar que las' descargas, emisiones, emanacion
sonidos, producto de tales actividades industriales o comerciales, causen o
tribuyan a la. contaminacién atmosférica deé 1a region en que. se encuentran:
.cados y que no dispongan en.la organizacin de sus actividades o faenas, de
mentos o sistemas. para evitar la contaminacién del ambiente interior con 1
. o peligro’ para 12 salud y el bienestar de.su personal y de terceros.
g A ; " CAPITULO V S
De los deberes y restricciones a.que quedan sujetas los aciividades indusim
L Articulo 298.—Toda persona, que opere establecimientos industriales
berd obtener la correspondiente autorizacién del Ministerio para su instalaci
- Ia debida-aprobacién de éste para iniciar su funcionamiento, asi como para amy
. 0 variar, o modificar en cusiquier forma la actividad original' para la que
autorizado. o O Co
. Articulo 299.—~Ninguna autoridad, podri conoceder patentes o perm
para ¢l funcionamiento de establecimientos industriales, sin que medie la pn
. . autorizacién de funcionamiento del Ministerio. :

. . Articulo 300.—Para obtener autorizacién de instalacidn, los interes
deberin acreditar ante el Ministerio, que el sitio elegido se encuentra enz
permitida segin 13 correspondiente reglamentacién vigente, que cuenta con
elementos de saneamiento bdsico y que dispone de los elementos o sistemas s
tarios adecuados para la eliminacidn de desechos, residuos, o emanaciones, 2
de no causar o contribuir a la contaminacion del suelo y del agua destinadi
uso y consumo humanos, ni del aire y para no constituir problema sanitario o
molestia para.la poblacion. -

~ Afalta de un plan regulador de desarrollo urbano el Ministerio determis
-1as zonas permitidas para los establecimientos industriales, la autorizacién a¢
se refiere el presente articulo, podrd ser cancelada, suspendida o modificada, s
e capronl o definitivamente, cuande varien las condiciones existents
conc . '

Articulo 301.—Se entiende por establecimiento industrial, para los efec
de Ia presente ley y su reglamentacion, todo lugar descubierto o cubierto destin:
a la transformacion, manipulacion o utilizacién de productos naturales, o 3
elaboracién, manipulacién, transformacion o utilizacion de productos artific:
mediante tratamiento fisico, quimico o biolégico, manuaimente o por medio
maquinas o instrumentos. ) ‘

Quedan incluidos en tal consideracién para los mismos efectos antes als
dos, los sitios destinados a recibir o almacenar los artefactos, 'instrumentos
utensilids, materiales y materias primas que se emplearin en las tareas o fae
y todos los anexos de la fabrica o taller. Iguaimente, se considerarin como =
las estaciones y terminales de transporte.
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" Articulo 302.—Ningtn establecimiento industrial, podr foncionar. si cons-
tituye un elemento de peligro, insalubridad o. incomodidad para la vecindad, ya
sea por las condiciones de mantencién del:local en que funciona, por la forma o

- sistemas- que emplea en la realizacion de sus operaciones, por la forma o sistema

ue utiliza para eliminar los desechos, residuos 0. emanaciones resultantes de sus

_gaenas, o-por. los ruidos que produce la operacién.. . .- .. ... i )

-~ " Articulo 303.~~Los propietarios o administradores de establecimientos

.industriales deberin, cumplir diligentemente todas las normas técnicas que el Mi-
nisterio por si o de acuerdo con el Ministerio de Trabajo, dicten para 'proteger
Ia salud de su persgnal. -, = R R
.. Articulo 304.—Los establecimientos industriales, que funcionen antirregla-

. mentariamente o que constituyan peligro, incomedidad’ o insalubridad para su
.personal o 1a vecindad, podrin ser clausurados por la autoridad de salud y en
-todo -caso, sus propietarios y administradores quedan obligados: a cumplir las
Grdenes o instrucciones que la autoridad de salud les ordepe para pomer fin o
mmga:dg x;lnlnbndagn o molestia que p;;ducen a al::ds: ;loe su operacién, debiendo
suspen: operacién hasta tanto no hayan cumpli s requisitos reglamenta-
rios o los-exigidos por ¢l Ministerio. . @ - - .. = : ,
-, Articulo 305.~Todo campamento de trabajo y finca rural, deberi estar
provisto. de los elementos de saneamiento bisico para proteger la salud y bienestar
de sus trabajadores y para evitar la comstitucidn .de focos de infeccidn, o de
contaminacién del ambiente.” . .- L

- Articulo 306.—Se entiende campamento de trabajo toda ‘instalacién

- .destinada a albergar a los trabajadores de explotaciomes agricolas, mineras o

ganaderas o de obras publicas o privadas en comstruccidn. - = -

" Articulo 307.—~Toda persona natural o juridica queda sujeta 2 las normas
técnicas que el Ministerio dicte, estableciendo las condiciones de saneamiento
bdsico de los campamentos de trabajo y fincas agricolas. En todo caso, ninguna
persona podrd iniciar I3 construccidn. de instalaciones destinadas a ser utilizadas
como campamentos de trabajo sin la autorizacién del’ Ministerio.

’ - CAPITULO VI

De los deberes y restricciones relativos o las urbanizaciones .
‘ y salubridad de lo vivienda ) :
Articulo 308.—Ea. 2 formacidn de nuevas ciudades o poblaciones y aper-
tura de nuevas calles, no se podrin trazar ni orientar éstas sin la aprobacidn del

Ministerio. : s . .

No se podri tampoco construir edificios en las nuevas calles si no se ha
hecho previamente los trabajos necesarios de saneamiento, como la construccién
de desagiies, alcantarillados, instalacién de cafierias de agua potable y los rellenos
o nivelacidn de los terrenos para evitar los estancamientos de agua de cualquier

" Sin perjuicio de las facultades de otras autoridades o entidades competentes

en la materia, toda persona que se.ocupe de la urbanizacidn de terrenos y de la

construccidn de edificios para la vivienda, deberd cumplir las disposiciones de las
normas sanitarias. que sobre la materia dicte ¢l Ministerio en resguardo de la

salud de las persomas, . . o : .

- Articulo 309.—Las personas, naturales y juridicas, que se ocupen de la
urbanizacién de terrenos deberin preseatar a la autoridad de salud competente
para - su estudio previo el anteproyecto correspondiéate y sélo podrin iniciar sus
trabajos una vez aprobado el proyecto definitivo.
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Laaprobaconmmmdxdzndpmym deurbammonataubuz

en irea permitida por la reglamentacxén vigente 0. en su defecto por el Ministe
y dispone de’ sistemas samitarios adecuados’de suministro de agua potable, (

d&gue de aguas pluvmles, de dxspomuon de excrcm, agus negm ¥ ag

, sex'v:

o vt . . c.’/‘

Articulo’ 310 —Queda ?rohahxda la comm:uén de: vmendas en nuer

SE urbamzanona o loteos de predios mayores cuyos servicios y sistemas sanitarios:
~ cumplan con las dxspos:cxona legales y reglamentos vigeates.

