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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 test 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

111



chapters of the first part covered an analysis of different 
techniques according to their contribution 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 increasing 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 (660,090) 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

*"A" 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.^

On the other hand, Costa Rica has been having a big 
problem with the industries that are located in La 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

*Ibid.



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 d e c a d e . 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 wastes, 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 aquifer water in their processes and are 
discharging their wastes directly into the river or onto 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 with 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 operate under sanitary regulations, 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 o t h e r . 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 Data 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.^ 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.^

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 potential 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 
aquifer^ 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. Furthermore, 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 people 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 guides 
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 values 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 

procedures 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 determined the 

priority of projects based on their personal opinion, the re­
sults of which are shown in Appendix A rl.*

* "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 
situations, 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 Aqueducts
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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 validity. 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. In 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.

* "A " 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. In 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. In 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

17
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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. In 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 obtaining 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 over 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 each 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 IV.

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

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



27

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. In 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



28

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
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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 quantifies 

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 a^^ * ^jk~ ^ik cannot be conserved rigorously if 
it is not previously seen that the improvement can be ob­

tained by the designation aj/a^= l/(a^/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*

Method

Stage #1 Stage #2 Stage #3

Construction of the tree 
of factors.

Evaluation of the factors' 
weights for their contri­
bution to the iasnediately 
superior level.

Determination of the con­
tribution to a level higher 
than the immediately super­
ior one.

KJ
Constructs the tree in an 
inductive manner, propos­
ing elemental factors and 
doing an aggregation of 
them.

Does not evaluate weights. Does not determine it.

Systemic
Approach

Constructs the tree 
through a disaggregation 
of the suprasystem's 
goals, contemplating the 
complete systemic per­
formance.

Does not evaluate weights. Does not determine it.

Delphi
Formulates individual fac­
tors of only one level.
It does not construct all 
the tree.

Evaluates the factors' 
weights in an absolute, pri­
vate, and autonomous manner. 
Creates feedback to get 
concensus.

Does not determine it.

Delphi modified 
>y Rutherford 
ind coauthors

Constructs the levels of 
a structure that can be 
used to manufacture the 
tree in r. 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 leveli 
but can get contributions 
from higher levels in re­
cursive form.

Saaty
Does not construct the 
tree of factors.

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

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

( j J

*Refera to the techniques explained in Appendix B.



CHAPTER IV 

METHODOLOGY PROCEDURE

A. Outline of the Evaluation and 

Categorization Methodology 
In this subsection the general methodology is pre­

sented.

1. Construction of the hierarchical tree:

a. Selection of the specialist group to evaluate how 

the situation should be and the current situation.

b. Explanation to the specialists of the goal in this 
stage and the procedure for arriving at it.

c. 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.

d. 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.

2. 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.

b. Construction of the judgment matrices with the infor­

mation from the preceding point a.

c. 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.
d. 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
ciel algebra which consists of the evolution from the 

lowest to the highest level.

3. 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 IV.

c. Evaluation of the third level by using the special 

forms and support tables.

4. After applying the evaluation procedure, construct the 

corresponding ranges that pertain to the environmental 

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

5. 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 

questionnaire's answers from the experts.

6 . 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 institutions 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 questionnaires, 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 vectors 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
opment. 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 corresponding 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- 
-t-ies 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



38

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 4.1. 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 resulted 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 Saaty^ 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 d *
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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,^ 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 to 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)

F ig u re  4 . 2 a  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)

(R E V E R SE )

F ig u re  4 . 2 b  C A R D S FOR THE RELATIVE
EVALUATION BETWEEN PAIRS OF FACTOR S.
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STRONGLY IMPORTANT

THE JUDGMENT STRONGLY F A V O R S 
ONE ACTIVITY OVER THE OTHER

(O B V E R S E )

(R E V E R SE )

F ig u re  4 . 2 c  C A RDS FOR THE RELATIVE
EVALUATION BETWEEN PAIRS OF FA C T O R S.
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DEMONSTRATED IMPORTANCE

CONCLUSIVE JUDGMENT O F THE 
IMPORTANCE OF ONE ACTIVITY OVER 

THE OTHER ONE.

(O B V ER SE )

(R E V E R SE )

F ig u re  4 . 2 d  CA R DS FOR THE RELATIVE
EVALUATION BETW EEN PAIRS O F FA C TO R S.
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ABSOLUTE IMPORTANCE

THE JUDGMENT FAVORS ONE ACTIVITY 
OVER THE OTHER ONE IN 

THE HIGHEST ORDER POSSIB LE.

(OBVERSE)

(REVERSE)

F igure  4 . 2 e  CARDS FOR THE RELATIVE
EVALUATION BETWEEN PAIRS OF FA C TO R S.
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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 
of 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. In 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 environmental aspects was 
determined. See Appendix D. An absolute weight )
was assigned according to the activities' contributions to 
the final goal. This weight 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:

Cl C2 C3 C4 C5 Cg C7 Ca C9 ClO cv*

Cl

C2

C3

C4

C5

Cg

C7

Cfl

Cg

Cio

*CV refers to characteristic vectors 
Figure 4.3 JUDGMENT MATRIX FORMAT

CONTRIBUTORY FACTORS:

max:

'10
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LEVEL 0:
DATE: Nov.. 1981

COUNTRY DEVELOPMENT

Cl Cz C3 C4 C5 C6 CV*

1̂ 1 65/13 55/13 65/13 63/13 65/13 .437

13/65 1 24/13 55/13 263/13 65/13 .263

s 13/55 13/24 1 60/13 81/13 50/13 .155

(̂4 13/65 13/55 13/60 1 43/13 55/13 .00736

13/63 13/263 13/81 13/43 1 39/13 .0377

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

cr Development and service of water supply CiNAA)

C2: Development and services of solid waste rr.nprti'r.n

and disoosal fMS.Tl

cy
C4:

treatment and disposal (MEIC)

C5:
protection (SENAS)

C6 =



COUNTRY 1 .0 0  ] DEVELOPMENT

^ 1 - 5  >  
. 0 3 7 7  

S E N A S

T - 4
. 0 7 3 6
MEIC

1-6
. 0 3 4 6

MS

1 - 1
. 4 3 7
INAA

1 - 3
.1 6 5
UCR

1-2
. 2 6 3
M SJ

D e v e l o p m e n t  D e v e l o p -  
a n d  s e r v i c e s  m e n t  a n d  
o f  w a t e r  s e r v i c e s
s u p p l y  o f  s o l i d

w a s t e  c o l ­
l e c t i o n  a n d  l e v e l  
d i s p o s a l

P r e p a r a t i o n  
o f  h u m a n  
r e s o u r c e s  
a t  t h e  p o s t ­
g r a d u a t e

D e v e l o p m e n t  
a n d  s e r v i c e s  
o f  i n d u s t r i a l  
s o l i d  w a s t e  
t r e a t m e n t  
a n d  d i s p o s a l

D e v e l o p m e n t  
o f  a  n a t i o n a l  
P r o g r a m  o f  
n a t u r a l  r e ­
s o u r c e s  p r o ­
t e c t i o n

N o i s e  
a n d  a i r  
p o l lu t i o n  
c o n t r o l

F ig u re  4 .5  AN EXAMPLE O F HOW THE F A C T O R S  EVALUATION O F  A
HIERARCHICAL T R EE WILL C O R R E SP O N D  TO  THE FIRST LEVEL 
ACCORDING TO THE FUNDAMENTAL ORIENTATION O F THE SYSTEM. 
THE ABSOLUTE VALUES ARE SHOWN.
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DATE: Nov.. 1981

LEVEL..11-1: DEVELOPMENT AND SERVICES OF WATER 

SUPPLY (INAA)

Cl C2 C3 C4 C5 CV*

1̂ 1 34/13 13/32 13/24 60/13 .197

13/34 1 13/44 13/26 42/13 .114

s 32/13 44/13 1 34/13 68/13 .412

24/13 26/13 13/34 1 50/13 .226

s 13/60 13/42 13/68 13/50 1 .0514
*CV refers to characteristic vectors

^  max= 5.1896

Figure 4.6 Level I-l Iteration

CONTRIBUTORY FACTORS:
c •1' Administration and inspection (ll-l)

2̂" Research (II-2)
O'3‘ Designing, standardizing, monitoring, sampling

(II-3)_____________________________ __
4̂' Dissemination, collection of information, and

teaching (II-4)

5̂' Assistance (II-5)
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DATE: Nov., 1981

LEVEL II-2: DEVELOPMENT AND SERVICE OF SOLID

WASTE COLLECTION AND DISPOSAL (MSJ)

CL Kp Cf c% CV*

Cl 1 45/13 86/13 65/13 65/13 .488

13/45 1 65/13 50/13 13/37 .163

13/86 13/65 1 13/39 13/68 .0402

^4 13/65 13/50 39/13 1 13/44 .0752

13/65 37/13 68/13 44/13 1 .234
*CV refers to characteristic vectors

max= 5.3833X
Figure 4.7 Level 1-2 Iteration

CONTRIBUTORY FACTORS:

Cr II-l Administration and inspection

C2:. II-2 ; Research

C3: II't3 Designing, standardizing, monitoring

C4 : II-4 Dissemination, collection of infor-

nation, and teaching

C5: II-5 Assistance
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DATE: Nov., 1981

LEVEL II-3 PREPARATION OF HUMAN RESOURCES AT

POSTGRADUATE LEVEL (UCR)

<1 <2 C.3 C4 s CV*

1̂ 1 13/45 71/13 60/13 50/13 0.270

2̂ 45/13 1 76/13 65/13 60/13 0.478

13/71 13/79 1 13/47 13/76 0.0380

13/60 13/65 47/13 1 13/42 0.0738

13/50 13/60 76/13 42/13 1 0.140
*CV refers to characteristic vectors\ max= 5.5372

Figure 4.8 Level 1-3 Iteration

CONTRIBUTORY FACTORS:

II-l Administration and inspection

II-2 Research

II-3 Designing, standardizing, monitoring

T T -A

mation, and teaching

C5: II-5 Assistance
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DATE: Nov., 1981
LEVEL II-4: DEVELOPMENT AND SERVICES OF INDUSTRIAL

SOLID WASTE TREATMENT AND DISPOSAL (MEIC)

S Cr, ĉ CV*

1̂ 1 13/42" 65/13 50/13 50/13 .262

42/13 1 65/13 76/13 68/13 .487

s 13/63 13/65 1 13/34 13/29 .0521

C/, 13/50 13/76 34/13 1 13/55 .0707

s 13/50 13/68 29/13 55/13 1 .128

*CV refers to characteristic vectors
• X max= 5.4962

Figure 4.9 Level 1-4 Iteration

CONTRIBUTORY FACTORS:

^1 = II-l Administration

C2 = II-2 Research

II-3 Designing, standardizing, monif-nrina
and sampling

II-4 Dissemination, collection of infor-

mation, and teaching

C5: II-5 Assistance



56

DATE: Nov., 1981

LEVEL II-5: DEVELOPMENT OF A NATIONAL PROGRAM OF

NATURAL RESOURCES PROTECTION (SENAS)

Cl C2 C3 C4 C5 CV*

1̂ 1 13/47 76/13 45/13 50/13 .242

2̂ 47/13 1 91/13 68/13 81/13 .508

S 13/76 13/91 1 13/65 13/86 .0322

^4 13/45 13/68 65/13 1 13/50 .0777

13/50 13/81 86/13 50/13 1 .140
*CV refers to characteristic vectors

\ max= 5.6869

Figure 4.10 Level 1-5 Iternation

CONTRIBUTORY FACTORS:

Cr II-l Administration and inspection

C2 = II-2 Research

C3:. .11-3 Designing, standardizing, monitoring
and sampling

C4: II-4 Dissemination, collection of infor-

mation, and teaching

C5: .11-5 Assistance
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DATE: Nov., 1981

LEVEL II-6 NOISE AND AIR POLLUTION CONTROL

Cl C2 C3 C4 C5 CV*

^1 1 71/13 65/1: 13/45 71/13 .281

13/71 1 13/2/ 13/68 21/13 .0618

s 13/65 37/13 1 13/81 34/13 .0939

^4 45/13 68/13 81/13 1 97/13 .514

5̂ 13/71 13/21 13/34 13/97 1 .0449
*CV refers to characteristic vectors

\ max= 5.3686

Figure 4.11 Level 1-6 Iteration

CONTRIBUTORY FACTORS:

C r II-l Administration and inspection

C2: 11-2 Research

C3: .11-3 Designing, standardizing, monitoring
and sampling

C4: 11-4 Dissemination, collection of infor-

mation, and teaching

C5: H-5 Assistance
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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 composed of two factors; one that 
considers, in joint form, the most important environmental 
problem and knowledge of the problem and another that
considers the institutional experience In this way, the
value that is given to a specific activity in accordance 
with the institution's background is given by the following 
equation:

V  "i * '■mep * f'ie <«•!>
where P^= Real value of the activity i

W Maximum value of the activity i

^mep~ Combined factor of the maximum environmental 
problem and knowledge of the problem C<F^^p<i.

F^g= Institutional experience factor, and 0<Fj^^<l.
The F^gp 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 pollution, and so on, 
and the language knowledge of the employees. The F^^ 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 F^g^ 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. In 
other words, the absolute values corresponding to each educa­
tional level services VE^, and each language knowledge grade
VK. was considered. The value of the combined factor F L i n  1 mep
the case that the institution has personnel with knowledge of 
only one language, will be obtained by multiplying each VE^ by 
VK^, in other words:

Fmep. .= TfBi. * TfKi (4.2)

where F_._ = Combined factor of the primary environmental prob-mepj^ j
lem i and the knowledge grade j .

VE^= Value of the educational service level i.
VKj^= Value of the language knowledge grade j.

In case an employee of the institution has knowledge of 
more than one language, the combined factor F^^^ is obtained by:

where the sum^(VK^) 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 for all i and for all j are shown in Tablemep
4.5, called the "Table of Support." In case an institution's 
personnel has knowledge of various languages, F^^^ 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 F^g 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 F^^ 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, 
regular, 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 F. when some ac­re
tivities are a function of time (t) (e.g., administrative 
tasks, participation on committees and commissions, and so
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DATE : January, 1982

JN ,S IIT U H Q H '^ .£ E n C l£ tir .Y , FnPT.QXF,F,S'-FDI,Trfl,TIOM lE V E l_____

1̂ S ^4 C5 Co CV*

1̂ 1 40/8 5t/8 5_8/8_._ 68/8 77/8 n.si7

8/40 1 40/8 45/8 56/8 62/8 0.252
8/56 8/40 1 21/8 42/8 43/8 0.105

4̂ 8/58 8/45 8/?l 1 28/8 32/8 0.067

8/68 8/56 8/42 8/28 1 20/8 0.034

6̂ 8/72 8/62 8/43 8/32 8/20 1 0.024
*CV refers to characteristic vectors

max=

Table 4.1 JUDGMENT MATRIX FOR INSTITUTIONAL 

EMPLOYEES' EDUCATION LEVEL

6.767

CONTRIBUTORY FACTORS:
C, :IZ Post Uncfnral
c„.2* Doctor's Degree Services
Co.3* Master's Degree Services
C, :'4‘ Bachelor's Degree Services
Cr:'5' Vocational Training Sp-nrirpg
Cr:— Prp-TTm' vprsity .Sarviaeo
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DATE: Januaryr 1982

INSTITUTION'S EFFICIENCY EMPLOYEES LANGUAGE________

KNOWLEDGE

Cl C2 C3 C4 C5 CV*

1̂ 1 29/8 52/8 72/8 68/8 0.544

2̂ 8/29 1 34/8 53/8 42/8 . 0.2SR

'3 8/52 8/34 1 26/8 24/8 0.101

4̂ 8/72 8/53 8/26 1 10/8 0.050

5̂ 8/68 8/42 8/24 8/10 1 0.047
*CV refers to characteristic vectors

^  max= 5.444

Table 4.2 JUDGMENT MATRIX FOR EMPLOYEES' 

LANGUAGE KNOWLEDGE

CONTRIBUTORY FACTORS:___________________

English
2̂' Spanish

^3’ French

4" Russian 

*̂11 German_
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Educational Level Service
Matrix
Value

Normalized
Value

Post Doctoral Services 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: In order for the unit to correspond to the
maximum, educational level services are di­
vided by 0.517.
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Languages Matrix
Value

ENGLISH 0.554

SPANISH 0.258

FRENCH 0.101

RUSSIAN 0.050

GERMAN 0.047

Table 4.4: Values for Language Knowledge



Educational Level Se rvice

Languages
Post

Doctoral
Doctor's 
Degree

Master's 
Degree

Bache­
lor ' s 

Degree
Vocational
Training

Pre-
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

CT>OO

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

(^ie)
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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:

t/T (4.4)
where T = Maximum period of time that the evaluating com­

mission estimated sufficient in order for F.le
to obtain the value of 1 .0 .

b. When the number of times (n) was considered:

Fie= n/N (4.5)
where N = Number of times that the evaluating commission

estimated sufficient in order for to obtain
the value of 1 .0.

The factor F.„ for the rest of the activities was de- le ■
termined in the manner explained in the first case. In order 
to illustrate the use of the preceding cases, the factor F̂ ^̂  

is calculated either by using the scale from Table 4.5 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

c . 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. As 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 and 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

INSTITUTIONAL GOALS CURRENT 
STATUS W jO-OO SCALE

EXPERTS JUDGMENT 
W.tlOO

FINAL
SCALE

Development and Services 
of water supply 60 I 43.7 I

Development and Services 
of solid waste collection 

and disposal
13,5 II 26.3 II

Preparation of human re­
sources at postgraduate 

level
15.7 III 15.5 III

Development and services 
of industrial solid waste 

treatment and disposal
2.56 V 7.36 IV

Development of a national 
program of natural re­
sources protection 5.79 IV 3.77 V

Noise and air pollution 
control 2.48 VI 3.46 VI
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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%. In 
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 national pro­
gram of natural resources protection with 5.79%. In 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 national program 
of natural resources orotection." The reason 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 9.2 in the final scale, are; I. 
Administration and inspection 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 environmental program, and
2. Construction of a scale with values which correspond to 

each category.



TABLE 5.2 Scale for the Environmental Program Activities

INSTITUTIONAL ACTIVITIES
CURRENT 

STATUS W>100 SCALE
EXPERTS JUDGMENT 

WjklOO
FINAL
SCALE

Administration and In­
spection 51.3 I 29.4 I

Research 7.56 IV 22.4 II

Designing, standardizing, 
monitoring and sampling 22.10 II 20.5 III

Dissemination, collection 
of information and teaching 14.-82 III 15.6 IV

Assistance 4.22 V 12.1 V

CO
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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



80

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 (W^) was affected by two factors: (1) ^^lep' which
signifies the educational preparation level of the personnel 
working in the environmental problem; and Fĵ  ̂which signifies 
the degree experience.

The procedure for the environmental program categori­
zation proposed in this research is as follows:
* Survey 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 costa 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 proposed 
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 questionnaires 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 individuals and goals, I. Development and service of water 
supply, II. Development and services of solid waste collection 
and disposal, and IV. 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 V, "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 surface 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 pollution 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 to pol­
lution problems for small and marginal industries.

Goal IV, "Development and services of solid waste col­
lection and disposal," should include:
1. Development 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 methods for the disposal of animal waste

through the soil ^  situ with minimum air and water 
pollution.

In the goal III, "Preparation of human resources at 
postgraduate level," the impact of communication on education 
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 possibilties 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 education 
should be:
1. Request that the country delegate 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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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 quality 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. An 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.



87

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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Source; Ibid.
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Source: Ibid.
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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. In 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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• •  N ’  S 3 9 S  ,

L A  A S A M B L E A  L E G I S L A T I V A  D E  L A  R E P U B L I C A  D E  C O S T A  R I C \ .

• D i o b t a .:
L a  s g u i e n t e

LEY GENERAL DE SALUD

D I S P O S I C I O N E S  G E N E R A L E S

A r t i c u l o  1 9 — L a  s a l u d  d e  l a  p o b l a d d n  e s  u n  b i e n  d e  i n t e r é s  p u b l i c o  t u t e l a d o  
p e r  e l  E s t a d o . , -

A r t i c u l o  29— E s  f u n d é n  e s e n c i a !  d e l  E s t a d o  v e l a r  p o r  l a  s a l u d  d e  l a  
p o b l a d o n .  C o r r e s p o n d e  a l  P o d e r  E j e c u t i v o ,  p o r  m e d i o  d e l  M i n i s t e r i ô  d e  S a l u d ,  
a l  c u a l  s e  r e f e r i r â  a b r e v i a d a m e n t e  l a  p r é s e n t é  l e y  c o m o  " M i n i s t e r i o " ,  l a  d e f i n i -  
d ô n  d e  l a  p o l i d c a  n a d o n a l  d e  s a l u d ,  l a  n o r m a d o n ,  p l a n i f i c a d o n  y  c o o r d i n a c i ô n  
d e  t o d a s  l a s  a c t i v i d a d e s  p û b l i c a s  y  p r i v a d a s  r e l a t i v a s  a  s a l u d ,  a s i  c o m o  l a  e j e c u d o n  
d e  a q u e l l a s  a c t i v i d a d e s  q u e  l e  c o m p e t e n  c o n f o r m e  a  l a  l e y .  T e n d r a  p o t e s t a d e s  
p a r a  d i c t a r  r e g l a m e n t o s  a u t à n o m o s  e n  e s t a s  m a t e r i a s .  ^

A r t i c u l o . 39— T o d o  h a b i t a n t e  t i e n e  d e r e c h o  a  l a s  p r e s t a d o n e s  d e  s a l u d ,  e n  
l a  f o r m a  q u e  l a s  l e y e s  y  r e g l a m e n t o s  e s p e d a l e s  d e t e r m i n e n  y  e l  d e b e r  d e  p r o v e e r  
a  l a  c o n s e r v a d à n  d e  s u  s a l u d  y  d e  c o n c u r r i r  a l  m a n t e n i m i e n t o  d e  l a  d e  s u  f a m i l i a  
y  l a  d e  l a  c o m u n i d a d .

A r t i c u l o  49— T o d a  p e r s o n a ,  n a t u r a l  0 j u r i d i c a ,  q u e d a  s u  j e t a  a  l o s  m a n d a t e s  
d e  e s t a  l e y ,  d e  s u s  r e g l a m e n t o s  y  d e  l a s  o r d e n e s  g é n é r a l e s  y  p a r t i c u l a r e s ,  o r d i n a r i a s  
y  d e  e m e r g e n d a ,  q u e  l a s  a u t o r i d a d e s  d e  s a l u d  d i c t e n  e n  e l  e j e r d c i o  d e  s u s  c o m p e -  
t e n d a s  o r g a n i c a s  y  t i e n e  d e r e c h o  a  s e r  i n f o r m a d a  d e b i d a m e n t e  p o r  e l  f u n d o n a r l o  
c o m p é t e n t e  s o b r e  l a s  n o r m a s  o b l i g a t o r i a s  v i g e n t e s  e n  m a t e r i a s  d e  s a l u d .

A r t i c u l o  59— T o d a  p e r s o n a ,  f i s i c a  0 j u r i d i c a ,  e s t a  o b l i g a d a  a  p r o p o r d o n a r  
d e  m a n e r a  d e r t a  y  o p o r t u n a  l o s  d a t o s  ( ^ u e  e l  f u n c i o n a r i o  d e  s a l u d  c o m p é t e n t e  l e  
s o l i d t e  p a r a  l o s  e f e c t o s  d e  l a  e l a b o r a d o n ,  a n â l i s i s  y  d i f u s i ô n  d e  l a s  e s t a d i s t i c a s  
v i W e s  y  d e  s a l u d  y  d e m i s  e s t u d i o s  e s p e d a l e s  d e  a d m i n i s t r a d ô n ,  p a r a  l a  é v a l u a -  
d o n  d e  l o s  r e c u r s o s  e n  s a l u d  y  o t r o s  e s t u d i o s  e s p e d a l e s  q u e  s e a  n e c e s a n o  h a c e r  
p a r a  e l '  o p o r t u n o  c o n o d m i e n t o  d e  l o s  p r o b l e m a s  d e  s a l u d  y  p a r a  l a  f o r m u l a d ô n  
d e  l a s  m e d i d a s  d e  s o l u d o n e s  a d e c u a d a s .

A r t i c u l o  6 9 — T o d o  h a b i t a n t e  d e l  p a i s  q u e  n o  e s t é  j u s t a m e n t e  i m p e d i d o ,  
t i e n e  l a  o b l i g a d ô n  d e  c o n c u r r i r  a l  U a m a m i e n t o  d e  l a s  a u t o r i d a d e s  s a n i t a r i a s  p a r a  

- d e c l a r a r  e n  c u a l q u i e r  a s u n t o  r e l a d o n a d o  c o n  l a  s a l u d  p ù b l i c a .  A s i m i s m o ,  d e b e  
p r e s t a r l e s  a u x i l i o  c u a n d o  f u e r e  r e q u e r i d c  p o r  l a  a u t o r i d a d  c o m p é t e n t e .

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

Source: Ministerio de Salud, Ley General de Salud,
Imprenta Nacional, San Jose, Costa Rica, 
1 9 7 9 .



126

M I N I S T E R I O  DE S A L U D

. LE V  G E N E R A L  D E  S A L U D
'  : V  Y .

LEY ORGANICA DEL IW U SÏÏRIO  DE SALUD

1874
IMPRENTA NACIONAL 

S«n Joa*. Costa Rica



127

c )  t - L a  c a p a d d a d  o . j p o t e o d a  d e  c o s m é t i c o s  o  d e  s U t e m a s  d e  o p e t a d o o e s  e ^ -  
,  d a l e s  p a r a  t n o d i f i c a r  o -  m a n t e n e r  l a  zp^eadA Sàca. d e  l a s  p e r s o a u ,  s i n  

l a  d e b i d a  a u t o r i z a d d n  o  e n  d i s c o n f o r m i d a d  a  l a  a u t o r i z a d 6 n  o b t e m d a .
-  d )  E l  o f r e d m i e n t o  d e  s e r v i d o s  p r o f e d o n a l e s  e n . . d e n c i a a  d e  l a  s d u d  p o r  p e r ­

s o n a s  s i n  d t u l o  p a r a  h a c e r i o ,  o  n o  a u t o r i z a t W  d e b i d a m e n t e  p ^  e j e r c e r  
t a l e s . p r o f e s i o n e s ,  e ^ > e d a l i d a d e s  u  o f i d o s .  ' /

A r t i c u l o  2 6 1  T o d o  e A b l e d m i e n t o  d é  e d u c a d d n  p n n m r i a  y m e d i a ,  p d h l i e o  
3  p r i v a d o ,  d e b e r i  d e s d n a r  b o r a s  d e  s u s  p r o g x à m a s ,  p a r a  l a  e n s e n a n z a  d e  t ô p i c o s  
y  n o r m a s  o b l i g a t o r i a s  r e l a t i v a s  a  l a  s a l u d  p e r s o n a l  y  d e  t r a s c e n d e n d a  g a r a  l a  
s a l u d  d e  t e r c e n s .  •

A s i m i s m o  l o s  m e d i o s  d e -  c o m u n i c a d é a  c o l e c t i v a  ( p r e s s a ,  r a d i o ,  t e l e v i s i o n  
y  o t r o s  m e d i o s  n p  c o n v e n d p n a l e s )  q u e d a n  o b U g a d o s  a  d e s t i n a r  e l  e s p a d o  n e c e -  
ÿ a r i o  p a r a  i n c l u i r  p r o g r à m a s  r e f e r e n t e s .  a  l a  e n s e â a n z a  d e  t ô p i c o s  y  n o r m a s  o b U - '  
g a t o n a s  r e l a d v a s  a  l a  s a l u d  p e r s o n a l  y  d e  t r a s c e n d e n d a  p a r a  l a  s a l u d  d e  t e r c e r o s .

L a s  a u t o r i d a d e s  d e  ô l u d  y  e d u c a d o n  e l a f a o r a r à n  y  r e v i s a r a n  a n u a l m e n t e  
l o s  p r o g r a m a s  d e  e n s e n a n z a  a  Sa d e  q u e  s e  i n d u ^ r a n  e n  é s t o s  l o s  t ô p i c o s  d e  
s a l u d  c u y a  e n s e n a n z a  y  d i v u l g a d o n  s e  e s t o n e n  n e c e s a r i a s  y  d e  a e t u a l i d a d  o e n t i f i c a .

• ' - TITÜLO-III .
De los deberes de las personas para la conservaciôn y acondicionamiento 

del ambiente y de las restriecianes a que'quedan su jetas 
en sus actividades en beneflcio d e .  preservaciôn

' A r t i c u l e  2 6 2 . — T o d a  p e r s o n a ,  n a t u r a l '  à  j u r i d i c a ,  e s t a  o b l i g a d a  a  c o n t r i b u i r  
a  l a  p r o m o d ô n  y  m a n t e n i m i e n t o  d e  l a s  c o n d i d o n e s  d e l  m e d i o  a m b i e n t e  n a t u r a l  
y  d e  l o s  a m b i e n t e s  a r t i f i d a l e s  q u e  p e r m i t a n  l l e n a r  l a s  n e e e s i d a d e s  v i t a l e s  y  d e . 
s a l u d  d e  l a  p o b l a d ô i t .  '  _

A r t i c u l o  2 6 3 . - - { ) u e d a  p r o h i b i d a  t o d a  a c d ô n ,  p r a c t i c a  u  o p e r a d ô n  q u e  
d é t é r i o r é  e l  m e d i o .  a m d e n t e  n a t u r a l  o  q u e  a T t e r a n d o  l a  c o m p o s i d ô a  o  c a r a c t e -  
r i s t i c a s  i n t r i n s i c a s  d e  s u s  e l e m e n t o s  b â s i c o s ,  e s p e d a l m e n t e  e l  a i r e ,  e l  a g u a  y  e l  
s u e l o ,  p r o d n z c a n  u n a  d i s m i n u d ô n  d e  s u  c a l i d a d  y e s t ê t i c a ,  h a g a  t a i e s  b i e n e s  i n s e r -  
v i b l e s  p a r a  a l g u n o s  d e  l o s  u s o s  a  q u e  e s t a n  d e s t i n a d o s  o  c r e e  éstos p a r a  l a  s a l u d  
b n m a n a  o  p a r a  l a  f a » ™  o  l a  f l o r a  i n o f e n s i v a  a l  h o m b r e .

T o d a  p e r s o n a  q u e d a  o b l i g a d a  a  c u m p l i r  d H i g e n t e m e n t e  l a s  a c d o n e s ,  p i i c t i -  
c a s  u  o b i a s  e s t a b l e d d u  e n  l a  l e y  y ~ r e ÿ a m e n t o s  d e s t i n a d a s  a  e l î m i n a r  o  a  c o n t r o l a r  
l o s  d e m e n t o s  y  f a c t u r e s  d e l  a m b i e n t e  n a t u r a l ,  H s i c o  o  b i o l o g i e #  y  d e l  a m b i e n t e  
a r t i f i c i a l ,  p e r j u d i r i a l e s  p a r a  l a  s a l u d  b n m a n a .

C A P I T U t O  I  .
Del oÿua para il uto y consume humtno y  de los deberes y  restriecianes 

a  que quedan sujeias las personas en Us matsna
A r t i c u l o  2 6 4 . — E l  a g u a  c o n s t i t u y e  u n  b i e n  d e  u t i l i d a d  p n b l i c a  y  s u  u t i l i z a -  

c i o n  p a r a  e l  c o n s u m o  h u m a n o  t e n d r a  p r i o r i d a d  s o b r e  c u a l q u i e r  o t r o  u s o .
A r t i c u l o  2 6 5 . — S e  e n t i e n d e  p o r  a g u a  p o t a b l e  p a r a  l o s  e f e c m s  l e ^ e s  y  

r e g l a m e n t a r i o s ,  l a  q u e  r e û n e  l a s  c a r a c t e r i s t i c a s  f i s i c a s ,  q u i m i c a s ^  y  b i o l ô g i c a s  q u e  
l a  h a c e n  a p t a  p a r a  e l  c o n s u m o  h u m a n o  d e  a c n e r d o  c o n  l o s  p a m o n e s  d e  p o t a b i l i d a d  
d e  l a  O f i c i n a  P a n a m e r i c a n a  S a n i t s u i a  a p r o b a d o s  p o r  e l  G o b i e r n o .

. A r t i c u l o  2 6 6 . — L o s  a b a s t e d m i e n t o s  d e  a g u a  d e l  p a i s  d e b e r â n  l l e n a r  l o e  
r e q u i s i t e s  d e  e s t r u c t u r a  y  f u n d o n a m i e n t o  f i j a d o s  p o r  l a s  n o r m a s  y  e s p e d f i c a d b n e s  
t é c n i c a s  q u e  e l  P o d e r  E j e c u t i v o  d i c t e ,  e n  c o n s u l t a  c o n  e l  S e r v i d o  N a d o n a l  d e  
• \ c u e d u c t o s  y  A l c a n t a r i l l a d o .
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■ '  ' A r t i c u l o  2 6 7 . — T o d o  s i s t e m a  d e  a b a s t e d o n e n t o  d e  a g u a ,  d e s t i o a d a  a l  u »  
c o n s u m o  d e  l a  p o b l a d o n ,  d e b e r â  s u m i n i s t r a r  a g u a  p o t a b l e ,  e n  f o r m a  c o n t i n u a , )  
c a s t i d a d  s u f i d e n t e  ^ a n - s ^ s f a c e r  l a s  n e e e s i d a d e s  d e  l a s  p e r s o n a s  y  c o n  p r e a  
n e c e s a r i a  p a r a  p e m i t i r .  e l  c o r r e c t o  f u n d o n a m i e n t o  d e  b s  a r t e b c t o s  s a n i t a r i o s  t  
u s o .  ; ' . i

A r t i c u b  2 6 8 . — T o d o  a b a s t o  d e  a g u à  p o t a b l e ; ' s i n  e x c e p d ô n ,  q u e d a  s u j a  ^ c o n t r o l *  d e l  M i n i s t e r i o  e n  c u a n t o  a  l a  c a l i d a d  d e l  a g u a -  q u e  s e  s u m i n i s t r e  a I 
' p o b l a d o n  y  p a r a  v e l a r  p o r q u e  l o s  e l e m e n t o s  c o n s t i t u t i v o s  d e l  s i s t e m a ,  s u  f u n o  

n a m i e n t o  y  e s t a d o  d e  c o n s e r v a d é n  g a r a n t i c e n  e l  s u m i n i s t r o  a d e c u a d o  y  s ^ o n  
p u d i e n d o  s e r  i n t e r v e n i d o  p o r  e l  M i m s t e i i o . s i  h u b i e r a  p e U g r o  p a r a  l a  s a l u d  d e  k  
h a b i t a n t e » . ' . -

‘ ' A r t i c u b  2 6 9 ' . — L o s  a d o n n i s t r a d o r e s  o  e n c a r g a d o s  d e  t o d o  a b a s t o  d e  a p  
p o t e l é  d e b e r â n  p e r m i t i r  l a  t d m a  d e  m u e s t r a s .  d e  a g u a  y  l a s  i n s p e c d o n e s  q i  
r e a l i c e n  l o s  f u n d o n a r i o s  d e l  M i n i s t e r i o ,  d e b i d a m e n t e  i d e n t i f i c a d o s .