" Articulo- 311.—Las mismas reglas establecidas ‘en los articulos anterion

- se apharan ala formacién de nuevas ciudades o poblaciones.

Amculo “312. —Toda pa'sona, requeriri permiso de! Ministerio para g

N ceder a2 la construccidn, reparacién o modifiéacién de cualquier edificacion des
nadaa!awwendapermanentcommtonadelaspcrsomynlpermuosu
» . le serd concedido cuando acredite, con los planos respectivos, que dard cumg
. miento a las' normas sanitarias dictadas por el Poder Ejecutivo, respecto de k

requmtos que 13 edificacion deberi [lenar, segin su naturalezz y dutmo, a fing
guzrdarhsegundady!aszluddemhabﬂznm

Las edificaciones a que este articulo-se refiere no podran Ser ocupadz

‘en pane ) mulmeme, sin la prcvxa automuon del Ministerio,

Amculo 313.=Toda vmenda mdmdnal ia.:mhar [ mulnfamxlnr debe:

l cumphr con los siguientes requisitos samitarios:.

oL
b2,

SNt

W

Localizacién en ireas que no ofrezcan peligro para la salud y d btcnm

de los ocupantes.

Orientacion adecuada;, a fin de aprovechar las circunstancias naturales

artificiales del ambxmte, en beneficio de la salud y bienestar de los 0%

pantes.

Coustruccion con materiales adecuados que oirm estabilidad, seguridx
y buenmas condiciones sanitarias., -

Dlstnbucwn interior adecuada, a fin de hacerla funuonal ¥ conforme i

uso para ¢f cual se destine.
Dimensiones minimas y ireas adecuadas de compamm:entos
Iluminacién natural y artificial adecuadas

.. Ventilacién natural o artificial adecuadas.

Medios. de saneamiento basxco , :
a) Abastecimiento continuo de agua potab[e, en. wxndad y presién sut
) cientes, accesibles 2 todos los ocupantes’,

b). Sistemas adecuzdos de eliminacién de excretas, de aguas negras, sef
- vidas y pluviales aprobados por la autondad de saiud. .

c) ‘Artefactos sanitarios primarios minimos.
Articulo 314—Toda persona, tiene obligacion de vela.r por la higiene :

seguridad de su vivienda personal o familiar y deberd realizar las pricticas espe
.ciales de limpieza, desinfeccion y desinsectizacién que haya menester, cuidando ¢

de salud.

las instrucciones y ordenes que para tales d‘a:zos unpan: la autorida

Podra por tanto, recurrir a los servicios speaalmdos de salud para soli

citar informacién acerca de los sistemas y medios mds apropiados para proceds
en buena forma y sin peligro para las personas, o pedir, cuando sea prudente
que la desinfeccion, desinsectizacién o ‘destruccion de roedores u otros amimale
dafiinos sea practicada por los servicios aludidos.
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Todzpmm,zdmdebcawtmcmfomh‘gxmhsbasumen
. su"casa hasta que sean er.ttreg;lbv:!a;se a lg; servicios die recoleccién y deberd cmd:r
ue los servicios de agux pot y disposicién agwnegrasysam e
'ga,ummmganmbuenasmdmonu de funcicnamiento s

% .. Articulo ‘315, -Los propxetanos 'y administradores de vmendas loals,
de =1q~...1er .estén oo la obligecidn de dotar 2 sus inmuebles de las condxuoncs ,
" instalaciones y servicios exigidos por las normas sanitarias reglamentarias a fin
de oirecer a los arrendatanos y ocupanta, mdxuona de smdad y segundad

a

v Artmlo 316 —Cuando la autondad de nlud lo ordene, los propietarios,
adnumstradores 0 enargados, procedardn.a 2 desinfeccidn, desinsetizacidn, desra-
tizacién o reparacién, segun proceda, de los. edificios destinados a vivienda per- .
. -manente o transitoria, incluidos anexos y-patios interiores, ge por su estado o
* condicién amenacen Ia salud o seguridad de sus habitantes. El inmueble afectado
por cualesquiera de estas medidas sanitarias ordenadas, no podri ser ocupado hasta
_ que 5o se hayan remediado sus defectos o haya desaparecido el riesgo para la
“salud y la segundad de los ‘ccupantes y podra ser. clausurado por la autondad'
desahadsxdpchgro ﬁ;eremmmeutc .

Articulo 317. —'ngunz autondad podri conceder permo o patente 2’
'los propietarios’ o administradores de cualquier local o establecimiento destinado
3 la vivienda transitoria 0 permanente de personas, tales como hoteles, pensiones,

- bospederias, intefnados y similares que no reiinan los requmtos exigidos por las

normas sanitarias que dicte et Poder Ejecutive. -

Los administradores o encargados deberdn manteper el edificio en bucnas
condiciones de seguridad y saneamiento y tales establecimientos no podrin fun
cionar si no cumplen con los requisitos. minimos establecidos para la vivienda.

Articulo_318.—~Todo arrendatario ‘o usuario de un inmueble a cualquier
titulo, respondem de su estado de limpieza, evitando que se convierta en fuente
de infeccion 0 en criadero o albergue de fauna nociva y estd en la obligacién de
cuidar y hacer buen uso de Ias msta!aaona y servicios sanitarios del inmueble
ocupado - : :

Articulo 319’ —Cuando un mmueble se constituyere, por su condicién o
estado, en peligro para la salud o seguridad de los ocupantes q de los vecinos, la
" autoridad sanitaria podri ordenar al duefio que. realice las obras necesarias o
tome las medidas que hubiere menester dentro del plazo perentorio que fije y

" si el -responsable no lo hiciere, 12 autoridad sanitaria pod.ra. ejecutar directamente
- 1a accién correctiva a costa dd ‘qusante.

: cnlo '320.—Serin declarados ‘inhabitables por la autoridad de salud
las babitaciones y edificios que por su estado ruinoso o que por existir en ellos
una fuente de infeccién ‘permanente constituyan  un pehgro para la salud y la
seguridad de sus moradores o sus vecinos.

De igual manera serin declaradas insalubres las que no reinan los requi-
sitos que indican los reglamentos sanitarios y de construcciones.

Articulo 321.—Calificada de inhabitable o de insalubre una habitacién o
. edificio, se somunicard al propietario o encargado, fijandole un plazo deatro del
cual debe proceder a] desalojamiento, demolicidn o reparacidn, segin el caso. Si
no se cumphere la orden dada se procederd a desalojar, por medio de la guardia
civil si fuere necesario, a.los moradores o a quienes permanezcan en la casa,
edificio o local y se dispondrd que se clausuren éstos por la misma guardia, o
. que se pn.cnquen las reparaciones o demolicién por Munstmo
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", Requisitos y restricciones ara la- construccién y operacidn
‘.. e otros establecimsentos de interés sowitario
e e .- SECCION1I - S
:* + . Articulo 322.~—Los edificios o instalacioties, no, destinados a la vivie
;.. pero que sean ocupados, por personas en forma permanente, como en ef cawn
[ oficinas u otros similares. 0 en forma transitoria, como en el cato de igles
" lugares de recreacidn, esparcimiento o diversién y otros similares, deberdn dispa

de las condiciones sanitarias y de seguridad reglamentarias que garanticen la i
"y bienestar de sus asistentes u ocupantes y del vecindario, -

Articulo 323.—Toda empresa particular o piiblica o persona, que do
. iniciar una edificacién de.las aludidas en ef ardculopanta-ior a qie desee desta
o pa;;n los mismos ‘fines una ya construida, deberd solicitar permiso previo al §
. misterio. © /- AR -
.« " Al-terminar la. obra y antes de ocuparla o de eutrar en funciones, delx
" . acreditar ante'la autoridad de salud que ésta dispone de todos los requisitos exigis
por:las normas técnicas dictadas &or el Ministerio, - : _
..~ Las personas responsables deberin mantenerlas en buenas condiciones
"seguridad y saneamiento mientras esté en funciones. : :
+ - Articulo 324.—Toda persona, naturdl o juridica, que opere piscinas, it
.de recreacién, similares, bajo techo o al aire libre,.bafios publicos o establecimienm
crenoteripicos, deberd requerir permiso previo del Ministerio para su instalaci
Sin esta autorizacién ningunz autoridad podri otorgar patente comerd
u otros permisos requeridos para su funcionamiento. No podrad permitirse tampa
* su apertura al servicio publico sin la debida aprobacion para operar, otorgu
por ol Ministerio, : . ' '

La autorizacién se conceder por dos afios 2 menos que defectos de funcs
namiento o repetidas infracciones que hagan peligrar la salud de los concurren
o queles conviertan en focos de infeccion, ameriten su clausura o la suspensii
temporal de sus actividades. - .

Quedan excinidas de esta cbligacién tunicamente las piscinas ubicadas ¢
casas particulares para el uso de los miembros de! hogar.

i . Articulo 325.—En todo caso la autoridad sanitaria podrd clausurar cml

. quier edificacion.o instalacién de las aludidas en el presente capitulo, cuand
constituyere peligro para la salud piblica o el bienestar de sus ocupantes, visitant
o vecincs. - ’ ) L ‘

. Articulo 326.—Son responsables de las infracciones sanmitarias que se @
metan, los propietarios o administradores de tales edificaciones, instalaciones ¢
establecimientos, quienes estin obligados 2 cumplir con las medidas técnicas espe

- ciales que Ia autoridad de salud les sefiale, a fin de impedir que esas edificaciones
instalaciones o establecimientos se conviertan en fuente de infeccidn o de insalr
bridad ambiental o de peligro para la salud de los que concurren a trabajar «

ellos.
. - SECCION II
De los cementerios, inkumaciones y ezhumaciones de caddveres

Articulo 327.—Los propietarios y administradores de cementerios, quedas
obligados 2 mantenerios en condiciones de higiene y salubridad y a cumplir con
las disposiciones reglamentarias pertinentes.
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Ameulo 328 -—Las pe:sonas. natu.mls y Jundxcas, que operen funerarias

" deberin solicitar pemnso ala autondzd de salud para. los efectos de su mstalacxon

'yope:auon o ok

“Articulo’ 329 --La mhnmacxon y cremacién de adaveres y de ratos hu-

.manomolo podra efectuarse en cementerios y u’ematonos, respectivamente, auto-

rizados por'la a.dmmutracxon de salud y prmo cumphmxmto de todas las m-

'genciag reglamentarias,

“Las exhumaciones de adaveres, debera.n asumsmo, ser autonndas por la-
autoridad de salud oompetentt, salvo cuando se debe proceder por orden judicial

"' Articulo 330.~—Ningin cadiver podri permanecer insepuito por mis de

"tmnmy seis horas mniadaaapamdddecso a menos que la autoridad de salud lo

autorice u ordene, o 'que haya necesidad, de realizar alguna diligencia judicial, o -
que se encuentre en instalaciones debidamente acondicionadas para su conservacion.

. La autoridad. de salud podri ordenar la’ inhumacién dentro de un plazo

ir‘nmorcuandolasarcunstancasyhcausademuenebhagapmcedeme

CAPITULOVIII

Dc Zos dcbem dc las personas rclam: ol control de I faw
) " ROCIG pm ¢l hombre

Ameulo 331.~Toda persona, queda obligada a evmr ) elmnnar las con- |

dxcxones favorables para la persistencia o reproduccién de las especies de la iauna
. nocx_n para el hombre en-los bienes de su propiedad o a su cuidado.

Deberi asimismo proceder al exterminio de ¢sos animales cifiéndose a las
normas que el Ministerio ordene y utilizando los productos aprobados o-los servicios
de personas autbrizadas por la autoridad de salud para tales efectos.

Articulo 332.—Sélo las personas, fisicis o juridicas, debidamente autori-
zadas por la’ autoridad de salud podrin dedicarse al exterminio comercial de la
fauna nociva al hombre y para obtener tal autorizacién deberdn acreditar que -

. disponen del personal adiestrado, de los equipos adecuados y que los productos

o mezclas de productos y los métodos que utilicen sean los. aprobados por e
mesteno, asegurando la proteccién de su persomal. -

Articulo 333.—La antorizacién que el Ministerfo conceda’ duram un afio
al cabo del cual log interesados podran renovarl, salvo-que las infracciones que
hayan cometido o amd:ntes repeudos ameriten 12 cancelaaén de ésta en cualquier
tiempo.,

Articulo 334~—Toda -persona, queda obligada a itir 1a entrada de los

ﬁ#xcona.nos de salud debidamente 1dennﬁcados asu icilio o edificio de su

propiedad’ o cuidado, para verificar si hay animales nocivos, o condiciones para
su reproduccién y persistencia, o para proceder 2 su exterminio si los hubiere.

Queda asimismo obligada, al’ cumplimiento de las pricticas o a Ia ejecucién
de las obras que e Ministerio ordene para evitar la presencia y pemstenma de
especimenes nocivos.

Articulo 335.~-Todo propietario o admm:strador de fincas agropecuarias

en zonas rurales deberd d.tsponu- de suero antiofidico e la forma y condiciones
que determine e}

Articulo 336.~Toda persona queda obligada a obtener ¢l correspondiente
permiso del Ministerio para mantener viveros o criaderos de animales con fines

. experimentales o cientificos o para cualquier otro propésito para lo cual deberd

acreditar que el local dispone de condiciones sanitamas y de seguridad adecuadas.
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MINISTERIO DE SALUD

DIRECCION GENERAL DE SALUD
DIVISION DE SANEAMIENTO AMBIENTAL

DEPARTAMENTO DE CONTAMINACION INDUSTRIAL
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Table A.8: Health Ministry Industrial Pollution Format

Source: Ministerio de Salud, Formatos de Contaminacion
Ambiental Industrial, San Jose, Costa Rica, 1980
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REGLAMENTO
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REGLAMENTO SORRE NIGTINE INDUSTRIAL

Articulo 1° - Se considers bajo la denominscién de establecimientos {ndus
trisles, los locales destinados & cubierto o s descublerto, a le manipulacién,
transformacifén o utilizacién de productos natureles o artificiales, mediante tra
tamiento sdecusdo f£isico, quimico, biolégico, ys ses por medio de splicacisn de
saquinaris, instrumentos, ¢ sin allos.