A r t i c u b  2 7 0 . — L s  c o n s t r u c d ô n  d e  p o z o s  p r i v a d o s  y  l a  u t i l i z a d o n  i 
s i s t e m a »  p H v a ^ s  d e  a b a s t e d m i e n t o s  d e  a g u a  p a r a  d  ù s o  y  c o n s u m o  h u m a n o  e  
l a s  â r e a s  d e l  p ^  d o n d e  e x i s t e  a c u e d u c t o  p ù b l i c o  e n  f u n d o n e s ,  d e b e r â  s e r  a u t o r i

- z a d o  p o r  e l  M i n i s t e r i o  c o n f o r m e  a l  r e g l a m e n t o  r e s p e c t i v o . .
"  L o s  p o z o s  e x i s t a n t e s  a l  e n t r à r  e n  v i g e n d a  e s t a  l e y ,  p o d r i n  s e r  

r a d o s ,  s e l l a d o s  y  m a n t e n i d o s  e n  r é s e r v a  c u a n d o  a s i  b  d e t e r m i n e  e l  M i n i s t e r i o  à  
c m n ü n  a c u e r d o  c o n  l à  a d m i n i s t r a d ô n  d e l  S e r v i d o  N a d c m a l  d e ' A c u « i u c t o s  i 

• A l c a n t a r i l l a d o .  .
X A r t i c u l o  2 7 1 . —En l a s  r e g i o n e s  d e l  p a i s ,  d o n d e  n o  h u b i e r e  a b a s t o s  p û b l i c u  

d e  a g u a  p o t a b l e  y  é n  t a n t o  é s t o s  s e  e s t a b l e c e n ,  l o s  h a b i t a n t e s  d e b e r â n  u t m z a r  l a  
à s t e m a s  d e  a b a s t e d m i e n t o  d e  a g u a  p a r a  e l  c o n s u m o  y  u s o  d o m é s t i c o  q u e  e l  3 6  
n i s t e r i o  s e n a l e  y  l a s  a u t o r i d a d e s  l o c a l e s  d e b e r â n  c o l a f a o r a r  e n  d i f u n d i r  l a  i n f o r m a  
d ô n  s o b r e  b s  m é t o d o s  p a r a  o b t e n e r  o  p u r i S c a r  e l  a g u a  q u e  s e  d e s t i n e  a  b  b e b i d

'  . A r t i c u l o  2 7 2 . — L a s  p e r s o n a s ,  o  e m p r e s a s  ç a r d c u l a r e s  q u e  s e  o c u p e n  6
-  â b a s t e c e r  d e  a g u a  p a r a  l a  b e b i d a  o  p a r a  u s o s  d o m c s t i c o s  a  u n a  p o b l a d o n  o  r e s -  

d e n d a s  à i s l a d u ,  a  e s t a b l e d m i e n t o s  m i n e r o s  o  i n d u s t r i a l e s  o -  a  c u a l q u i e r  l u g a r  : 
l o c a l  d e s t i n a d o  a  b  p e r m a n e n d a  t r a n s i t o r b  d e  p e r s o n a s ,  e n  l u g a r e s  d o n d e  s t  
h u b i e r e  a b a s t e d m i e n t o s  p ô b l i c o s ,  d e b e r â  s o l i d t a r  p e r m i s o  d e l  M i n i s t e r b  s o m e  
t i é n d o s e  a  b s  d i s p o s i d o n e s  r e g l a m e n t a r i a s  y  a  l a s  ' e x i g e n d a s  e s p e d a l e s  q u e  e s  
a d m i n i s t r a d ô n  p u d i e r e  h a c e r  e n  c a d a  c a s o .

A r t i c u l o  2 7 3 . — S e  p r o h i b e  c o n t a m i n a r  b s  a b a s t o s  d e  a g u a ,  a s i  c o m o  d a n a r .  
o b s t r u i r  p a r d a l  o -  t o t a l m e n t e ;  l o s  s i s t e m a s  d e  a b a s t e d m i e n t o  d e  a g u a  p o t a b l e  
d e s t i n a d a  a  b  p o b l a d o n .  S e  p r e s u m e  S e  p l e n o  d e r e c h o  b  c o n t a m i n a d ô n  d e l  a g m  
p o r  e l  s i m p l e  h e c h o  d e  a g r e g a r l e  c u a l q u i e r  c o s a .  o  e l e m e n t o  e x t r a n o ,  e x c e p t e  
a q u e l b s  q u e  m e j o r e n  b  c a l i d a d  d e l  a g u a ,  e n  p r o p o r d o n e s  d e n t i t i c a m C n t e  a c e p -

■ t a b l e s  y  c o n  f i n e s  e s p e d f i c o s  e n  b  p r e v e n d ô n  d e  e n f e r m e d a d e s .
A r t i c u l o  2 7 4 . — L a s  p e r s o n a s ,  n a t u r a l e s  o  j u r i d i c a s ,  d e b e r â n  u t i l i z a r  e n  l o s  

e s t a b l e d m i e n t o s  d e  s u  p r o p i e d a d ,  a d m i n i s t r a d ô n  u  o p e r a d ô n ,  a g u a  q u e  r e i i m  
b s  f a H d a d e *  e x i g i t b s  p o r  e l  M i n i s t e r i o  p a r a  e l  t i p o  e s p ê d f i c o  d e  a c t i v i d a d e s  q u e  

. d e s a r r o l b n ,  e s p e d a l m e n t e  l a s  q u e  d i g a n  r e b d ô n  c o n  l a  p r o d u c d ô n  d e  a l i m e n t o !
■ b  d e  m a t e r i a s  p r i m a s  p a r a  a l i m e n t e s  ;  b  e b b o " r a d ô n  d e  a l i m e n t e s ;  b  o p e r a d ô n  

d e  b a l h e a r i o s ,  e s t a b l e d m i e n t o s  c r e n o t e r â p i c o s ,  p i s d n a s  y  d e  e s t a b l e d m i e n t o s  s i -  
m i b r e s .

A r t i c u l o  2 7 5 . — Q u e d a  p r o h i b i d o  a  t o d a  p e r s o n a  n a t u r a l  o  j u r i d i c a  c o n t a ­
m i n a r  b s  a g u a s  s u p e r f i d a l e s ,  s u b t e r r â n e a s  y  m a r i t ù n a s  t e r r i t o r i a l e s ,  d i r e c t s  o  
i n f i i r g e t a n i « » n t i - ,  m é d i t é  d r e n a j e s  o  b  d e s c a r g a  o  a l m a c e n a m i e n t o ,  v o i u n t a r i o  o
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n e ^ g ù t e ,  d e  r e s i d u e s  o . d e s e c h o s  . l i q u i d e s ,  s o l i d e s  o  g a a e e s o s ,  r a d i a c t i v e s  o  n o  
r a u a c t i v o s ,  a g u a s  n e g r a s  o  s u s t a n â a s  d e  c u a l q u i e r . n a t u i a l e z a  q u e ,  a l t e r a n d o  l a s  
c a r a c t e r i s t i c a s  H s i c a s ,  q u i m i c à s  y  b i o l ô g i c a s  d r i  a g u a  l a  f a a g p  p e H g r o s a  p a r a ,  l a  
s a l u d  d e  l a s  p e r s o n a s ,  d e  l a . f a u n a ' t e r r e s t r e  ^  a c n a t i c a  o  i n s o r v i b l e  p a r a  u s o s  
d o m é s t i c o s ,  a g r i c o l e ;  i n d u s t ^ e s  o  d e  r e c r e a d ô a . .  . ^  . . .  .

A r t i c u l e  2 7 6 . — S o l e  c o n  p e r m i s o  d e l  M i n i s t e r i o  p o d r à n  l a s  p e r s o n a s  n a t u r a *  
l e s  0 j u r i d i c a s  h a c e r  d r e n a j e s  à  p r o c é d e r  a  l a  d e s c a r g a  d e  r e s i d u e s  o  d e s e c b o s  s ô l i d o s  
o  l i q u i d é s  u  o t r o s  q u e  p u e d a n  c o n t a m i n a r  e l  a g u a  s q p e r S d a l ,  s u b t e r r â n e a ,  o  m a -  
r i t i m a ,  ^ é n d o s e .  e s t r i c t a m e n t e  a  l a s  n o r m a s  y  c o n d i d o n e s  d e  s e g u r i d a d  r e g ^ -  
m e n t a r i a s  y  a  l o s  p r o c e d i m i e n t o s  e s p e d a l e s  q u e  e l  M i n i s t e r i o  i m p o n g a  e n  d  c a s o  
p a r t i c u l a r  p a r a  h a c e r i o s  i n o c u o s ;  . '

;  A r t i c u l o  "01. — S e  p r o h i b e ' a  t o d a  p e r s o n a  n a t u r a l  6  j u r i d i c a  l a s  a c d o n e s  
' . ' q u e  p u e d a n  p r o d u c i r  l a  c o n t a m i n a d ô n  o  d é t é r i o r e  s a n i t a r i o  d e  l a s  c u e n c a s  h i d r o -  

g r ô E c a s  q u e  s i r v a n  a  l o s  e s t a b l e d m i e n t o s .  d e  a g u a  p a r a  d  c o n s u m o  y  u s o  h u m a n o .
- . ' /  i . Ç A P i T U L o  n  ;

' D e  ]at obligaciones y  rtstriceiones rtbuivas a la rteolteeiôh 
.  '  ■ ■ • y tümmaciôn de Ttsiduos sôÜdos-

A r t i c u l e  2 7 8 . — T o d o s  l o s  d e s e c h o s  s ô l i d o s  q u e  p r o v e n g a n  d e  l a s  a c t i v i d a d e s  
c o r r i e n t e s  p e r s o n a l e s ,  f à m i l i a r e s  o  d e .  l a  c o m u n i & d  y  d e  o p e r a d o n e s  a g r i c o l a s ,  
g a n a d e r a s ,  i n d u s t r i a l e s  o  c o m e r d â l e s ,  d e b e r â n  s e r  s e p a n i d o s ,  r e c o l e c t a d o s ,  a c u -  
m u l a d o s ,  u t i l i z a d o s  c u a n d o  p r o c é d a  y  s u j e t o s  à  t r a t a m i e n t o  o  d l s p u e s t o s  G n a l -  
m e n t e ,  p o r  l a s  p e r s o n a s  r e s p o n s a b l e s  a  f i n  d e  e v i t a r  o  d i s m i n u i r  e n  l o  p o s i b l e  
l a  c o n t a m i n a d ô n  d d  a i r e , ,  d d  s u e l o  o  d e  l a s  a g u a s .

■ A r t i c u l o  2 7 9 . — Q u e d a  p r o h i b i d o  a  t o d a  p e r s o n a ,  n a t u r a l  o  j u r i d i c a  a r r o j a r  
o  a c u m u l a r  d e s e c h o s  s ô l i d o s  e n  l u g a r e s  n o  a u t o r i z a d o s  p a r a  d  e f e c t o ,  l A i l l n r  
m e d i o s  i n a d e c u a d o s  p a r a  s u  t r a n s p o r t e  y  a c u m u l a d ô n  y  p r o c é d e r ' a  s u  u t i l i z a d o n ,  
t r a t a m i e n t o  0 d i s p o s i d ô n  f i n a l  m e d i a n t e  s ^ e m a s  n o  a p r o b a d o s  p o r  e l  M i n i s t e r i o .

A r t i c u l o  2 8 0 . — £ 1  s e r v i d o  d e  r e c o l e c d ô n ,  a c a r r e o  y  d i s p o s i d ô n  d e  b a s i t r a s ,  
a s i  c o m o  l a  l i m p i e z a  d e  c a f i o s ,  a c e q u i a s ,  a l c a n t a r i l l a s ,  v i a s  y  p a r a j e s  p u b l i é e s  
e s t a r i  a  c a r g o  d e  l a s  m u n i d p a l i d a d e s  l a s  c n a l e s  p o d r â n  r e a l i z a r l o  p o r  a d m i n i s t r a d ô n  

. 0 m e d i a n t e  c o n t r a t o s  c o n  e m p r e s a s  o  p ^ c u l a r M ,  q u e  s e  o t o r g a r â n  d e  a c u e r d o  
c o n  l a s  { o r m a U d a d e s  l é g a l e s  y  q u e  r e q u i e r a n  p a r a  s u  v a l i d e z  k  a p r o b a d ô n  d d  
M i n i s t e r i o .  • . 2 %

T o d a  p e r s o n a ,  q u e d a  e n  k  o b l i g a d o n  d e  u t i l i z a r  d i c h o  s e r v i d o  p u b l i c o  y  
d e .  c o n t r i b u i r  e c o n ô m i c a m e n t e  a  s o .  f i n a n d a m i e n t o  d e  c o n i o r m i d a d  c o n  k s  d i s p o ­
s i d o n e s  l é g a l e s  y  r e g i a m m t a r i a s  p e r t i n e n t e s .

A r t i c u l o  2 8 1  . — L a s  e m p r e s a s  a g r i c o k s ,  i n d u s t r i a l e s  y  c o m e r d â l e s ,  d e b e r â n  
d i s p o n e r  d e  u n  s i s t e m a  d e  s e p a r a d ô n  y  r e c o l e c d ô n ,  a c u m u l a d ô n  y  d i s p o s i d ô n  
f i n a l  d e  l o s  d e s e c h o s  s ô l i d o s  p r o v e n i e m e s  d e  s u s  o p e r a d o n e s ,  a p r o b a d o  p o r  e l  
M i n i s t e r i o  c u a n d o  p o r  k  n a t u r d e z a ,  o  c a n t i d a d  d e  é s t o s ,  n o  f u e r e ,  s a n i t a r i a m e n t e  
a c e p t a b l e  e l  u s o  d d  s i s t e m a  p u b l i c o  q  c u a n d o  e s t e - n o  e x i s t i e r e  e n  k  l o c a l i d a d .

A r t i c u l o  2 8 2 . — L o s ' p r o p i e t a r i o s  d e  t e r r e n o s  d e s o c u p a d o s  e n  a r e a s  u r b a n a s  
e s t â n  o b l i g a d o s  a  m a n t e n e r l o s  c e r r a d o s  y  e n  b u e n a s  c o n d i d o n e s  h i g i é n i e a s .

Q u e d a r a n  o b l i g a d o s ,  a s i m i s m o ,  a  r e a l i r a r  k s  p r â c t i c a s  u  o b r a s ,  d e n t r o  d e l  
p k z a  q u e  k  a u t o r i d a d  d e  s a l u d  l e s  o r d e n e ,  c u a n d o  t a i e s  t e r r e n o s  c o n s t i t u y e n  u n  
f o c o  d e  c o n t a m i n a d ô n  a m b i e n t a l .

A r t i c u l o  2 8 3 . — Q u e d a  p r o h i d d a .  l a  r e c u p e r a d ô n  d e  d e s e c h o s  y  r e i d u o s  
s ô l i d o s  e n  l u g a r e s  n o  a p r o b a d o s  p o r  k  a u t o r i d a d  d e  s a l u d  p a r a  t a i e s  e f e c t o s .
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: L a s  p e r s o n a s ,  n a t o i a l e s  o  j u r i d i c a s ,  q u e  s e  o c u p e n  d e  l a  r e c u p e r a d ô n ,  a p n  
T C c h a i n i e n t o ,  c o m e r d o  o  i n d u s t r i a l i z a d é n  d e  t a i e s  m a t e r i a s ,  d e b e r â n  s o i i d u  
p e r m i s o  p r e y i o  a  l a  a u t o r i d a d  d e  s a l u d  y  e s t a  p o d r â  o t o ' r g a r l o ,  c u a n d o  s e  c o m p r u d  

' q u e  l o s  t r a b a j o s  d e  s e l e c d d n ,  r e c o l e c d ô n  y  ^ r o v e d t a m i e n t o  d e  l o s  d e s e c h o s  < 
r e d d u o s  n o  i m p i i q u e n  p e l i g r o  d e  c o n t a m i n a d ô n  d e l  a m b i e n t e  o  r i e s g o s  p a n  i 
^ u d  d e  l a s - p e n o n a s  q u e  t t à b a j a n  e n  l a i e s  f a e o a s  o  d e  t e r c e r o s .

. A r t i d i l o  2 8 4 . — L a  a u t o r i z a d ô n  a  q u e  s e  r e & e r e  e l  a r t i c u l o  a n t e r i o r  d u n t  
■ u n  a f i o  y  p o d r a  s e r  c a n c e l a d a  e n .  c u a l q u i e r .  t i e m p o  c u a n d o  e l  t i t u l a r  n o  c u m p l i o  

l a s  d i s p o s i d o n e s  r e g l a m e n t a r i a s  p e r t i n e n t e s  o  n o  t e a l i z a r e  l a s  . p r â c r i c a s  y  o b n  
« e s p e d a l e s  q u e  l a . a u t o r i d a d  d e  s a l u d  l e  i m p o n g a  c o m o  r e q u i s i t o s  n e c e s a r i o s  p u  

r e s g u a r d a r  l a  s a l u d  d e  l a s  p e r s o n a s ;  o  e l  s a n e a m i e n t o  d e  l a  o p e r a d ô n .

' C A P i r u L o ' m  • '  . .  ' ,  ■ .

. . D*. las obligaeionts y  rtstriceiorus pan ta taaetuciàn samtana 
. . 1 .  ■ d t fxertUu y  aguas strM as y  negras ■>

A r t i c u l o  2 8 5 ; — ü s  c c c r e t a s ,  l a s  a ÿ i a s  n e g r a s ,  l a s  s e r r i d a s  y  l a s  p l u r i a l a  
d e b e r â n  s e r  e l i m i n a d a s  a d e c u a d a  y  s a n i t a r i a m e n t e  a  f i n  d e  e v i t a r  l a  c o n t a m i n a c i à  
d e l  s u e l o  y  d e  l i s  f p e n t e s  n a t u r a l e s  d e  a g u a  p a r a  e l  u s o  y  c o n s u m o  h u m a n o ,  b  
f o r m a d ô n  d e  c r i a d e r o s  d e  v e c t o r e s  y  e n f e r m e d a d e s  y  l a  c o n t a m i n a d ô n  d e l  a i e  
m e d i a n t e  d o n d i d o n e s  q u e  a t e n t e i r  c o n t r a  s u  p u r e z a  o  c a l i d a d .

A r t i c u l o  2 8 6 . — T o d a  p e r s o n a ,  n a t u r a l  o  j u r i d i c a ,  e s t â  o b l i g a d a  a  r e a l i a  
l a s  o b r a s  d e  d r e n a j e  q u e  l a  a u t o r i d a d  d e  s a l u d  o r d e n e  a  f i n  d e  p r e c a v e r  l a  f o t -  
m a d ô n  d e  b e o s  i n s a l u b r e s  ÿ  d e  i n f e c d ô n ,  o  d e  s a n e a r  l o s  q u e  h u b i e r e  e n  p r e d i a  
d e  s u  p r o p i e d a d .

S i  e l  p r o p i e t a r i o  f u e r e  r e n u e n t e ' e n  e l  c u t n p l i m i e o t o  d e  t a i e s  ô r d e n e s ,  b  
a u t o r i d a d  d e  s a l u d  p o d r â  h a c e r i o s  a  c o s t a  d e l .  o m i s e .

E n  l o s  c a s o s  e n  q u e  e l  i n t e r é s  p u b l i c o ,  l a  n a t o r a l e z a  y  e n v e r g a d u r a  d e  k  
o b r a s  d e  d r e n a j e  b  j u s t m c a r e ,  t o d o  p r o p i e t a r i o  d e  i n m u e b l e  e s t â  o b h g a d o  a  c o r n -  
t i t u i r  s e r v i d ù m b r e  e n  f a v o r  d e l  E s t a d o  g m  q u e  l a  a u t o r i d a d  d e  s a l u d  c o n s t r u i s  
t a i e s  o b r a s  p u d i e n d o  d e c r e t a r s e  l a  e x p r o p i a d ô n  d e l  t e r r e n o  c u a n d o  l a  s e r r i d u m b n  
f u e r e  i n c o m p a t i b l e  c o n  s u  u t i l i z a r i ô n .
.  . .  E l  m a n t i a i i m i e n t o  y  o p e r a d ô n ,  s i  p r o c e d i e r e n ,  e s t a r â  a  c a r g o  d e  l o s  b e n e  

f i d a r i o s  d e  t a i e s  o b r a s .
A r t i c u l o  2 8 7 . — T o d a  p e r s o n a ,  n a t u r a l  o  j u r i d i c a ,  p r o p i e b r i a  d e  v i v i e n d a s  c 

d e  e s t a b l e d m i e n t o s  o  e d i f i d o s  e n  q u e  l a s  p e r s o n a s  d e s a r r o l l e n  s u s  a c t i v i d a d e s  
r e s p o s d e r â  d e  q u e  t a i e s  b i e n e s  d i s p o n g a n  d e  u n  s i s t e m a  d e  d i s p o s i d ô n  d e  e x c r e t a  
y  d e  a g u a s  n e g r a s  y  s e r v i d a s  a p r o b a d o  p o r  e l  M i n i s t e r i o  y  l o s  u s u a r i o s  d e  v i v i e s -  
d a s ,  e s t a b l e d m i e n t o s  o  e d i S d o s  e s t a r â n  o b l i g a d o s  a  m a n t e n e r  d i c h o  s i s t e m a  e  
b u e n a s  c o n d i d o n e s  d e  f u n d o n a m i e n t o .

A r t i c u l o  2 8 8 . — T o d o  p r o p i e t a r i o  q u e d a  o b l i g a d o  a  c o n e c t a r  e l  s i s t e m a  &  
e l i m i n a d ô n  d e  e x c r e t a s  d e  a g u a s  n e g r a s  y  s e r v i d a s  d e  s u  p r o p i e d a d  a l  a l c a n t a r ü l a d c  
s a n i t a r i o  e n  l o s  l u g a r e s . e n  q u e  e s t e  e s t n v i e r a  e n  f u n d o n a m i e n t o ,  s a l v o  e n  l o s  
c a s o s  d e  e x c e p d ô n  q u e  b s  t e g i a m e n t ^  p e r t i n e r d e s  r t c o n o z c a n  c o m o  p r o c e d e n t e s

A r t i c u l o  2 8 9 . — T o d o  s i s t e m a  d e  a l c a n t a r i l l a d o ,  q u e d a r a  b a j o  e l  c o n t r o l  c é c -  
n i c o  d d  M i n i s t e r i o  y  d d  S e r v i d o  N a d o n a l  d e  A i c u e d u c t o s  y  A l c a n t a r i l l a d o  y  
l a s  p e r s o n a s  d e  d e r e c h o  p r i v a d o  o  p u b l i c s  q u e  l o s  c o n s t r u y a n ,  a d m i n i s t r e s  y  
o p e r e n  s e  s u j e t a r â n  a  l a s  n o r m a s  q u e  d  P o d e r  E j e c u t i v o ,  e n  c o n s u l t a  c o n  d  S e r *  
v i d o  N a d o i m l  d e  A c u e d u c t o s  y  A l c a n t a r i l l a d o ,  d i c t e  p a r a  c o n d i d o n a r  s u  c o r n -  
t r u c d ô n ,  f u n d o n a m i e n t o  y  l a  e v a c u a d ô n  y  t r a t a m i e n t o  f i n a l  d e  l o s  f l u e n t e s .
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A r t i c u l o  2 9 0 . - ^ S c  p r o h i b e  %  t o d z  p e r s o n a ,  d e s t r u i r  o  d a i n a r  l o s .  s i s t e m a s  
d e  d e s a g ü e s  p ù b l i o o s . o  p r i v a d o s  u  o b s t r u i r  s u  f u n d o n a m i e n t o .  ^

/  :  ^ A r t i c u l o  2 9 1 . ; — Q u e d a  p r o h i b i d o ,  d e s c â r g a r  r e s i d u o »  i n d u s t r i a l e s  y d e  
e s t a b l e d m i e n t o s  d e  s a l u d  e n  e l  a l o n t a r i l l a d o  s a n i t a r i o  s i n  a u t o r i z a d ô n  p r e v i a  d e  
l a  a n t o r i d a d  d e  s a l u d  y  s i n  c u m p l i r  l a s  i n s t r u c a o n e s  q u e  e s t a  p u e d a  o r d e n a r  p p a  
h a c e r l w  i n o c u o s l  a  f i n  d e  p r e c a v e r  c u a l q u i e r  d a n o  a l .  s i s t e m a  d e  d r a g u e ,  o  e v i t a r  
l a  c o n t a m m a d ô n  d e  l a s  f u e n t e s  o  c u r s o s  d e  a g u a ;  d e l  s u e l o  y d e l  a i r e ,  o  c u a l q u i e r  
b t r o  r i e s g o  p a r a  l a  s à l u d  b u m a n a  q u e  s e  d e r i v e  d e  l a  e v a c u a d ô n  f i n a l  i n a d e c u a d a  

' d e  l o s  d m a g u e s ^ . .
A r t i c i i l o - 2 9 2 . ‘̂ - Q u e d a  p r o h i b i d o ,  e n  t o d o  c a s o  l a  d e s c a r g a  d e  l a s  a g u a s  

n e g r a s ,  d e  l a s  a g u a s .  s e r v i d a  y  d e  r e s l d u o s  i n d u s t r i a l e s ,  a l  a l c a n t a r i l l a d o  pluvial.
. E l  M i n i s t e r i o  g u e d a  f a ç u l t a d o  p a r a  r e s t r i n g i r ,  r e g u l a r ,  o  p r o b i b i r  k  e l i m i n a d ô n  

d e  p r o d u c t o s  s i n t é t i c O s  n o .  b i o d é g r a d a b l e s  a  t r a v é s  d e  l o i s  s i s t e m a s  d e  r e c o l e c d ô n  
. ' d e  e x c r e t a s ,  a g u a a  n ^ r a s  y  s e r v i d a s . .

.-. -CAPiTULOiv:'' '
D t las M ares  y  restriecianes o ' q t M  quedan sujetos las personas para evitar

.  ,  . i . .  la contamnaciçH del ambiente
A r t i c u l o  2 9 3 . — T o d a .  p e w n a ,  n a t u r a l  , o  j u r i d i c a ,  q u e d a  o b l i g a d a  a  e m -  

p l e a r  d  m i x i m o  d e  s u  d i l i g e n d a  e n  ë  c u m p l i m i e n t o  d e  l a s  d i s p o s i d o n e s  l é g a l e s  
y  r e g l a m e n t a r i a s  o  d e  l o s  p e d i d o s  e s p e d a l e s  q u e  o r d e n e  l a  a u t o r i d a d  c o m p é t e n t e ,

[ a  f i n .  d e  e v i t a r  a  c o n t r o l a r  l a  c o n t a m i n a d ô n  a t m o s i é r i c a  y  d ë  a m b i e n t e  d e  l o s  
l u g a r e s  d e s t i n a d o s  à  l a  v i v i e n d a ,  t r a b a j o . o  r e c r e a d ô n .

A r t i c u l o  2 9 4 . — S e  e n t i e n d e  p o r  c o n t a m i n a d ô n  d e  l a  a t m ô s f e r a  p a r a  l o s  d e c -  
t o s  l e g à l e s  y  r e g l a m e n t a r i o s ,  ë  d e t e r i o r o  d e  s u  p u r e z a  p o r  l a  p r e s e n o a  d e  a g e n t e s  
d e  c o n t a m i n a d ô n ,  t a i e s ,  c o m o  p a r t i c u l a s  s o l i d a s ,  p o l v o ,  b ù m o ,  v a p o r ,  g a s e s ,  m a ­
t e r i a s  r a d i a c t i v a s  y  o t r o s ,  q u e  ë  M i n i s t e r i o  d e f i n a  c o m o  t a i e s ,  e n  c o n c e n t r a d o n e s  
s u p e r i o r  e s  a  l a s  p e r m i t i d a s  . p o r  l a s  n o r m a s  d e  p u r e z a  d ë  a i r e  a c e p t a d a s  i n t e r -  
n a d o n a l m e n t e  y  d é d à r a d a s  o f i d a l e s  p o r  ë  M i n i s t e r i o .

S e  e s t i m a  c o n t a m i n a d ô n  d ë  a i r e ,  p a r a  l e s  m i s m o s  d e c t o s ,  l a  p r e s e n d a  
d e  e m a n a d ô n  o  m a l o s  o l o r e s  q u e  a f e c t e n  l a  c a l i d a d  d ë  a m b i e n t e ,  p e r j u d i c a n d o  e l  
b i e n e s t a r  d e  l a s  p e r s o n a s . .

S e r a  a s i m i s m o  c o n s i d e r a d a  c o m o  c o n t a m i n a d ô n  a t m o s f é r i c a  l a  e m i s i ô n  d e  
s o n i d o s  q u e  s o b r e p a s e n  l a s  n o r m a s  a c e p t a d a s  i n t e r n a d o n a l m e n t e  y  d e c l a r a d a s  
o f i d a l e s  ^ r  ë  M i n i s t e r i o .

A r t i c u l o  2 9 i S . - r ^ ^ e d a .  p r o h i b i d o  a  t o d a  p e r s o n a ,  f i s i c a  o  j u r i d i c a ,  l a  d e s ­
c a r g a ,  e m i s i ô n  o  e m a n a d ô n  d e  c o n t a m i n a n t e s  a t m o d é r i c o s  d e  n a t u r a l e z a  y  e n  
p r o p o r d o n e s  p r o b i b i d a s , .  r é s u l t a n t e s  d e  s u s  a c t i v i d a d e s  p e r s o n a l e s ,  d o m é s t i c a s ,  i n -  
d u s n i a l e s ,  c o m e r d â l e s  o  d e  c t u d q u i e r  o t r a  i n d o l e  q u e  c a u s e  o  c o n t r i b n y a  a  l a  
c o n t a m i n a d ô n  a t m o s f é r i c a .

A r t i c u l o  2 9 6 . — T o d o  p r o p i e t a r i o  o  a d m i n i s t r a d o r ,  d e  u n a  c o n s t r u c d ô n  o  
e d i f i d o  s e r a  r e s p o n s a b l e  d e  q u e  e l  i n m u e b l e  c u e n t e  c o n  l o s  m e d i o s  y  s i s t e m a s  p a r a  
e v i t a r  d e s c a r g a s ,  e m i s i o n e s  o  e m a n a d o n e s  q u e  c a u s e n  o  c o n t r i b u y a n  a  l a  c o n t a ­
m i n a d ô n  a t m o s t f r i c a .

L o s  f a f a r i c a n t e s  y  v e n d e d o r e s ,  d e  b i e n e s  m u e b l e s  o  a r t e f a c t  o s  q u e  p o r  s u  
n a t u r a l e z a ,  c o n s t r u c d ô n  o  u s o  p u e d a n  p r o d u d r  d e s c a r g a s  o  e m a n a d o n e s  q u e  
c a u s e n  o  c o n t r i b u y a n  a  l a  c o n t a m i n a d ô n  d e l  a i r e ,  d e b e r â n  i n d u i r  e n  e s o s  b i e n e s  
m u e b l e s ,  u n  s i s t e m a  e s p e c i f i c a m e n t e  d i s e n a d o  p a r a  ë  c o n t r o l  d e  e m i s i o n e s ,  d e  
a c u m d o  c o n  l a s  n o r m a s  a c e p t a d a s  i n t e r n a d o n a l m e n t e .
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E n  t o d o  c a s o ,  e n  t a n t o  l o s  Ê i b r i c a n t e s  c o m o  l o s  i m p o r t a d o r e s  d e  ; 
b i e n e s  q u e d a n  s u j e t o s  a l  c u m p l i m i e n t o  d e  l a s  e x i g e n d a s  y r e s t x i c d o n e s  q u  

, ' M i n i s t e r i o  i m g o n p ,  a  f i n  d é  e y i t a r  o  r e d u d r  l a  c o n t a m i n a d ô n  a t m o s f é r i a .
D d  m i s m o  m o d o  l o s .  p r o p i e t a r i o s  d e  t a i e s  b i e n e s  m u e b l e s  e n  e s p e c û l  

h i c u l o s  a n t o m o t o r e s  q u e d a n  o b l i p d o s  a  m a n t a n e r i o s  y  u s a r l o s  d e  m o d o . d e  n  
0 r e d u d r  l a  c o n t a m i n a d ô n  i W  a i r e .

- P a r a  e l  c a b a l  a i m i > l i m i e n t o  d e  l a s  d i s p o s i d o n e s  d e  e s t e  a r t i c u l o  t l  M i n i s  
b a r i  d e t e r m i n a d o a e s  p e r i ô d î c a s  d e  l a  c a l i d a d  d e  l o s  c o m b u s t i b l e s  c u y o  u s o  p  
p r o d u d r  o  c o n t r i b u i r  a  l a  c o n t a m i n a d ô n  a t m o s f é r i c a .

A r t i c u l o  2 9 7 . — Q u e d a  p r o h i b i d o  e l  f u n d o n a m i e n t o  d e  t o d a . f i b r i c a  o ;  
" b l e d m i e n t o  i n d u s t r i a l  o  c o m e r o a l  e n  e d i f i c t o s  q u e  n o  d i s p o n g a n  d é  l o s  e l e m e  
0 s i s t e m a s  n e c e s a r i o s  p a r a  e v i t a r  q u e  l a s  d e s c a r g u ,  e m i s i o n e s ,  e m a n a d ô n  
s o n i d o s .  p r o d u e t o  d e  t a i e s  a c t i v i d a d e s  i n d u s t r i a l e s  o  c o m e r d â l e s ,  c a u s e n  o  i 
t r i b u y a n  a  1 &  c o n t a m i n a d ô n  a t m o s f é r i c a  d e  l a  r e g i ô n  e n  q u e .  s e  e n c u e n t r a n  :

. c a d o s  y  q u e  n o  d i s p o n g a n  e n  l a  o r g a n i z a d ô n  d e  s u s  a c t i v i & d e s  o  f a e n a s ,  d e  
m e n t o s  o  s i s t e m a s .  p a r a  e v i t a r  l a  c o n t a m i n a d ô n  d e l  a m b i e n t e  i n t e r i o r  c o n  rit 
0 p e l i g r o  p a r a  l a  s a l u d  y  e l  b i e n e s t a r  d e  s u  p e r s o n a l  y  d e  t e r c e r o s .

• cAprruLOv
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A r t i c u l o  2 9 8 . — T o d a  p e r s o n a ,  q u e  o p è r e  e s t a b l e d m i e n t o s  i n d u s t r i a l e s  
b e r â  o b t e n e r  l a  c o r r e s p o n d i e n t e  a u t o r i z a d ô n  d e l  M i n i s t e r i o  p a r a  s u  i n s t a l a d i  
l a  d e b d d a - a p r o b a d ô n  d e  é s t e  p a r a  i n i d a r  s u  f u n d o n a m i e n t o ,  a s i  c o m o  p a r a  a s f  
o  v a r i a r ,  o  m o d i f i c a r  e n  J c u a l q u i e r  f o r m a  l a  a c t i v i d a d  o r i g i n a l '  p a r a  l a  q u e  
a u t o r i z a d o .

A r t i c u l o  2 9 9 . — N i n g u n a  a u t o r i d a d ,  p o d r â  c o n o c e d e r  p a t e n t e s  o  p e n s  
p a r a  d  f u n d o n a m i e n t o  d e  e s t a b l e d m i e n t o s  i n d u s t r i a l e s ,  s i n  q u e  m e d i e  l a  p u  

. a u t o r i z a d ô n  d e  f u n d o n a m i e n t o  d e l  M i n i s t e r i o .
A r t i c u l o  3 0 0 . — P a r a  o b t e n e r  a u t o r i z a d ô n  d e  i n s t a l a d ô n ,  l o s  i n t e r e s t  

d e b e r â n  a c r e d i t a r  a n t e  e l  M i n i s t e r i o ,  q u e  d  s i t i o  d e ^ d o  s e  e n c u e n t r a  e n  s  
p e i m i t i d a  s ^ [ û n  l à  c o r r e s p o n d i e n t e  r e g l a m e n t a d ô n  v i g e n t e ,  q u e  c u e n t a  c o n  
d e m e n t o s  d e  s a n e a m i e n t o  b à s i c o  y  q u e  d i s p o n e  d e  l o s  d e m e n t o s  o  s i s t e m a s  s  
t a r i o s  a d e c u a d o s  p a r a  l a  e l i m i n a d ô n  d e  d e s e c h o s ,  r e s i d u e s ,  o  e m a n a d o n e s ,  a  
d e  n o  c a u s a r  o  c o n t r i b u i r  a  l a  c o n t a m i n a d ô n  d d  s u e l o  y  d d  a g u a  d e s t i n a d i  
u s o  y  c o n s u m o  h u m a n o s ,  n i  d d  a i r e  y  p a r a  n o  c o n s t i t u i r  p r o b l e m a  s a n i t a r i o  o  
m o l e s t i a  p a r a . l a  p o b l a d ô n .

A  f a i t a  d e  u n  p l a n . r e g u l a d o r  d e  d e s a r r o U o  u r b a n o  d  M i n i s t e r i o  d e t e r m i a  
. l a s  z o n a s  p e r m i t i d a s  p a r a  l o s  e s t a b l e d m i e n t o s  i n d u s t r i a l e s ,  l a  a u t o r i z a d ô n  a  c 

s e  r e f i e r e  e l  p r e s e n t s  a r t i c u l o ,  p o d r â  s e r  c a n c e l a d a ,  s u s p e n d i d a  o  m o d i f i c a d a ,  s e  
d  c a s o ,  t e m p o r a l  o  d e f i n i t i v a m e n t e ,  c u a n d o  v a r i e n  H a s  c o n d i d o n e s  e x i s t e n t e  
c o n c e d e r l a .  ' '  .