Comprandes tambifo los sitfos destinmedos 2 recibir o slmacenar los utensi-
140s de labor, los materiales que serfn tratados o estén en laboracidn o sus prg
ductos; ¥y todos los snexos de las Zfbricas o talleres que pongan o puedan poner
en paligro la salud de los trabsjedores y de los vacinos.

Articulo 2° - Los establecimientos industriales se clasifican en :

s) Inofensivos; b) IncSmodos; c) Insalubres; y d) Peligroscs.

Artfculo 3°- Se considersn como {nofsnsivos los establecimicntos {ndustria
las que no csusen ni pusdan causar, defics o molestiss sl vecindsrio, o 2 las per
~onas que en sllos trabsjan.

kotos estsblacimigntos pueden instalarse an sitios poblados

Axticulo 4°- Se denominan incémodos los establecimientos industrinles que
sin ser inselubrss ni peligrosos por s{ mismos, ceusen {nccmodidad gnj.ﬁu.i al
vecindario, o & las personss que en ellos trabajen, por ruidas, \trepidaciing hu-
w8 srrojedos por las chimeneas o melos olores.

Esta clase de establecimientos podrén ubicarse en lugares poblados siempre
que, sin detrimento de las condiciones higiénicas de los locales de trabajo, se
suprizan estos inconvenientes. De no ser 2sf, s6lo podrén establecerse en las zp
nas que indique el Departaments de Ingenierfa Sanitaria.

Artfculo 5° - Los establecimientos industriales y sus dapendencias, pueden

ser incémodos por 1a produccidn delsonidck, (trepldacioned, cambios sensibles de
tezperaturs, luces, polvo, chispas, humo, ores.

Artfculo 6° - Son incSmodos por sonidos, cuando se percviben aquallos en las
habitaciones vecinas con une {ntensidad mayor de sssenta y cinco decibeles de las
ocho s las disciocho horas, y mayor de ETelnta decibelas en al Testo dd al dia.
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Artfculo 7°- Son incéeodos por :nbi.dutom cuando Sstas se trasmiten a
las habitaciones vecinas. .

Articulo 8°- Son incémodos por cambios sensidles de temperaturs, cuando mo
difican la de les habitacicnes vacinae.

Articule 9°- Son incémodos por luces, cuando siendo €stas constantes o inter
sitentes, iluminan el intarior de lss babitsciones vaecinas.

Artfculo 10°-Son incémodos por polvo, chipas, humo o vapores, cuando éstos
penetran en las habitaciones vecinas o ensucian sus auros o techos.

Artfculo 11°~ Son incémodos por mslos olores, cuando éstos invaden las ha-
bitacionss vecinas.

Artfculo 12°- Las sucoridudes encsrgadas de velar por sl ordes ptblico no
pernitirfn qua se causen & los vecinos las incomodidades a que aluden los are
ticulos snteriocres, y cuando ocurra cualquisra de esas molestias la harén cesar
inmediatamente,por propia sutoridad, sin perjuicio de reportarls al Departamen-
to de Ingenierfa Sanitaria y a la Agencia Principal de Policfa Sanitaris respeg
tive, a efecto de qus se dicten las medidas pertinentes y ss proceda sl respec-
tivo juzgamiento, si fuere el caso.

Articulo 13°- Para evitar las solesciss por ) 1 Departamento de In
genier{s Sanitaria ordensard que se adopten slgunas de las siguientes medidas, en
el sstablecimiento de que sa trate:

a) Separar el establscimiento de las habitaciones vecinas por dobles muros,
discantes entre sf disz centimetros cuando menos, pars que medic entre
anbos una cémara de sire. En cssos especialas, cuando no pueda mediar cf
mara de aire, el Departamento de Ingsnierfs Senitaris aceptari que se re
vista ls superficie interior del muro del edificio, con material aislan-
ts y absorbente;

b) Construir los tschos de material aislants o sbsorbente, sin dejar entre
sllos y los muros espacios libres;

¢) Instalar las sfquinas bien cimentadas, niveladas, ejustadas y lubricadas;

d) Sustituir las grapas de las bendss, por correas o por cualquier otro dis
positivo jue impida el . producido por aquéllas;

¢) Proveer de llantas de huls a los vehfculos usados dentro de los escablg
cintentos; y

£) Disponer que las trasmisiones no se apoven en las paredes colindantes,
ni en otres que puedan trasaitir el 4 las habitacionas vacinas.



147

Articulo 14°- A fin de evitar las molestias por\ :rngtdaebuu,} ¢l Departa
sento de Ingenieria Senitaria ordenard que se adoptentelgunas o todss las medi-
dae siguiences: .

e) Qua la cimentacitn de lis méquinss 2o esté ligede a la cimentscifn gs
nersl de la construccifn. En casos nacesarios, se exigiri ciseatacio-
nes sspecisles sodbrs meterial aislante;

b) Qua se excaven capas de veinte centimetrocs como miniso, bejo el nivel
de la 1fnes de cimentscifn de las miquinas y se llenen aquéllse con -
matsrial eislants de 1y

¢) Que las flechas no sa apoyen en 108 mxos colindantes ni en otros qus
pusdan trasmitir la trepidacifn a las habitacicnes vecinas.

Articulo 15°- En los estgblecimientos incémodos por cambios sensibles de
temperetuzra, 1oe aperatos calorificos o frigorificos estarén separedos de los
muros colindantes por la distancia que fije en cads caso el Depertamento de In
genier{s Sanitaria, y de no ser suficiente este alejeniento, sa revastird el
muro colindantes o el aparato, con material eislante del calor. .

Artlculo 16°- Para la construccifn de un horno, horaillo o fragus, e«a un
odificio, sers indispensable el estadblecimiento de un contramuro, com espacio va
clo intermedis entrstaquil y el murc de separacién en otre propiedad. El espesor
del contramszo no serd menor ds catorce centimetros. El especio vacfo deberf e-
condicionarse de modo que circule por §1 libremente el aire, y tendré sesenta -
centimetroe de ancho cowo minimo.

Articulo 17°- Fn los establecimientos incémodos por luces, el trabajo de
berd efectuarss en los localss cerrados, cuyos claros de iluminacién estén pro-
vistos de vidrios despulidos.

Ra 1os trabajos efsctuados en le via plblica com al arco voltaico pare
soldadura eléctriss o ¢cn soplates, deberén adoptarse las precauciones necesg
vias pare evitar loes deslumbramientos.

Articulo 18°- Rl aire expulssdo de establecimientos industriales que pro
dugean polvo deberf:

) Bo coutener mfs de trescientos millones de particulas por mstro ctbdico,
sieupre qua &stas no contengan nés de cuarenta por ciento de silice; y

) En cascs especislas serf sowatido ¢ los tratamientos sanitarics que de
tarains el Departsmento de Ingesaisria Sanitaria.
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Artfculo 19°- Los establecimientos incSmodos por humos o chispas se sujeta
vén a las siguientes disposiciones:

Los sparatos ds combustiln estarfn provistos de implementos y sccssorios
suficientes para qua ls cosbustifén ses completa. iAdemds, tendrén chimeneas cons-
truidas hasta una alturs do cinco metzos, cuando menos, supsrior s la dal edifi-
cio vecino alds alto, en un radio de dies metros como m{nimo, y tendrén en su ex-
tremidad superior rejillas de slambre o csdazo, con el fin de evitar la salida de
los cusrpos en ignicién. Tendrin iguslments un dispositivo pars que las partfcu-
las detenidas bajen por conductos cerrados & csjas colectorss. Cusndo sa constru
yan edificios uls sltos con posterioridad, se levantardn proporc!.onlmn la nl.
tura de la chimenes.

Articulo 20°- Los eatablecimientos incémodos por vapores usarén de procedi
mientos adecuados pars condensarlos o evitarlos.

Artfeulo 21°- Pera evitar malos olorss, se santendrd ascrupuloss limpiezas
en los sstablacimientos; se userdn procedisientos qua eviten las fermentaciones
pltzess y en casos nacasarios, se userin deodorissutes, campanas y chimeneas.

Los materizles mal olisentas, serén almacenados en recintos harméticaments
cerrados.

Articulo 22°- Il Departamento de Ingenierfa Sanitaria velar$ por que ae to
wen las medidas espacificadas, pars evitar molsstias s los vacinos o al pblico.
Cuando sl propistario rehuss ponerlas en préctics o cuando s pesar de su sapleo
0o dasaparesca la molestia, el Depertamento de Ingenisrfa Sanitaria racomendard
a ls sutoridad competents la clausurs del establecimiento que la produzca.

Articulo 23°- Sa entienden por {usalubres los sstablscimientos industria-
les que puadan originar, por la naturaleza de los trabajos qus all{ ss desarro-
llen, condiciones capsces de amsnszar o dafiar la salud de los trabsjadores o del
vacindario, debido a los materislas empleados, slaborados, desprandidos o de de-
secho. Estos astasblacimientos se situsrén fuers ds los lugsres poblados y en los
aitios que datermine sl Departamento de Ingenferfa Sanitaria.

Artfculo 24°- Cusndo las sustancias desprendidas en forma de polve o gasas.
pusdan dafisr le sslud de los trabajedores o de los vecinos, serf requisito indis
pensabls tratar en forma adecuada dichas sustancias, antss delgnzs=las al exte-
rior.

Azticulo 25°- Se prohibe dar curso libre & las aguas residusles de desecho
industrial cusndo sean perjudiciales a la salud del hombre o ds los animales, o
cuando, por su composiciSn quimica o por su temperstura, staquen sl sistema de
atarjess satablecido o cumdo perjudiquen las tisrras destinadas a la sgricultuy
re ¢ la ganadaria.

Los dends desschos industrisles deberdn ser slejados de tal maners que no
perjudiquen ls salud o los {ntarssea da tarceras perscnas.

Articulo 26°- En las sonas ssfialadas para industrias insalubres, no se pex
mitirén haditaciones wecings en un radioc de doscientos metros.
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ubeavuav 2/ = >w Cendran cowo peligrosos los astablscimientos industris

‘.u qus datten o puedan daflar de Mdo inmediato y grave la vida de los :uch

ores, que en ellos laboren, o del vecindario, yz sea por la naturalsza de lo

Eulujol allf desarrollados, o de los materiales empleados, slaboradss, despr

idos o de desecho, o de cualquier otra naturalesa; o por el almscensmiento d
sustanciss tézicas, corrosivae, inflamautes o explosivas.

Estos astablecimisntos, cuando constituyan un peligro pare el vecindari
se situardn por 1o menos a un kildmetro de los sitios poblados o & la distanc:
que sefiale al Departamento da Ingenierfa Sanitaria, de acuardo con le magnitud
dal peligro que considere existente.

Artlculo 28°- El Depertsmento de Ingenierfa Senitaria hard, de acuerdo ¢o|
los articulos anteriores, ls clasificacifn de todos los sstablecimientos indust:
las.

Articulo 29°- De acuardsc con lo dispuesto en el artfculo 296 del C4digo Sa
niterio, en lo sucesivo no se concsderd permiso para instalar ni trasladar- en
los lugeras poblados-aserraderos; carrocerfas, herrerlas, talleres de mecénics,
de fundicifn, de vulcanizacisn u otros similares; ni las demés industrias que pur
dan estimarse comprendidas en dicho texto, s menos que supriman los inconvenien-
tes o molsstias gue originan.

Articulo 30°- Sin perjuicio de los precaptuado en el erticulo anterisr, pa
ra instalar establecimientos industriales o trasledar los axistentas, deberd pre
. sentarss la solicitud respectiva ante el Departamanto de Ingenierfa

A la solicitua cedvara acompafiarse:

a) Cartificacisn de le sutoridad sanitaris correspondiente, de que en el lu
gar sefalado para la instalaciSn, existen servicios de agua potable; y

b) Dos ajemplarcs del plano del esteblecimients, loe cuales Jeberfn conte-
ner:

1- La planta de los distintos pisos dal edificis con aspacificecién clara
dal destino de cada pilesza, safialando los especios descubiertds, ast e
0 las inatalacionas sanitarias, tuberias de agus potoble, llaves de
sarvicio, cajas de registro, tanques lavadores, excusadss, mingitorios,
batios, lavabos, y en general todos aquellos detallae que puedan contri-
buir a la mejor apreciacisn de las coadiciones ssuitarizs y de trabajo
del establacimiento.

2- 1es linderos del predio, con indicacién da los nombres de los propleta

rios da las fincas vecinas y los demés datos qua permitan preciser la
situacifin dsl lugar elegido.

3- Clase de industria jue se va a sstablacer.
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Departamentos que va & contener el edificfo, con sus dencminaciones

Cuando ses necesario ls iluminacidn srtificial, se indicsrd la naty
raleze, situacisn e intensidad de los focos luminosos.

Sitics que ocuperin las miquinas, motores, generadores y calderes, a8
pecificando detalledaments le cantidad o ntmer> de ellas y las caracte
rlsticas de trabajo de ceda una.