A r t i c u l o  3 0 1 . — S e  e n t i e n d e  p o r  e s t a b l e d m i e n t o  i n d u s t r i a l ,  p a r a  l o s  e f e c  
d e  l a  p r é s e n t é  l e y  y  s u  r e g l a m e n t a d ô n ,  t o d o  l u p r  d e s c u b i e r t o  o  c u b i e r t o  d e s t i n  
a  l a  t r a n s f o r m a d o n ,  m a n i p u l a d ô n  o  u t i l i z a r i ô n  d e  p r o d u c t o s  n a t u r a l e s ,  o  i  
d a b o r a d ô n ,  m a n i p u l a d ô n ,  t r a n s f o n n a d ô n  o  u t i l i z a r i ô n  d e  p r o d u c t o s  a r t i i i c n  
m e d i a n t e  t r a t a m i e n t o  f i s i c o ,  q u i m i c o  o  b i o l ô g i c o ,  m a n u a i m e n t e  o  p o r  m e d i o  
t n â q i i l n a . < i  o  i n s t r u m e n t o s .

Q u e d a n  i n d u i d o s  e n  t a l  o o n s i d e r a d ô n  p a r a  l o s  m i s m o s  e f e c t o s  a n t e s  a l o :  
d o s ,  l o s  s i t i o s  d e s t i n a d o s  à  r e d b i r  o  a l m a c e n a r  l o s  a r t e f a c t o s ,  i n s t r u m e n t o s  
u t e n s i l i ô s ,  m a t e r i a l e s  y  m a t e r i a s  p r i m a s  q u e  s e  e m p l e a r â n  e n  l a s  t a r e a s  o  f a e  
y  t o d o s  l o s  a n e x o s  d e  l a  f â b r i c a  o  t a l l e r .  I g u a l m e n t e ,  s e  c o n s i d e r a r â n  c o m o  a  
l a s  e s t a d o n e s  y  t e r m i n a l e s  d e  t r a n s p o r t e .
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A i t f c o l o  3 0 2 . — N i h g û s  e s t a b f e d m i e n t o  m d u s t r i a l , ' p o d r â '  f o n d o n a r s i  c o n s ­
t i t u y e  u n  e l e m e n t o  d e  p e l i g r o ,  i n s d u b r i d a d  o  i n c o m o d i d a d . p a r a  l a  v e d n d a d ,  y a  
s e a  p o r  l a s  c o n d i d o n e s  d e  m a n t e n d ô n  d e l  > l o c a l  e n  q u e  f u n a o n a ,  p o r  l a  f o r m a  o  
s i s t e m a »  q u e  e m p l e a  e n  l a  r e a l i z a d o n  d e  s u s  o p e r a d o n e s ,  p o r  l a  f o r m a  o  s i s t e m a  
q u e  u t i l i z a  p a r a  e l i m i n a r  l o s  d e s e c h o s ,  r e s i d u e s  o  e m a n a d o n e s  r e s u k a n t e s  d e  s u s  
a e n ^  o \ p o r . b s  r u i d o s  q u e  p r o d u c e  l a  o p e r a d ô n .  . . .

' A r t i c u l o  3 0 3 . — L o s  p r o p i e t a r i o s  o  a d m i n i s t r a d o r e s  d e  e s t a b l e d m i e n t o s  
. i n d u s t r i a l e s  d e b e r â n ,  c u m p l i r  d i l i g e n t e m e n t e  t o d a s  l a s  n o r m a s  t é c n i c a s  q u e  e l  M i ­
n i s t e r i o  p o r  s i  0 d e  a e u e w  c o n  e l  M i n i s t e r i o  d e  T r a f a a j o ,  d i c t e n  p a r a  p r o t é g e r  
l a  s a l u d  d e  s u  p e t s o n â l -

A z t i c u l o  3 0 4 . — L o s  e s t a b l e d m i e n t o s  i n d u s t r i a l e s ,  q u e  f u n d o n e n  a n t i r r e g l a -  
m e n t a r i a m e o t e  o  q u e  e o n s t i t u y a n  p e l i g r o ,  i n c o m o d i d a d  o  i n s a l u b r i d a d  p a r a  s u  

. p e r s o n a l  o  l a  v e d n d ^ ,  p o d r â n  s e r  c l a u s u r a d o s  p o r  l a  a u t o r i d a d  d e  s a l u d  y  e n  
t o d o  c a s o ,  s u s .  p r o p i e t a r i o s  y  a d m i n i s t r a d o r e s  q u e d a n  o b l i g a d o s  a  c u m p l i r  l a s  
ô r d e n e s  o  i n s t r u c a o n e s  q u e  l a  a u t o r i d a d  d e  s a l u d  l e s  o r d e n e  p a r a  p o n e r  6 n  o  
m i t i j g a r  l a  i n s a l u b r i d a d  o  m o l e s t i a  q u e  p r o d u c e n  a  c a u s a  d e  s u  o p e m d m i ,  d e b i e n d o  
t m q > e n d e r  t a l  o p e r a d ô n  b a s t a  t a n t o  n o  h a y a n  c u i n p l i d o  l o s  r e q u i s i t o s  r e g l a m e n t a -  
r i ô s  o  l o s  e n g i d w  p o r  e l  M i n i s t e r i o .  -

A r t i c u l o  3 0 5 . — T o d o  c a m p a m e n t o  d e  t r a b a j o  y  f i n c a  r u r a l ,  d e b e r â  e s t à r  
p r o v i s t o  d e  l o s  e l e m e n t o s  d e  s a n e a z n i e n t o  b â s i c o  p a r a  p r o t é g e r  l a  s a l u d  y  b i e n e s t a r  
d e  s u s  t r a b a j a d o r e s  y  p a r a  e v i t a r  l a  c o n s t i t u d ô n  . d e  f o c o s  d e  i n f e c d ô n ,  o  d e  
c o n t a m i n a d ô n  d e l  a m b i e n t e .' '  ̂ t

A r t i c u l o  3 0 6 . — S e  e n t i e n d e  p o r  c a m p a m e n t o  d e  t r a b a j o  t o d a  ' i n s t a l a d ô n  
. d e s t i n a d a  a  a l b e r g a r  a  l o s  t r a b a j a d o r e s  d e  e x p l o t a d o n e s  a g r i c o l a s ;  m i n e r a s  o  

g a n a d e r a s  o  d e  o b r a s  p û b l i c a s  o  p r i v a d a s  e n  c o n s t r u c d ô n .
' A r t i c u l o  3 0 7 . — T o d a  p e r æ n a  n a t u r ^  o  j u r i d i c a  q u e d a  s u j e t a  a  l a s  n o r m a s  

t é c n i c a s  q u e  e l  M i n i s t e r i o  d i c t e ,  e s t a b l e d e n d o  l a s  c o n d i d o n e s  d e  s a n e a m i e n t o  
b â s i c o  d e  l o s  c a m ^ m e n t o s  d e  t r a b a j o  y  f i n c a s  a g r i c o l a s .  E n  t o d o  c a s o ,  n i n g u n a  
p e r s o n a  p o d r â  i n i d a r  l a  c o n s t r u c d ô n  d e  i n s t a l a d o n é s  d e s t i n a d a s  a  s e r  u t i l i r a d a s  
c o m o  c a m p a m e n t o s  d e  t r a b a j o  s i n  l a  a u t o r i z a d ô n  d e l  M i n i s t e r i o .

• ' • C A P I T U L O ' V I
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y salubridad de la vivienda
A r t i c u l o  3 0 8 . — E n  l a  f o r m a d ô n  d e  n u e v a s  d u d a d e s  o  p o b l a d o n e s  y  a p e r -  

t u r a  d e  n u e y a s  c a l l e s ,  n o  s e  p o d r â n  t r a z a r  n i  o r i e n t â t  é s t a s  s i n  l a  a p r o b a d ô n  d e l  
M i n i s t e r i o .  '

N o  s e  p o d r â  t a m p o c o  c o u s t r u i r  e d i â d o s  ' e n  l a s  n u e v a s  c a l l e s  s i  n o  s e  b a n  
h e c h o  p r e v i a m e n t e  l o s  t r a b a j o s  n e c e s a r i o s  d e  s a n e a m i e n t o ,  c o m o  l a  c o n s t r u c d ô n  
d e  d e s a g ü e s ,  a l c a n t a r i l l a d o s ,  i n s t a l a d ô n  d e  c a n e r i a s  d e  a g u a  p o t a b l e  y  l o s  r e l l e n o s  
0 n i v e l a c i ô n  d e  l o s  t e r r e n o s  p a r a  e v i t a r  l o s  e s t a n c a m i e n t o s  d e  a g u a  d e  c u a l q u i e r  
c l a s e .  '

' S i n  p e r j u i d o  d e  l a s  f a c u l t a d e s  d e  o t r a s  a u t o r i d a d e s  o  e n t i d a d e s  c o m p é t e n t e s  
e n  l a  m a t e r i a ,  t o d a  p e r s o n a  q u e  s e . o c u p e  d e  l a  u r b a n i z a d ô n  d e  t e r r e n o s  y  d e  l a  
c o n s t r u c d ô n  d e  e d i S d o s  p a r a  l a  v i v i e n d a ,  d e b e r â  c u m p l i r  l a s  d i s p o s i d o n e s  d e  l a s  
n o r m a s  s a n i t a r i a s .  q u e  s o b r e  l a  m a t e r i a  d i c t e  e l  M i n i s t e r i o  e n  r e s g u a r d o  d e  l a  
s a k d  d e  l a s  p e r s o n a s .  . . .

A r t i c u l o  3 0 9 . — L a s  p e r s o n a s ,  n a t u r a l e s  y  j u r i d i c a s ,  q u e  s e  o c u p e n  d e  l a  
u r b a n i z a d ô n  d e  t e r r e n o s  d e b e r â n  p r é s e n t â t  a  l a  a u t o r i d a d  d e  s a l u d  c o i n p e t e n t e  
p a r a  s u  e s t u d i o  p r e v i o  e l  a n t e p r o y e c t o  c o r r e ^ n d i é n t e  y  s ô l o  p o d r â n  i n i d a r  s u s  
t r a b a j o s  u n a  v e z  a p r o b a d o  c l  p r o y e c t o  d e f i n i t r v o .
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. L a  a p r o b a d ô n  s e i i  c o n c e d i d a  d  e l  p r o y e c t o  d e  u r b a n i z a d ô n  e s t a  u b i c a  
, e n  â r e a  p e n n i t i d a  p o r  l a  r e g l a m e n t a d ô n  v i g e n t e  o .  e n  s u  d e f e c t o  p o r  e l  M i n i s t e  
. y  d i s p o n e  d e  s i s t e m a s  s a m t a i i o s '  a d e c m d o s - ’ d e  s u m i n i s t r o  d e  a g u a  p o t a b l e  i 

d e s a g ü è  d e  a g u a s  p l u v i a l e s , . d e  d i s p o s i d ô n  d e  e x c r e t a s ,  a g u a s  n e g r a s  y  a g s  
s e r v i d a s .  . . . .  %  '

•  r. A r d c u l p  i p r o b i b i d a  l a  c o n s t r u c d ô n  d e *  v i v i e n d a s  e n  n u n
n r b a n i z a d ô n e s  o  l o t e o s  d e  p r e d i o s  m a y o r e s  c u y o s  s e r v i d o s  y  s i s t e m a s  s a n i t a r i o s ;  
c u m p l a n  c o n  l a s  d i s p o s i d o n e s  l é g a l e s  y  r e g l a m e n t o s  v i g e n t e s .

'  A r t i c u l o  3 1 1 . — L a s  m i s m a s  r é g l a s  e s t a b l e d d a s  e n  l o s  a r t i c u l o s  a n t e r i o R  
s e  a p l i c a r i n  a  l a .  f o r m a d ô n  d e  n u e v a s  d u d a d e s  o  p o b l a d o n e s .

A r t i c u l o  3 1 2 . — T o d a  p e r » n a ,  r e q u e r i r à  p e r m i s o  d e l  M i n i s t e r i o  p ^  p u  
'  c e d e r  a  l a  c o n s t r u c d ô n ,  r e p a r a d ô n  o  m o d i S c a d ô n  d e  c u a l q u i e r  e d i f i c a d ô n  d c a  

n a d a  à  l a  v i v i e n d a  p e r m a n e n t e  o  t r a n s i t o n i a  d e  l a s  p e r s o n a s  y  t a l  p e r m i s e  s c i  
i ê  s e r a  c o n c e d i d o  c u a n d o  a c r e d i t e ,  c o n  l o s  p i a n o s  r e s p e c d v o s ,  q u e  d a r â  c u i n p i  
m i e n t o  a  l à s  n o r m a s  s a n i t a r i a s  d i c t a d a s  p o r  e l  P o d e r  E j e c u t i v o ,  r e s p e c t e  d e  k  
r e q u i s i t o s  q u e  l a  e d i f i c a d ô n  d e b e r â  l l e n a r ,  s e g m  s u  n a t u n d é z a .  y  d e s t m o ,  a  f i n  i  

. r e s g u s ü r d a r  l à  s e g u r i d a d  y  l a  s a l u d  d e  s u s  h a c h a n t e s .  '
L a s  e d i S c a d o n e s  a  q u e  e s t e  a r t i c u l o - s e  r e & e r e  n o  p o d r â n  s e r  o c u p a d z  

.  e n  p a r t e  o  t o t a l m e n t e ,  s i n  l a  p r e v i a  a u t o r i z a d ô n  d e l  M i n i s t e r i o .
■ A r t i c u l o  3 1 3 . — T o d a  v i v i e n d a  i n d i v i d u a l ,  f a m i l i a r  o  m u l t i f a m i l i a r ,  d e b e  

c u m p l i r  c o n  l o s  s i g u i e n t e s  r e q u i s i t o s  s a n i t a r i o s  '
1 .  L o c a l i z a d ô n  e n  â r e a s  q u e  n o  o f r e z c a n  p e l i g r o  p a r a  l a  s a l u d  y  e l  b i e n e s c  

d e  l o s  ô c u p a n t e s .
2 .  O r i e n t a d ô n .  a d e c u a d a ,  a  S n  d e  a p r o v e c f a a r  l a s  d r c u n s t a n d a s  n a t u r a l e s

a r t i & d a l e s  d e l  a m b i e n t e ,  e n  b e n e & d o  d e  l a  s a l u d  y  b i e n e s t a r  d e  l o s  o a
p o n t e s .

. .  I  3 .  C o n s t r u c d ô n  c o n  m a t e r i a l e s  a d e c u a d o s  q u e  o f r e z c a n  e s t a b i l i d a d ,  s e g u r i à  
y  b u e n a s  c o n d i d o n e s  s a n i t a r i a s .

' 4 . .  D i s t r i b u d ô n  i n t e r i o r  a d e c u a d a ,  a  f i n  d e  h a c e r l a  f u n d o n a l  y  c o n f o r m e  i 
u s o  p a r a  e l  c u a l  s e  d e s t i n e .  :

3 .  D i m e n s i o n e s  m i n i m a s  y  â r e a s  a d e c u a d a s  d e  c o m p a r t i m i e n t o s .
6 .  I l u m i n a d ô n  n a t u r a l  y  a r t i f i d a i  a d e c u a d a s .
7 .  V e n t i l a d ô n  n a t u r a l  o  a r t i f i c i a l  a d e c u a d a s .
S .  M e d i o s  d e  s a n e a m i e n t o  b â s i c o :

a )  A b a s t e d m i e n t o  c o n t i n u o  d e  a g u a  p o t a b l e ,  e n .  c a n t i d a d  y  p r e s i ô n  s u s  
I d e n t e s , .  a c c e s i b l e s  a  t o d o s  l o s  o c u ^ t e s ;

b ) .  S i s t e m a s  a d e c u a d o s  d e  e l i m i n a d ô n  d e  e x c r e t a s ,  d e  a g u a s  n e g r a s ,  
v i d a s  y  p l u v i a l e s  a p r o b a d o s  p o r  l a  a u t o r i d a d  d e  s a l u d .

c )  A r t e f a c t o s  s a n i t a r i o s  p r i m a r i e s  m i n i m o » .  '
A r t i c u l o  3 1 4 . — T o d a  p e r s o n a , ,  t i e n e  o b l i g a d ô n  d e  v é l a r  p o r  l a  h i g i e n e  ; 

s e g u r i d a d  d e  s u  v i v i e n d a  p e r s o n a l  o  f a m i l i a r  y  d e b e r â  r e a U z a r  l a s  p r â c t i c a s  e s p e -  
. d a l e s  d e  ü m p i e z a .  d e s i n f e c d ô n  y  d e s i n s e c t i z a d ô n  q u e  b a y a  m e n e s t e r ,  c u i d a n d o  d  
c u m p l i r  l a s  i n s t r u c d o n e s  y  ô r d e n e s  q u e  p a r a  t a i e s  e f e c t o s  i m p a r t a  l a  a u t o r i d s c

• d e  s a l u d .
P o d r â  p o r  t a n t o ,  r e c u r r i r  a  l o s  s e r v i d o s  e s p e d a l i z a d o s  d e  s a l u d  p a r a  s o l i -  

c i t a r  i n f a r m a d ô n  a c e r c a  d e  l o s  s i s t e m a s  y  m e d i o s  m â s  a p r o p i a d c s  p a r a  p r o c é d a  
e n  b u e n a  f o r m a  y  s i n  p e l i g r o  p a r a  l a s  p e r s o n a s ,  o  p e d i r ,  c u a n d o  s e a  p r u d e n t e ,  
q u e  l a  d e s i n f e c d ô n ,  d e s i n s e c t i z a d ô n  o  d e s t r u c d ô n  d e  r o e d o r e s  u  o t r o s  a n i m a l e  
d a n i n o s  s e a  p r a c t i c a d a  p o r  l o s  s e r v i d o s  a l u d i d o s .
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T o d à  p e r s o n a ,  a d e m â s  d d ) e t i  m a n t e n e r  e n  f o n n a  h i g i é n i c a  l a s  b a s u r a s  e n  
s u  c a s a  b a s t a  q u e  s e a n  e n t r e g a d a s  a  l e s  s e r v i d o s  d e  r e c o l e c d ô n  y  d e b e r â  c u i d a r  
q u e  l o s  s e r v i d o s  d e  a g u a  p o ç ^ l e  y  d i s p o s i d ô n  d e  a ç a s  n e g r a s  y  s ^ d ^  d e  
é s a ,  s e  m a n t e n g a n  e n  b u e n a s  c o n d i c t o n e s  d e  f u n d o n a m i e n t o .

A r t i c u l o  3 1 5 . ^ L o s  p r o p i e t a r i o s  y  a d m i n i s t r a d o r e s  d e  v i v i e n d a s  y  l o c a l e s  
d e  s l q u i l e r ;  . e s t â n  e n  l a  c b ü g s d ô n  d e  d c t a r  a  s u s  i n t a u e b l e s  d e  l a s  c o n d i d o n e s .

'  i n s t a l a d o n é s  y  s e r v i d o s  é x i g i d o s  p o r  l a s  n o r m a s  s a n i t a r i a s  r e g l a m e n t a r i a s  a  f i n  
d e  o Ê r e c e r  a  l o s  a r t e n d a t a r i o s  y  o c n p o n t e s ,  c o n d i d o n e s  d e  s a n i d a d  y  s e g u r i d a d  
a d e c u a d o s . . .  - >

A r t i c u l o  3 1 6 . — C u a n d o  l a  a u t o r i d a d  d e  s a l u d  l o  o r d e n e ,  l o s  p r o p i e t a r i o s .
' a d m i n i s t r a d o r e s  o  e n c a r g a d o s ,  p r o c e d e r â n  a  l a  d e s i n f e c d ô n ,  d e s i n s e t i z a d ô n ,  d e s r a -  

t i z a d ô n  o  r e p u a d ô n ,  s e g u n  p r o c é d a ,  d e  I o s ~ e d £ d o s  d e s t i n a d o s  a  v i v i e n d a  p e r -  
. m a n e n t ê  o  t r a n s i t o r i a ,  i n d u i d o s  a n e x o s  y  p a t i o s  i n t e r i o r e s ,  q u e  p o r  s u  e s t a d o  o  

c o n d i d ô n  a m e n a c e n  l a  s a l u d  o  s e g u r i d a d  d e  s u s  h a b i t a n t e s .  E l  i o n m e b l e  a f e c t a d o  
p o r  e u a l e s q u i e r a  d e  e s t »  m e d i d a s  s a n i t a r i a s  o r d e n a d a s ,  n o  p o d r â  s e r  o c u p a d o  h a s t a  
q u e  a o  s e  h a y a n  r e m é d i a d o  , s u s  d e f e c t o s  o  b a y a  d e s a p a r e d d o  e l  r i e s ÿ :  p a r a  l a  

: û l u d  y  l a  s e g u r i d a d  d e  l o s  ô c u p a n t e s  y  p o d r â  s e r  c l a u s u r a d o  p o r  l a  a u t o r i d a d '  
. d e  s a i û d  s i  e l  p d i g r o  f u e r e  i n m i n e n t e .  '

"  • . ^  .
A r t i c u l o  3 1 7 . . — -' N i n g u n a  a u t o r i d a d  p o d r â  c o n c é d e r  . p e r m i s o  o  p a t e n t e  a  

l o s  p r o p i e t a r i o s '  o  a d m i n i s t r a d o r e s  d é  c u a l q u i e r  l o c a l  o  e s o b l e d m i e n t o  d e s t i n a d o  
a  l a  v i v i e n d a  t r a n s i t o r i a  o  p e r m a n e n t e  d e  p e r s o n a s ,  t a l e s  c o m o  h o t e l e s ,  p e n s i o n e s ,  

.  b o s p e d e r i a s ,  i n t e f n a d o s  y  s i m i l a r é s  q u e  n o  r e u n a n  l o s  r e q u i s i t o s  e x i g i d o s  p o r  l a s  
n o r m a s  s a n i t a r i a s  q u e  d i c t e  e l  P o d e r  E j e c u t i v o .

L o s  a d m i n i s t r a d o r e s  o  e n c a r g a d o s  d e b e r â n  m a n t e n e r  e l  e d i f i d o  e n  b u e n a s  
c o n d i d o n e s  d e  s e g u r i d a d  y  s a n e a i m e n t o  y  t a i e s  e s t a b l e d m i e n t o s  n o  p o d r â n  f u n -  
d o n a r  s i  n o  c u m p l e n  c o n  l o s  r e q u i s i t o s . m i n i m o s  e s t a b l e d d o s  p a r a  l a  v i v i e n d a .

A r t i c u l o ^ 3 1 8 . — T o d o  a r r e n d a t a r i o  o  u s n a r i o  d e  u n  i n m u e b l e  a  c u a l q u i e r  
t i t u l o ,  r e ^ u d e r à  d e  s u  e s t a d o  d e  l i m p i e z a ,  e v i t a n d o  q u e  s e  c o n v i e r t a  e n  f u e n t e  
d e  i n f e c d ô n  o  e n  c r i a d e r o  o  a l b e r g u e  d e  n o d v a  y  e s t â  e n  l a  o b l i g a d ô n  d e  
c u i d a r  y  h a c e r  b u e n  u s o  d e  l a s  i n s t a l a d o n é s  y  s e r v i d o s  s a n i t a r i o s  d e l  i n m u e b l e  
o c u p a d o .  /

A r t i c u l o  3 1 ? % — C u a n d o  u n  i n m u e b l e  s e  c o n s t i t u y e r e ,  p o r  s u  c o n d i d ô n  o  
e s t a d o ,  e n  p e l i g r o  p a r a  l a  s a l u d  o  s e g u r i d a d  d e  l o s  ô c u p a n t e s  o  d e  l o s  v e d n o s ,  l a  
a n t o r i d a d  s a n i t a r i a  p o d r â  o r d e n a r  a l  d u e n o  q u e .  r e a l i c e  l a s  o b r a s  n e c e s a r i a s  o  
t o m e  l a s  m e d i d a s  q u e  h u b i e r e  m e n e s t e r  d e n t r o  d e l  p l a z o  p e r e n t o r i o  q u e  f i j e  y 
s i  d  r e s p o n s a b l e  n o  l o  h i d e r e ,  l a  a u t o r i d a d  s a n i t a r i a  p o d r â  e j e c u t a r  d i r e c t a m e n t e  

■ l a  a c d ô n  c o r r e c t i v a  a  c o s t a  d d  c a u s a n t e .
A r t i c u l o  3 2 0 . — S e r â n  d e c l a r a d o s  i n h a b i t a b l e s  p o r  l a  a u t o r i d a d  d e  s a l u d  

l a s  h a b i t a d o n e s  y  e d i f i d o s  q u e  p o r  s u  e s t a d o  r u i n o s o  o  q u e  p o r  e e d s t i r  e n  e l l o s  
u n a  f u e n t e  d e  i n f e c d ô n  ' p e r m a n e n t e  e o n s t i t u y a n  u n  p e l i g r o  p a r a  l a  s a l u d  y  l a  
s e g u r i d a d  d e  s u s  m o r a d o r e s  o  s u s  v e d n o s .

D e  i g u a l  m a n e r a  s e r â n  d e c l a r a d a s  i n s a l u b r e s  l a s  q u e  n o  r e u n a n  l o s  r e q u i ­
s i t o s  q u e  i n d i c a n  l o s  r e g l a m e n m s  s a n i t a r i o s  y  d e  c o n s t r u c d o n e s .

A r t i c u l o  3 2 1 .— C a l i f i c a d a  d e  i n h a b i t a b l e  o  d e  i n s a l u b r e  u n a  h a b i t a d ô n  o 
. e d i f i d o ,  s e  c o m i i n i c a r â  a l  p r o p i e t a r i o  o  e n c a r g a d o ,  f i j â n d o l e  u n  p l a z o  d e n t r o  d e l  

c u a l  d e b e  p r o c é d e r  a l  d e s a l o j a m i e n t o ,  d e m o l i d ô n  o  r e p a r a d ô n ,  s ^ û n  e l  c a s o .  S i  
n o  s e  c u m p l i e r e  l a  o r d e n  d â d a  s e  p r o c e d e r â  a  d e s a l ô j a r ,  p o r  m e d i o  d e  l a  g u a r d i a  
d v i l  s i  f u e r e  n e c e s a r i o ,  a  . l o s  m o r a d o r e s  o  a  q u i e n e s  p e r m a n e z c a n  e n  l a  c a s a ,  
e d i f i d o  0 l o c a l  y  s e  d i s p o n d r â  q u e  s e  c l a u s u r e n  é s t o s  ^ r  l a  m i s m a  g u a r d i a ,  o 
q u e  s e  p r a c t i q u e n  l a s  r e p a r a d o n e s  o  d e m o l i d ô n  p o r  e l  M i n i s t e r i o .
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. C À P i t u L O  v n  .
, Rtquisitos y restriecimes f<tra la' eonstrueeiàn y  optraeiôn 

dt otros establteimientos dt tnitris santtario
"  , . S E C C I O N  I  '

' *  A r t i c u l o  3 2 2 . — L o s  e d i f i d o s  o  i n s t a l a d o n é s ,  n o .  d e s t i n a d o s  a  l a  d r i e s  
p e r o  q u e  s e a n  o c u p a d o s , p o r  p e r s o n a s  e n  f o r m a  p e r m a n e n t e ,  c o m o  e n  e l  c a s o  
o f i d n a s  u  o t r o s  s i m i l a r é s  o  e n  f o r m a  t r a n s i t o r i a ,  c o m o  e n  d  c a s o  d e  i g l e a  

. l u g a r e s  d e  i w e a d d n ,  e s p a r d m i e n t o  o  d i v e r s i o n  y  o t r o s  s i m i l a r é s ,  d e b e r â n  d u p a  
d e  ^  c o n d i d o n e s  s a n i t a r i a s  y  d e  s e g u r i d a d  r e g l a m e n t a r i a s  q u e  g a r a n t i c e n  l a  s s l  
y  d e n e s t a r  d e  s u s  a s i s t e n t e s  u  p c n p a n t e s  y d d  v e d n d a r i o .

Articulo 323.—Toda mpresa particular o publics o persona, que de 
inidar una edificadm de. las aludidas en d  articulo anterior o que desee.dests 
p ^  los mismos'fines una ya constrUida, deberâ solidtar permiso previo al il 
nisterio. '

A l  t e r m i n â t  l a  o b r a  y  a n t e s  d e  o c u p a r l a  o  d e  e n t r â t  e n  f u n d o n e s ,  d e k  
■ a c r e d i t a r  a n t e  l a  a u t o r i d a d  d e  s a l u d  q u e  e s t a  d i s p o n e  d e  t o d o s  l o s  r e q u i s i t o s  e x i g i à  

p o r  l a s  n o r m a s  t é c n i c a s  d i c t a d a s  d  M i n i s t e r i o .
L a s  p e r s o n a s  r e s p o n s a b l e s  d e b e r â n  m a n t e n e r l a s  e n  b u e n a s  c o n d i d o n e s  t 

s e g u r i d a d  y  s a n e a m i e n t o  m i e n t r a s  e s t é  e n  f u n d o n e s .
A r t i c u l o  3 2 4 . — T o d a  p e r s o n a ,  n a t u r a l  o  j u r i d i c a ,  q u e  o p e r e  p i s d n a s ,  s n i  

d e  r e c r e a d ^  s i m i l a r é s ,  b a j o  t e c h o  o  à l  a i r e  l i b r e , . b a n o s  p u b l i o n s  o  e s t a b l e d m i e m  
c r e n o t e r â p i c o s ,  d e b e r â  r e q u é r i r  p e r m i s o  p r e v i o  d d  M i m s t e r i o  p a r a  s u  i n s t a l a d i

S i n  e s t a  a u t o r i z a d ô n  n i n g u n a  a u t o r i d a d  p o d r â  o t o r g a r  p a t e n t e  c o m e r à  
u  o t r o s  p e r m i s o s  r e q u e r i d b s  p a r a  s u  f u n d o n a m i e n t o .  N o  p o d r a  p e r m i t i r s e  t a m p o c  
s u  a p e r t u r a  a l  s e r v i d o  p ù b l i c o  s i n  l a  d e b i d a  a p r o i ô d o n  p a r a  o p e r a r ,  o t o r g ù  
p o r  e l  M i n i s t e r i o .

L à  a u t o r i z a d ô n  s e  c o n c e d e r â  p o r  d o s  a n o s  a  m e n o s  q u e  d e f e c t o s  d e  f u n à  
n a m i e n t o  o  r e p e t i d a s  i n f r a c d o n e s  q u e  b a g a n  p e l i g r a r  l a  s a l u d  d e  l o s  c o n c u r r e m  
0 q u e  l e s  c o n v i e r t a n  e n  f d c o s  d e  i n f e c d ô n ,  a m e r i t e n  s u  d a u s u r a  o  l a  s u s p e n s »  
t e m p o r a l  d e  s u s  a c t i v i d a d e s .

Q u e d a n  e x d u i d a s  d e  e s t a  o b l i g a d ô n  u n i c a m e n t e  l a s  p i s d n a s  u b i c a d a s  s  
c a s a s  p a r t i c u l a r e s  p a r a  e l  u s o  d e  l o s  m i e m b r o s  d e l  h o g a r .

A r t i c u l o  3 2 5 . — ^  t o d o  c a s o  l a  a u t o r i d a d  s a n i t a r i a  p o d r â  c l a u s u r a r  c u â  
q u i e r  e d i f i c a d ô n . o  i n s t a l a d ô n ,  d e  l a s  a l u d i d a s  e n  e l  p r é s e n t é  c a p i t u l o ,  c u a n i  
c o n s t i t u y e r e  p e l i g r o  p a r a  l a  s a l u d  p ù b l i c a  o  e l  b i e n e s t a r  d e  s u s  ô c u p a n t e s ,  v i s i t a n t e  
0 v e d n o s .  .

A r t i c u l o  3 2 6 . — S o n  r e s p o n s a b l e s  d e  l a s  i n f r a c d o n e s  s a n i t a r i a s  q u e  s e  o »  
m e t a n ,  l o s  p r o p i e t a r i o s  o  a d m i n i s t r a d o r e s  d è  t a i e s  e d i f i c a d o n e s ,  i n s t a l a d o n é s  c 
e s t a b l e d m i e n t o s ,  q u i e n e s  e s t â n  o b l i g a d o s  a  c u m p l i r  c o n  l a s  m e d i d a s  t é c n i c a s  e s p e  
d a l e s  q u e  l a  a u t o r i d a d  d e  s a l u d  l e s  s e n a l e ,  a  f i n  d e  i m p e d i r  q u e  e s a s  e d i f i c a d o n e s  
i n s t a l a d o n é s  o  e s t a b l e d m i e n t o s  s e  c o n v i e r t a n  e n  f u e n t e  d e  i n f e c d ô n  o  d e  i n s a l c -  
b r i d a d  a m b i e n t a l  o  d e  p e l i g r o  p a r a  l a  s a l u d  d e  l o s  q u e  c o n c u r r e n  a  t r a b a j a r  a 
e l l o s .

S E C C I O N  n
De los cementerios, inhumaeiones y exhumseiones de eadâoerts

A r t i c u l o  3 2 7 . — L o s  p r o p i e t a r i o s  y  a d m i n i s t r a d o r e s  d e  c e m e n t e r i o s ,  q u e d a n  
o b l i g a d o s  a  m a n t e n e r l o s  e n  c o n d i d o n e s  d e  h i g i e n e  y  s a l u b r i d a d  y  a  c u m p l i r  c o n  
l a s  d i s p o s i d o n e s  r e g l a m e n t a r i a s  p e r t i n e n t e s .
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-  ' A r t i c u l o ' 3 2 8 . — L a s  p e r s o o a s ,  n a t u r a l e s  y  j u r i d i c a s ,  q u e  o p e r e n  f u n e r a r i a s  
d e B e r â s  s o l i d t a r  p e r m i s o  a  l a  a u t o r i d a d  d e  s a l u d  p a r a  l o s  e f e c t o s  d e  s u .  i n s t a l a d ô n  
y  o p e r a d ô n .  . -  „  :  ... . . .

A r t i c u l o  3 2 9 . — L à  i n h n m a d o n  y  c r e m a d ô n  d e  c a d à v e r e s  j  d e  r e s t e s  h u -  
m a n o s r s o l o  p o d r â  e f e c t u a r s e  e n  c e m e n t e r i o s  y  c r e m a t o r i o s ,  r e s p e c t i v a m e n t e ,  a u t o ­
r i z a d o s  p o r  l a  a d m i n i s t r a d ô n  d e  s a l u d  y  p r e v i o  c u m p l i m i e n t o  d e  t o d a s  l a s  e x i -  

■ g e n d a s  r e g l a m e n t a r i M .  ' -
L a s  g c h u m a d o n e s  d e  c a d â v ê r e s ,  d e b e r â n  a s i m i s m o ,  s e r  a u t o r i z a d a s  p o r  l a '  

a u t o r i d a d  d e  s a l o d  c o m p é t e n t e ,  s a l v o  c u a n d o  s e  d e b e -  p r o c é d e r  p o r  o r d e n  j u d i d a L
' A r t i c u l o  3 3 0 . — N i n g u n  , c a d a v e r  p o d r â  p e n n a n e c e r  i n s e p u f t o  p o r  m â s  d e  

t r e i n t a  y  s e i s  h o t a s  c o n t a d a s  a  p a r t i r  d e l  d e c e s o  a  m e n o s  q u e  l a  a u t o r i d a d  d e  s a l u d  l o  
a u t o r i c e  u  o r d e n e ,  o  q u e  b a y a  n e c e s t d a d .  d e  r e a l i z a r  a l g u n a  d i l i g e n d a  j û d i d a l ,  o  
q u e  s e  e n c u e n t r e  e n  i n s t a l a d o n é s  d e b i d a m e n t e  a c q n d i d o n a d a s  p a r a  s u  c o t s s e r v a d o n .  
. . .  L a  a u t o r i d a d .  d e  s a l u d  p o d r â  o r d e n a r  l a  i n h u m a d ô n  d e n t r o  d e  u n  p l a z o  

' m e n o r  c u a n d o  l a s  d r c u n s t a n d a s  y  l a  c a u s a  d e  m u e r t e  l o  h a g a  p r o c é d a n t e .
' . . \ CAPmjLO'Vin

, - De loŝ  dtbtrts'dt las ptrsotuu rtlaiivos at control dt la jauna 
' •  • , nociva para tl hombrs

. A r t i c u l o  3 3 1 . — T o d a  p e t w n a ,  q u e d a  o b l i g a d a  a  e v i t a r  o  e l i m i n a r  l a s  c o n -  
d i c i o n e s  f a v o r a b l e s  p a r a  l a  p e r s i s t e n d a  o  r e p r o d u c d ô n  d e  l a s  e s p e d e s  d e  l a  f ÿ u n a  
n o d v a  p a r a  e l  h o m b r e  e n  l o s  b i e n e s  d e  s u  p r o p i e d a d  o  a  s u  c u i d a d o .

D e b e r â  a s i m i s m o  p r o c é d e r  a l  e x t e r m i n i o  de esos a n i m a l e s  d n é n d o s e  a  l a s  
n o r m a s  q u e e l  M i n i s t e r i o  o r d e n e  y  u t ü i z a n d o  l o s  p r o d u c t o s  a p r o b a d o s  o  l o s  s e r v i d o s  
d e  p e r s o n a s  a u f b r i z a d a s  p o r  l a  a u t o r i d a d  d e  s a l u d  p a r a  t a i e s  e f e c t o s .

A r t i c u b  3 3 2 . — S d l o  l a s  p e r s o n a s ,  f i s i c a s  o  j u r i d i c a s ,  d e b i d a m e n t e  a u t o r i ­
z a d a s  p o r  l a  a u t o r i d a d  d e  s a l u d  p o d r â n  d e d i c a r s e  a l  e x t e r m i n i o  c o m e r d a l  d e  l a  
b u n a  n o d v a  a l  h o m b r e  y  p a r a  o b t e n e r  t a l  a u t o r i z a d ô n  d e b e r â n  a c r e d i t a r  q u e  
d i s p o n e n  d e l  p e r s o n a l  a d i e s t r a d o ,  d e  b s  e q u i p o s  a d e c u a d o s  y  q u e  b s  p r o d u c t o s  
6 m e z c l a s  d e  p r o d u c t o s  y  b s  m é t o d o s  q u e  u t i l i c e n  s e a n  b s .  a p r o b a d o s  p o r  e l  
M i n i s t e r i o ,  a s e g u r a n d o  l a  p r o t e c d ô n  d e  s u  p e r s o n a l .

A r t i c u b  3 3 3 . — L a  a u t o r i z a d ô n  q u e  e l  M i n i s t â S o  c o n c é d a  d u r a r â  u n  a n o  
a l  c a b o  d e l  a m i  b s  m t e r e s a d o s  p o d r â n  r e n o v a r l a ,  s a l v o  ( p e  l a s  i n f r a c d o n e s  q u e  
h a y a n  c o m e t i d o  o  a c d d e n t e s  r e p e t i d o s  a m e r i t e n  l a  c a n c d a d ô n  d e  e s t a  e n  c u a l q u i e r  
t i e m p o . ,

A r t i c u b  3 3 4 . — T o d a  p e r s o n a ,  q u e d a  o b l i g a d a  a  p e r m i t i r  b  e n t r a d a  d e  b s  
f u n d o n a r i o s  d e  s a l u d  d e b i d ^ e n t e  i d e n t i f i c a d o s  a  s u  d o m i d l i o  o  e d i f i d o  d e  s u  
p r o p i e d a d ’ o  c u i d a d o ,  p a r a  v e r i f i c a r  s i  b a y  a n i m a l e s  n o d v o s ,  o  c o n d i d o n e s  p a r a  
s u  r e p r o d u c d ô n  y  p e r s i s t e n d a ,  o  p a r a  p r o c é d e r  a  s u  e x t e r m i n i o  s i  l o s  h u b i e r e .

Q u e d a  a s i m i s m o  o b l i g a d a ,  à l ' c u m p l i m i e n t o  d e  l a s  p r â c t i c a s  o  a  l a  e j e c u d o n  
d e  l a s  o b r a s  q u e  e l  M i n i s t e r i o  o r d e n e  p a r a  e v i t a r  l a  p r e s e n d a  y  p e r s i s t e n d a  d e  
e s p e d m e n e s  n o d v o s .

A r t i c u l o  3 3 5 . — T o d o  p r o p i e t a r i o  o  a d m i n i s t r a d o r  d e  S n c a s  a g r o p e c u a r i a s  
e n  z o n a s  r u r a l e s  d e b e r â  d i s p o n e r  d e  s u e r o  a n t i o f i d i c o  e n  l a  f o r m a  y  c o n d i d o n e s  
q u e  d e t e r m m e  e l  M i n i s t e r b .

A r t i c u l o  3 3 6 . — T o d a  p e r s o n a  q u e d a  o b l i g a d a  a  o b t e r r e r  e l  c o r r e s p o n d i e n t e  
p e r r n i *  d e l  M i n i s t e r i o  p a r a  m a n t e n e r  v i v e r o s  o  c r i a d e r o s  d e  a n i m a l e s  c o n  S u e s  
e x p é r i m e n t a l e s  o  d e n t i f i c o s  o  p a r a  c u a l q u i e r  o t r o  p r o p ô s i t o  p a r a  l o  c u a l  d e b e r â  
a c r e d i t a r  q u e  e l  l o c a l  d i s p o n e  d e  c o n d i d o n e s  s a n i t a n a s  y  d e  s e g u r i d a d  a d e c u a d a s .
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MINISTERIO DE SALUD
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Table A.8: Health Ministry Industrial Pollution Format

Source: Ministerio de Salud, Formatos de Contaminacion
Ambiental Industrial, San José, Costa Rica, 1980
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M I N I S T E R I O  0 6  S A t U O  
DIVISION OE SANEAMIENTO AMBIENTAL 

DEPARTAMENTO DE CONTAMINACION INDUSTRIAL 
REGISTRO DE FUENTES DE CONTAMINACION ATMOSFERICA FoiMomm» asa eiHA70M JOCIAU K  L» INAUSTRI» 0 ESTABLtClMlEMTK)_ _ _
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Table A.9: HEALTH MINISTRY AIR POLLUTION SOURCE RECORD'S FORMAT

Source: Ministerio de Salud, Record de Fuentes de Contaminacion de Aire, San José,
Costa Rica, 1980
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R E G L A M E N T O
S O B R E

H I G I E N E  I N D U S T R I A L

Decreto N03 del Poder Ejecutivo 
del 11 de Julio de 1945

(Actualizado a Octubre de 1979) 
OSA

Table A.10; Hygiene and Safety General Regulations 
of Costa Rica

Source: Ministerio de Salud, Hygiene and Safety
General Regulations of Costa Rica, San 
José, Costa Rica, 1979
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ttcumino soBM Hicintt utodstrial

Articulo 1* - S« coiuidn* bmjo la dcnomlnaclda da aicablaelalentoa Indtu 
trial##, lot loealcf daatlnadoa a cubltrco o a daacublerto, a la oanlpulactdn, 
tranafomacldn o otllUacldn da productoa naturalaa o artliielalaa, nadlants txa 
tamiamto adaeuado flalco, qulaieo, bloldglco, ya tea por madio da apllcactdn da 
■aquloarla, laatruBastot, o tin allot.

Ceapraoda tasftlio lot altloa daatlnadoa a raciblr o almaeaoar lot utenal* 
lioa da labor, lot wtarlalaa qua aardn tratadoa o aatdn an laboracldn o cut pro 
ductot; y todoa lot anaroa da laa fdbrlcaa o tallarea qua pongan o puedan poner 
an pallgro la aalud da lot trabajaderaa y da lot vacinoa.

Articulo 2* - Lot aatablaelalantoi induetrialaa aa claalfican an :

a) Inofanaivoa; b) Incdaodoa; c) Inaalubraa; y d) Feligroaoi.

Articulo 3*> Sa conaldaran como inofanaivoa lot aatablaclalentoa induetria 
laa qua no eauaan ni puadan cauaar, dafloa e oolaatiaa al veeindarlo, o a laa par 
ronaa qua an alloa trabejan.

latoa aatablaeimiantoa puadan inacalarae an aicloa pobladoa

Articulo A*- Se danominan incdmodoa lot aatablaeimiantoa induetrialaa qua 
tin aar inaalubraa ni peligroaoa por al miaooa, cauaen <wrnmnH4Hiiri irymiflentij al 
vacindario, o a laa peraonaa qua an alloa trabajan, por ruidoa, Itrapidacidn) hu- 
■08 arrojadoa por laa cblmanaaa o meloa olorea.

lata claaa da aa tablacimiantoa podrân ubicaraa an lugaraa pobladoa aiempre 
qua, tin datriaento da laa condieionea higifinicat da lot locales da trabajo, ae 
aupriaan aatoa inconvaniantaa. Da no aar aal, adlo podrân aatablacarse an las ig 
naa qua indique el Dapartamanto da Inganieria Sanitaria.

Articulo 5* - Lot aatablaeimiantoa induatrialaa y aua dapandenciaa, puedan 
aar incdmodoa por la produeeidn dal aooidA. \tropidacione4, canbioa aanaiblea da 
taoparatura, lucea, polvo, chiapaa, huso, vaporas.

Articulo 6* - Son incdmodoa por aonidoa, cuando aa pareiban aqualloa an las 
habitaeionaa vacinaa con una intanaidad mayor da aaaanta y cinco decibeles de laa 
oeho a laa diacioeho boraa, y M y o r  da trainta daeibaiaa an ai reato oai jla.
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Articule 7*> Son Incdeodoe por crcpldactppAi. cuuSo Sitao ## crinltcn a 
la# babltacionoc Toctnac.

Articulo 8*' Son inctoodet por caabioc tcnclbltc do tcaptratura, cuando se 
d if lean la da laa habitaeionaa vacinaa. "*

Articule 9*> Son incdwdoc par luoaa, cuando aiasdo lataa conatantaa o intar 
mitantaa, ilwinaa al intarior da laa habitaeionaa vacinaa. ~

Articulo 10*«Son ineâaedoa por polvo, cbipaa, huse o vaporaa, cuando Aatoa 
panatran an laa habitaeionaa vacinaa o anaueian aua oairoa o tachoa.

Articulo 11** Son incdcedoa por maloa oloroa, cuando Aatoa invadon laa ha- 
bitacionaa vacinaa.

Articulo 12*> Laa autoridades ancargadaa da valar por al erdan pCblico no 
permitirAn qua aa cauaan a loa vacinaa laa incoaedidadaa a qua aludsn loa ar> 
tlculoa antarioraa, y cuando oeurra eualquisra da oaaa oolaatiaa la harAn caaar 
inaediatamanta,por propia autoridad, ain parjuieio de rcportarla al Dapartaman­
to de Inqaniorla Sanitaria y a la Agoncia Principal de Poliela Sanitaria raspae 
tiva, a afacto de qua aa dicton laa madidaa partinontaa y aa procéda al raapec~ 
tivo juagamianto, ai fuara tl cato.

Articulo 13*- Para evitar laa oolaatiaa pot ï Dapartamanto de lo
ganiarla Sanitaria ordonarA qua te adopttn alguna# de laa siguiantea madidaa, en 
al aatabléeImiaoto de que aa trate:

a) Saparar el aatablacimianto da laa habitaeionaa vacinaa por doblat muroa, 
diatantaa entra al diaa centimetrot cuando aanoa, para que madia ancra 
anboa una cAaiara da aire. En catoa aapacialaa, cuando no pueda mediar 
aura de aire, al Dapartaawnto da Ingeniarla Sanitaria acaptarA que aa re 
viata la auparficia interior dal muro dal adificio, con matarial aialan- 
ta y abaorbanta;

b) Conatruir loa tachoa de material aialanta o abaorbanta, ain dajar entra 
alloa y loa sturoa aapacioa libres;

c) Inatalar laa oAquinaa bien clatntadaa, nivaladaa, ajuatadaa y lubrlcadas;

d) Suatituix laa grapaa de laa bandas, por corrtas o par cualquier otro dl^ 
positive que lapida el ^roducido por aquAllas;

a) Proveer de llantaa de huit a loa véhiculés uaadoa dentro da los astable 
clmientos; y

1) Disponer que las traamisiones no se.aooyep en las parades colindantes, 
ni en otraa que puadan traamitir el a laa habitaeionaa vacinaa.
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Articulo 14 « A fia do éviter lea molwtia# peri trcpldeelenecj #1 Dcperu 
■nt o  de Xnseaiarla faaiterie ordenerl que ee edoptea'elguaee o todM lee medi- 
dee algulentee:

e) Que le cteenterlân de les alqulaee ao eecA llgede » le cüeeatecldn ge 
uerel de le conecruccida. En ceaoe neceeerloe, ee esigiré claeataclo* 
oee eepeclelee eobre aeecrlel eleleate;

b) Que ee esceven cepee de veinte centimetroe corne nlaiae, bejo el nlvel 
de le llnee de claeatecldn de lee mâqutoee 7 ee llcaea equAllee con - 
neterlel eleleate de *, 7

c) Que lee fleehee no ee epopeu en loe nuroe coliadeatee ni en otroe que 
puedea treemltir le trepi^cidn e lee heblteetonee veclaea.

Articulo 13** En loe eatebleclalentoe laedmodoe por eembioe aenelblee de 
teefereture, loe eperetoe celorlficoe 0 (rigorlfleoe aeteria eeperedoe de loa 
mnroe eolin^tee por le dieteacle que fije en cede ceeo el Depertemento de Za 
genierle Seniterie, 7 de no ter eufleiente eete elejemiento, ee reveetirl el 
eeiro coliadeatee o el epereto, con materiel eleleate del celor. .

Articulo 16** Etre la conetruceidn de un homo, homillo 0 fcegue, en un
edificlo, eerâ ladiepeneeble el eetabléeimiento de un centramuro, con etpecio vu
cio iatermedio entraiequAl 7 el muro de eeperaclda en ocre propiedad. El eapeeor
del contremuro no eerfl menor de eetotee eentlmetroe. El eepeclo vaclo debert e*
condlcloneree de modo que circule por 61 llbremeate el aire, 7 tendrl eeeente * 
eentlmetroe de eacbo como nlniao.

Articulo 17** En loe eetabléeimientoe laedmodoe por lucee, el trabajo de 
berâ efeetuerae en loe loeake eerredoe, CU70C cleroe de llumlnecldn eetân pro* 
vietoe de vidrioa detpulldoe.

Sa loa trebejoa efectuadoa en le vie pdblice con el ereo volteico pare 
eoldednre elâctrics o ton copiâtes, deberân adopteree lee preceuclonee aeeeaa 
riee pare éviter loe deeluebreaieatoe.

Articulo 18** El aire espulsedo de eetabléeimientoe ladustrlelee que pro 
dueeea polvo deberâ:

) fo eonteaer mâs de treeclentoe millonee de pertlculee por métro cdbico, 
eieepre que âetei no eontengea mâe de cuereate por eleato de ellice; 7

) En ceaoe eepeclelee eerâ eometido e loe tretesüMtoe eealeerloe que de 
termine el Depertemento de Ingénierie Sealterie.
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irtleulo 19'- Los Mtablaclaltntoa incOmodo# por boaoi o ehlapai •• aujota 
rfta • la# ■Igultnta# dtipoileien##: ~

Lo# aparato# d# eoabuatlda aatatâs proviaeo# d# iaplamaato# y aec##erlo# 
auflciaae## para qua la eoabuatlda aa# ceaplata. ddaada, taadrda chlaaaaai coaa- 
truldaa baata una altura da ciaco macro#, cuaado aaoea, auparlor a la dal adifi­
cio vaelae ml# alto, aa un radio da diaa aatroa come alatae, 7 taadrda aa au as- 
traaidad auparlor rajillaa da alaabra 0 cadato, coo al fin da avitar la aalida da 
loa cuarpoa aa ipaieida. Taadrda icualaeata ta diapoaitivo para qua laa partleu- 
laa dataaidaa bajoa por eoaductoa carradoa a cajaa colactoraa. Cuaado aa coaatiu 
7#a adificioa ada alto# con poatariaridad, aa lavaatarda proporcioaalaaata la al 
tura da la cblaaaaa. ~

Articulo 20*- Loa aatablaeimiantoa iaedmodoa por vaporaa uaarda da proeadi 
aiaatoa adaeuado# para condaaaarloa o avltarloa. ~

Articulo 21*- Para avitar maloa oloraa, aa maataadrd aacrupuloaa llapiaxa 
an lea aatablacimlaatoa; aa uaarda precadiaiaatoa qua avitaa laa farmaataclonaa 
pdtraaa 7 an caaoa aaeaaarioa, aa tuarda daodoriaaataa, caapanaa 7 cblmanaaa.

Loa matarlalaa mal oliaataa, aarda almacaiudoa an raclatea haradclcaaanta 
carradoa.

Articulo 22*- El Dapartamanto da Incaalarla Sanitaria valard por qua aa to 
mao laa madidaa aapacificadaa, para avitar oolaatiaa a loa vacinoa o al pdblieo. 
Cuaado al propietario rabuaa poaarlaa an prdctica 0 cuaado a paaar da au aaplao 
00 daaaparaaca la anlaatia, al Dapartamanto da Inganiarla Sanitaria racomandard 
a la autoridad cempatanta la clausura dal aatablaciaicato qua la produxca.

Articulo 23*- Sa aatiandan por inaalubraa loa aatablaeimiantoa induxtrla- 
laa qua puadan originar, por la naturalaxa da loa trabajoa qua alll aa daaarro- 
llao, coodicionaa capaeaa da amaaaxar 0 danar la aalud da loa trabajaderaa 0 dal 
vacindario, dabido a loa aatarialaa aaplaadoa, alaboradea, daapraadidoa 0 da da- 
aactao, Eatoa aatablaeimiantoa aa aituarda fuara da loa lugaraa pobladoa 7 an loa 
aitioa que dataraina al Dapartamanto da Ingeniarla Sanitaria.

Articule 24*- Cuaado laa auacaneiaa daaprandidaa an forxm da polvo o gaaaa 
puedan dafiar la aalud da loa trabajaderaa 0 da loa vacinoa, aard raquiaito India 
panaabla tratar an forma adacuada dichaa auatanciaa, antaa daiaoa#:laa al axta- 
rior.

Articule 23*- Sa probiba dar curao libra a laa aguaa raaidualaa da daaacbo 
induatrial cuando aaan parjudicialaa a la aalud dal bombra o da loa animalaa, 0 
cuando, por au compoaieidn qulmita 0 per au tamperatura, ataquan al aiatama da 
atarjaaa aatablacido o cuando parjudiquan laa tiarraa daatinadaa a la agricultu 
ra o la ganadarla.

Loa damda daaacboa induatrialaa dabardn aar alajadoa da tal manara qua no 
parjudiquan la aalud e loa tataraaaa da tarcaraa peraonaa.

Articulo 26*- En laa xonaa aaSaladaa para induatriaa inaalubraa, no aa par 
mltirdn babitaeionaa veeinaa an un radio da doaciantoa macro#.
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\ M k M i u w  - 3« canarta c o m  paligroao# loa aatablaeimiantoa Induatri^ 
jlaa qua daOan o puadan daflar da modo lamadiato j grava la vida da loa trabaja 
ioraa, qua an alloa laboran, o dal vacindario, ye aaa por la naturalata da lo 
crabajoa alll daaarrolladoa, o da loa aatarialaa aaplaadoa, alaboradoa, daapr 
Sidoa 0 da daaacbo, o da cualquiar otra naturalaaa; o por al aloacanamianto d 
auatanciaa tdzicaa, corroaivaa, inflaaantaa o asploaivaa.

Eatoa aatablaeimiantoa, cuaado conatituyan un pallgro para al vacindari 
aa aituarln por lo manoa a un kildmatro da loa aitioa pobladoa o a la diatanc: 
qua aaflala al OapartasMnco da Inganiarla Sanitaria, da acuardo con la oagnitud 
dal paligro qua conaidara axiatanta.

Articulo 28'- El Dapartamanto da Inganiarla Sanitaria hard, da acuardo eo\ 
loa artlculoa antarioraa, la claaificacldn da todoa loa aatablaeimiantoa induat: 
laa.

Articulo 29*- Da acuardo eon lo diapuaato an el articulo 296 dal Cddigo Sa 
nitario, an lo aucaaivo no aa concadari parmiao para inatalar ni traaladar- an 
loa lugaraa pobladoa-aaarradarea; carrocarlaa, harrarlaa, tallaraa da macdnica, 
da fundicldn, da vulcanixacidn u otroa alailaraa; ni laa damda induatriaa qua pu< 
dan aatlmaraa comprandidaa an dicho eazto, a manoa qua auprlman loa inconvanien- 
taa o aolaatiaa qua orlginan.

Articulo 30*- Sin parjuicio da loa pracaptuado an el articulo anterior, pa 
ra inatalar aatablaeimiantoa induotrialaa o traaladar loa exiatantaa, debard pr^ 

. aantaraa la aolicitud raapactiva anta al j)anartamanto da Ingeniarla
A la aolicituo oaoara acompaflaraa;

a) Cartificacidn da la autoridad aanitaria corraapondienta, de qua an el lu 
gar aabalado para la inatalaciSn, exiatan servicioa da agua potable; y ~

b) Doe ajamplarca dal piano dal aatablacimianto, loa cualaa dabardn conte- 
nar:

1- La planta da loa diatintoa piaoa dal edificlo con aapacificacidn clara 
dal daatlno da cada piaaa, aaflalando loa aapacioa daacublertoa, aal co 
DO laa inatalaeionaa canitariaa, tubarlaa da agua potable, llavaa da ~ 
aarvicio, cajaa da raglatro, tanquaa lavadoraa, axcuaadoa, mingitorioa, 
bafloa, lavaboa, y an ganaral todoa aqualloa daeallca qua puadan contri- 
buir a la major apreciacidn de laa condieionea aanitariaa y da trabajo 
dal aatablacimianto.

2- If a lindaroa del predio, con indicacidn de loa nosfaraa da loa proplata 
rioa da laa flncaa vacinaa y loa d*mi$ datoa quo parmitan preclaar la" 
aituaeiSn dal luger alagido.

3- Claaa da induatria qua aa va a aatablacar.
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4" OtparUMnto* qua va a eaataaar at adlilclo, eon aua Jaiwlnaclonaa

S* Cuaado aaa nacaaarlo la lliBlnaclSa artificial, le Indlcarf la natu 
ralaaa, altuaeldn a Istanaldad da los focoa limlnotoa.

6* Sleloi qua ocuparin laa ofqulnaa, motora#, ganaradora# y caldaraa, a# 
paclflendo datalladaaanta la eantldad a ndaaro da alia# y la# earacte 
rlatiea# da trabajo da cada uaa.

Artlculo 31* - Todo aacablaclmlanto Induatrial daba llanar loa algulantas 
raqulaltoa;

a) Log plao# da la# #ala# da trabajo y da lo# patio#, daban #ar an ganaral 
da natarlal Isparaaabla, con la Incllnacldn y canallxacldn auflclanta# 
para facllltar al aacurrlalanto da lo# llquldo#. Cuando por, la aatan- 
aldn da loa patloa no aaa poalbla #u lapamaabllldad total, #a cubrlrfn 
parclalmanta con cdapad u ocro madlo hlgldnleo a Julelo dal Departamaoto 
da Isganlarla Sanitaria^

b) La auparflcla dal plio da la# #ala# da trabajo, nunca aarf Infarlor a do# 
matro# cuadrado# libre# para cada trabajador;

c) la altura dal local qua ocupan lo# trabajadora#, no aarâ Infarlor a do# 
matro# clncuanta cantlaatros pudlendo, an eaao# aipaetala# admltlrae una 
altura da do# matro# como mlnlmo, #lempra qua a julelo del Dapartamento 
da Inganlarla Sanitaria, quada companaada la falta da altura por medloa 
artlflclalaa da vantllacldn a llvalnacldn.

d) Loa muro# dabarin tanex auparflcla Ilia a Impensaable baata una altura 
da doa matroa, an loa locala# da loa aatablaclmlanto# induatrlalaa qua 
haya humadad, y an loa qua, a julelo dal Dapartamanto da Inganlarla Sa 
nltarla daban lapatsaablllxaraa}

a) lag taebo# aerln Impamaabla# y maloa conductor*# del calor cuando no 
llanan aata raqulalto, quada a julelo dal Dapartamanto da Inganlarla Sa 
nltarla, aslglr algûn madlo qua avlta loa cambloa bruacoa da tamparatu 
ra dal aoblanta dal aatablaeladanto; y

f) Loa muroa, parada# y taebo# d# #ala# da trabajo dabarln aar pintado# re 
gularmanta an tonoa elaro# y mataa.

Artlculo 32 *• Cualqular eamblo poatarlor a laa condlclonaa da trabajo o da 
aanldad dal aatablaclmlanto, o an la In# talacldn o natural#:# dal trabajo da la# ml 
qulnia, o dal nOmaro da unldadaa, dabard hacaraa pravla autorlxaeldn dal Ocpartsmen 
to da Inganlarla Sanitaria. La Infraccldn da aata dlapoalcldn #arl aanclonada con
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la elauaura inmadiata dal aatablaeimiaato an rafaraaeia, praria informâtidn a u u  
rla qua lavantarâ la autoridad eoapacanta. No aa podrdn inatalar o acondieionar 
aatablaciaiantot Induatrialat an loa cualaa no ta hayan adoptado laa nadidai aa« 
nitartaa partlnantat para pravanir e atanoar lot iaconvanlantaa o lot paligrot qua 
iatot puadan oeaaionar a loa trabajadoraa o a loa vaeinot.

Artlculo 33 * • Una vai aprobadoa lot planoa y hatha la clatificacidn por 
al Dapartamanto da Inganlarla Sabitaria, al Intaraaado rtcibirl uaa autorlxaeldn 
para inttalar tu aatablaclmlanto induatrial, la cual dabari prttantar a la Hunicl 
palidad dal cantdn corraapondianta a afacto da obtanar la patanta ratpactiva. **

Artlculo 34** La elaaificaeidn y clreuaatanclaa raCarldat tarin villdaa por 
urn afio. Anualmtnta, cada duaflo o adminlttrador dal aatablaeiolantc induatrial daba 
haear una telieltud da rtviaidn al Dapartamanto da Inganlarla Sanitaria, eon al obja 
to da obtanar al vitto buaao corraapondianta.

Artlculo 35* loa tarvieiot da agua da todo attablaclmianto induatrial daba 
rin tar parmanantaa, da modo qua an cualqular nomanto aa obtcnga la eantldad tufi- 
clanta da agua a pratldn da todaa laa llavat para laa atcaaidadea da tu partonal.

Artlculo 36 *• La prevltldn da agua para uto induatrial daba tar potabla, 
cuando la natnralaxa da la induatria aal lo raqulara. Cuando al*ua para al uto in 
duatrial no aaa potable, dabari dlttrlbuiraa por un tittama da tubarlat totalmente 
iadapandianta da la caflarla potabla, marcado con colorât distintoa cada tittama da 
diatribucidn.

Artlculo 37 '• Loa localat daatlnadot a axeutadoa, ningitorioa o ballot, da 
ban tanar pito da moaaico o da cualqular otto natarlal Imparmaabla. Lot muroa o ta 
biquaa tarin tambila d« ravaatiaitnto Impcrsaabla, hatto uaa altura da dot matrot; 
y tu altura total minima libra, tarl da dot matroa clncuanta cantlmatroa.

Artlculo 38 « En aquallaa localldadaa donda aatl latalade al tarviclo da 
eloaeat, todot lot attablacimiantoa induatrialat dabarln toner aua tarricioa tani 
tarioa conactadot al ramal ganaral da cloaeaa y provittoa da auflclanta papal hi* 
glinico para al tarviclo.

Artlculo 39'* Lot localat donda quadan inataladot lot tarvieiot tanitarloa, 
tandrln vantanaa a la calla o a loa patloa da lot adlfieioa; o attarin provittoa 
da un tiaeama artificial da vantilacidn qua ranuave al aire tuficianttmanta. Etta 
cantllacidn tarl indapandIanta da loa aiatamaa qua sirvan para al ratto dal aata* 
blacifflianto.

Artlculo 40 '* Lot tmcuaadot dabarln aatar an proporcidn da uno par cada 
vaittta trabajadoraa an tumo o fraccidn, y ningitorioa an la proporcidn da uno por
cada ©inte trobsjgdorfa ea ««mo o fraseiSn-
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Artlculo 41*- Cuando an un aacablaclmlanto induatrial trabajan alaailtd- 
naamanta honbraa y mujaraa, habri aarvlcioa aanltarloa aaparadoa para cada aa 
so, atampra qua al paraenal ascala da dlas Indlviduoa. ~

Artlculo 42*- Todo aatablaclmlanto Industrial dabari tanar lavabos con 
aarvlclo da aqua corrlanta, a ratdn da uno por cada vclntlelnco trabajadoraa 
an turno; jabdn auflclanta y toallaa da papal o aacadorea da alra eallante.

Artlculo 43*- El Dapartamanto da Inganlarla Sanitaria Indlcari lot ca- 
aoa an qua daban Inatalaraa bafloa da ragadara, an ndmaro auflclanta para al 
aarvlclo da loa trabajadoraa.

Artlculo 44 *1 Toda aala da trabajo dabari tanar una cublcaclSn minima 
Intarlor da aala matroa cdbleoa llbraa, para cada trabajador.

Cuando aati previata da vantilacidn macinlea activa, dlcba cublcacldn 
podri reduelraa a julelo dal Dapartamanto da Inganlarla Sanitaria, paro no 
podri tar manor da cuetro macros efiblcoa por parsona.

Artlculo 45*- Loa localat da trabajo daban raunlr laa condlclonaa naca 
aarlaa para mantaner an al Intarlor, duranta laa horaa da labor, por madlo da 
aiatamaa adacuadoa, una tamparatura qua no aaa parjuclclal para lo aalud da 
loa trabajadoraa.

Artlculo 45*- En lot localat an qua, par ratones da la produccldn y la 
tienlca amplaada, fuara nacaaarlo mantanar carradea laa puertaa y vantanaa - 
duranta cl trabajo, aa Instalari un slatema da vantilacidn artificial qua a- 
aagura la ranovaclSn dal alra.

Artlculo 47 * Cuando aa amplaa ehlawnaa an loa dlapoaltivoa para lograr 
la ranovaeldn dal alra, la axtramldad superior dabari alcanzar una altura au­
flclanta para aaagurar au tiro; no podri aar manor da traa matroa an un radio 
da dies, aobra laa aaotaaa o tachoa vaclnoa.

Artlculo 48*- Para la llumlnacldn dlurna da loa talleraa y aalaa da tra 
bajo, aa dari prafarancla a la lus dIfuaa, la qua panatrari per tragalueaa a 
vantanaa, enya auparflcla total aari lo auflclanta para obtanar la llumlnacldn 
nacaaarlo.

Articula 49*- Cuando no aaa poalbla llumlnar total y aufIciantamanta las 
aalaa con lus natural, aa tmplaari la artificial alfictrica, baata obtanar la 
intanaldad indlapanaabla para al trabajo qua aa ajacuta; sa azlgiri la autorl 
aacldn dal Dapartamanto do Tnganiarla Sanitaria, para uaar otro procadlmlantc 
da llumlnacldn.
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Arelculo SO*- La llnpicsa da los locale: da ccabejo debt hccerse dlarla 
■aata, da prefer are ia fucza de lea hone de Irbcr. Cuendo no cslacsn partodoa 
da deaeaaeo per eucoslfin Inaadlota da turnoa, le pcraitlrl cl aaao da los ta 
lieras an horns dc trcbaje, elcnpre quo pare hacerlo :e ezplecn cqulpoa qua no 
parmltan al lavoatasilcnto da pain bee in le atndefara re:plrcbla.

Artlculo 51 •- Las baeurar y dîrpsrdictOE da los ast*Alaaialantoa Indus 
trlalas sarèa tnelnandos e evaeuslss dlerieasate, y clentrea tan to, sdlo podrin 
parsanecar an rcelpiante: -atdlicoa do ciorra Ucreittco. Cuando eaan aprovacha- 
blas para use: Industriales, podrdn pamsracar cSs ticsps an al estoblaclaianto, 
an loa rcalplcntoa rcfcrldos c cn aposantoa qua clerran haneltlcamanta.

Artlculo 52 *- l«s locales dsnde :c crabcjc a r tomparcturas, astin 
provletes da ststssas adacusdos dc vc.itlleclOn, c fin da renouer suflclentemen 
te al alra p e n  bajar le tcnpcvctura haste un 1 laite qua no parjudlqua la sa 
lud da los trebajadsras.

Articule 53 *- Les loceloa da trabajo qua tengan pisos frlos o hfiaados, 
debar An ierar rejlllr.s da nedarc flcllccnta covlliseblss, o cualqular otto me 
dio adceuedo para la ~'otceclce i\s les trabc.ladcrss.

Artlculo 54 • 2r. las Indus trios en qua, por la llumlnacldn muy Intenta
o qua por cualqular otro n hr.ya r.trr.L-n da deEo para la vista da los tra- 
bojedorcs, so provcerl • ■'•stss da srdlos adacuedos para evitarlo.

Artlculo 55 ■'-. En les ind*v:tria: qua cs produscen ruidos cuy Intensos, 
sa tomardn las madldes qua el P:p-.Ttaaor.to da Inganlarla Sanitaria determine 
para la protectldn dc los tfLsojrdcres.

Artlculo 56*- Sn las industries en qua ea rsnejan tustcaclas cAustlcas, 
tdxlcaa. Irritantes e Iniacttntoc, sa cemarlù la,i madldas que al Dapartamento 
de Ingénierie Craltarie jiaquo nctesarlo para éviter loo parjuclos qua puedan 
ocasloner.

Artlculo 57 *- 3s prohlb.ld.o la antrada e les astebleclmlantos Industrie
las da loa trabajcdorct en a.otadf «a tr.br if guar, o bajo la acciSn da drogas -
anarvantes. Zn onto ds enistlr dude cobra al aotedo del trabajadsr, so consul 
tarf al Mâdlce Oficial o a cualquicr otro facultative an caso da urgancia, d^ 
blendo extender cl ccrtlflcndc ccrrespondlautc.

Artlculo 5E*- Ca prohiba ttninantczcnte le IntrcducclSn y uso da bebidaa 
aabrlegantcs an los lugarts da trabajo.

Artlculo 55 *- Si; prrblbido cemtr an los tallereo; cuando las necesldades 
da la induetria obliguan a lor trabajadoraa e tomar allmentos dentro del astable 
cimianto, lo harin *.n cities aapaeielcs, econiiclonedos al afacto.

Artlculo SO *- No se parmltiri qua los trabejadoras a los particulares duar 
man an Ifasttblaciaicnto: Industriales, salvo cuendo cl Dapartamanto da Inganlarla Sa
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nltarla lo motor lea axpraaaoanta per aitlaar qua no hay par julelo para la aalud 
da Iss paraonaa.

Artleulo 61 *• laa aparatoa da eombuatidn tandrln cblaanaaa conitruidaa ha^
ta una altura da clnco matroa cuando manoa, por anelaa dal adlflelo vaelno da ü
yor altura qua aa aneuaatra an un radio da aala matroa, y taroinarln por un tubô 
da hlarro qua tanga an au axtramldad uaa rajilla da alambra, con al fin da avltar 
la aallda da euarpoa an ignlcldn.

Artlculo 62 Loa polvoa, gaaaa, vaporaa humoa Irrltantaa, tdxlcoa, aal eo
mo loa oloraa molaatoa, no dabarln aar axpulaadoa al aztarlor, alno daapula da 1Û
bar aldo tratadoa an forma adaeuada, da aeuardo con laa Indlcaclonaa qua al raapae 
to flja al Dapartamanto da Inganlarla Sanitaria. ~

Artlculo 63 *• En toda induatrla cuyaa maquinarlaa, motoraa, aparatoa o ina- 
trumantoa dan lugar a ruldoa o a trapldaelonaa molaataa para loa vaclnoa da amplaa 
rIn loa alaladoraa naeaaarloa a fin da auprlalrloa o amortlguarloa notorlamanta. ~

Artlculo 64* - Ea prohlbldo an loa aatablaelmlentoa Induatrlalaa, al trabajo 
daapula da laa dlaclocbo horaa y antaa da laa seta horaa, cuando produaean ruldoa 
molaatoa para al vaclndarlo.

Artlculo 65* - Ea obllgatorlo an todoa loa aatablaelmlentoa Induatrlalaa, po 
nar an lugar vlaibla da laa aalaa da trabajo layandaa cartalonaa, cuyoa aauntoa 
aa raflaran a la pravaneldn da anftmadadaa aapaclalawnta da laa vanlreaa, pravla 
manta aprobadoa por la Sacratarla da Salubrlded Pdbllca y Protaccldn Social. Aal- 
mlamo aatin obllgadoa a fljar y euldar da la conaarvaeldn da un ajamplar da aata 
Kaglaawnto.

Artlculo 66*- La Sacratarla da Salubrlded Pdbllca y Protaccldn Social, indlca 
rl loa caaoa an qua laa Indua tr laa daban Ina talar galas da Matamldad o Salaa-Cuna, 
para qua laa trabajadoraa amamantan a aua hljoa.