Articulo 31° - Todo establecimiento industrisl debe llensar loe siguiantes
requisitos:

8)

b)

c)

d)

e)

1)

Los pisos de las sales de trebsjo y da los patics, deden ser en general
de material impermesble, con le inclinacién y cenalizacidn suficlentes
pers facilitar el escurriaiento de los 1fquidos. Cuando por, la exten-
sién da loe patios no sea posidble su impermeadbilidad total, se cubrirén
percialments con césped u otro medio higiénico a juicio del Departamento
de Ingenierfa Sanitaris;

La lupu'ﬁc.h del piso de las seles de trsbajo, nunce serf {nferior a dos
matros cuadrados libres para cade trabajador;

La altura dal local que scupen los trabajedores, no seré inferior & dos
metros cincusnta centimetros pudiendo, en cascs especiales admitirse una
sltura de dos metros como ninimo, siempre que 2 juicio del Departamento
da Ingenierfa Senitaria, quede compensada la falta da alture por medice
artificiales de ventilacifn e {luminscién.

Los murcs debarsn tener superficie 1ise e impermesble hasta una altura
de dos wetros, sa los locales de 1os establaecimisntos industrialee que
haya humedad, y en los qua, & juicio del Departamento de Ingenieria Sa
nitaria deben impermesbilizarse;

Los techos serda impermeables y malos conductores del calor cusndo no
llenen este requisito, queda a juicio del Deportamaento de Ingenierfa Sa
niteria, exigir algin medio que evite los cembics bruscos da temperatu
ra del smbienta del esteblecimients; y

Los ourss, paredes y techos de salas de tradejo deberdén aer pintados re
gulsrmente en tonos clarcs y mates.

Articulo 32 °~ Cualquier camdio posterior a las condicicnes de trabdsjo o de
sanidad del asteblecimiento, o en la instalacifdn o naturaleza del trabajo de las of

quinds, o

del nGmers de unidades, debers hacerse previs autorizacidn del Departamen

to de Ingenieris Sanitsria. La infraccisn de ssta disposicién serd sencionada con
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la clausure inmadiata del esteblecimientc en rafersncis, previs informaciSn sums
ris que leventaré la sutorided competente. No ss podrén instalsr o acondicionar
astablecimientos industrisles en los cuales no se hayan adoptado les medidas sa-
nitariss partinentes para prevenir o stenvar los inconvenientes o los psligros que
Getos pusdan ocasionar s los trabajadores o & los vacinos.

Artfculo 33 * - Una vez aprobados los plenoca y hechs ls clesificacién por
el Depsrtameato de Ingenierfa Sabitaria, sl {nteresedo rescibird uns autoriszacisn
para instalar su establacimiento industrial, li cual deberd presentar & la Munici
palidad del cantsn correspondients s efecto de cbtansr la pstente raspectiva.

Axrtfculc 34°- La clasificaciln y circunstancias referidas serfn vilidas por
un afio. Anualmente, cads duefio 0 sdministrador del astadblaeciniento industrial debe
hacer una solicitud de revisiSn al Departamento de Ingenieris Sanitaris, ccn el obje
to de obtensr el visto busno corrsspondients.

Artfculo 35°- Los servicios de sgus de todo establecimiento industrial debe
tén ser persanentss, de modo qua en cualquier momento sa cbtenge la centidad sufi-
cients de agua a presién da todas lae llavas para las necesidedes de su personal.

Articulo 36 *- La provieién de agua para uso industviel deds ser potadblas,
cuando la naturaleza de la industria as! 1o requiers. Cusndo el gua pare el uso in
dustrisl no sea potable, deberd distribuirse por un sistema da tuberfas totelmente
independiente ds ls cefler{a potable, marcado con colores distintos cads sistems de
distribucién.

Articulo 37 °- Los localas destinsdos a excusados, mingitorios o bafios, de
ben tener plso de moseico o de cualquier otro mmteriel impermeable. Los muros o ts
biques serdn tambifa d& revsatimiento impermaable, hastz uns altura de dos metras;
y su altura total minima lidre, seré da dos metros cincuenta centimetros.

Articulo 38 *- En aqualias localidsdes donde esté imtalado el servicio ds
eloscas, todos los sstadlecinientss industrisles deberdn tener sus servicics sani
tarios conectados al ramal genersl de closcas y provistos de suficients papel hi-
gibénico para el servicio.

Art{culo 39°- Los locales donde quadan instalados los servicios senitarics,
tendrén ventanss a la calle o & los patice de los edificios; o estarén provistos
de un sistema artificisl de ventilacién que renusve al sire suficientementa. Esta
contilacidn ser§ independiente de los sistemas que sirven para el resto del esta-
blecimients.

Articulc 40 °- Los excusedos deberén astar an proporcisn de uno por cada
veintes trabejedcres em turno o fraccifn, y mingitorios en la proporcifn de uno por
eads smints trabaiadoras ep turmo o fraseién.
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Artfculo 41°- Cuando en un establecimiento industrial trabajen simultd-
neamente hombres y mujeres, habré scrvicios sanitarios separsdos pera cada sa
x0, sieEpre que el personal exceda de diez indiviluos. -

Articulo 42°- Todo astablacimfsnto industrisl deberf tensr lavabos con
servicio de agua corriente, 2 razén de uno por cada veinticinco trabajadores
en turno; jabdn suficiente y tocalles de papel o secadores de aire caliente.

Artfculo 43°- El Departamento de Ingenierfa Sanitaria indicard lis ca-
808 on que deban instalarse bsfios de regadera, en nfimero suficiente para el
servicic de los trahbajadores.

Articulo 44 °; Toda ssla ds trabajo deberd tener una cubicacién mfnima
intarior de seis setros ctbicos libres, pera cada zrabajador.

Cuando estd provista de ventilacisn machnica active, dicha cubicacisn
podrd reducirss a juicio del Depsrtamento de Ingenieria Senizaria, pero mo
podré ser menor Je cuetro matros cGbicos por persoma.

Articulo 45°- los locales de trabajo deben reunir las condiciones necs
sarias para mantener en el interior, Zurants las horas de labor, por medio de
sistemas adecuados, una temperatura que no ses perjucicial para la salud le
los trabajadores.

Artlculs 45°- En los locsles an que, por razomes de la produceisn y la
técnice empleads, fusre nacesario mentener cerradea las puertas y ventanas -
durante el trabajo, se instalard un sistema Ze ventilacisn artificial que a-
segure la renovacisn del aire.

Articuls 47 *- Cuando se emplee chimeneaz en l:s dispositivos para lograr
12 renovacisn del aire, la extremidad superior deberd alcanzar uma altura su-
ficisnte para asegurar su tiro; no podré ser mendr da tres metros en un radio
de 3isz, sobre las ezoteas o techos vacinos.