Artlculo 67*- El Dapartamanto da Inganlarla Sanitaria puada ordanar, an cual­
qular tlampo qua aa ajacuta o adopta cualqular aadlda sanitaria an loa aatablacl- 
mlantoa Induatrlalaa, para pravanlr o atanuar loa Inconvanlantaa o pallgroa a qua 
latoa puadan dar lugar an parjit lo da los trabajadoraa o da loa vaclnoa, y loa due 
Boa, admlnlatradoraa o ancargadoa, tlanan la obllgaeldn da aeatar dlcha ordan dan 
tro do loa tlrmlnea qua al afacto aa dlga.

Artlculo 68* - En cuanto a laa boras da labor personal y a laa condlclonca da 
hlglana y da aagurldad an al trabajo, aa aatarl, a falta da prevlaldn eoncrata an 
aata Saglamanto, a lo dlapuaaco aobra el particular por al Cddlgo da Trabajo, qua 
tamblln reglrl an lo concamlanta a la adad y aaxo da loa trabajadoraa.

Artlculo 69 *- Ho aa parmltiri an un radio da doaelentoa matroa a la radonda 
da uaa Industrie aatablaclda fuara da poblado, ya aaa por habar aldo lata clasifl 
cada por Inedmoda, Insalubre o pallgroaa, la conatruceldn da nlnguna vlvlanda.



Artlculo 70* - Tod# Ittfraccldn # dltpotlelouci d# «st# R#gl#a«nto,
■«ri ciiictonado d# aeuardo con al artlculo 462 dal Cddlgo Sanitarlo, eon nulta 
da doa a traaciantoa aaaanta colonaa o arraato da uno a clan to ocbanta dlaa, o 
anbaa panaa, ain parjulelo da qua laa autorldadaa eonpatantaa ordanan la auapan 
aldn dal trabajo o la elauaura Innadiata da loa aatablaeladantoa Induatrlalaa 
cuando aal lo artjan lot lataraaadoa da la aalubrldad pfibllea, e no aa obaarvan 
an alloa laa dlapoalclonaa da aata Raglamanto, pravlo Informe dal Dapartamanto 
da Inganlarla Sanitaria.

Artlculo 71 *• Loa aatablaclalantoa Induatrlalaa qua aaan claueuradoa par 
Incurrlr an uaa o nia da laa cuaaualaa qua aaftala aata Kaglaaanto, podrin raanu- 
dar au actlvldad, al corrlgan al o loa ootlvoa qua orlglnaron au clarra, pravla 
coaftobacldn da loa corractlvoa y tu raaultado practlcada por al Daparuoanto da 
Inganlarla Sanitaria.

Dado an la Caaa Praaldanclal-San Joat, a loa dlaclocbo dlaa dal aaa da im 
po da all novaelantoa cuaranta y clnco "

nODOBO PICAOO

El Sacracarlo da Eatado an al Daapaeho 
da Salubrlded Pdbllca y Protaccldn Social 
Soldo HClIac
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ë*  m a  ftf Mntegido en li éltima patina
v-4% ' \ ... ;

■ ANEZO 1
XWUÙÙACION DE RUIDOS FOR EL ESCAPE DE LOS VEHICULOS AUTOMOTORES 

.1.—Pnÿbrilo;
V El preicnte método dc/inc ni (iroct'diininnto para vpriTicar que cnnlquicr

. véhicula automotor oo emita con su ««cape, ruidos por cncinu de loa nivclaa
adffllalUea.

a  mdtodo ptopuesto seri aplicado a todoa loi vehiculoi automotores, de*
; Mendo cnmplir los valores fndlcadoi en este anexo, segûn modelo y üpo

correapoodiente.
> - 3.1 Condiciones de prueba:

3 —Método de praebai:
f ; XI—Condiciones de prueba;

La prueba se réalisa en un ambiente acüstioo segûn se indica en el pirrafo 
S J .l  con el véhicule detenido y él motor en marcha, segdn 3.1.2.
3.1.1. Ambiente aeüstico:

- El nlvel de nddo, inclnyendo vientos, debe ser tal que la lecture
en el medidor sea como minlmo 10 dB (A) mener que la proâucida 
por el escape del véhiculé en prueba. El Ingar de prueba debe ser 
a cielo abierto y libre de obstâculos en un radio minime de 2 metros 
alrededor del punto de mediciôn con suelo pavimentado de hormigôn, 
aafalto o material de alto poder refleetante.

. .... El véhiculé debe ubicarse a no menos de l  métro del eordin de
, la aeera, ai la huUera. , ............................................ ...... - “

3.1.2. Condiciones del véhiculé;
El véhiculé debe estar detenido y su motor en marcha a la tem­
perature estabUizada de funcionamiento. Si el véhiculé esti equipado 
con cualquier dispositivo o apaiato especial como: acondidonador de 
sire, meiclador de cemento, compresor, bomba, etc., éitos no deberin 
hailarse en funcionamiento durante la prueba.

.3.2 .Uitodo de mediclén:
a) ^ hieuloa e q c ^ y ^  com motor de ignldéo, por ehispa o que fan*

r-Ël mator se lêüSfi en vicie à un régimen Igual a üs 9/4 partaa ! 
ndmero de revohiclonea por minute a las que uesatroUa fu.peund» 
mésdma. (Date del fabneante}.:

Este régimen debe mantenerse constante midiendo con un ins­
trumente cuya tolerancia sea inferior al 3% y tan pnmta como 
sea poaible se suelta el acelerador.

La medicidn se~efectda en el pvriodo eomprendldo entre el isstante 
  : ma sa aiesftsa. el ndmaro .de jevj^miooaa anterioimente caneci*

Table A.11: Costa Rica Noise Regulations

Source: Ministerio de Obras Publicas y Trans­
portas, Noise Regulations, San José, 
Costa Rica, 1982
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ficadas y cl correspoodiéntc al ralenti.
Se tome el miyor vakv obtenido durante dleho période.
Para veUeuIos de ba males no ae dispone el dato dél ndmero

de levolneiones de nizliue potenda, por ser de fabtieaeido des.
eootinuada, de poca importanda, etc., ae adopta el ndmero de 

- zsTOladooes por minute segdn le dguiente tabla:
' # dünütM 3000 rpm ± 100 ipm

' \ 0 cüindroa 3200 rpm ± 100 rpm
4 dUndroa 3400 rpm ±  lOO rpm

• 3 dlindroa ' 3500 rpm ± 100 rpm
• . * y 1 dlindroa . V -. 3000 rpm ±. 100 rpm

A ^ ^ t W w b e  #»dp«dpe cw  m ot* dleael; tv j  -  Lf:
SI motor le acelera en vado haita el ndmere de revoluciones por 
minute que indica la tabla dguiente:
» =  1/2 S . si S > 5000 rpm
n =  3/4 d S < 5000 rpm

Siendo S el nâmero de revoluciones a lo mal el motor mtrega 
au minima potmcia.

'321. Peaiddnde la medlddn:
3.2.11. El micrdfono del medidor se ublca en el piano horizontal— 

que pesa por la salida del escape, con un angulo de 45° ± 
j 10̂  a partir de la proyeeddn horizontal del dltimo tramo
I del miamo hsda el lateral m il prddrno, salvo el caso en %

' i que la poiicidn simétrica évité interferencias o relleziones
y a tme diitanda de IfiO m ±  O.OSm. Si el medidor es 

. ' I del Üpo de micrOfono integrado, iste debe disponer de un
' I ' Mpocte adeenado para su eorrecta localizacidu.

taiu . S.2.1.2. En eaio de que la salida del escape fuera vertical bada
arriba, la medicidn se cfectüa a la diitanda de 1,00 m ±

/ O/K m en el piano horizontal que pesa por la boca de salida.
3.2.I.3. ' Si elementos del vehlculo impiden la nbicaddn del mlcrdfono 

de acnerdo a los pitrafos anterioces, debe colocirselo m 
. la podeidtt mis pruziffla posible a la indleada.

. S.2.1.4. En caso de escape con dos salidas distantes a mmos de
0,30 m entre eUas, ambas partiendo de un mismo aüenciador, 
se efectuari tma sola mediddn y desde el lateral mis pr&.

En el caso de dos o mis salidas diapuestas a una dis-
tanda mayor de 0,30 m, se efectûa la medicidn m cada
una de eUas y se registra la que emite el nivel mis alto.

3.2.2. N ta e r e  de medldoeee:
Se efectian 3 medldones a Intcrvalos no meoores de 10 aeguodos. La di> 
brenda entre las leeturas do debe exceder los 2 dB (a), en caso con­
trario, se repiten las medldones hasta obtener très valores eonsecutivos 
que tengan una disperslâa menos de 2 dB (A).

2.3: Etttamiental de mediddo nnora:
El medidor de nivel soooro debe cumplir con normes aceptadas inter- 

. .. Mcinmlmmte. Se emdea en la curve de ponderadîn "A" y en respuesta
^"^sTd'medidor de nivel eanoro tien* retaaddn de sivel midmo. el
modo de respoesta en etc caso debe ser tal que, el valor mizimo

.. - ennespoBda con el. obtenido con la apUcadân descrita en el primer 
' " piAatb. '

El medidor debe caUbrane antes de cada période de medidén.
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3.4. gegWr# ét Iw iweKades:
îàll4u w psTs* 2” *“ “ ®” *  *• <k Im: 3 lectsrmi

n.~Vio de dlipoiUiTM de seSal MMora:*
3M0 rehiculo debe eater provisto de un cquipo de seSal tioo
elazon 0 bocinm, cuyo sonido puede produdrse en nn mia de &  
tooos, de aeaàn ajmultinea, que no résulté estridente al prolcneado 

e ^ c h a ^  en condiciones climaticas normales, a campo 
M j^ d e  aeuerdo a It» dguientes nivele: mizlinos de «wriHad to­

rn)

e)

VEHICULOS

2 y 3 
ruedas

eon el sonômetro ubicado a dos inetros'ttcl vcfaiculo;  ' "

Ruidt^iiveiea mizlmes admidbies "E

M
-4iasta 125 cm* ¥

â-

I I
30 M

— mis de 125 cm* y hasta 500 cm* "xv 82 86

— mis de 500 cm* 84 98

4 0 rois 
ruedas

Véhiculés de transporte de personas "  ̂
de 9 plazas y menos (')
(Taxis—particulares)

- ■

diesel 82 88

otroa 80 84
..i

Véhiculés de transporte coicctivo 
de personas !

—mis de 8 plaus 
y hasta 21 
plazas (') 84 88

i
—mis de 21 

plaxas (*) 86 100

Véhiculé de transporte de 
carga

hasta 3.5 ton. 82 88

mis de 3.5 ton. 
y hasta 8,0 ton. 84 86

! > , mia de 8 ton. 86 100

(') Incluyendo al cotajuctor.



159

ANEXO 2
XVALUACION DE HUHOS ElOTIDOS FOR VEHICULOS CON MOTOBES DIESEL . 
MModoa de enu^ro pen  automotores eu serrido;
' • : 1.— FiepMto: ‘

El preseotft método de prueba define el procedimiento- para verifiear que(gg ' ' ' - *— *-----*— ■------- •—  — • —  *—<*—  I..— -.
por 

a.-Aleaaco;

El present* método de prueba define el procedimiento- para verifieu que 
los vehiculos automotores emiipados eon motores d iese l^  emitan bumos 
por eadme de los ntveles adnusibles.

El método ptopuesto seré usado para la evaluadén de loa taumos emitldos 
por voblculos equipados con motores diesel.

La prueba puede efectuarse al costado del oamioo o es taDeres o ter* 
mbaks de lineas o csntro de revialba pdbBca. ,  ̂ . .

les  Tebicnlos de ben cumplir los valores indicados en la tabla II de este
. “ “ “ • . . . . . . .  \  .

S.—Bqdpe de pneba: v
Se un eqdpo medidor de bumos dd tlpo opacimetro por eztinddn 
luminosa, aprobado por las autoridades compétentes con la escale graduada 
de cero a cien (0 a 100) eotrespondiendo el valor cero (0) a  la transferencia de 
aire, ambiente y el valor cien (100) a la opaddad total.

" 4.—Cbmdklones previa» a la prueba:
4.1 Durante la prueba el motor debe encontrarse en condiciones normales 

V. de funcionamiento.. SI la prueba se efeetda sobre un vebicnlo esta
si motor debe ser Usvado prcviamente a las condidonesnw- 

jaaias .'de funcionamiento medianta un reconido en rata o un pertodo
de eajantamiento adeeuado. La cémara de combustida no debe ser 

‘.essisds o essudada por un prolongado periodo de funcionamiento en 
ralenti précédante a la jmieba.

.4.2 & verifica que no se baya becbo modificadén alguna que pudiera 
fiusear la real <^cidad de los taumos emitldos en eapedal el sistema 

. de escape no debe presenter orifido aiguno que pnoiera permitlr la 
dOucldn de los gases etnitidos.

4.3 El combustible con que se realice la prueba es el que se encuentre 
. utiilianno el vebicnlo en el momento de la medicidn,

Fracedimiento de la prueba:
3.1 Durante la prueba la palanca de la caja de velocidades se mantiene 

en posiddn de punto muerto y con el embrague del motor aeoplado
3.2 Con el motor fundonando en ralenti se procédé a oprimir el acelerador 

répidamente, en forma continua y sin brusquedades, de modo de obtener 
el maximo abastedmiento con la bomba de inyecddn, basta que d

' . 'motor gire a su méxima veloddad en vado.
' . Cuando se àlcance dlcba veloddad se suelta el pedal del acelerador 

basta que el motor retorne a la veloddad de ralenti.
3.3 La operaddn descrita en d  péiirafb 3.2 diebe ter repetida por lo menos 

très veces para Umpiar el sistema de escape y permitlr un eventual 
ajuste dd aparato de medidén.

3.4 A partir dé la cuarta aceleradén. se registra o anota los méximos sella- 
- lados por el instramento de medidén, natta que dos râlores sucesivos
10 difieran en mis de 3 unidades del instrumento «a ^  articule
3*.

3 .3 ^ ^  valor d* la opaddad dd humo seré el promedio de las dos (3) pdmeras ' 
_Wcturas que no dforan de loque, seftala el articulo 5.4.

$*-Para.loa motores con sobreallmantador; son posibUidad opdonal de servido, 
. A . .  M pneete a raaUsar dos ddos completos de medidén con y tin tobrs*

. aUmçtttador. El valor que se toma en cuenta es d mayor de los obtenidos 
: '.mi cada ono da ha elclos.
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vzm cuL O s

5 =  V
' 1 B B

f
B

: 5 ? m ^  a js r* *  *
00 35-wbleuloa da lamaparta da earga 

da mda da AS tooMadaa.
. M SO

"ianhlculoa da toaiapocta da parsoiua 
' naita U  plates (aolerobuaaa, auto- ■■
-enôeüaa, taxis...).
-vehiculoa da transporta da carga da 
manoa da 3* tonaledee.

a 30 90 35

B Mtdldor dal tlpo opacinatto por axtlDcida tuminou directa.
B Madi'dor dal tlpo opacimetro por eatiactdn luminoaa Indirecta.

iVAlilACION DE LOS OASES DEL ESCAPE ElOTIDOS POB LOS VEHICULOS 
AUTOMOTORES CON MOTORES DE IQNICIW POR CHISPA 0 DZ GASOUNA

l i  amaote IMS»dtfbta'Iaa z a ^  tdcaicaa y al proeadiflilaato-paea vtdr 
Rear qua loa vabieoloi automotorea equipadoa con motoraa do eomouatidn In* 
tema con i ^ d t a  por ehiapa, no emitan contaminantes gaaeoaoa por encina do 
loa nivdea admiaibiM qua a eoatinuacidn aa eapcdHcan.

I. Aleaarr
El mdtodo da avaltiadfo propuesto ea empleado para la detarminaddn del 
contcnido de Mondxidai da Canow en loa gasca del eacape da los vehiculos 

'  ettadoi 7 aolamaata en aqualloa qua tienen un peso mdziao auloriaado 
' aupartor a 40P Eg 7 capacaa da alcanzar una veloeidad minima igual o 

auparlor a loa 30 kpb por eonatruccUn, a exeapcidn do lo# equipoa aapecialea.

^'-idUee-iddculee. aam tldea a  ik pnaba da eeriSââdtC^efSnwa que hayan 
raeotrido una diatancia igual 0 superior a. Ida 3 OOO Em. loa que no «ben 
•wttte por el escape un contanido de mon6%mn-d*"<arbono qua esceu al 

. ASV del vntaffica total da los gaaas emitidoa, eon el motor an fundonamlento 
(an ralentl)-y al yahlculo detenido. . . .

La prueba ae efeetda an loa eantroa de revisidn téenica qua ae establezcam, 
0 an la via piRdlca.

a . r f q d p a  da p n a b a :
So ntSisa para la madlddo' da.'mondzido da earbono cualquier equipo m  
euapla eon laa naamaa tntarnadenalaa, aaa aprobado por laa autoridades 
eompatantas. ; .: r : ,

I. CWMManae. pnvias a la preebs:
El eotnbnatlbla eon qua aa raallza la prueba «  al que utiUza normalmente 

■ ^  vAlculo. La modlaa da mondnido de carboao an ralenti daba efectnarae 
* a In tamparatura dal motor an funcionamiento normal.
•.'-PMcadimleala da pneta:

» Duranta la prueba aa maatlene la palanca da la caja de velodda^ manual 
. ' am poaiciAn da puoto muerto 7 con el embrague del motor aeoplado.

&  loa caaoa da vetaiculoa con tranamiaidn automidea, la pniew es 
■" âfecturda con la caja de eelocidades en poaiciôn cero (0) 0 estadonamiento. 

Sa pueda realhar la medida an S condiciones de afinamieoto de los dl- 
Tcraoa elementos del motor. La aonda de extracddn ae ubica en el ea&o 
de eacape y unlda al aparato de prueba.

Para tomar en euenta las eventualldades dilucionea de los gases del 
escape con al sire aa puede baser la medida en volumen da moodxldo da 
earbono (T 1) 7 didzido da earbono (T 3); el valor del volumen T a com* 
parar coo el limita praacrito aa calcula an la forma:

T s T l
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1.0 RESQMEM DE CONCLOSIONES Y RECOMENDACIONES

а. Conclusiones

1. Si problema de la contamlnacifin atmosfërica en Costa
Rica estd ubicado principalmente en el ârea metropo­

litana de San José, donde circula el 41% del parque automotor 
del pals, «stdn ubicados el 51% de los establecimientos Indus 
triales y vive el 27% de la poblaciân. La emisidn estimada 
de contaminantes de origen automotor es del orden de 67.860 
toneladas anuales, lo que produce concentraciones de mondxido 
de carbono cercanas al 40% de los limites permisibles, y de
anhidrido sulfuroso superiores al 85% de la norma. a»
2. La contaminacidn de origen automotor crece a un 7% 

anual, y de la origen industrial a un 8% anual. Es­
te impi ica que las emisiones se duplicardn cada 10 y 9 anos 
respectivamente. Por lo tzmto las concentraciones de contami 
nantes alcuzarân los limites permisibles en un lapso no ma -* 
yor de lO anos.

3. Mo existe una red de muestreo del aire que indique 
los nivelas reales ni su variacidn con el tiempo.

4. No existen normas de calidad del aire, ni normas de 
emisidn, ni un programa sistemÂtico de control de

fuentes fijas y mdviles.

5. En la ley general de salud existen las bases para de 
finir normas de calidad del aire, normas de emisidn

y un programa sistemâtico de control. ‘

б. Existe una infraestructura tëcnica en sus comienzos, 
que puede servir de base para desarrollar un progra­

ms de control.
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b. Recomendaciones

1. Se recomlenda instalar la red de muestreo normaliza-
do del aire, de acuerdo a los disenos y especifica -

clones dadas en el Anexo 2.

2. Se recomlenda reglanentar las emisiones de automores 
nuevos y usados, y adelantar en coordinacidn con el

HOFT y RECOPE el estudlo de las slgulentes medldas de control:

y  a . Retlrar de clrculacldn los vehiculos de servi -
cio pûbllco (buses, taxis y camlones) con mâs 
de 10 anos de antlguedad.

^  X b. laponer una revisidn periddica a los vehiculos
de servlcio pûblico, para ajustarlos a dptlmas
conificlones de operacldn.

c. Reglamentar la m&xima carga por véhicule de
acuerdo al volumen del motor.

X d. Sisslnistrar diesel oil con un contenido de azu
fre Inferior al 0.4%.

< e. Définir zonas peatonales en el centro de la
cludad y contrôler rutas de buses en las vias
centrales.

f. Anallzar la alternatlva de buses a base de ener 
■ gia eléctrloa.

3. Inlclar el inventarlo de emisiones de acuerdo a lo 
propuesto en el Anexo 3.

4. Définir zonas industriales en coordinacidn con el 
XNVU, OFIFLAM, Institute Geogrâfico Costarricense e

Inaitituto Metereoldgico Nacional.
5. Promulgar e implementar las normas de calidad del ai 

re, las normas de emisidn y los procedimientos de oon
trol, propuestos en el Anexo 6.
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APPENDIX B 

DESCRIPTION OF METHODS

1. DELPHI METHOD AND ONE OF ITS MODIFICATIONS 
The dynamic nature of the market's tendency, the un­

expected effects from political and economic events, the high 
rate of technological change, and the arrival of new products 
and production methods have contributed to the degree of un­
certainty, so managers are obligated to find tools by which to 
foresee future events which will affect their goals.

Experts in planning point out that big benefits can be 
expected from a modest investment to extend validity of the 
planning process, which will in turn increase the ability of 
the managers to organize future activities and consequently 
improve the effectiveness of the company.

The Delphi technique derives its name from the ancient 
Greeks who met at the site of Delphi to receive the oracles 
from Apollo through his intermediary, the seer. Today the place 
of Apollo and the seers is usurped by a group of experts. In 
the 1950s the United States Army commissioned the RAND Corpor-

pation to develop the Delphi Project. The purpose of this pro­
ject was to compile information needed by Armed Forces from a 
group of experts in various fields. Subsequently, the method 
has been adopted widely by business, industry, politics, edu­
cation, and virtually all areas of planning.
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The purpose of the Delphi method is to obtain the 
most reliable consensus from a group of experts through a 
series of intensive questionnaires. At each step of the 
series, each participant receives anonymous feedback of the 
information from all other participants, re-evaluating his own 
information in light of the new information, and so on until 
a consensus is approached.

The proponents of the Delphi method advocate the use 
of questionnaires answered by individuals privately without 
knowledge of other participants, thus keeping to a minimum 
influence exerted by one over another. By this method the 
negative factors of group interaction can be eliminated. For 
example, the method tries to avoid the "aggressive expert" 
who feels obligated to defend his publicly announced opinions, 

the top executive whose subordinates defer to his opinion, or 
the "super salesman" who can sell the proverbial refrigerators 
to the eskimos.

Excessive direct confrontation often results in a hasty 
formulation of preconceived notions, an inclination to close the 
mind to new ideas, a tendency to defend the taken position, or a 
predisposition to be convinced by the opinions declared by 
others. All of these factors constitute the basis of the Del­
phi method and their implications need to be totally understood 
when the method's validity and effectiveness are discussed.

The following is an example of the application of the 
12Delphi method to a company. The project was conducted to
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obtain from the participants a list of the probable events 
of significance to the company. Each participant was in­
structed to evaluate each previous event with respect to 
three principal factors: Desirability (considered from the
consumer approach), which includes categories such as "es­
sential," "desirable" or "possible" and "indispensable;" 
Feasibility, by "high feasibility," "probable feasibility" 
or "possible feasibility;" and, finally, Time, the year in 
which the event will occur, which is divided into three 
probabilities: 10% (reasonable opportunity); 50% (more probable 
opportunity, or 90% (near certain probability).

The second round of questionnaires began with a list 
of events obtained from the first round, so that each parti­
cipant could establish his own evaluation of the probability 
of each event. Each participant was also asked to indicate 
if his familiarity with the subject of study was adequate, good, 
or excellent, even though it was not clear yet how this addi­
tional information could be used to evaluate the estimations 
already reached.

The results of those exercises show a wide range of 
opinions and the next stage is to reduce the divergences.
This may be done in one of two ways: the compiler through
a discussion may request a series of individual discussions 
with the expert who gave the most radical or divergent answers; 
or he may supply an additional questionnaire with additional 
information. In order to remain objective new information
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must not imply the trend toward the consensus, and the par­
ticipant can modify his initial evaluation with the security 
of unanimity. In the majority of the Delphi projects the 
feedback in each round explicitly lists the total results 
of the previous rounds without revealing the identity of the 
participants. In this manner, each participant can express 
his opinion independently of the other participants' second 
answers. If the participant finds that his answer agrees 
closely with the rest of the group, he may not modify his ans­
wer drastically in the next round, but if he discovers that 
his answer is too different he may alter his thinking before 
answering another time.

It is not surprising that as the experiment continues 
the answers start to converge, which is the goal of the pro­
cedure, obtaining a consensus and eliminating the extreme points 
of view.

In summary, the Delphi process is an iterative method 
that combines the knowledge and abilities of a group of ex­
perts to quantified parameters that either can be intangible 
or have certain degrees of uncertainty; it is very well known 
because of its use in technological forecasting and estimations 
of military strategies.

The first use of the Delphi as reported by Rutherford ® 
was in 1953 when Dalkey and Helmer used a version of it to 

ask for the opinions of seven experts in a hypothetical atomic 
war, as part of the defense scheme. The job was secret and
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unpublished until 1962. In 1959 Helmer and Rescher wrote the 
article, "On the Epistemology of the Inexact Sciences," also 
described by Rutherford, in which they tried to justify as 
scientific the use of the judgment of experts in areas where 
a theoretical infrastructure is not available. The experi­
ment that probably generated more interest was one undertaken 
by Gordon and Helmer for the forecasting of technological 
events. That study represented the first utilization of the 
Delphi process on a big scale. In recent years the procedure 
has had many other applications in areas such as innovative 
education, industry, planning of social events at the community 

level, and evaluation of research projects. In the evaluation
g

of goal formulation for socio-technical systems, Rutherford 
applied a variation of the Delphi method in which direct in­
teraction among participants was permitted. The final purpose 
of Rutherford's group was to find the goals for an experimental 
forest center (Morton Arboretum, in Lisle III). Accordingly, 
they developed an iterative process consisting of four main 
stages based on a modification of the Delphi method. In the 
first phase a list of objectives was established through infor­
mal discussion. Then, these goals were integrated into groups 
that were located inside a hierarchical structure. Finally, 
the iterative process was used again to define the relative 
priority between the elements in the structure.

In Figure B-1 the basic stages are shown. The experi­
ment was done by two groups, one consisting of seven experts and
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the other consisting of researchers. Initially the two groups 
met to explain characteristics of the Delphi process. The next 
stage consisted in asking the experts to establish the objec­
tives the institutitions would have. In order to do this, the 
meaning of the term "objectives" was clearly explained and de­
fined. It was decided to ask first for the objectives instead 
of the goals because it is easier for people to discuss ob­
jectives on a more general level than to refer to higher levels 
of generalities which is characteristic of the goals. The list 
of suggested objectives was edited and fed back to be sure of 
accuracy and clarity, and at the same time to edit further and 
re-group the objectives.

The next stage consisted in asking the experts to group 
the obtained objectives according to similar functions, proper­
ties or goals. Each objective was written on a separate sheet 
and then grouped. After these categories were recorded, the 
sheets were reshuffled and passed to the research group which 
re-categorized the objectives and fed back their results to the 
expert group. Each member of this group then reconsidered and 
edited his first categorization in light of the research find­
ings. This process is repeated until a consensus is near con­
cerning grouping of the objectives. A name is assigned to each 
major category. Each participant identified from four to nine 
groups, each of which had from one to twelve objectives. This 
information was edited and matched into pairs and placed on a 
matrix as in Figure B-2. That matrix shows how many objectives
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each participant matched up. As can be observed, seven ex­
perts formed identical pairs of objectives; six experts 
paired the objectives differently. This information was used 
to form a graphic analysis of the connections, as shown in 
Figure B-3. The numbers inside the circles represent tlie 
objectives, and the numbers above the lines represent the 
number of people who connected this pair of objectives.

Then, the research group used the scheme of Figure 
B-3 to form sets of relatively independent objectives. Fig­
ure B-4 shows the results of this taxonomic process. To the 
groups formed in this way, the experts assigned names. Then, 
the research group summarized the different names assigned 
to the same group of objectives, determining in that way the 
most general goals of the institution.

The last stage of the process consisted in the estab­
lishment of priorities between the goals. It used a scale 
from 0 to 100 to evaluate the goals. The experts then graded 
the goals according to this scale. The results of this first 
iteration were edited by the research team and fed back to the 
experts. The iteration process continued until the value dis­
tribution assigned to each goal had a range of distribution 
equal to or less than 10. The scoring consists of the mean 
values resulting from the first round of the assignation 
process of priorities. During preparation of the second 
round the values obtained during the first were plotted like a
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hystograph. This was done with the goals so that each ex­
pert could observe the position of his answer in relation 
to those of the rest of the group. The experts, consequently, 
had the opportunity to review their designation of the pri­
orities, asking the people which values fall close to the edges 
of the distribution bell and to explain the reasons on which 
they based the results of their opinions. The results of 
the second round can be seen on Table B-1. Some of the 
priorities distributions are remarkably close while others 
contain their wide initial ranges.

To be accepted, a goal must fall within the range of 
one to ten. According to this criteria, five of the eight 
goals were accepted.

TABLE B-1 
GOALS ACCEPTED

Number of the Goal Score Mean Range

II 12.50 7.5
III 8.40 6.0
IV 12.40 8.5

VII 7.88 6.0
VIII 14.20 10.0

Source: Rutherford, G.S.; Schofer, J. L.; Wasche,
M . , "Goal Formulation for Sociotechnical 
Systems," Journal of Urban Planning and 
Development Division. (September 19,75) 
pp. 157-6 9
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The goals on which a consensus was not reached were 
the I, V, and VI. Goal VI appears to be a special situation—  

if one vote is ignored consensus can be reached. Because of 
this situation and in order to respect the opinion of the 
majority and the relative values to the other goals, the 
mean of the distribution^^ is used.

Goals I and V received wide ranges after the second 
iteration, six and twenty-seven points respectively. Those, 
consequently, could be the focus of the subsequent iterations, 
for the goals at the edges of the distribution priorities, and 
could serve as a base for future negotiations through the Del­
phi process. In this experiment, however, the iterations were 
interrupted because a real consensus was not reached.

2. THE SAATY METHOD
The Saaty method has been utilized in planning to es­

tablish quantitatively the importance between the pairs of 
factors, of activities, or of objectives. That importance 
is evaluated subjectively by the experts who assign values 
which indicate the most important or influential of the two 
objectives in the pair.^ Specifically, Saaty applies this 
method to establish the domination of one scenario over the 
other one, understanding as a scenario the future perspectives 
of systems that are submitted to such factors as environ­
mental, social, political, technological, and economic. Also,
it has been used in the energy distribution for energy short- 

13age situations, in planning the future of a corporation, in 
measuring the impact of environmental factors on their
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development, in selecting assignments, analyzing of diffuse 
sets, in nominatory candidates for the Democratic Party of 
the United S t a t e s , a n d  in evaluating articles to be pub­
lished.

The Saaty method must be applied in a hierarchical 
structure. A hierarchy is a set H, not empty, that is di­
vided into subsets, called the hierarchical levels. H is con­
stituted of a chain of levels with a simple order, so that 
each element of each level is dominated by at least one ele­
ment of the subsequent inferior level. Each level is divided 
into subsets, each one of which is composed of those elements 
dominated by each element of the immediately preceding level.
In each of those sets there can be a total order (relating to 
the dominant element of the higher level) that is reflexive 
and antisymetric (but not necessarily transitive). A hierarchy 
is complete if each element of a given level is dominated by 
each element of the following superior level. The elements 
mentioned in the preceding paragraphs could be interpreted as 
activities that are executed to accomplish some functions, 
objectives, and so on. The group of experts is asked to judge 
the relative importance between two activities, and their per­
ception of the intensity of the difference is quantified accord­
ing to a scale.

To establish intensity values for grading the impor­
tance between two activities, Saaty used the following scale 
shown in Table B-2.
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TABLE B-2
VALUES SCALE PROPOSED BY SAATY15

INTENSITY OF 
IMPORTANCE DEFINITION EXPLANATION

1 Equal importance Two activities contribute 
equally to the goals

3 Weak importance
The judgment favors one 
activity above the other 
one; but not conclusively

5 Strong importance
The judgment strongly fa­
vors one activity over 
the other one

7 Demonstrated im­
portance

Conclusive judgment favors 
one activity over the othei 
one

9 Absolute impor­
tance

The judgment favors one 
activity over the other 
one in the highest order 
possible

Source: Saaty, Thomas L. and Rogers, C . , "Higher Education in
The United States (1985-2000); Scenario Construction 
Using a Hierarchical Frame Work with Eigenvector 
Weighting." Socio Econ. Plan. Sci., (October.1976); 
251-63.

The values 2, 4, 6 , and 8 are intermediate between the 
preceding values, and their use is optional.

The scale in Table B-2 begins with a value of 1, which 
indicates equal importance between the two activities ; succeeding
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values show the difference in the magnitude of importance 
of the pairs.

The reciprocal of these values is used in order to show 
the difference in importance between the pair of activities, 
and the value favoring one of the activities is written in 
the matrix's box that corresponds to the dominant activity; 
directly across from the box, using as a reference the diag­
onal, the reciprocal of the value is written. Because of 
this, small numbers are used in order to avoid reciprocals 
with numbers so small that they are insignificant.

These values calculate the relative importance a^j for 
activities i and j. So when the expert quantifies his judg­
ment by comparison of pairs it is the value of a^^ which is 
set in the matrix called "matrix of judgment." The values 
Ufj of the matrix are the quantification of the activities 

associated with rows and columns. In this way the method 
tries to estimate the absolute values , .... of the 
activities. The element a^j can be considered as an approxi­
mation of the rate w^/Wj. If the matrix of judgment accom­
plishes equality, in other words, a^j= W^/W^, the values are 
estimated exactly.

Consistent means that â ĵ * â ĵ  from the matrix diagonal 
is a^^=l and the reciprocal relations 1/a^j is accomplished.
Some characteristics of consistency cannot be rigorously con­
served. However, for any value a^^ which is used, its recip­
rocal is used to assign the value for the comparison of the 
activity j with i.
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Some of the inconsistences are (Wj/W^)=1, conse­
quently a condition is found where the matrix is consistent: 
a^j(Wj/RL) = n, for i=l until n. In this equation, the right 
side is the same constant n; in other words, the highest 
characteristic values are zeros because the range of the 
matrix of judgment is unitary and the sum of the characteris­
tic values are equal to the trace ^fc*a.. = n.

i=i ^
It is argued that generally the vector (W. ....,W )If n

should satisfy the problem of the characteristic vectors 
AW = max.W, where max. is the highest characteristic value 
of A. This max characteristic value, according to the 
Perron-Forbenius theory, has only one unique and not nega­
tive solution W if A is not negative and is not reducible.
The following shows how this formulation of characteristic 
values for the general problem is reached. First of all, for 

the case of consistency, if a typical row '"''^in
multiplied by ,....,W^ from i^,....f t h e  values are 
identical W^,....,W^. Because of that, when the operation 
AW is performed the vector of nW is obtained; and consequently, 
as has been established, the problem AW=nW is solved. The vec­
tor W is obtained by normalization, which consists in dividing 
each of its elements by n/W^. Multiplying the last row pro­
duces deviations around the accuracy value, not exactly W^.
In the theory of matrices, characteristic values of one matrix 
are continuous functions of the coefficients. If the coeffi­
cients of a consistent matrix are perturbated, the highest 
characteristic value will remain close to n and the others
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close to zero. Thus, the problem is to find W that satisfies 
AW= max. W, and the result will have validity as max. is close 
to n. This is a consistency index and its derivation can be 
used as an indicator.

The following example shows an application of the Saaty 
m e t h o d . T h e  rate of the luminous energy emission from a 
source, evaluated in terms of its visual effects, is related 
to a light flow. The surface illumination is defined as the 
light flow quantity that is received per unit of area. An 
experiment was conducted to find a relation between the light­
ing received by four identical objectives, located at known 
distances from a light source. The comparison of the illumi­
nation intensity was accomplished visually and independently 
by two groups of people. The objects were located at 9, 15, 
21, and 28 yards from the light source; in normalized form 
those distances are 0.123, 0.205, 0.288, and 0.384. The ex­
perts made evaluations for pairs of objects and, on a base of 
these evaluations, constructed two matrices of judgment to 
find the brilliance of the objects in crescent order according 
to their closeness to the source. Those matrices were:^^
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TABLE B-3 
MATRIX OF JUDGMENT #1

Cl C2 C3 C4 Characteristic
Vector

:i 1 5 6 7 .62

2̂ 1/5 1 4 6 .23

^3 1/6 1/4 1 4 .10

^4 1/7 1/6 1/4 1 .05
%max.= 4.39

Source; Saaty, Thomas L. and Rogers, C., "Higher
Education in the United States (1985-2000); 
Scenario Construction Using a Hierarchical 
Frame Word with Eigenvector Weighting."

Socio Econ. Plan. Sci., (October 1976): 251-63

TABLE B-4 
MATRIX OF JUDGMENT #2

Cl C2 C3 C4 Characteristic
Vector

Cl 1 4 6 7 .63

C2 1/4 1 3 4 .22

C3 1/6 1/3 1 2 .09

C4 1/7 1/4 1/2 1 .06
X  max.= 4.1

Source: Ibid.
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For example, the object appears definitely more 
brilliant than in each test. When the characteristic vector 
components are compared with the square reciprocals of the nor­
malized distances, a good concordance was found.

TABLE B-5 
MEAN VALUES OF THE CHARACTERISTIC 
VECTOR OF THE JUDGMENT MATRIX

CHARACTERISTIC VECTOR MEAN VALUE

.625 (1/.123)^/108.731=.608

.225 (1/.204)^/108.731=.219

.095 (1/.288)^/108.731=.Ill

.055 (1/.384)^/108.731=.062

Source: Ibid.

3. THE KJ METHOD
.16The KJ method was developed by Dr. Jiro Kawakita to 

integrate, in a logic and comprehensive manner, heterogeneous 
data and to organize it in a scheme of groups. It is widely 
used as a scientific approach for the planning and solution 
of problems in education, business, industry, and other 
fields.

The KJ method consists of a series of stages through 
which the problem's solution is found. In this research ref­
erence to only the first stage of the method is made because 
it is attempting to develop an adequate methodology for the 
evaluation and categorization of an environmental program
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with special reference to the Costa Rica case.
The first stage of the method consists basically of 

the following steps:
a. Gathering information
b. Elaboration of labels
c. Grouping of labels
d. Construction of Scheme KJ, type A

e. Explanation of the results in written and oral forms,
KJ types B and B '

The first step in the method consists in defining the 
topic or problem to be researched. Then ideas and information 
that appear to be important for the problem are accumulated 
and summarized on the labels. The information, which is ob­
tained through a field investigation, is current and direct 
rather than theoretical or indirectly obtained. All possible 
concepts that present themselves should be included, even if 
their appropriateness or importance is not immediately evident.

It is important that only one concept, concisely stated, 
appears on each label. There is no limit to the quantity; 
labels are accumulated until the information is exhausted re­
gardless of the number of labels required. See Figure B-1.

The process of grouping the labels is subdivided in 
the following steps: 

i) Spread the labels 
ii) Categorize labels into groups 

iii) Name each group
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Feeling and not logic should guide the group for­
mation. Two or a maximum of three labels should constitute 
a group. When the labels are unusually similar, four may 
constitute a group. See Figure B-g. In the grouping process, 
it is possible that some labels cannot be grouped during the 
first states; these "lone wolves" may be grouped in the sub­
sequent stages.

After the first label groups are formed, they are
then titled. The title is usually a concise statement of the
scene of the content of the group. This process is known as 

16Hyosatsu. The lone wolves do not participate in this stage 
but are separated for later use. Hyosatsu process is continued 
until all groups are exhausted. See Figures B - 7 and B - 8.
After this condition, the KJ scheme type A is elaborated.
There should be no more than ten groups in the final arrange­
ment which should show clearly the relationship between the 
groups. Once the arrangement is determined, the labels are 
transferred to a paper sufficiently large to display all of 
them. See Figure B-9.•

The labels from the groups constituted in the first 
step and their titles are attached to a large paper according 
to the relations they have to each other. Each group should 
be limited by a line, in the way that begins the scheme that 
will be done by hand. The rest of the signs should not be 
attached, but should be substituted by posters written by hand 
above the line that marks each group. It is important to draw 
the lines in a way so that the different groups that belong to
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the scheme can be distinguished. See Figure B-4.
After constructing the scheme, the written explanation 

of KJ type B is made on the base of the scheme. In the event 
that any new ideas emerge while the writing is being done, 
they are also included. It is convenient to attach schemes, 
maps and statistics, and so on.

Finally, the oral explanation of the KJ type B ' is 
undertaken. For that the scheme is displayed on a wall before 
the people who will make the explanation. The scenario of the 
problem should be constructed and explained clearly and con­
cisely,^^ in words not repetitive of the written explanation.
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APPENDIX C 

GRAPHIC REPRESENTATION OF THE TREE

1. Introduction 
In this section a sketch of the tree which was ob­

tained after applying the systemic approach is shown. The 
principal goal that was considered by the group of experts 
was the country's development, followed by six goals which 
were the institution's related to the environmental program. 
Associated with the goals of the institutions were the fol­
lowing five activities: administration and inspection;
research; designing, standardizing, monitoring and sampling; 

dissemination, collection of information, and teaching; and 
assistance. After the activities were found, the functions 
which should be performed by the institution's personnel were 
found. The tree shown in Figure C.l served as the framework 

for the Saaty method.
Thus the absolute values of the activities of the in­

stitution's personnel related to environmental problems were 
obtained. In the last section the nomenclature of the com­
ponents of the tree is shown.
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2 « Construction of the Tree by the 
Systemic Approach Method

QUESTIONNAIRE 
CONSTRUCTION OF THE TREE

November 1, 1981
Dear

I am a native of Costa Rica currently enrolled in a 
doctoral program at The University of Oklahoma. My research 
topic is "Design of a General Methodology for the Evaluation 
and Categorization of an Environmental Program with Special 
Reference to Costa Rica." Having learned of your interest in 

environmental matters, I am writing to seek your assistance 
in my work. Specifically, this letter is meant to explain 
the attached questionnaire, which I hope you can find the time 
to complete and return.

The purpose of the questionnaire is to determine the 
status of the environmental aspects in developing countries 
(in the test case, Costa Rica), to investigate the environmental 
concerns of persons like yourself, and to develop a hierarchical 
tree related to needs of an environmental program. In countries 
like Costa Rica there are institutions and laws related directly 
to environmental aspects, but they have not worked as the govern­
ment expected during recent years. In general, the problems

201
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worsened because of the lack of coordination between insti­
tutions. Often duplication of efforts causes loss of money, 
waste of time, and inadequate use of technology.

The government of Costa Rica has stated the need for 
a formal procedure for the evaluation and categorization of 
an environmental program that will provide a better under­
standing of the environmental, legal, technical, and economic 
complexities of dealing with resources. This explanation 
shows the need to have an explicit and formal procedure that 
will identify the categories of activities which most need to 
be considered. It also will determine the values of each 
category and will allocate them throughout the infrastructure 
by using an adequate and effective methodology to categorize 
and evaluate any environmental program. This procedure which 
will be tested in Costa Rica can then be applied to countries 
and institutions with similar needs.

The systemic approach is the most adequate method for 
the construction of the tree's factors since it does not in­
volve too many successive questionnaires in order to arrive at 
a consensus. The questionnaire is divided into three parts.
Part one is a personal profile; part two contains specific 
questions addressed to the institutions related to environmental 
aspects, their activities and functions which are designed to 
further develop the country. Part three is a miscellaneous 
section where any concerns which were not specifically addressed 
earlier may be included. Although space is provided for the 
expert's name and address, this information is optional. A
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desire for anonymity will be respected. But whether or not 
the name is given we are interested in hearing your views.

Part one is included to gain a little information 
about yourself. This data will be used to compare responses 
by people from different institutions within the country and 
by people from international organizations. The remaining 
questions are subjective in nature. They all relate to your
perception of environmental affairs in developing countries,
specifically Costa Rica.

Your cooperation in completing and returning the ques­
tionnaire will be greatly appreciated. My work depends quite 
heavily on your assistance. I thank you in advance and look
forward to your reply.

Yours sincerely,

Harry Castillo 
Doctoral Candidate
Carson Engineering Building
The University of Oklahoma at Norman
Norman, Oklahoma 73019

HCV/hcv
Attachments
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QUESTIONNAIRE 
TREE CONSTRUCTION

DESIGN OF A GENERAL METHODOLOGY FOR THE 
EVALUATION AND CATEGORIZATION OF AN 
ENVIRONMENTAL PROGRAM WITH SPECIAL 

.REFERENCE TO COSTA RICA

Name; Postal Address

Telephone Number:_____
PART 1: PERSONAL (Optional)
(1) Please name your institution and country:

(2) In what sector are you employed?
( ) Government Service ( ) Education ( ) Industry
( ) Private

(3) What is your highest level of formal education?
( ) Pre-University ( ) Vocational Training

( ) Bachelor's Degree ( ) Master's Degree
( ) Doctoral Degree ( ) Post Doctoral

(4) Do you have specialized training in environmental sciences? 
( ) YES ( ) NO
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PART 2; DEVELOPMENT OF THE COUNTRY
(1) Which are the principal environmental fields in develop­

ment countries that should be considered by the insti­
tutions in order to accomplish the development of the 
country?

(2) Which are the basic common activities necessary for each 
institution to accomplish its goals?

(3) Which are the basic functions necessary to accomplish 
the corresponding activities?

PART 3 : MISCELLANEOUS :
Are there any other comments that you wish to make?

Please include additional sheets as needed.

Please return completed questionnaire to:
Harry Castillo
1118-A McGee Drive
Norman, Oklahoma 73069/U.S.A.
Phone: 405-321-3254



206

From the experts' answers to the preceding question­
naire, in which thirteen experts participated, five outside 
the country and eight inside, answers for each item were 
studied and analyzed. Then the resulted information was set 
up in the tree shown as Figure C.l.



3. Graphie Representation of the Tree
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Figure C.l TREE WITH THE HIERARCHICAL RELATIONS BETWEEN 
OBJECTIVES, ACTIVITIES AND FUNCTIONS OF AN 
ENVIRONMENTAL PROGRAM WITH SPECIAL REFERENCE 
TO COSTA RICA, RESULTING FROM THE EXPERTS' 
ANSWERS TO THE QUESTIONNAIRE.
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4. Hierarchical Relations Nomenclature 
LEVEL 0 : Country Development

LEVEL I ; Goals of the institutions related to environ­
mental programs contributing to the development 
of the country
I-l Development and services of water supply 

(INAA)
1-2 Development and services of solid waste 

collection and disposal (MSJ)
1-3 Preparation of human resources at post­

graduate level (UCR)
1-4 Development and services of industrial

solid waste treatment and disposal (MEIC)
1-5 Development of a national program of natural 

resources protection (SENAS)
1-6 Noise and air pollution control (MS)

All of these participate in and contribute to the 
solution not only of practical problems, but also of plan­
ning and administration in the different sectors of the 
country.

209
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LEVEL II : Basic activities of the institutions
I-l Development and services of water supply 

(INAA)
II-l Administration and inspection 
II-2 Research
II-3 Designing, standardizing, monitoring 

and sampling 
II-4 Dissemination, collection of infor­

mation, and teaching 
II-5 Assistance

1-2 Development and services of solid waste 
collection and disposal (MSJ)
II-l Administration and inspection 
II-2 Research
II-3 Designing, standardizing, monitoring 

and sampling 
II-4 Dissemination, collection of information, 

and teaching 
II-5 Teaching

1-3 Preparation of human resources at postgraduate 
level (UCR)
II-l Administration and inspection 
II-2 Research
II-3 Designing, standardizing, monitoring 

and sampling 
II-4 Dissemination, collection of information, 

and teaching
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II-5 Assistance

1-6 Noise and air pollution control (MS)
II-l Administration and inspection 
II-2 Research
II-3 Designing, standardizing, monitoring and 

sampling
II-4 Dissemination, collection of information, 

and teaching 
II-5 Assistance

Division of functions that contribute to the activities.

II-l Administration and inspection
II-l.l Administrative and inspective duties •

II-l.1.1 General management 
II-l.1.2 General Director of Admin­

istration and Inspection 

II-l.1.3 Chairman of Administra­
tive Department .

II-l.1.4 Chairman of Inspection 
Department 

II-l.1.5 Vice-Chairman of Adminis­
trative Section 

II-l.1.6 Chief of Laboratory Section 
for Inspection 

II-l.1.7 Coordinator
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II-l.2 Participation on various commissions and 
committees
II-l.2.1 Government Executive Board 
II-l.2.2 Institutional council 
II-l.2.3 Administrative technical council 
II-l.2.4 Inspectory technical council 
II-l.2.5 Special commissions and committees

II-l.3" Participation of the institution in
scientific and technological societies 
II-l.3.1 International 

II-l.3.2 National 
II-l.3.3 Institutional

II-l.4 Organization for events 
II-l.4.1 International 
II-l.4.2 National 
II-l.4.3 Institutional

II-2 Research
II-2.1 International level

II-2.1.1 Organization of Research 
II-2.1.1.1 Coordinator 
II-2.1.1.2 Supervisor 
II-2.1.1.3 Researcher 

II-2.1.2 Practice of Research
II-2.1.2.1 Supervisor 
II-2.1.2.2 Researcher 

II-2.1.2.3 Assistant
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II-2.2 National level
II-2.2.1 Organization of Research 

II-2.2.1.1 Coordinator 
II-2.2.1.2 Supervisor 
II-2.2.1.3 Researcher

II-2.2.2 Practice of Research
II-2.2.2.1 Supervisor 
II-2.2.2.2 Researcher 
II-2.2.2.3 Assistant

II-3 Designing, standardizing, monitoring and sampling 
II-3.1 Organization of designing, standardizing, 

monitoring and sampling
II-3.1.1 Development of plans and programs

for designing, standardizing, moni­
toring and sampling by studying, im­
proving and implementing the programs

II-3.1.1.1 International 
II-3.1.1.2 National 
II-3.1.1.3 Institutional

II-3.1.2 Participation in the development of
methods for designing, standardizing, 
monitoring and sampling

II-3.1.2.1 International 
II-3.1.2.2 National 
II-3.1.2.3 Institutional
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II-3.2 Practice of designing, standardizing, 
monitoring and sampling 
II-3.2.1 Direct work with the environ­

mental aspect

II-3.2.1.1 Design requirements 
II-3.2.1.2 Standards law 
II-3.2.1.3 Norms 
II-3.2.1.4 Monitoring methods 
II-3.2.1.5 Sampling methods

II-3.2.2 Courses and seminars 
II-3.2.^.1 Design 
II-3.2.2.2 Standards 
II-3.2.2.3 Norms 
II-3.2.2.4 Monitoring 
II-3.2.2.5 Sampling

II-4 Dissemination, collection of information, 

and teaching 
II-4.1 Publications

II-4.1.1 Books
II-4.1.1 International 
II-4.1.2 National

II-4.1.2 Scientific Publications
II-4.1.2.1 International 
II-4.1.2.2 National
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II-4.1.3 Patents
II-4.1.3.1 International 
II-4.1.3.2 National

II-4.1.4 Articles
II-4.1.4.1 International 
II-4.1.4.2 National

II-4.1.5 Instructional Material 
II-4.1.5.1 National 
II-4.1.5.2 International

II-4.2 Presentations of proposals, lectures, 
conferences and seminars

II-4.2.1 International 
II-4.2.2 National 
II-4.2.3 Institutional

II-4.3 Documents preparation

II-4.3.1 Reports 
II-4.3.2 Proposals 
II-4.3.3 Outline of proposals 
II-4.3.4 Summaries

II-5 Assistance

II-5.1 Assistance to administration and inspection 
II-5.1.1 International 
II-5.1.2 National 
II-5.1.3 Institutional
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II-5.2 Assistance to -research 
II-5.2.1 International
II-5.2.2 National
II-5.2.3 Institutional

II-5.3 Assistance to designing, standardizing, 
monitoring and sampling
II-5.3.1 International
II-5.3.2 National
II-5.3.3 Institutional

II-5.4 Assistance to dissemination, collection 
of information, and teaching
II-5.4.1 International
II-5.4.2 National
II-5.4.3 Institutional
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from the Experts' Answers
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APPENDIX D 

COMPUTATION OF THE WEIGHTS OF TREE NODES

1. Introduction 
Chapter IV, Section B demonstrated the importance of 

having a computer program to calculate the characteristic 
values and vectors of the judgment matrices and absolute 
values of the factors' importance. Thus, in this Appendix, 
Section 2 describes the program used to obtain the character­
istic values and vectors of the matrices, which results are 
shown in Section 3, of this Appendix. By applying the Saaty 

method (see Appendix B, Section 2) to the answers of the 
questionnaires the matrices were obtained.

In the last section of this Appendix, the tree with 
the weight of each factor is shown.

2. Description of the Computer Program 
The value obtained from the questionnaires were rela­

tive values of the importance between pairs of factors. From 
these relative values the absolute values of each basic 
function or activity were calculated by determining the vector 
of the real highest characteristic value. The calculation of 
this characteristic vector is time consuming if done manually; 
for this reason a computer program facilitates the calculations,

218
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In the Computer Center of The University of Oklahoma 
at Norman, a computer program that calculates characteristic 
vectors and values of non-symetric matrices was found; in the 
package of statistics and mathematics of the system IMSL, the 
routine EIGRF.^^ A program in Fortran language was prepared 
to call such routine and also to accomplish the following 
conditions:
a. Feeding the judge matrix in two ways: with the average of 

the experts' opinions or without the average, in which 
case the computer will calculate them.

b. Obtaining only the lambda maximum (^^lax^ and its corres­
ponding results in the computer feed out.

c. Printing out of feeding data for their verification.
18d. Normalization to one of each characteristic vector.

The following chart in Figure D.l shows the computer 
program process. Next an example of how the data is fed into 
the IBM computer and a list program in Fortran IV are shown.

The judgment matrix related to development of the coun­
try such as development and services of water supply, develop­
ment and services of solid waste collection and disposal, prepa­
ration of human resources at graduate level, development and 
services of industrial solid waste treatment and disposal, 
development of a national program of natural resources pro­
tection, and noise and air pollution control, containing the 
results of the experts' opinions is shown as an example of 
how to calculate the highest characteristic vector through 
the computer program.
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y e s  —

no

a ,a ( i , j )  =  S u m m a t io  
of  t h e  e x p e r t s '  
v o t e s  b e t w e e n  
f a c t o r s  i a n d  j.

b , b ( i j ) =  N u m b er  
of  e x p e r t s  
p a r t i c i p a t i n g
in t h e  WMS.

y e s

y e s -1no

no

no y e s

Figure D.1 FLOW CHART of th e  COMPUTER PROGRAM 
to  CALCULATE t h e  CHARACTERISTIC VALUES 
and  VECTORS of th e  JUDGMENT MATRIXES.
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1 D a t a  f rom  j u d g e  m a t r i x e s  a r e  f e d  a s  a v e r a g e s

2 A c c e p t  d a t a  a v e r a g e  a( i , j)

3  A c c e p t  d a t a  aa ( l , j ) ,  b b d j )

4  C a l c u l a t e  a v e r a g e  a(i , j)  =2j a  (i,j)

#  (Ü)
5 Prin t  m a t r ix  of  Ju d g m en t  d a t a  a( i , j )

6 D i re c t  e n t r y  of  a v e r a g e

7 a , a ( I J )  b , b ( i j )

8  a ( I J )

9 C a l c u l a t e  t h e  c h a r a c t e r i s t i c  v e c t o r s  a n d  v a l u e s

ZR(I) a n d  Z (4 , i )  c o r r e s p o n d i n g  t o  t h e  ju d g m e n t  
m a t r ix  a ( I J )  r e s p e c t i v e l y

10  F e e d  o u t  a n y  r e a l  c h a r a c t e r i s t i c  v e c t o r

11 Pr in t  t h e  v e c t o r  of t h e  h i g h e s t  c h a r a c t e r i s t i c  
v a l u e

12 All l a m b d a s  ( % ) a r e  c o m p le x

13 e n d

DESCRIPTIONS FOR F ig u re  D .l
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With the matrix data an information file was con­
structed in the computer. This information is shown on 
Table D.l where number 2=N0 indicates that the data from 
the judgment matrix fed to the computer was not the aver­
age of the experts' votes. There is a pair of data in 
which the first number represents the total sum of the 
votes given by the experts, and the second number repre­
sents the total number of experts that participated in the 
questionnaire answers. Also the number 1=YES indicates 
that, if the data needs to be verified, the computer will 
print out. Then there is another line where the computer 
asks for the size of the matrix and then located the pair 
values already explained. The sheet used to pick up the 
questionnaire answers from the experts' votes in this case 
related to the development of the country is attached. 
Also, the computer program in Fortram IV is listed.
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COUNTRY DEVELOPMENT

DATE : Dec.. 1981

"l ^̂4 S ^6 CV*

1 65/13 55/13 65/13 63/13 65/13 0.437
13/65 1 24/13 55/13 263/13 65/13 0.263

13/55 13/24 1 60/13 81/13 50/13 0.263

L3/65 13/55 13/60 1 43/13 55/13 0.0736
s 13/63 13/263 13/81 13/43 1 31/13 0.0377

6̂ 13/65 13/65 13/50 13/55 13/31 1 0.0346
*CV refers to characteristic vectors

^max= ..7.1665..

Figure D.2: Matrix of Judgment Used as Example

in Application of the Computer Program

m w T B T B T T T n B V  V A r T n p g .

1" I.l Development and services of water sunnlv (TNAAl 
C :— 11 Lil Development and services of snIiH ml-

Ipcrinn anH Higpr.cj.1 (MCT) ..
c.,:3' 1.3 Preparation of human resources at postgraduate

level (UCR)_______________________________

^4‘ 1.4 Development and services of indiisfrial

----------------------- wa.st-P f r e a f - T n e n f  anri  r i i g p n g a l  ('MFTP’)_____________
C :5‘ 1.5 Development of a national program of natural

resources protection (SENAS)
C :— 6J— Li Noise and air pollution contrnl (MS')__________
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loadgo xxx fortlib lïb('sys4.iMsl.d.modules")
CHARACTERISTIC VALUES ANIi VECTORS 
DIRECT INLET OF THE MATRIX A?
1 = YES 2 = NO 
?
2
EXIT ONLY MAXIMUM LAMBDA VALUE?) = YES 2 = NO 
?
1
GIVE ME MATRIX SIZE 
?
6
GIVE ME PAIRS 
?
1.1.65.13.55.13.65.13.43.13.65.13 

GIVE ME PAIRS
7
13.65.1.1.24.13.55.13.263.13.65.13

GIVE ME PAIRS 
?
13.55.13.24.1.1.60.13.81.13.50.13
give ME PAIRS ?
13.65.13.55.13.60.1.1.43.13.55.13 

GIVE ME PAIRS
7
13.63.13.263.13.81.13.43.1.1.31.13

GIVE ME PAIRS
7
13,65,13,65,13,50,13,55,13,31,1,1

IF YOU WANT TO RECTIFY THE MATRIX DATA 
PUSH 1 FOR YES OR 2 FOR NO
7
1

1.000 1.000 65.00 13.00 55.00 13.
GO 65.00 13.00 63.00 13.00

65.00 13.00
13.00 65.00 1.000 1 .000 24.00 I.X.

Table D.l: Example of Data Fed to the Computer Program and

Results.
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55.00 13.00 263.0 13.00
65.00 13.00
13.00 55.00 13.00 24.00 1.000 1 .0

00 60.00 13.00 81.00 13.00
50.00 13.00
13.00 65.00 13.00 55.00 13.00 60.

00 1.000 1.000 43.00 13.00
55.00 13.00
13.00 63.00 13.00 2 6 3 . 0 13.00 81.

oo 13.00 43.00 1.000 1.000
31.00 13.00
13.00 65.00 13.00 65.00 13.00 50.

00 13.00 55.00 13.00 31.00
1.000 1.000
1.000 5.000 4.231 5.000 4.846 5.00

0
.2000 1.000 1.846 4.231 20.23 5.00

0
.2364 .5417 1.000 4.615 6.231 3.84

6
.2000 .2364 .2167 1.000 3.308 4.23

Cj
.2063 .49430--01 .1605 .3023 1.000 2.38

.2000 .2000 .2600 .2364 .4194 1 .00
0
IHSL ROUTINE ROUTINES 1ER = 0
(7.16645545648228044,.0)
(-.277229987021609281,2.74200730376339097) 
(-.277229987021609281,-2.74200730376339097)
(-.465560278554652304,.0)
(-.732176019422198787E-01,.592476430250080703)
(-.732176019422198787E-01,-.592476430250880703)
( 1. 00000000000000000, . 0 ) (1 . 00000000000000000, . 0 ) (1 . 00000000000000000, .  
0 ) ( 1 . 00000000000000000 , . 0 )
<1. 00000000000000000, . 0 ) ( 1 . 00000000000000000, . 0 )
(.601945225473967171,.0) (-.135439365640915271,.486764367213642565) (-.1 
35439365640915271,-.486764367213642565)
(.135805517954095834E-01,.0) (.541561605438447544,1.19510022307139097) ( 
.541561605438447544,-1.19510022307139097)
(.354181624145956109,.0) (.292790491834642679E-02,.185184891740372740) ( 
.292790491834642679E-02,-.185184891740372740)
(-.434099063389464366,.0) (-1.29523421309524256,-1.20621640150463838) 1- 
1 .29523421309524256,1 .20621640150463838)
(.168665097988663693,.0) (-.901637696252152454E-01,.148822213586973905F- 
01) (-.9016376962521524548-01.-.14BR222135RA973905F-01)
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(.126235925486508041,.0) (.444871519125393702,-.174735165415073870) (.
4871519125393702..174785165415073870)
(.864154475580286158E-01,.0) (-.53564282903777B464E-01,-.5513486156701 
991E-01)
(-.535642829037778464E-01 ,.551348615670123991E-01) (.242838362658258S35i-' 
-0 1,.0 )
(-.295544016740026142E-01,.916806969602003419E-01) (-.295544016740026142 
E-01,-.916806969602003419E-01)
(.792321136156244332E-01,.0) (.195958309760997252E-01,-.5650163192732862 
37E-01)
(.19595B309760997252E-01,.565016319273286237E-01) (-.884736591209497186F 
-0 1,.0 )
(-.764641984030498129E-01,.299651233825133576E-01) (-.764641984030498129 
E-01,-.299651233825133576E-01)
1ER = 0
EXIT OF Z

1 (7.16645545648228044,.0) 2 (-.277329987021609281,2
.74200730376339097) 3
(-.277229987021609281,-2.74200730376339097) 4 (-.4655602785546
52304..0) 5
(-.732176019422198787E-01,.592476430250880703) 6 (-.7321760194
22198787E-01,-.592476430250880703)
EXIT OF Z

. 0 1 . 0 0

-.487 .1360-01

-.435

1.00 .0 1.00 .0 1.00
.0 1.00 .0 1.00 .0

.602 .0 -.135 .437 -.135

.0 .542 1.20 .542 -1.20

.354 .0 .29311-02 .185 .2930

.0 -1.30 -1.21 -1.30 1.21

.169 .0 -.90211-01 .1490-01 -.9020

.0 .445 -.175 .445 .175

.864D-01 .0 -.536D-01 -.5510-01 -.5360

.0 -.296D-01 .917D-01 -.2960-01 -.9170'

.7920-01 .0 .196D-01 -.56511-01 .1960

.0 -.7650-01 .3000-01 -.7650-01 -.3000

MAXIMUM LAMBDA 
1 7.1665

MAXIMUM LAMBDA 
0

CHARACTERISTIC VECTOR
.437 .263 .155 .736D-01 .377D-01 .346D-01
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00010 CSJOB NOLIST
00020 DIMENSION A(20,20),U(20),Z(20,20),UK(1000),RU(50)
00030 i RZdOOO)
00040 c ♦ DIMENSION «4U,4),U(4),Z(4,4),UK(24),RU(8),RZ<32)
00050 DIMENSION ZR(20),AA(20,20),BB(20,20)
00060 COMPLEX Z,U,ZN
00070 EQUIVALENCE (U(1),RU(1)),<Z<1,1),RZ(1 ))
00080 LOGICAL LAMAX,DIRECT
00090 INTEGER AMENootoo IJ0B=2
00110 1A=20
00120 IZ=20
00130 9005 FORMAT(1X,"CHARACTERISTIC VALUES AND VECTORS')
00140 URITE(6,9005)
00150 9006 FORMATdX,'DIRECT INLET OF THE MATRIX AT'VIX, 1 =
00160 $ 2 = NO')
00170 URITE<6,9006)
00180 READ(5,*)AMEN
00190 DIRECT*.FALSE.
00200 IF(AMEN.EQ.I)
00210 i DIRECT=.TRUE.
00220 9007 FQRMAT<1X,'EXIT ONLT MAXIMUM LAMBDA VALUE? /I =
00230 $ 2 = NO')
00240 URITE(6,9007)
00250 READ(5,'MAM£N
00260 LAMAX*.FALSE.
00270 IF(AMEN.EQ.I)
00280 $ LAMAX*.TRUE.
00290 9008 FORMAT(IX,••'GIVE ME MATRIX SIZE )
00300 5 URITE(6,9008)
00310 READ(5,:*)N
00320 IF(DIRECT)GOTG 6
00330 DO 78 1=1,N
00340 9009 FORMATdX.'GIVE ME PAIRS')
00350 URITE(6,9009)
00360 READ(5,*)(AA(I,J),BB(I,J),J=1,N)
00370 C 230 F0RMAT(10F7.3)
00380 DO 77 J=1,N
00390 77 A(I,J)=AA(I,J)/BB(I,J)
00400 78 CONTINUE
00410 GO TO 4
00420 9010 FORMAT(IX, GIVE ME DATA OF THE MATRIX ELEMENTS')
00430 6 URITE(6,9010)
00440 DO 1 1=1 .N

Table D.2; List of the main Computer Program.
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00970 AHAX=REAL<U<D)
00980 40 CONTINUE
00990 IF(K.EQ.O)URITE(6,9004)
01000 9004 FORMAT(IX,-ALL LAMBDAS COMPLEX )
01010 IF(K.EQ.O)GOTO 5
01020 URITE(6,9001)K,U(K)
01030 9001 FORMAT(IX,"MAXIMUM LAMBDA',/,IX,15,F15.5)
01040 su=o
01050 DO 41 J=1,N
01060 ZR(J)=REAL(Z(J,X))
01070 41 SU=SU+ZR(J)
01080 DO 42 J=1,N
01090 42 ZR(J)=ZR(J)/SU
01100 9015 FORMAT(IX,"CHARACTERISTIC VECTOR ')
01110 UR1TE(6,9015)
01120 URITE(6,290)(ZR(J),J=1,N)
01130 GOTO 5
01140 DEBUG SUBCHK
01150 END
END OF DATA
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IMSL ROUTINE: EIGRF

PURPOSE

USAGE

ARGUMENTS A

N
lA

- EIGENVALUES AND (OPTIONALLY) EIGENVECTORS OF 
A REAL GENERAL MATRIX IN FULL STORAGE MODE

- CALL EIGRF (A,N,IA,IJOB,W,Z,IZ,WK,IER)

- THE INPUT REAL GENERAL MATRIX OF ORDER N 
WHOSE EIGENVALUES AND EIGENVECTORS ARE TO BE 
COMPUTED. INPUT A IS DESTROYED IF IJOB IS 
EQUAL TO 0 OR 1.

- THE INPUT ORDER OF THE MATRIX A.
- THE INPUT ROW DIMENSION OF MATRIX A EXACTLY AS 

SPECIFIED IN THE DIMENSION STATEMENT IN THE 
CALLING PROGRAM.

IJOB - THE INPUT OPTION PARAMETER. WHEN
IJOB = 0, COMPUTE EIGENVALUES ONLY
IJOB = 1, COMPUTE EIGENVALUES AND EIGENVECTORS
IJOB - 2, COMPUTE EIGENVALUES, EIGENVECTORS AND
PERFORMANCE INDEX.

IJOB = 3, COMPUTE PERFORMANCE INDEX ONLY.
IF THE PERFORMANCE INDEX IS COMPUTED, IT IS 
RETURNED IN WK (1). THE ROUTINES HAVE PER­
FORMED (WELL, SATISFACTORILY, POORLY) IF 
WK(1) IS (LESS THAN 1, BETWEEN 1 AND 100,
GREATER THAN 100).

W - THE OUTPUT COMPLEX VECTOR OF LENGTH N,
CONTAINING THE EIGENVALUES OF A.

NOTE - THE ROUTINE TREATS W AND A REAL VECTOR 
OF LENGTH 2*N, AN APPROPRIATE EQUIVALENCE 
STATEMENT MAY BE REQUIRED. SEE DOCUMENT EXAMPLE. 

Z - THE OUTPUT N BY N COMPLEX MATRIX CONTAINING THE
EIGENVECTORS OF A.
THE EIGENVECTOR IN COLUMN J OF Z CORRESPONDS 
TO THE EIGENVALUE W(j).
IF IJOB = 0, Z IS NOT USED.

NOTE - THE ROUTINE TREATS Z AS A REAL VECTOR OF 
LENGTH 2*N*N. AN APPROPRIATE EQUIVALENCE STATE­
MENT MAY BE REQUIRED. SEE DOCUMENT EXAMPLE.

IZ - THE INPUT ROW DIMENSION OF MATRIX Z EXACTLY AS
SPECIFIED IN THE DIMENSION STATEMENT IN THE CALL­
ING PROGRAM. IZ MUST BE GREATER THAN OR EQUAL TO 
N IF IJOB IS NOT EQUAL TO ZERO.

WK - WORK AREA, THE LENGTH OF WK DEPENDS ON THE VALUE OF
IJOB, WHEN
IJOB =0, THE LENGTH OF WK IS AT LEAST N.
IJOB = 1, THE LENGTH OF WK IS AT LEAST ZN.
IJOB = 2, THE LENGTH OF WK IS AT LEAST (2+N)N.
IJOB =3, THE LENGTH OF WK IS AT LEAST 1.

Table D.3 List of the EIGRF Routine for the Computer Program



231

Table D.3 (Continued):

1ER - ERROR PARAMETER. (OUTPUT)
TERMINAL ERROR

1ER = 128+J, INDICATES THAT EQRH3F FAILED 
TO CONVERGE ON EIGENVALUE J. EIGENVALUES 
J=1,J=2,...,N HAVE BEEN COMPUTED CORRECTLY.
EIGENVALUES 1 J ARE SET TO ZERO.
IF IJOB = 1 OR 2 EIGENVECTORS ARE SET TO 
ZERO. THE PERFORMANCE INDEX IS SET TO 1000. 

WARNING ERROR (WITH FIX)
1ER = 66, INDICATES IJOB IS LESS THAN 0 OR 

IJOB IS GREATER THAN 3. IJOB SET TO 1. 
1ER = 67, INDICATES IJOB IS NOT EQUAL TO 

ZERO, AND IZ IS LESS THAN THE ORDER OF 
MATRIX A. IJOB IS SET TO ZERO

PRECISION/HARDWARE- SINGLE AND DOUBLE/H32 
- single/. H36,H48,H60

REQD. IMSL ROUTINES- EBALAF,EBBCKF,EHBCKF,EHESSF,EQRH3F,UERTST, UGETIO

NOTATION - INFORMATION ON SPECIAL NOTATION AND
CONVENTIONS IS AVAILABLE IN THE MANUAL 
INTRODUCTION OR THROUGH IMSL ROUTINE UHELP

Algorithm

EIGRF computes eigenvalues and (optionally) eigenvectors of a real 
matrix. It can also compute a performance index.

EIGRF calls IMSL routine EBALAF to balance the matrix. Then, EHESSF 
and EQRH3F are called to compute eigenvalues and (optionally) eigen­
vectors. When eigenvectors are computed, EHBCKF and EBBCKF are called 
to backtransform the eigenvectors.

The performance index is defined as follows

I j Aẑ -w.z-̂ l |l
P = l ^ n -------------- i-i ---- (D.l)1 14 11 I (EPS)

where the max is taken over the j eigenvalues w. and associated eigen- 
1 3vectors z . EPS specifies the relative precision of floating point

arithmetic. When P is less than 1, the performance of the routines is 
considered to be excellent in the sense that the residuals Az-wz are as 
small as can be expected. When P is between 1 and 100 the performance 
is good. When P is greater than 100 the performance is considered poor.

The performance index was first developed and used by the EISPACK pro­
ject at Argonne National Laboratory.
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QUESTIONNAIRE 

WEIGHTS OF TREE NODES BY SAATY METHOD

December 2, 1981
Dear _______ :

I would like to express my appreciation for your

prompt response to the questionnaire related to the con­
struction of the tree.