Art{culo 48°- Pera la iluminacisn diurna de los talleres y salas de tra
dajo, se darf preferencia a la luz 4ifusa, le que enetrard por tragaluces o
ventanas, coya suparficie total serd lo suficiente para sbtener la iluminacisn
necesaria,

Artfculo 49°- Cuando no ses posible iluminar total y suficientements las
salas con iuz natural, se emplearf la artificial eldctrica, hasta obtener la
intensidad tndispensable pare el trabajo que se ajacuce; se axigiré lz autori
gacién del Departamensy de Injenierfs Sanitaria, para usar otro procedimientc
4e 1iluminacidn.
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Artfculo 50°- La linpieza de los localez de tzabejo debe hccerse diarie
mente, de prefcrencia fucra d2 las horac de leber. Cuzndo no existan perfodos
de descenzo per cuccsién inmedlata de turnos, 3¢ permitird el aseo da los ta-
1lezas ¢n horas dc trchaje, siempre que pars nacarlo ce emplecn equipos gque no
pernitan el levantamicnto de polvo hacia !z atmicfera rezpirchle.

Articulo 51 ®- Las bagurar y cicpavdiciors de log estublesimientos indus
trislas serin {ncinerados ¢ evecuslos disvizamnate, y mientras tanto, sélo podrdn
permanccer en racipisntes matilicos do clarre hermitico. Cusndo cean aprovacha-
bles pars uscs {ndustriales, podrén permsrecer cis ticzyo en el establecimiento,
ean los rczipicatns refcridos ¢ cn aposentos que cierren hermiticamente.

Artfculo 52 *- los 1sceles doade o trabejs a ©° =" tompercturas, estin
provictos de sistezas sdecuados do veatilaciln, @ fin de renovar suficientemen
te &) sirve pcr: bajar lz tesperotuse hanis un l¥oite jue no parjudique la sa-
lud de los frzbajadores.

Artisale 53 ®- Loa localas de trabijo que tengan pisos frfos o himedos,
deberfn crer rejillaz da mudsra {4ciicente povilizobles, o cualquier otro me
dio adccuado para la rioteccidn e los trobujaderas.

Artlculo 34 2 In  las izcustsiaz on que, por 13 fluminacién muy iatensa
0 qu2 por cualquieT Atra aiurt Rrve Smomoza de defio pata la vista de los tra-
bajadores, so provey$ © Astss de wrdlas adecucdos pava evitarlo.

Atticulo 55 °- En log indestsias que o3 nroduzesn rildos suy inlensos,
se tomarfn las =adidas qua el Doa~vtamanto 42 Ingenfesfs Sanitaria determine
para la protecsidn de lo5 tritajcdsces,

ixtfculo $6°- Zn lo3 irdustri:s ec gue ee manejen sustincias cdusticas,
téxicas, irritantes ¢ {ulusrmnz2c, se tozaria iar medidas que el Departamanto
de Ingenicria Ssmitariz juzque accesario pars eviter los perjucios jue puedan
ocesionar.

Artizulo 57 °- Is pwoiididn 12 entrada ¢ lcs astctlecimientos {ndustria
les de los trabejedorc: en éntadr Je cuwbrirguez, o bajo la aceién de drogas -
enerventes. I cacs 22 existir dudc sobre el estzdo dal trabajadsr, 3se consul
tarf al Mdiice Gficilal o & cualguicr ot-o facultative e casc da urgencis, de
biendo extender 21 cestiflzedo cerrespondiente.

Artfculs 56%- Ca prohiba ssoriraatcmente lz intreduccibén y uso de bebidas
ebriazanecs en ios lugarss de tzavaje.

Artfculo 5% ®- S prehibido cemnr en los talleres; cuando las necesidades
de la industria c>liguen < lor trabzjadoras & tomar alimansos dentyo del estable
cimiento, 1o hacfa en ziticc asyesizlea, aconiiclorzios al afecto.

Articule 50 ®« No ce permitird que los traba:jadores a los particulares dusy
man e lo~estsilecimicztos {ndustvinles, 1alvo susndo ol Departamsczo de Icgenierfa 52
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sitaria lo autorics expresaments por estimar que no hey perjuicio para la salud
d2 1ss personas.

Articulo 61 °~ Los spamratos ds combustiln tendrfn chimeness construidas has
ta uns altura de cinco metros cuando menos, por ancima del sdificio vecino de ma
yor alturs qus se sncusntre en un radio de seis matros, y terminarén por um tubo
de hierro que tengs en su extremidad una rejilla de slambra, con al f£in de evitar
ls sslida de cuerpos en ignicilm.

Articulo 62 °- Los polvos, geses, vepores huxos irritantss, téxicos, esf co
w0 los olores molestos, no deberén ssr expulsedos sl exterior, sino después de ha
ber sido trstados en forma sdecusds, de scuerdo con las indicsciones que sl rnpce
to fije el Dspartsmento de Ingenier{s Saniteria.

Artfculo 63 *- En toda industzia cuyss maquinariss, motores, sperstos o ins-
tzumentss den lugsr s rutdon o & trepideciones molastas pars los vecinos de emplea
vén los eisledores neceserios s fin das suprimirlos o smortiguarlos notoriamente.

Artlculo 64° - Es prohidido en los establecimientos industrialss, el trabejo
despulds de las dieciocho horas y entes de las seis horae, cusndo produzcsn ruidos
molestos pera el vecindario.

Articulo 65° - Es obligetorio an todos los esteblecimientos {ndustriales, po
ner ¢n lugar visibls de las selas de trabejo leyendas certelones, cuyos asuntos
se refieran a la prevencién ds enfermedadas especialmente de las vendéreas, previa
sente aprobsdos por la Secrataria de Salubrided PGblica y Proteccisn Social. Asi-
oiswo esstén obligados a fijar y culdsr de la conservacién de un ejemplar de este
Reglamento.

Art{culo 66°- La Secretarfs da Selubridsd PGblice y Proteccién Social, indica
ré los cesos an que lss industrias deben instalar Belas de Maternidad o Sales-Cuna,
para qus les trabsjedoras amsmanten s sus hijos.

Articulo 6§7°- E1 Departsmentc de Ingenier{a Senitaries puade ordemar, en cual-
quier tiempo qua se ejecute o sdopte cuslgquier medida sanitariz en los estableci-
sisntos industriales, pera prevenir o atenuar los inconvenientass o peligroa a que
€3t0s puedan dar luger sn perjucio de los trebejadoras o de los vecinos, y los Jdue
fios, administradorss o ancergsdos, tienen le obligacisn de scatar dichs orden den
tro da los términocs que sl efecto sa digs.

Articuls 68° - En cuanto a las hores de labor personal y a las condicioncs <2
higiene y de ua\n'tdcd en el trabajo, se estard, s falts de previsién concreta en
este Reglamento, a 10 dispuesto sobre el perticular por el C3digo de Tradbajo, que
tazbién regirf en lo concerniante s la edad y sexo de loa trahajadores.