With answers from thirte§»n experts the tree was 
constructed using the hierarchical concept. This concept 
includes a group of elements organized in levels; each level's 
elements are controlled by at least one element in the immedi­
ately superior level and controls at least one element in the 
immediately inferior level. So, a hierarchy is complete if 
each element of one level is controlled by any element of the 
next higher level. However, a finite group of elements that 
are in the base level are not controlled.

Therefore, the evaluation can be made in two consecu­
tive 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. The 
next step consists of weighting the contribution of these base 
elements to the elements of the immediately superior level, 
and so forth until arriving, level by level, to the established
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maximum, the system's goal, i.e., the development of the 
country.

As you know, the systemic approach applied in the tree 
construction does not require too many successive question­
naires in order to reach a consensus among the panelists.
Attached is the resultant hierarchical tree applied to the 
Costa Rica case.

Having learned of your interest in environmental mat­
ters, I am writing again to seek your assistance in my work. 
Specifically, this letter is meant to explain the attached 
questionnaire, which I hope you can find time to complete and 
return.

The purpose of the questionnaire is to determine the 
weights of the tree nodes by using the scale proposed by Thomas 
L. Saaty for the relative degree of importance between pairs of 
factors. The scale is included in the questionnaire. The ques­
tionnaire is divided into four parts. Part one is an optional 
personal profile; part two contains general instructions. Part 
three determines (a) the relative importance of pairs of insti­
tutional goals to the development of the country, (b) the relative 
importance of the pairs of activities to the accomplishment of the 
goals, and (c) the relative importance of pairs of functions to 
the accomplishment of each activity. Finally, part four is a 
miscellaneous section which may include any concerns not specifi­
cally addressed earlier.

Knowing your interest in environmental affairs, I will
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appreciate your assistance in completing and returning the 
questionnaire. Your cooperation will not only further my 
studies, but it will help in solving a growing problem in 
countries of Latin America. I thank you in advance and 
look forward to your reply.

Yours sincerely,

Harry Castillo 
Doctoral Candidate
Carson Engineering Building
The University of Oklahoma at Norman
Norman, Oklahoma 73019

HCV/hcv
Attachments
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QUESTIONNAIRE 

WEIGHTS OF TREE NODES BY SAATY METHOD

DESIGN OF A GENERAL METHODOLOGY FOR THE 
EVALUATION AND CATEGORIZATION OF AN 
ENVIRONMENTAL PROGRAM WITH SPECIAL 

REFERENCE TO COSTA RICA

Name: Postal Address:

Telephone Number

PART I : PERSONAL (Optional)
(1) Please name your country and institution

(2) In what sector are you employed?
( ) Government Service ( ) Education ( ) Industry 

( ) Private
(3) What is your highest level of formal education?

( ) Pre-University ( ) Vocational Training
( ) Bachelor's Degree ( ) Master's Degree
( ) Doctor's Degree ( ) Post Doctoral

(3) Do you have specialized training in environmental science? 

( ) YES ( ) NO
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PART 2; GENERAL INSTRUCTIONS TO DETERMINE RELATIVE WEIGHTS
OF THE TREE NODES

In the following sections please make your judgment with 
the understanding that: First, an environmental program will
be implemented, i.e., the government will provide the insti­
tutions (1) the necessary advisory assistance, (2) technology, 
and (3) enactment and enforcement of equitable laws and regu­
lations. Second, your judgment should be based on the needs 
of the future.

Please base your judgment on the scheme attached as Figure 
F.l, corresponding to the hierarchical tree, and use the fol­
lowing scale for the comparison between pairs:

1 = equal importance. The activities contribute equally to
the goals.

2 = weak importance. The judgment favors one activity over
the other, but not conclusively.

5 = strong importance. The judgment strongly favors one activ­
ity over the other.

7 = demonstrated importance. Conclusive judgment of the impor­
tance of one activity over the other.

9 = absolute importance. The judgment favors one activity over 
the other in the highest order possible.
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OBJECTIVES, ACTIVITIES AND FUNCTIONS OF AN 
ENVIRONr4ENTAL PROGRAM RESULTING FROM THE 
EXPERTS’ ANSWERS TO THE QUESTIONNAIRE.
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PART 3; RELATIVE IMPORTANCE OF PAIRS OF GOALS, ACTIVITIES,
AND FUNCTIONS

By using the preceding scheme shown in Figure d .3 
and the scale, evaluate the relative weights of the nodes 

based on a series of comparisons between pairs of activi­
ties. First of all, the relative importance to the devel­
opment of the country of pairs of institutional goals will 
be compared.

For each pair of nodes circle the activity which you 
consider more important, and then circle the number in the 
scale which corresponds to the degree of importance of that 

activity. Example:
SCORE

- 1.2 respect A 1 3 7 9

In the example I.l is favored over 1.2 by 5 points.
O

COMPARISONS
1.1 - 1.2 respect A
1.1 - 1.3 respect A
1.1 - 1.4 respect A
1.1 - 1.5 respect A
1.1 - 1.6 respect A
1.2 - 1.3 respect A
1.2 - 1.4 respect A
1.2 - 1.5 respect A
1.2 - 1.5 respect A

3
3
3
3
3
3

3
3
3

SCORE
5
5
5
5
5
5

5
5
5

7
7
7
7
7
7
7
7
7

9
9
9
9
9
9

9
9
9
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COMPARISON SCORE
1.3 - 1.4 respect A 1 3 5 7 9
1.3 - 1.5 respect A 1 3 5 7 9
1.3 - 1.6 respect A 1 3 5 7 9
1.4 - 1.5 respect A 1 3 5 7 9
1.4 - 1.6 respect A 1 3 5 7 9
1.5 - 1.6 respect A 1 3 5 7 9

II.1 - II.2 respect I.l 1 3 5 7 9
II.1 - II.3 respect I.l 1 3 5 7 9
II.1 - II.4 respect I.l 1 3 5 7 9
II.1 - II.5 respect I.l 1 3 5 7 9
II.2 - II.3 respect I.l 1 3 5 7 9
II.2 - II.4 respect I.l 1 3 5 7 9
II.2 - II.5 respect I.l 1 3 5 7 9
II.3 - II.4 respect I.l 1 3 5 7 9
II.3 - II.5 respect I.l 1 3 5 7 9
II.4 - II.5 respect I.l 1 3 5 7 9

II.1 - II.2 respect 1.2 1 3 5 7 9
II.1 - II.3 respect 1.2 1 3 5 7 9
II.1 - II.4 respect 1.2 1 3 5 7 9

II.I - II.5 respect 1.2 1 3 5 7 9

II.2 - II.3 respect 1.2 1 3 5 7 9
II.2 - II.4 respect 1.2 1 3 5 7 9
II.2 - II.5 respect 1.2 1 3 5 7 9
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COMPARISONS
11.3 - II.4 respect 1.2
11.3 - II.5 respect 1.2
11.4 - II.5 respect 1.2

3
3
3

SCORE
5
5
5

II.1 — II.2 respect 1.3
II.1 - II.3 respect 1.3
II.1 - II.4 respect 1.3
II.1 - II.5 respect 1.3
II.2 - II.3 respect 1.3
II.2 - II.4 respect 1.3
II. 2 - II.5 respect 1.3
II. 3 - II.4 respect 1.3
II.3 - II.5 respect 1.3
II.4 - II.5 respect 1.3

II.1 — II.2 respect 1.4
II.1 - II.3 respect 1.4
II.1 - II.4 respect 1.4
II.1 - II.5 respect 1.4
II.2 - II.3 respect 1.4
II.2 - II.4 respect 1.4
II.2 - II.5 respect 1.4
II.3 - II.4 respect 1.4
II.3 - II.5 respect 1.4
II. 4 - II.5 respect 1.4

3
3
3
3
3
3
3
3
3
3

2

2

2

2

2

2

2

2

2

2

5
5
5
5

5
5
5
5
5
5

5
5

5
5
5
5
5
5

5
5

9
9
9
9
9
9
9
9
9
9

9
9

9
9
9
9
9
9
9
9
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COMPARISON
II.1 - II.2 respect 1.5
II. 1 - II.3 respect 1.5
II.1 - II.4 respect 1.5
II.1 - II.5 respect 1.5
II.2 - II. 3 respect 1.5
II. 2 - II.4 respect 1.5
II.2 - II.5 respect 1.5
II.3 - II.4 respect 1.5
II. 3 - II.5 respect 1.5
II.4 - II.5 respect 1.5

II.1 - II.2 respect 1.6
II.1 - II.3 respect 1.6
II. 1 - II.4 respect 1.6
II.1 - II.5 respect 1.6
II.2 - II.4 respect 1.6
II. 2 — II.5 respect 1.6
II.3 - II.4 respect 1.6
II. 3 - II.5 respect 1.6
II.4 - II.5 respect 1.6

II 1 .1 - II 1.2 respect

II 1 .1 - II 1.3 respect
II 1 .1 - II 1.4 respect

II 1 .2 - II 1.3 respect

1
1
1
1

3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3

3
3
3

3

SCORE
5
5
5
5
5
5
5
5
5
5

5
5
5
5
5
5
5
5 ■ 
5

5
5
5
5

7
7
7
7
7
7
7
7
7
7

7
7
7
7
7
7
7
7
7

7
7
7
7

9
9
9
9
9
9
9
9
9
9

9
9
9
9
9
9
9
9
9

9
9
9
9
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COMPARISONS 
II 1.2 - II 1.4 respect II.1 
II 1.3 - II 1.4 respect II.1

SCORE

II 1 .1.1 — II 1 .1.2 respect II 1.1 1 3 5 7 9
II 1 .1.1 - II 1 1.3 respect II 1.1 1 3 5 7 9
II 1 .1.1 - II 1 1.4 respect II 1.1 1 3 5 7 9
II 1 .1.1 - II 1 1.5 respect II 1.1 1 3 5 7 9
II 1 .1.1 - II 1 1.6 respect II 1.1 1 3 5 7 9
II 1 .1.1 - II 1 1.7 respect II 1.1 1 3 5 7 9
II 1 .1.2 - II 1 1.3 respect II 1.1 1 3 5 7 9
II 1 .1.2 - II 1 1.4 respect II 1.1 1 3 5 7 9
II 1 .1.2 - II 1 1.5 respect II 1.1 1 3 5 7 9
II 1 .1.2 - II 1 1.6 respect II 1.1 1 3 5 7 9
II 1 .1.2 - II 1 1.7 respect II 1.1 1 3 5 7 9
II 1.1.3 - II 1 1.4 respect II 1.1 1 3 5 7 9
II 1.1.3 - II 1 1.5 respect II 1.1 1 3 5 7 9
II 1.1.3 - II 1 1.6 respect II 1.1 1 3 5 7 9
II 1.1.3 - II 1 1.7 respect II 1.1 1 3 5 7 9
II 1.1.4 - II 1 1.5 respect II 1.1 1 3 5 7 9
II 1.1.4 - II 1 1.6 respect II 1.1 1 3 5 7 9
II 1.1.4 - II 1 1.7 respect II 1.1 1 3 5 7 9
II 1.1.5 - II 1 1.6 respect II 1.1 1 3 5 7 9
II 1.1.5 - II 1 1.7 respect II 1.1 1 3 5 7 9
II 1 .1.6 - II 1 1.7 respect II 1.1 1 3 5 7 9
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COMPARISON SCORE
II 1 .2.1 — II 1 .2.2 respect II 1.2 1 3 5 7 9
II 1 .2.1 - II 1.2.3 respect II 1.2 1 3 5 7 9
II 1 .2.1 - II 1.2.4 respect II 1.2 1 3 5 7 9
II 1 .2.1 - II 1.2.5 respect II 1.2 1 3 5 7 9
II 1 .2.2 - II 1.2.3 respect II 1.2 1 3 5 7 9
II 1 .2.2 - II 1.2.4 respect II 1.2 1 3 5 7 9
II 1.2.2 - II 1.2.5 respect II 1.2 1 3 5 7 9
II 1.2.3 - II 1.2.4 respect II 1.2 1 3 5 7 9
II 1.2.3 - II 1.2.5 respect II 1.2 1 3 5 7 9
II 1.2.4 - II 1.2.5 respect II 1.2 1 3 5 7 9

II 1.3.1 - II 1.3.2 respect II 1.3 1 3 5 7 9
II 1.3.1 - II 1.3.3 respect II 1.3 1 3 5 7 9
II 1.3.2 - II 1.3.3 respect II 1.3 1 3 5 7 9

II 1.4.1 - II 1.4.2 respect II 1.4 1 3 5 7 9
II 1.4.1 - II 1.4.3 respect II 1.4 1 3 5 7 9
II 1.4.2 - II 1.4.3 respect II 1.4 1 3 5 7 9

II 2.1 - II 2 .2 respect II.2 1 3 5 7 9
II 2.1 - II 2 .3 respect II.2 1 3 5 7 9
II 2.2 - II 2 .3 respect II.2 1 3 5 7 9

II 2 .1.1 - II 2 .1.2 respect II 2.1 1 3 5 7 9
II 2 .1.1 - II 2.1.3 respect II 2.1 1 3 5 7 9
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COMPARISON SCORE
II 2.3.1 - II 2 .3.2 respect II 2.1 1 3 5 7 9

II 2 .1.1 - II 2 .1.2 respect II 2.1 1 3 5 7 9
II 2 .1.1 - II 2 .1.3 respect II 2.1 1 3 5 7 9
II 2 .1.1 - II 2 .1.4 respect II 2.1 1 3 5 7 9
II 2 .1.2 - II 2 .1.3 respect II 2.1 1 3 5 7 9
II 2 .1.2 - II 2 .1.4 respect II 2.1 1 3 5 7 9
II 2.1.3 - II 2 .1.4 respect II 2.1 1 3 5 7 9

II 3.1 - II 3.2 respect II.3 1 3 5 7 9

II 3.1.1 - II 3 .1.2 respect II 3.1 1 3 5 7 9

II 3.1.1.1 - II 3.1.1.2 respect II 3.1.1 1 3 5 9
II 3.1.1.1 - II 3.1.1.3 respect II 3.1.1 1 3 5 9
II 3.1.1.1 - II 3.1.1.4 respect II 3.1.1 1 3 5 9
II 3.1.1.1 - II 3.1.1.5 respect II 3.1.1 1 3 5 9
II 3.1.1.2 - II 3.1.1.3 respect II 3.1.1 1 3 5 9
II 3.1.1.2 - II 3.1.1.4 respect II 3.1.1 1 3 5 9
II 3.1.1.2 - II 3.1.1.5 respect II 3.1.1 1 3 5 9
II 3.1.1.3 - II 3.1.1.4 respect II 3.1.1 1 3 5 9
II 3.1.1.3 - II 3.1.1.5 respect II 3.1.1 1 3 5 9
II 3.1.1.4 - II 3.1.1.5 respect II 3.1.1 1 3 5 9
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COMPARISON SCORE
II 3.1.2.1 — II 3.1.2.2 respect II 3.1.2 1 3 5 7 9
II 3.1.2.1 - II 3.1.2.3 respect II 3.1.2 1 3 5 7 9
II 3.1.2.1 - II 3.1.2.4 respect II 3.1.2 1 3 5 7 9
II 3.1.2.1 - II 3.1.2.5 respect II 3.1.2 1 3 5 7 9
II 3.1.2.2 - II 3.1.2.3 respect II 3.1.2 1 3 5 7 9
II 3.1.2.2 - II 3.1.2.4 respect II 3.1.2 1 3 5 7 9
II 3.1.2.2 - II 3.1.2.5 respect II 3.1.2 1 3 5 7 9
II 3.1.2.3 - II 3.1.2.4 respect II 3.1.2 1 3 5 7 9
II 3.1.2.3 - II 3.1.2.5 respect II 3.1.2 1 3 5 7 9
II 3.1.2.4 - II 3.1.2.5 respect II 3.1.2 1 3 5 7 9

II 3.2.1 - II 3 .2.2 respect II 3 .2 1 3 5 7 9

II 3.2.1.1 - I I  3.2.1.2 respect II 3.2.1
II 3.2.1.1 - I I  3.2.1.3 respect II 3.2.1
II 3.2.1.2 - II 3.2.1.3 respect II 3.2.1

II 3.2.2.1 - II 3.2.2.2 respect II 3.2.2
II 3.2.2.1 - II 3.2.2.3 respect II 3.2.2
II 3.2.2.2 - II 3.2.2.3 respect II 3.2.2

5
5

5

5
5
5

7 9
7 9

7 9

7 9
7 9
7 9

II 4.1 - II 4.2 respect II.4
II 4.1 - II 4.3 respect II.4
II 4.2 - II 4.3 respect II.4

1
1
1

3
3
3

5
5
5

7 9
7 9
7 9
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COMPARISON SCORE
II 4.1.1 - II 4.1.2 respect II 4.1
II 4.1.1 - II 4.1.3 respect II 4.1
II 4.1.1 - II 4.1.4 respect II 4.1
II 4.1.1 - II 4.1.5 respect II 4.1
II 4.1.2 - II 4.1.3 respect II 4.1
II 4.1.2 - II 4.1.3 respect II 4.1
II 4.1.2 - II 4.1.4 respect II 4.1
II 4.1.2 - II 4.1.5 respect II 4.1

II 4.1.3 - II 4.1.4 respect II 4.1
II 4.1.3 - II 4.1.5 respect II 4.1
II 4.1.4 - II 4.1.5 respect II 4.1

1 3 5 7 9
1 3 5 7 9
1 3 5 7 9
1 3 5 7 9
1 3 5 7 9
1 3 5 7 9
1 3 5 7 9
1 3 5 7 9
1 3 5 7 9
1 3 5 7 9
1 3 5 7 ■ 9

II 4.2.1 - II 4.2.2 respect II 4.2 1 3 5 7 9
II 4.2.1 - II 4.2.3 respect II 4.2 1 3 5 7 9
II 4.2.2 - II 4.2.3 respect II 4.2 1 3 5 7 9

II 4.1.5.1 - II 4.1.5.2 respect II 4.1.5

II 4.3.1 - II 4.3.2 respect II 4.3 1 3 5 7 9
II 4.3.1 - II 4.3.3 respect II 4.3 1 3 5 7 9
II 4.3.1 - II 4.3.4 respect II 4.3 1 3 5 7 9

II 4.3.1 - II 4.3.5 respect II 4.3 1 3 5 7 9
II 4.3.2 - II 4.3.4 respect II 4.3 1 3 5 7 9
II 4.3.3 - II 4.3.4 respect II 4.3 1 3 5 7 9
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COMPARISON SCORE
II 5.1.1 - II 5.1.2 respect II 5.1 1 3 5 7 9
II 5.1.1 - II 5.1.3 respect II 5.1 1 3 5 7 9
II 5.1.2 - II 5.1.3 respect II 5.1 1 3 5 7 9

II 5.2.1 - II 5.2.2 respect II 5.2 1 3 5 7 9
II 5.2.1 - II 5.2.3 respect II 5.2 1 3 5 7 9
II 5.2.2 - II 5.2.3 respect II 5.2 1 3 5 7 9

II 5.3.1 - II 5.3.2 respect II 5.3 1 3 5 7 9
II 5.3.1 - II 5.3.3 respect II 5.3 1 3 5 7 9
II 5.3.2 - II 5.3.3 respect II 5.3 1 3 5 7 9

II 5.4.1 - II 5.4.2 respect II 5.4 1 3 5 7 9
II 5.4.1 - II 5.4.3 respect II 5.4 1 3 5 7 9
II 5.4.2 - II 5.4.3 respect II 5.4 1 3 5 7 9

PART 4: MISCELLANEOUS

Are there any other comments that you wish to make? Please
include additional sheets as needed.

Please return completed questionnaire to:
Harry Castillo 
1118-A McGee Drive 
Norman, Oklahoma 73069 
Phone: 405-321-3254
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From the experts' answers to the preceding question­
naire, in which thirteen experts participated, five outside 
the country and eight inside, answers for each item were 
added and divided by the number of experts. Then that data 
was set up on the matrices shown on Tables D.4 through D.46.



4. Judgment Matrices from the Experts' 
Answers to Questionnaire. 
Characteristic Vectors

250
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LEVEL I-O: COUNTRY DEVELOPMENT
DATE: Nov., 1981

Cl <2 C3 C4 C5 C6 CV*

1̂ 1 65/13 55/13 65/13 63/13 65/13 0.437

2̂ 13/15 1 24/13 55/13 263/13 65/13 0.0263

S 13/55 13/24 1 60/13 81/13 50/13 0.155

4̂ 13/65 13/55 13/60 1 43/13 55/13 0.0736

13/63 13/263 13/81 13/43 1 39/13 0.0377

6̂ 13/65 13/65 13/50 13/55 13/39 1 0.0346
*CV refers to characteristic yectors

^  max= 7.1665

Table D.4: JUDGMENT MATRIX FROM THE EXPERTS' ANSWERS
TO QUESTIONNAIRE AT LEVEL 1-0

CONTRIBUTORY FACTORS:
'1 : I.l Development and services of water supply (INAA)

''2: 1.2 Development and services of solid waste

_________collection and disposal (MSJ)___________

3̂: 1.3 Preparation of human resources at postgraduate

_________level CUCR) ------------------------ -----0
4: 1.4 Development and services of industrial solid

_________waste treatment and disposal (MEIC)__________

5: 1.5 Development of a national program of natural

_________resources protection (SENAS)________________
" '6: 1.6 Noise and air pollution control (MS)
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DATE : Nov., 1981

LEVEL I-l: DEVELOPMENT AND SERVICES OF WATER SUPPLY

C] C; CV*

1̂ 1 34/13 13/32 13/24 60/13 0.197

2̂ 13/34 1 13/44 13/26 42/13 0.114

32/13 44/13 1 34/13 68/13 0.412

^4 24/13 26/13 13/34 _ 1 50/13 0.226

S 13/60 13/42 13/68 13/50 1 0.0514
*CV refers to characteristic vectors

max= 5.1896X
Table D.5: JUDGMENT MATRIX FROM THE EXPERTS'

ANSWERS TO QUESTIONNAIRE:AT LEVEL I-l

CONTRIBUTORY FACTORS:

Ĉ : II.1 Administration and inspection

Cg: II.2 Research_____________________________

c— 1" TT ? nec-ign-tng gf anHarHi yi'ng ̂ Tnnni t-nring

__________ and sampling______________________
Ĉ : II.4 Dissemination, collection of information,

and teaching

C,: II.5 Assistance
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DATE : Nov., 1981

LEVEL 1-2: DEVELOPMENT AND SERVICE OF SOLID WASTE
COLLECTION AND DISPOSAL (MST)

<1 (=2 S C4 S CV*

1 45/13 86/13 65/13 65/13 0.488

2̂ 13/45 1 65/13 50/13 13/37 0.163

13/86 13/65 1 13/39 13/68 0.0402

^4 13/65 13/50 39/13 1 13/44 0.0752

13/65 37/13 68/13 44/13 1 0.234

*CV refers to characteristic vectors
5.3833

Lstic ve 
\max=

Table D.6: JUDGMENT MATRIX FROM THE EXPERTS'
ANSWERS TO QUESTIONNAIRE, AT LEVEL 
1-2

CONTRIBUTORY FACTORS:

C, : II.1 Administration and inspection

II.2 Research
c •3' II.3 Designing, standardizing, monitoring

___________and sampling_________________

.Eà:__ ILA_Dissemination, collection of infor-
mation and teaching

c •5' II.5 Assistance
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DATE : Nov.. 1981

LEVEL 1-3: PREPARATION OF HUMAN RESOURCES AT
POSTGRADUATE LEVEL (UCR)

Cl (=2 C3 C4 C5 CV*

1 13/45 71/13 60/13 50/13 0.270

45/13 1 76/13 65/13 60/13 0.478

13/71 13/79 1 13/47 13/76 0.0380

^4 13/60 13/65 47/13 1 13/42 0.0738

S 13/50 13/60 76/13 42/13 1 0.140
*CV refers to characteristic vectors

max= 5.5372

Table I).7: JUDGMENT MATRIX FROM THE EXPERTS'
ANSWERS TO QUESTIONNAIRE. AT LEVEL 
1-3

CONTRIBUTORY FACTORS;

Cr II.1 Administration and inspection

Cg: II.2 Research

C3: II.3 Designing, standardizing, monitoring
and sampling

C4: II.4 Dissemination, collection of infor-
mation and teaching

S: II.5 .Assistance
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DATE; Nov., 1981

LEVEL 1-4:__ant» CFPVTrirg nv TwmTgTPTAT

___________ SOLID WASTE TREATMENT AND DISPOSAL

(MEIC)

Cl c? c? s c? CV*

^1 1 13/42 65/13 50/13 50/13 0.262

"2 42/13 1 65/13 76/13 68/13 0.487

13/65 13/65 1 13/34 13/29 0.0521

^4 13/50 13/76 34/13 1 13/55 0.0707

13/50 13/68 24/13 55/13 1 0.128
*CV refers to characteristic vectors

max=. 5.4962X'

Table D.8: JUDGMENT MATRIX FROM THE EXPERTS'
ANSWERS TO QUESTIONNAIRE. AT LEVEL 1-4

CONTRIBUTORY FACTORS:

Cl = II.1 Administration and inspection

C?: TT.2 Rpqparnh

C?: TT.3 T)psi trnint». standsrdi 7.ino-. mnni f-nrinp

and sampling

C4: II.4 Dissemination, collection of infor-

mation. and teaching

C5: TT.5 Aaa-i st-anrp
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DATE : Nov., 1981

LEVEL 1-5: DEVELOPMENT OF A NATIONAL PROGRAM OF
NATURAL RESOURCES PROTECTION (SENAS)

c? S CV*

1 13/47 76/13 45/13 50/13 0.242

47/13 1 91/13 68/13 81/13 0.508

s 13/76 13/91 1 13/65 13/86 0.0322

13/45 13/68 65/13 1 13/50 0.0777

13/50 13/81 86/13 50/13 1 0.140
*CV refers to characteristic vectors

^ax= 5.6869

Table D.9: JUDGMENT MATRIX FROM THE EXPERTS'
ANSWERS TO QUESTIONNAIRE. AT LEVEL
1-5

CONTRIBUTORY FACTORS:

c *1' II.1 Administration and inspection

2̂' II.2 Research 
C,:3" II.3 Designing, standardizing, monitoring 

and sampling___________________

C.: II.4 Dissemination, collection of information

and teaching

 Hi?., Agsistanc?
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DATE: Nov., 1981

LEVEL 1-6: NOISE AND AIR POLLUTION CONTROL

Cl C2 C3 Cf, C5 CV*

1̂ 1 71/13 65/13 13/45 71/13 0.281

2̂ 13/71 1 13/27 13/68 21/13 0.0618

13/65 37/13 1 13/81 34/13 0.0989

^4 45/13 68/13 81/13 1 97/13 0.514

13/71 13/21 13/34 13/97 1 0.0449
*CV refers to characteristic vectors

^  max= 5.3686

Table D.IO: JUDGMENT MATRIX FROM THE EXPERTS'
ANSWERS TO QUESTIONNAIRE.AT LEVEL 
1-6

CONTRIBUTORY FACTORS:

Ĉ : II.1 Administration and inspection

■ 2 '  II.2  Research_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
C ;

 L L . 2 _ _ D e s i g n i n g ^  s r a n d a r d i z i n g ,  T n n m ' f n r i n g  —

__________and sampling
C :4' II.4 Dissemination, collection of information.

 ______ and teaching
c •5 *  I I .  5  A s s i s t a n c e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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DATE : Dec.. 1981

LEVEL II-l: ADMINTSTRATTDN AND TNSPKPTTnw

Cl C2 C3 C4 CV*

Cl 1 42/13 34/13 60/13 0.493

2̂ 13/42 1 39/13 39/13 0.265

S 13/34 13/39 1 52/13 0.170

^4 13/60 13/39 13/52 1 0.0718
*CV refers to characteristic vectors 

max= 4.3130X
Table D.ll: JUDGMENT MATRIX FROM THE EXPERTS'

ANSWERS TO QUESTIONNAIRE.AT LEVELII-l

CONTRIBUTORY FACTORS:__________________

^ 1 *  T T . 1 . 1  Afim-ini  g f i - c f i - . T o  •̂t,A i n S p e C t i O H  _

^2 ' II.1.2 ParM'cipafinn nn ■.n-ri nn c COro~--

____________missions and-committees_______
C :3’ II.1.3 Participation of the institution

in scientific and technological

societies

Ĉ : II.1.4 Organizations for events
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LEVEL II-l.l: ADMINISTRATION AND INSPECTION DUTIES

Cl C2 C3 C4 C; c* C7 CV*

1 50/13 33/13 73/13 86/13 97/13 112/1: 0.437

13/50 1 39/13 50/13 68/13 84/13 84/13 0.232

3̂ 13/63 13/39 1 29/13 39/13 60/13 65/13 0.126

4̂ 13/73 13/50 13/29 1 32/13 47/13 60/13 0.0882

13/86 13/68 13/39 13/32 1 32/13 50/13 0.0567

13/97 13/84 13/60 13/47.. 13/32 1 32/13 0.0332

'7 13/112 13/84 13/65 13/60 13/50 13/32 I 0.0246
*CV refers to characteristic vectors A max=- 7.5164

Table D.12: JUDGMENT MATRIX FROM THE EXPERTS' ANSWERS
QUESTIONNAIRE'AT LEVEL II-l.l

TO

Cy II.1.1.1 General management

C2 = II.1.1.2 General Director of administration and

inspection

C3: II.1.1.3 Chairman of administrative department

C4: II.1.1.4 Chairman of insnection department

C5: TT.1 .1.3

Cft-- ..TT 1 1 A

C7: II.1.1.7 Coordinator
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DATE; Dec., 1981

LEVEL II-l.2: PARTICIPATION ON VARIOUS COMMISSIONS 

AND COMMITTEES

S s S C/, s CV*

^1 1 42/13 71/13 89/13 109/13. 0.522

s 13/42 1 42/13 63/13 81/13 0.255

s 13/71 13/42 1 39/13 58/13 0.123

13/89 13/63 13/39 1 37/43 0.0636

5̂ 15/lOS 13/81 13/58 13/37 1 0.0358
*CV refers to characteristic vectors

max= 5.2735
Table D.13: JUDGMENT MATRIX FROM THE EXPERTS' ANSWERS

TO QUESTIONNAIRE: AT LEVEL II-l.2

CONTRIBUTORY FACTORS:
C, : II.1.2.1 Governmental executive board

_2' II.1.2.2 Institutional council_____________
c  •-U__ II.1.2.3 Administrative technical council___
C/̂ : II.1.2.4 Inspectory technical council
C :5* II.1.2.5 Special commissions and committees
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DATE: Dec., 1981

LEVEL TT-1.~3: PAPTTrTT>ATTnw nv t h p  t w -  

STITUTION IN SCIENTIFIC AND TECHNOLOGICAL 

SOCIETIES

Cl C2 C3 CV*

1 68/13 102/13 0.733

13/68 1 58/13 0.202

.3/102 13/58 1 0.0650
*CV refers to characteristic vectors 

^max= 3.1335

Table D.14: JUDGMENT MATRIX FROM THE
EXPERTS' ANSWERS TO QUES­
TIONNAIRE AT LEVEL II-l.3

CONTRIBUTORY FACTORS :

Cr II.1.3.1 International

C2 = II.1.3.2 Internal

C3: TT.1.3.3



262

DATE: Dec., 1981

LEVEL II-l.4 ORGANIZATION FOR EVENTS

Cl Cp C3 CV*

1̂ 1 76/13 86/13 0.743

cp
13/76 1 39/13 0.176

13/86 13/39 1 0.0811

^max= __ 3.1066

Table D.15: JUDGMENT MATRIX FROM THE
EXPERTS' ANSWERS TO QUES­
TIONNAIRE AT LEVEL II-l.4

CONTRIBUTORY FACTORS

Cr II.1.4.1 International

II.1.4.2 National

Cy TT-1.4.3
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DATE : Dec., 1981

LEVEL II-2 RESEARCH

Cl C3 C] CV*

1̂ 1 52/13 31/13 0.698

13/52 1 34/13 0.207

13/81 13/34 1 0.0943

*CV refers to characteristic vectors 
max= 3.0299X

Table D.16; JUDGMENT MATRIX FROM THE 
EXPERTS' ANSWERS TO QUES­
TIONNAIRE AT LEVEL II-2

CONTRIBUTORY FACTORS:

1̂ = II.2.1 International level

C2 = II.2.2 National level

C3: II.2.3 Tn.qf-1 fiif-i nnal Ipirol
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DATE : Dec.. 1981

LEVEL T T - ? . 1 -  PP.gT^APrw a t  t t i t f b .

NATIONAL LEVEL

Cl Cg CV*

1̂ 1 39/13 0.750

13/34 1 0.250
*CV refers to characteristic 
vectors \

A ’,max= 2.000

Table D.17: JUDGMENT MATRIX FROM
THE EXPERTS' ANSWERS 
TO QUESTIONNAIRE AT 
LEVEL II-2.1

CONTRIBUTORY FACTORS:

Cl : II.2.I.l Organization of

_________ research
Ĉ : II.2.1.2 Practice of re­

search
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DATE: Dec., 1981

LEVEL II-2.1.1 ORGANIZATION OF RESEARCH

AT INTERNATIONAL LEVEL

Cl C] CV*

1̂ 1 52/13 95/13. 0.688

13/52 1 69/13 0.246

13/95 13/69 1 0.0660

*CV refers to characteristic vectors 
jnax= 3.1277X-

Table D.18: JUDGMENT MATRIX FROM THE
EXPERTS' ANSWERS TO QUES­
TIONNAIRE AT LEVEL 11-2,1.1

CONTRIBUTORY FACTORS:

C : TT 9 1 1 1

V II.2.1.1.2 Supervisor

TT.2.1 1.3 R p c s p a r r h p r
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DATE : 1QS1

LEVEL TT-o 1 o PRACTICE OF RESEARCH

AT T W T R B W A T T O M A T  tf v t t t

Cl C2 C3 CV*

Cl 1 42/13 95/13 0.662

C2 13/42 1 67/13 ,0.270

C3 13/95 13/67 1 0.0688
*CV refers to characteristic vectors

Table D.19: JUDGMENT MATRIX FROM THE
EXPERTS' ANSWERS TO QUES­
TIONNAIRE AT LEVEL II-2.1.2

CONTRIBUTORY FACTORS:

C,: II.2.1.2.1 Suoerviqnr

C2' TT.2.1.2.2
C, II.2.1.2.3 Assistant
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DATE: Dec.. 1981

LEVEL II-2.2 RESEARCH AT NA- 

TIONAL LEVEL

^1 CV*

1̂ 1 39/13 0.750

2̂
13/39 1 0.250

*CV refers, to characteristic 
vectors ^  max= 2.QQ0

Table D.20: JUDGMENT MATRIX FROM
THE EXPERTS' ANSWERS 
TO QUESTIONNAIRE AT 
LEVEL II-2.2

CONTRIBUTORY FACTORS:_______

Cl : II.2.2.1 Organization of
research

C o . - II.2.2.2 Practice of re­

search
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DATE: Dec., 1981

LEVEL II-2.2.1: ORGANIZATION OF

RESEARCH AT NATIONAL

■LE.YEL..