Artfculo 69 *- Mo se permitirf en un radio de doscientos metros a la radonds
de una industria astablecida fuers da poblado, ya sea por haber side &sts clesifi
cada por incémnda, insalubre o peligross, la construceidn de ninguna vivianda.
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Artfculo 70° - Tode infracciln & las disposiciones de aste Reglamento,
seré sancionado de scusrdo com el ertfculo 462 del CSdigo Sanitario, com multa
de dos a trescientos sesents colones o srrssto de uno e ciento ochenta dias, o
ssbas penas, sin perjuicio da que les sutoridades competentes ordenen le suspen
aién del tradsjo o la clausurs immediata de los establecimientos industriasles,
cuando sef lo axijen los interesados de le ssludridad ptblice, © no se obsarven
eu ellos las disposicionas de sote Reglamento, pravio informs del Departamento
de Ingenieris Senitaria.

Artfculo 71 °- Los astablecimientos industrialss que sean clausuredos por
incurrir en una o afs de les cuasuales que sufials ests Reglamento, podrén resnu-
der su sctividad, i corrigen sl o los motivos que originaron su cierre, previs
comprobecitn de los correctivos y su resultsado practicada por el Departacento de
Ingenieris Ssnitsris.

Dedo en ls Caes Presidencisl-San Josd, a los disciocho dfas del mes de ma
yo de ail oovecientos cuarents y cineco

TEODORO PICADO

E1 Sacratario de Batado en el Despacho
de Selubridad Ptdlice y Protsccidn Social
Solén Nifies
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do 1982 . Yot contenido en Ia ditima pigina

Gerh TR ' ANEXO 1
EVALUACION DE RUIDOS POR EL ESCAPE DE LOS VEKICULOS AUTOMOTORES
B -1.~Propésito:

El &reseme método define e! procedimicnto para verificar que cualquier
vehiculo automotor no emits con 5u escape, ruldos por cncima de los niveles

. El'método propuesto serk aplicado a todos los vehiculos automotores, de-
. biendo cumplir los valores indicados en este anexo, segin modelo y tipo

"1 correspondiente. :
“ - 8.1 Condiciones de prueba:
. S.--Mittodo de pruebas:

i X 1—Condiciones de prueba:

La prusba se realiza en un ambiente actistico segun se indica en el pirrafo

P +8.1.1 con el vehfculo detenido y el motor en marcha, segin 3.1.2.
" :3.1.1. Ambiente actistico:

Il nivel de ruido, incluyendo vientos, debe ser tal que la lectura
en el medidor sea como minimo 10 dB (A) menor que la producida
por el escape del vehiculo en prueba. El lugar de prueba debe ser
& cielo abierto y libre de obsticulos en un gadio minimo de 2 metros
P dedor del punto ‘de medicién con suelo pavimentado de hormigén,
B C - asfalto o material de alto poder reflectante, R
. -« B} vehiculo debe ubicarse a no menos de 1 metro del cordén de
. Ja-acers, gi 1a hublera. .. : .o C.
. 3.1.2. Condiciones del vehiculo:

El vehfculo debe estar detenido y su motor en marcha a la tem-
peraturs estabilizada de funcionamiento. Si el vehiculo esti equipsdo
con cualquier dispositivo o aparato especial como: acondicionador de
aire, mezclador de cemento, compresor, bomba, etc., éstos no debersn
. hallax;se en funcionamiento durante la prueba.
..+ .3.2 Méodo de medicitn:
o 3) Vehiculos con motor de igmicién, por chispa o que fun.

21 metor 56 aceléFE 6n vatho i un régimen igual @ fas 3/ parbie |

afimero de moludonugor minuto a lss que desarrolla su.
CE mixima. (Dato del fabricante).. .

Este régimen debe mantenerse constante midiendo con un las-
trumento cuya tolerancia sea inferior al 3% y (aa prnio como
sea posible se suelta el acelerador.

La medicidn se~efectda en el periodo comprendido entre el (Sytamte
i R GOS8 se micanya ¢l nimero de revplyciones anteriormante especi-

Table A.1l: Costa Rica Noise Regulations

Source: Ministerio de Obras Publicas y Trans-
portas, Noise Regulations, San Jose,
Costa Rica, 1982

~

.
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ficadas y ¢l correspondienteé ai ralenti.
. Se toma el mayor valor obtenide durantadleho periodo.
d‘Pln vehiculos de -los cuales no se dispons el dno del némero

de méxima potencia, ser ds hbdudﬁn des-
.: continuada, de poca impomg?:ia, W adopta el ntmero de
- ~ Zwvaluciones por minuto segﬂn Ia :izuie ubh
""lcmndros 3000 rpm = 100 TPM
. @ cilindros: - . 3200 rpm == 100 rPm
4 cilindros ; - 300 rpm = 100 rpm
.acﬂhdrol Vo 3500 rpm = 100 rpm
-..:-2y 1 clindroa .. P saoormz.morpm ,
vixmmummm i b

" 21 motor se acelera em- vacio hasta el nﬂmm de rmluciones por
que indica la tabla siguiente:

=128 . - sis > 5000 rpm

n =3/4 " siS < 5000 rpm

Siepdo S el mimero de revoluciones a o cual el motor entrega
fu méxima potencia.

323, “Pesicién de la medicién:

e

' 3.2.1.1. El micréfono del medldor se ublea en el lmo horizontal

4
1

wasd

Il
.9
¢ [
.
-
]

53 da del escape, con un 4ngulo de 45° = -
'1'5"’3 pu-gr de la proyeecién rizontal del Gltimo tramo
mismo tucu el lateral més préximo, salvo el caso en
h posicin simétrica evite interferencias o reflexiones :-
ma distaneia de 100 m = 005m. Si el medidor es
tipo de micréfono integrado, éste debe disponer de nn
soports adecusdo para su correcta localizacién.

82 1.2. En easo de eqtfle la salida del escape fuera vertieal hada
arriba, Ia m cién se cfectda 8 la distancia de 100 m =
005 m en el plano horizontal que pasa por 1s boca de salida.

'd-ﬂ
”O

&

. ;.g.l.i "SI elementos del vehfeulo impiden 1a ubicacitn dsl micréiono

,da acuerdo a los rhm, debo colocirselo en
18 posiciém mis 2 posibie 2 la indicada.

§ ‘:;2.1.4. 3‘}“” de ‘escape con dos salidas distantes a menos de

m entre ellas, ambas partiendo de un mismo silenciador,
se etecnmi uns sola medicién y desde ¢l latersl mis pré-

Enelwodedo;omuandasdimutasamdu-
. -tancia mayor de 030 m, se efectia la medicién en czda
unsg de ellas y se registra la que emite el nivel més alto.

3.2.2. Némero de mediciones: : »

_ Se efectiian 3 mediciones a intervalos no menores de 10 segundos. La &-
ferencia entre las leeturas no debe exceder los 2 dB (&), en caso con-
trario, se repiten las mediciones hasta obtener tres valores coasecutivos
que tengan una dispersién menos de 2 dB (A)

'3.,3_: Instrumental de medicién sepors:

“El medidor de nivel sonoro debe cumplir con normas accpudu inter-

ﬁg‘ ente Se emplea nhcurv-l ponderacién “A'yenmpuem
e

“medidor de nivel lm_mre t