S CV*

1 49/13 91/13 0.679

2̂ 13/49 1 65/13 0.251

13/91 13/65 1 0.0698
*CV refers to characteristic vectors 

^max= 3.110

Table D.21: JUDGMENT MATRIX FROM THE
EXPERTS' ANSWERS TO QUES­
TIONNAIRE AT LEVEL II-2.2.1

CONTRIBUTORY FACTORS:

II.2.2.1.1 Coordinator

2̂ = II.2.2.1.2 Supervisor

'3: II.2.2.1.3 ■Rpspprohp-r
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DATE; Dec., 1981

LEVEL II-2.2.2 PRACTICE OF 'RESEARCH

AT NATIONAL LEVEL

s s S CV*

1̂ 1 39/13 91/13 0.651

2̂ 13/39 1 63/13 0.277

13/91 13/63 1 0.0728
*CV refers to characteristic vectors 

^max= 3.0546

Table D.22: JUDGMENT MATRIX FROM THE
EXPERTS' ANSWERS TO QUES­
TIONNAIRE AT LEVEL II-2.2.2

CONTRIBUTORY FACTORS :

C : II.2.2.2.1 Supervisor

4 II.2.2.2.2 Researcher
C : II.2.2.2.3 A s r i Bfanf
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DATE : Dec., 1981

LEVEL II-2.3: RESEARCH AT IN­

STITUTIONAL LEVEL

<̂2 CV*

1 39/13 0.750

13/39 1 0.250

*CV refers .to characteristic 
vectors \ max= 2.000

Table D.23: JUDGMENT MATRIX FROM
THE EXPERTS' ANSWERS 
TO QUESTIONNAIRE AT 
LEVEL I1-2.3

CONTRIBUTORY FACTORS:

C^: II.2.3.1 Organization of

rpgparrli
C„.2* II.2.3.2 Practice of re­

search
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DATE: Dec., 1981

LEVEL II-2.3.1: ORGANIZATION OF RE-

SEARCH AT INSTITUTIONAL

LEVEL

Cl c? C] CV*

"l 1 47/13 89/13 0.675

c? 13/47 1 60/13 0.251

s 13/89 13/60 1 0.0733

X max= 3.0888

Table D.24: JUDGMENT MATRIX FROM THE
EXPERTS' ANSWERS TO QUES­
TIONNAIRE AT LEVEL II-2.3.1

CONTRIBUTORY FACTORS:
II.2.3.1.1 Coordinator

2̂: II.2.3.1.2 Supervisor

S: II.2.3.1.3 Researcher
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DATE : Per-., 19R1

LEVEL II-2.3.2; PRACTICE OF RESEARCH

AT INSTITUTIONAL LEVEL

S S CV*

1 37/13 89/13 0.645

13/37 1 58/13 0.278

13/89 13/58 1 0.0767
*CV refers to characteristic vectors 

max= 3.0426X
Table D.25: JUDGMENT MATRIX FROM THE

EXPERTS' ANSWERS TO QUES­
TIONNAIRE AT LEVEL II-2.3.2

CONTRIBUTORY FACTORS:

"r TT.9.1 9 1
II.2.1.2.2 Researcher

S: II.2.1.2.3 Assistant
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DATE: Dec., 1981

LEVEL II-3: DESIGNING. STANDARD.

IZING, MONITORING, 

SAMPLING

1̂ CV*

^1 1 24/13 0.649

13/24 1 0.351

vectors max= 1.0000

Table D.26: JUDGMENT MATRIX FROM
THE EXPERTS' ANSWERS 
TO QUESTIONNAIRE .AT 
LEVEL II-3

CONTRIBUTORY FACTORS:
Q
1: II.3.1 Organization of de-

 _____ _____ signing, standardizing,

___________monitoring, .gampl in.

•"2: II.3.2 Practice nf (L̂ .s.ign.i.no, 

 ____________ standardi7:ing.,_mQnj.-

toring, sampling
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DATE: Dec., 1981

LEVEL II-3.1: ORGANIZATION OF

DESIGNING. STANDARnT7TWr., MnWT- 

TORING, SAMPLING

2̂ CV*

1 42/13 0.764

2̂ 13/42 1 0.236

"CV refers Xo characertistic 
vectors \ max= 2.0000

Table D.27 JUDGMENT MATRIX FROM 
THE EXPERTS' ANSWERS 
TO QUESTIONNAIRE AT 
LEVEL II-3.1

CONTRIBUTORY FACTORS:
C '1' II.3.1.1. Development of plans 

and programs for designing, 
standardizing, monitoring and 
sampling by studying, improving 
and implementing the program

2̂" II.3.1.2 Participation in de- 
velopment of method for design-

 ing, standardizing, monitoring
and sampling
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DATE; Dec., 1981

LEVEL II-3.1.1: DEVELOPMENT OF PLANS

AND PROGRAMS FOR DESIGNING, STANDARD­

IZING, MONITORING, AND SAMPLING BY 

STUDYING, IMPROVING AND IMPLEMENTING PROGRAM

Cl c. CV*

1̂ 1 13/63 13/94 0.0721

63/13 1 13/37 0.282

94/13 37/13 1 0.646
*CV refers to characteristic vectors

3.0465max=

Table D.28: JUDGMENT MATRIX FROM THE
EXPERTS' ANSWERS TO QUES- 
NAIRE AT LEVEL II-3.1.1

CONTRIBUTORY FACTORS:

Cr' II.3.1.1.1 International

C : II.3.1.1.2 National

4 II.3.1.1.3 Tnfifi nnal
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DATE: Dec., 1981

PARTICIPATION IN THE

Judgment of methods for designtnc.

STANDARDIZING, MONITORING, AND SAMPLING

Cl Cz c? CV*

Cl 1 13/60 13/61 0.0716

Cg 60/13 1 13/52 0.238

s 91/13 52/13 1 0.660

*CV refers to characteristic vectors

Table D.29: JUDGMENT MATRIX FROM THE
EXPERTS' ANSVŒRS TO QUES­
TIONNAIRE. AT LEVEL II-3.1.2

CONTRIBUTORY FACTORS:

II.3.1.2.1

C?: TT 3 1 9  9

C3: II.3.1.2.3 Institutional
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DATE; Dec.. 1981

LEVEL II-3.2; PRACTICE OF DE- 

SIGNING, STANDARDIZING, MONITORING, 

SAMPLING

Cl CV*

-Cl 1 39/13 0.750

Co 13/39 1 0.250
*CV refers to characteristic 
vectors \ max= 2.0000

Table D.30: JUDGMENT MATRIX FROM
EXPERTS' ANSWERS TO 
QUESTIONNAIRE AT 
LEVEL II-3.2

CONTRIBUTORY FACTORS:_________

1̂; II.3.2.1 Direct work with

  envirianmantal
_____________ aspect

2̂' II.3.2.2 Courses and

seminars
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DATE: Dec.. 1981

LEVEL II-3.2.1: DIRECT WORK WITH THE__________

ENVIRONMENTAL ASPECT

S s S (=6 CV*

1̂ 1 60/13 94/13 94/13 L17/13 0.577

2̂ 13/60 1 55/13 65/13 55/13 0.228

13/94 13/55 1 26/13 52/13 0.0938

"4 13/94 13/65 13/26 1 37/13 0.0637

S 13/11713/55 13/52 13/37 1 0.0374

*CV refers to characteristic vectors
\ max= 5.3791

Table D.31: JUDGMENT MATRIX FROM EXPERTS' ANSWERS
TO QUESTIONNAIRE'AT LEVEL II-3.2.1

CONTRIBUTORY FACTORS :

II.3.2.1.1 Standard laws

11.3.2,1.2 Design reauirements

II.3.2.1.3 Norms
II.3.2.1.4 Monitoring methods

Cq: II.3.2.1.5 Sampling methods
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DATE: _Dec.. 1981

LEVEL II-3.2.2 COURSES AND SEMINARS____________

Cl C3 Cl C4 C<5 CV*

^1 1 63/13 89/13 94/13 117/13 0.570

2̂
13/63 1 60/13 89/13 94/13 0.256

s 13/89 13/60 1 26/13 43/13 0.0829

<=4 13/94 13/89 13/26 1 42/13 0.0589

13/11; 13/94 13/45 13/42 1 0.0319

*CV refers to characteristic vectors
Amax= 5,.42,à&

Table D.32: JUDGMENT MATRIX FROM EXPERTS' ANSWERS
TO QUESTIONNAIRE at LEVEL 11-3.2.2

CONTRIBUTORY FACTORS:

1  = II.3.2.2.1 Design

T T .3 ? 9.9

V TT.3.9 9.3

■4 : II 3.2.2.4 Monitoring

'5 = II 3.2,2.5 Samnline
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DATE: Dec., 1981

LEVEL II-4: DISSEMINATION, COLLECTION

OF INFORMATION, AND

TEACHING

Cl Cz C3 CV*

1̂ 1 60/13 86/13 0.715

13/60 1 42/13 0.203

13/86 L3/42 1 0.0824
*CV refers to characteristic vectors

3.0738max=.

Table D.33: JUDGMENT MATRIX FROM EX­
PERTS ANSWERS TO QUES­
TIONNAIRE' at LEVEL II-4

CONTRIBUTORY FACTORS:
c !1: II.4.1 Publications

'2: II.4.2 Proposals. lectures. cnn-

presentations

S'
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DATE: Dec.. 1981

LEVEL II-4J-; PUBLICATIONS

C] c? s C4 CV*

1 37/13 63/13 89/13 102/13 0.487

13/37 1 50/13 52/13 76/13 0.266

s 13/63 13/50 1 50/13 81/13 0.143

"4 13/89 13/52 13/50 1 60/13 0.0718

5̂ .3/102 13/76 13/81 13/60 1 0.0324
refers to characteristic vectors

T n a x =  5.5135

Table D.34: JUDGMENT MATRIX FROM EXPERTS' ANSWERS
TO QUESTIONNAIRE AT LEVEL II-4.1

CONTRIBUTORY FACTORS: 
C1: II.4. .1 Books

TT A. ?
■3: II.4. .3 Patents

=4: II.4. .4 Articles

=5; II.4. .5 Instructional material
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DATE; Dec.. 1981

LEVEL II-4.1.1 PUBLICATION OF 

BOOKS

C] S CV*

1 13/65 0.167

65/13 1 0.833

*CV refers to characteristic 
vectors i max= 2.0000

Table D.35: JUDGMENT MATRIX
FROM EXPERTS' ANS­
WERS TO QUESTIONNAIRE 
AT LEVEL II-4.1.1

CONTRIBUTORY FACTORS:

’'1: II.4.1.1.1 National

^2: I I . 4 - 1.1 . ?  T n t P m a t i o n a l -
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DATE: Dec.. 1981

LEVEL IT-A.I.? s n T F W T T T T T r  P T T T t-  

LICATIONS

Cl C2 CV*

^1 1 13/63 0.171

2̂ 63/13 1 0.829
*CV refers to characteristic 
vectors ^ max= 2.0000

Table D.36: JUDGMENT MATRIX FROM
EXPERTS' ANSWERS TO 
QUESTIONNAIRE' AT 
LEVEL II-4.1.2

CONTRIBUTORY FACTORS:

^1: TT-A.1.7.1 Nat-innal .. —
Q
2: II.4.1.2.2 International



2 8 4

DATE: Dec., 1981

LEVEL II-4.1.3 REGISTRATION 

OF PATENTS

Cl C2 CV* •

"l 1 13/61 0.176

61/13 1 0.824

"CV refers to characteristic 
vectors \ max= 2.000

Table D.37: JUDGMENT MATRIX FROM
EXPERTS' ANSWERS TO
questionnaire: at
LEVEL II-4.1.3

CONTRIBUTORY FACTORS:

C^: II.4.1.3.1 National

"2 : I T . 4 . 1 . 3 - 7  T n t P m a t i w a A-
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DATE : Dec., 1981

LEVEL II-4.1.4: PUBLICATION OF

ARTICLES

Cl Cz CV*

<̂1 1 13/31 0.203

51/13 1 0.797

*CV refers to characteristic 
vectors \ max= 2.0000

Table D.38: JUDGMENT MATRIX FROM
EXPERTS' ANSWERS TO 
QUESTIONNAIRE'AT 
LEVEL II-4.1.4

CONTRIBUTORY FACTORS:

II.4.1.4.1 National
Co . ̂• TT -4.1 LJ?.— International-
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DATE: Dec.. 1981

LEVEL II-4.1.5 TNSTRUCTTONAT.

MATERIAL

s c? CV*

-S 1 13/46 0.220

2̂ 46/13 1 0.780

*CV refers to characteristic 
vectors 1 max= 2.0000

Table D.39: JUDGMENT MATRIX FROM
EXPERTS' ANSWERS TO 
QUESTIONNAIRE. AT 
LEVEL II-4.1.5

CONTRIBUTORY FACTORS:

1̂: II.4.1.5.1 National
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DATE; J?,ec... 198.1., 
LEVEL TT-A 9. proposals. CONTERENCES

AND SEMINAR PRESENTATIONS

Cl C2 C3 CV*

"l 1 78/13 110/13 0.752

2̂ 13/78 1 63/13 0.189

S 13/llC 13/63 1 0.0589
*CV refers to characteristic vectors

max= 3.1717

Table D.4G: JUDGMENT MATRIX FROM
EXPERTS' ANSWERS TO 
QUESTIONNAIRE AT 
LEVEL II-4.2

CONTRIBUTORY FACTORS:

1,; IT.4.2-1

T T / ,  0 9

=3: II.4.2.3 Institutional
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DATE: Dec.. 1981

LEVEL II-4.3: DOCUMENTS PREPARATTON

Cl Cj c,3 C4 CV*

1 63/13 84/13 106/13 0.636

13/63 1 47/13 65/13 0.220

13/84 13/47 1 47/13 0.0992

(̂4 13/106 13/65 13/47 1 0.0457
*CV refers to characteristic vectpr

)s.inax= gyg692

Table D.4I: JUDGMENT MATRIX FROM EXPERTS'
ANSWERS TO QUESTIONNAIRE AT 
LEVEL II-4.3

CONTRIBUTORY FACTORS:

1: II.4.3.1 Reoorts
C2: II.4.3.2 Proposals

C3: II.4.3.3 Outline of proposals

C4: II.4.3.4 Summaries
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DATE: Dec.. 1981

LEVEL II-5: ASSISTANCE________________ _

Cl C2 C3 04 CV*

1̂ 1 47/13 89/13 117/13 0.572

13/47 1 86/13 107/13 0.299

3̂ 13/89 13/86 1 87/13 0.0968

^4 13/117 13/10' 13/87 1 0.0322
*CV refers to characteristic vectors

max= 4.5549

Table D.42: JUDGMENT MATRIX FROM EXPERTS'
ANSWERS TO QUESTIONNAIRE AT 
LEVEL II-5

CONTRIBUTORY FACTORS:
C !1' II.5.1 Assistance to administration 

and inspection
C :2‘ II.5.2 Assistance to research 
C , :3' II.5.3 Assistance to designing, stan­

dardizing, monitoring, sampling
C :4‘ II.5.4 Assistance to dissemination, 

collection of information.

and teaching
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DATE;

LEVEL II-5.1: ASSTQTAwrF rn

TRATION AND INSPECTION

C] c? S CV*

Cl 1 76/13 109/1: 0.744

13/76 1 73/13 0.200

.3/109 13/76 1 0.0558
*CV refers to characteristic vectors 

nax=^ a x =

Table D.43: JUDGMENT MATRIX FROM EX­
PERTS' ANSWERS TO QUES­
TIONNAIRE AT LEVEL II-5.1

CONTRIBUTORY FACTORS:

TT S . 1 1 Tnf'P̂ 'maf 1 nnal
II.5.1.2 National

II.5.1.3 Institutional



291

DATE: Dec., 1981

LEVEL II-5.2: ASSISTANCE TO RESEARCH

Cl C2 C3 CV*

^1 1 86/13 107/13 0.763

13/86 1 58/13 0.177

13/10/ 13/58 1 0.0606
*CV refers to charaçteristic vectors

max= 3.1839

Table D.44: JUDGMENT MATRIX FROM EX­
PERTS' ANSWERS TO QUES­
TIONNAIRE. AT LEVEL II-5.2

CONTRIBUTORY FACTORS:

C : T T S  n 1 International
V II.5.2.2 National

S ’ II.5.2.3 Institutional
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DATE: Dec., 1981

LEVEL II-5.3: ASSISTANCE TO DESIGNING.

STANDABDIZING, MONITORING,

AND SAMPLING

Cg S CV*

1 65/13 L04/13 0.727

s 13/65 1 65/13 0.210

s 13/10̂ 13/63 1 0.0628
*CV refers to characteristic vectors V max= 3.1380

Table D.45: JUDGMENT MATRIX FROM EX­
PERTS' ANSIŒRS TO QUES­
TIONNAIRE AT LEVEL II-5.3

^1: II.5.3.1 International

S: 11.5.3.2 National

T T S
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DATE: Dec.. 1981

LEVEL II-5.4: ASSISTANCE Tn nTggvMT-

NATION, COLLECTION OF 

INFORMATION, AND TEACHING

Cl Cz C3 CV*

1 76/13 107/13 0.750

C2 13/76 1 58/13 0.188

13/10: 13/58 1 0.0620

*CV refers to characteristic vectors 
max= 3.1496T

Table D.46: JUDGMENT MATRIX FROM EX­
PERTS' ANSWERS TO QUES­
TIONNAIRE

CONTRIBUTORY FACTORS :

Cr II.5.4.1. International

C2: II.5.4.2. National
C3: II.5.4.3 Institutional
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5. Tree in Detail with the Absolute Values 
In Chapter III, Section C, the application of the 

systemic approach to construct the tree of factors was 
described, which is necessary for the determination of the 
activities' weights.

From the experts' answers to the questionnaires the 
tree of factors was constructed and was particularized for 
Costa Rica. Appendix C shows the tree with different levels 
containing the specific factors involved that correspond to 
the main goal, the objectives of the institutions and their 
activities and functions.

The results from the experts' answers which constitute 
the judgment matrices are shown in Appendix D, Section 4. with 
the data of the judgment matrices, and by applying the computer 
program, the characteristic vectors and values that are used as 
absolute weights of the tree factors were obtained. Figure D.f 
shows the absolute values at the highest level obtained from the 
multiplication of vertically successive node values. For in­
stance, the absolute value of node A to the highest level node 
C is obtained by multiplying A * B. The values that are found 
in the circles of the nodes are the absolute weights. These 
weights are then multiplied by 100 in order to obtain the scale 
with a range from 0 to 100 that will be used in the evaluation 

of a particular environmental problem.
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Figure D.4 Absolute value of mode A to 

the highest level C obtained 

by multiplying values A x B
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APPENDIX E

INFORMATION PERTAINING TO THE INSTITUTIONS
RELATED TO THE CATEGORIES OF ENVIRONMENTAL
AFFAIRS FOR EQUATING THESE CATEGORIES AND 
THE CORRESPONDING CATEGORIES DETERMINED 
FROM THE PROPOSED METHODOLOGY TO A FINAL 

COMMON SCALE

1. Introduction
2. Status of Environmental Affairs Evalu­

ation and Categorization Questionnaire
3. Current Status of Environmental Affairs 

of the Institutions' Judgment Matrices 
from Experts' Answers to the Questionnaire

4. Tree in Detail with the Absolute Values of 
the Current Status from the Experts' 
Answers
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APPENDIX E

INFORMATION PERTAINING TO THE INSTITUTIONS 
RELATED TO THE CATEGORIES OF ENVIRONMENTAL 
AFFAIRS FOR EQUATING THESE CATEGORIES AND 
THE CORRESPONDING CATEGORIES DETERMINED 
FROM THE PROPOSED METHODOLOGY TO A FINAL 

COMMON SCALE

1. Introduction 
Although the information collected from the insti­

tutions shows that very little has been done in the field of 
environmental problems, a scale has been constructed from 
that information. Also the suggestions for the equivalencies 
of this scale and the methodology scale to a final scale are 
included.
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2. Status of Environmental Affairs 
Evaluation and Categorization 

Questionnaire
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QUESTIONNAIRE

STATUS OP ENVIRONMENTAL AFFAIRS
EVALUATION AND CATEGORIZATION

December 5, 1981

Dear

Having learned of your interest in environmental mat­
ters, I am writing to seek your assistance in my work. Spe­
cifically, this letter is meant to explain the attached 
questionnaire, which I hope you can find the time to complete 
and return.

The purpose of the questionnaire is to determine the 
status of the environmental affairs in your country and more 
specifically in your institution. The government of Costa 
Rica has stated the need for a formal procedure for the evalu­
ation and categorization of an environmental program that will 
provide a better understanding of the environmental, legal, 
technical, and economic complexities of dealing with the 
resources.

The questionnaire is divided into four parts. Part one 
is an optional personal profile, and part two addresses the 
current general status of environmental aspects in your coun­
try. Part three is a list of environmental activities and
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functions, which you are asked to rate; and part four is 
a miscellaneous section where you are asked to evaluate 
your institution's efficiency in function of employees' 
educational level, suggest a scale to evaluate the insti­
tution's experience in environmental problems, and finally 
you may include any concerns which were not specifically 
addressed earlier.

The aggregate response to the questionnaire will 
determine the current status of environmental affairs in 
your institution and in your country.

I hope you can find the time to complete and return 
the questionnaire. My work depends quite heavily on your 
cooperation. Your cooperation will not only further my 
studies, but it will help in solving a growing problem in 
Latin American countries. I thank you in advance and look 
forward to your reply.

Yours sincerely.

Harry Castillo 
Doctoral Candidate
Carson Engineering Building
The University of Oklahoma at Norman
Norman, Oklahoma 73069

HCV/hcv
Attachments
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QUESTIONNAIRE

STATUS OF ENVIRONMENTAL AFFAIRS 
EVALUATION AND CATEGORIZATION

DESIGN OF A GENERAL METHODOLOGY FOR THE 
EVALUATION AND CATEGORIZATION OF AN 
ENVIRONMENTAL PROGRAM WITH SPECIAL 

REFERENCE TO COSTA RICA

NAME Postal Address

Telephone Number

PART 1 ; PERSONAL (Optional)
(1) Please name your country and/or institution

(2) In what sector are you employed?
( ) Government service ( ) Education ( ) Industry 
( ) Private

(3) What is your highest level of formal education?

( ) Pre-University ( ) Vocational Training
( ) Bachelor's Degree ( ) Master's Degree
( ) Doctoral Degree ( ) Post Doctoral
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PART 2: GENERAL STATUS OF ENVIRONMENTAL AFFAIRS (Please
circle the answer)

(1) Are there laws in your country which are related directly 
to environmental affairs?

YES NO DO NOT KNOW
(2) Have the environmental effects of any major project been 

evaluated and categorized prior to its implementation in 
your country?

YES NO DO NOT KNOW
(3) Are present efforts to protect your country's environment 

adequate?
YES NO DO NOT KNOW

(4) Is a methodology for the evaluation and categorization of 
the environmental problems in your country necessary at 
this time?

YES NO DO NOT KNOW
(5) Are there enough trained people in your country to conduct 

environmental research on major projects at this time?
YES NO DO NOT KNOW

(6) How will that methodology significantly affect project 
costs?
INCREASE NO EFFECT DECREASE DO NOT KNOW

(7) How will that methodology affect development in your country? 
ENHANCE NO EFFECT RETARD DO NOT KNOW

(8) How will that methodology affect overall project planning? 
ENHANCE NO EFFECT RETARD DO NOT KNOW
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PART 3; STATUS OF THE ENVIRONMENTAL ACTIVITIES 
AND FUNCTIONS 

The following activities and functions were taken 
from a consensus of the expertise group. Please use 
the following scale to make a comparison between the 
activities and functions designed to accomplish the 
principal environmental goal of your department and 

the activities and functions in the most developed de­
partment in your institution. Some activities or 
functions do not exist in your institution, in which 
case your answer will be zero. The scale is:
0 = Indicates that the activity or function does not exist.
1 = Indicates that the environmental activity or function

contributes equally to the goals of the institution.
3 = Indicates weak importance. The judgment favors one 

activity or function over the other, but not conclu­
sively.

5 = Indicates strong importance. The judgment strongly 
favors one activity or function over the other one.

7 = Indicates demonstrated importance. Conclusive judg­
ment of the importance of one activity or function 
over the other one.

9 = Indicates absolute importance. The judgment favors 
one activity or function over the other one in the 
highest order possible.
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How to report your score;
Example:

In your institution, is administration and inspection 
related to environmental affairs?

Your answer should compare the activity or function 
with the same activity or function of the most important de­
partment of your institution. If the activity or function 
does not exist in your institution, your answer will be zero.
If it exists, compare it by using the preceding scale in this 
way:

If it exists and if the comparison with the same activities 
in the most important department of your institution shows equal 
importance, your answer should be 1.

If your judgment indicates that the activity or function
of your environmental department compares with the same activity 
or function in the most important department of your institution 
are slightly more important, the answer should be 3.

But, if your judgment indicates that the activity or 
function in the most important department are slightly more im­
portant than the same activity or function in your environmental
department, your answer should be 1/3.

If your judgment indicates that the activity or function
of your environmental department are clearly more important 
than those of the most important department of your institution, 
your answer should be 7. But in the reverse situation, the 
answer should be 1/7; and so forth.
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If the following environmental activities and functions 
exist in your department, compare them with the same activities 
and functions in the most developed department of your insti­
tution. If an activity or function does not exist in your de­
partment circle "zero." Make the comparison according to the 
previous example and scale.

Compare the development services of water supply at 
different levels between your institution and the same goal 
in the most developed institution of any developed country.

I*-! Development and services of water supply
11.1 Administration and inspection 0 1 3  5 7 9

1/3 1/5 1/7 1/9
11.2 Research 0 1 3  5 7 9

1/3 1/5 1/7 1/9
11.3 Designing, standardizing,

monitoring and sampling 0 1 3  5 7 9
1/3 1/5 1/7 1/9

II.-4 Dissemination, collection of
information and teaching 0 1 3  5 7 9

1/3 1/5 1/7 1/9

II.5 Assistance 0 1 3  5 7 9
1/3 1/5 1/7 1/9

Compare the development and services of solid waste col­
lection and disposal at different levels between your institution 
and the same goal in the most developed institution of any devel­
oped country.

1-2 Development and services of solid waste collection and disposal
II.1 Administration and inspection 0 1 3  5 7 9

1/3 1/5 1/7 1/9
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11.2 Research 0 1 3 5 7 . 9
1/3 1/5 1/7 1/9

11.3 Designing, standardizing,
monitoring and sampling 0 1 3  5 7 9

1/3 1/5 1/7 1/9
II.-4 Dissemination, collection of

information, and teaching 0 1 3  5 7 9
1/3 1/5 1/7 1/9

11.5 Assistance 0 1 3  5 7 9
1/3 1/5 1/7 1/9

Compare the preparation of human resources at postgraduate 
level in environmental affairs between your institution and the 
same goal in the most developed institution of any developed 
country.

1-3 Preparation of human resources at postgraduate level
11.1 Administration and inspection 0 1 3  5 7 9

1/3 1/5 1/7 1/9
11.2 Research 0 1 3  5 7 9

1/3 1/5 1/7 1/9
11.3 Designing, standardizing,

monitoring and sampling 0 1 3  5 7 9
1/3 1/5 1/7 1/9

II.-4 Dissemination, collection of
information, and teaching 0 1 3  5 7 9

1/3 1/5 1/7 1/9
11.5 Assistance 0 1 3  5 7 9

1/3 1/5 1/7 1/9

Compare the development and services of industrial solid 
waste treatment and disposal at different levels between your in­
stitution and the same goal in the most developed institution of 
any developed country.

1-4 Development and services of industrial solid waste 
treatment and disposal
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II.1 Administration and inspection 0 1 3
1/3

5
1/5

7
1/7

9
1/9

II.2 Research 0 1 3
1/3

5
1/5

7
1/7

9
1/9

II.3 Designing, standardizing, 
monitoring and sampling 0 1 3

1/3
5

1/5
7

1/7
9

1/9
II.4 Dissemination, collection of 

information, and teaching 0 1 3
1/3

5
1/5

7
1/7

9
1/9

II.5 Assistance 0 1 3
1/3

5
1/5

7
1/7

9
1/9

Compare the development of a national program of natural 
resources protection at different levels between your institution 
and the same goal in the most developed institution of any devel­
oped country.

1-5 Develoment of a national program of natural resource 
protection

I-l Administration and inspection 0 1 3  5 7 9
1/3 1/5 1/7 1/9

11.2 Research 0 1 3  5 7 9
1/3 1/5 1/7 1/9

11.3 Designing, standardizing,
monitoring and sampling 0 1 3  5 7 9

1/3 1/5 1/7 1/9
11.4 Dissemination, collection of

information, and teaching 0 1 3  5 7 9
1/3 1/5 1/7 1/9

11.5 Assistance 0 1 3  5 7 9
1/3 1/5 1/7 1/9

Compare the noise and air pollution control at different 
levels between your institution and the same goals in the most de­
veloped institution of any developed country.
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1-6 Noise and air pollution control

II. 1 Administration and inspection 0 1 3
1/3

5
1/5

7
1/7

9
1/9

II, 2 Research 0 1 3
1/3

5
1/5

7
1/7

9
1/9

II. 3 Designing, standardizing, 
monitoring and sampling 0 1 3

1/3
5

1/5
7

1/7
9

1/9
II. 4 Dissemination, collection of 

information, and teaching 0 1 3
1/3

5
1/5

7
1/7

9
1/9

Compare the activity administrative and inspective duties 
at different levels between your department and the same activity 

in the most developed department of your institution.
II-l.l Administrative and inspective duties

II-l.l.l General management 0 1 3 5 7 9
1/3 1/5 1/7 1/9

II-l.l.2 General Director of Ad­
ministration and Inspection 0 1 3 5 7 9

1/3 1/5 1/7 1/9
IIr-1.1.3 Chairman of Administrative

Department 0 1 3 5 7 9
1/3 1/5 1/7 1/9

II-l.l.4 Chairman of Inspection
Department 0 1 3 5 7 9

1/3 1/5 1/7 1/9
II-l.l.5 Vice Chairman of Adminis­

trative Section 0 1 3 5 7 9
1/3 1/5 1/7 1/9

II-l.l.6 Chief of Laboratory Section
for Inspection 0 1 3 5 7 9

1/3 1/5 1/7 1/9
II-l.l.7 Coordinator 0 1 3 5 7 9

1/3 1/5 1/7 1/9
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Compare the participation on various commissions and com­
mittees between your department and the same functions in the 
most developed department of your institution. Also express 
how long the people participated on the various commissions and 
committees.

II 1.2 Participation on various commissions and committtees.
11.1.2.1 Government Executive Board 0 1 3  5 7 9

1/3 1/5 1/7 1/9
11.1.2.2 Institutional council 0 1 3  5 7 9

1/3 1/5 1/7 1/9
11.1.2.3 Administrative technical

council 0 1 3  5 7 9
1/3 1/5 1/7 1/9

11.1.2.4 Inspectory technical council 0 1 3  5 7 9
1/3 1/5 1/7 1/9

11.1.2.5 Special commissions and
committees 0 1 3  5 7 9

1/3 1/5 1/7 1/9

Compare the participation of your department in scientific 
and technological societies with the same activity in the most 
developed department of your institution. Also express how many 
times participation usually takes place.

II 1.3 Participation of the institution in scientific 
and technological societies

11.1.3.1 International 0 1 3  5 7 9
1/3 1/5 1/7 1/9

11.1.3.2 National 0 1 3  5 7 9
1/3 1/5 1/7 1/9

11.1.3.3 Institutional 0 1 3  5 7 9
1/3 1/5 1/7 1/9
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Compare the organization for events as in the preceding 
questions. Also express how many times a year that activity 
usually takes place.

II 1.4 Organization for events
11.1.4.1 International 0 1 3  5 7 9

1/3 1/5 1/7 1/9
11.1.4.2 National 0 1 3  5 7 9

1/3 1/5 1/7 1/9
11.1.4.3 Institutional 0 1 3  5 7 9

1/3 1/5 1/7 1/9
Compare the organization and practice of research in various 

levels of environmental affairs as in the preceding questions. Also 
express how long the people have held those positions.

II-2 Research 
II 2.1 International level

II.2.1.1 Organization of research
II.2.1.1.1 Coordinator 0 1 3

1/3
5

1/5
7

1/7
9

1/9

II.2.1.1.2 Supervisor 0 1 3
1/3

5
1/5

7
1/7

9
1/9

II.2.1.1.3 Assistant 0 1 3
1/3

5
1/5

7
1/7

9
1/9

Practice of research
II.2.1.2.1 Supervisor 0 1 3

1/3
5

1/5
7

1/7
9

1/9

II.2.1.2.2 Researcher 0 1 3
1/3

5
1/5

7
1/7

9
1/9

11,2.1.2.3 Assistant 0 1 3
1/3

5
1/5

7
1/7

9
1/9
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II 2.2 National Level
II.2.2.1 Organization of research

II.2.2.1.1 Coordinator 0 1 3
1/3

5
1/5

7
1/7

9
1/9

II.2.2.1.2 Supervisor 0 1 3
1/3

5
1/5

7
1/7

9
1/9

II.2.2.1.3 Researcher 0 1 3
1/3

5
1/5

7
1/7

9
1/9

II.2.2.2 Practice of Research
II.2.2.2.1 Supervisor 0 1 3

1/3
5

1/5
7

1/7
9

1/9
II.2.2.2.2 Researcher 0 1 3

1/3
5

1/5
7

1/7
9

1/9
II.2.2.2.3 Assistant 0 1 3

1/3
5

1/5
7

1/7
9

1/9
Institutional Level
II.2.3.1 Organization of Research

II.2.3.1.1 Coordinator 0 1 3
1/3

5
1/5

7
1/7

9
1/9

II.2.3.1.2 Supervisor 0 1 3
1/3

5
1/5

7
1/7

9
1/9

II.2.3.1.3 Researcher 0 1 3
1/3

5
1/5

7
1/7

9
1/9

II.2.3.2 Practice of Research
II.2.3.2.1 Supervisor 0 1 3

1/3
5

1/5
7

1/7
9

1/9
II.2.3.2.2 Researcher 0 1 3

1/3
5

1/5
7

1/7
9

1/9
II.2.3.2.3 Assistant 0 1 3

1/3
5

1/5
7

1/7
9

1/9
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Compare the organization and practice of designing, stand­
ardizing, monitoring and sampling at different levels of environ­
mental affairs as in the preceding question. Also express how 
many times that activity is usually participated in every year.

II-3 Designing, standardizing, monitoring and sampling
11.3.1 Organization of designing, standard­

izing, monitoring and sampling
11.3.1.1 Development of plans and 

programs for designing, 
standardizing, monitoring 
and sampling by studying, 
improving and implementing 
the program

11.3.1.1.1 International 0 1 3  5 7 9
1/3 1/5 1/7 1/9

11.3.1.1.2 National 0 1 3  5 7 9
1/3 1/5 1/7 1/9

11.3.1.1.3 Institutional 0 1 3  5 7 9
1/3 1/5 1/7 1/9

11.3.1.2 Participation in the de­
velopment of methods for 
designing, standardizing, 
monitoring and sampling
11.3.1.2.1 International 0 1 3  5 7 9

1/3 1/5 1/7 1/9
11.3.1.2.2 National 0 1 3  5 7 9

1/3 1/5 1/7 1/9
11.3.1.2.3 Institutional 0 1 3  5 7 9

1/3 1/5 1/7 1/9
11.3.2 Practice of designing, standardizing, 

monitoring and sampling
II.3.2.1 Direct work with the envi­

ronmental aspect
II.3.2.1.1 Design require­

ments 0 1 3 5 7 9
1/3 1/5 1/7 1/9
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II.3.2.1.2 Standards law 0 1 3
1/3

5
1/5

7
1/7

9
1/9

II.3.2.1.3 Norms 0 1 3
1/3

5
1/5

7
1/7

9
1/9

II.3.2.1.4 Monitoring . 
methods 0 1 3

1/3
5

1/5
7

1/7
9

1/9
II.3.2.1.5 Sampling

methods 0 1 3
1/3

5
1/5

7
1/7

9
1/9

Courses and Seminars
II.3.2.2.1 Design 0 1 3

1/3
5

1/5
7

1/7
9

1/9
II.3.2.2.2 Standards 0 1 3

1/3
5

1/5
7

1/7
9

1/9
II.3.2.2.3 Norms 0 1 3

1/3
5

1/5
7

1/7
9

1/9
II.3.2.2.4 Monitoring 0 1 3

1/3
5

1/5
7

1/7
9

1/9
II.3.2.2.5 Sampling 0 1 3

1/3
5

1/5
7

1/7
9

1/9

Compare dissemination, collection of information, and 
teaching in various levels of environmental affairs as in the 
preceding questions. Also express how many of the publications, 
etc., are usually done in a year.

II.4 Dissemination, collection of information, and teaching
II.4.1 Publications

II.4.1.1 Books

11.4.1.1.1 International 0 1 3  5 7 9
1/3 1/5 1/7 1/9

11.4.1.1.2 National 0 1 3  5 7 9
1/3 1/5 1/7 1/9
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II.4.1.2 Scientific Publications
II.4.1.2.1 International 0

II.4.1.2.2 National 0

11.4.1.3 Patents

11.4.1.3.1 International 0

11.4.1.3.2 National 0

11.4.1.4 Articles
11.4.1.4.1 International 0

11.4.1.4.2 National 0

11.4.1.5 Instructional Material
11.4.1.5.1 International 0

11.4.1.5.2 National 0

II 4.2 Presentation of proposals, lecture 
conferences and seminars

II.4.2.1 International 0

11.4.2.2 National 0

11.4.2.3 Institutional 0

II 4.3 Documents preparation
II.4.3.1 Reports 0

II.4.3.2 Proposals

3 5 7 9
1/3 1/5 1/7 1/9
3 5 7 9

1/3 1/5 1/7 1/9

3 5 7 9
1/3 1/5 1/7 1/9
3 5 7 9

1/3 1/5 1/7 1/9

3 5 7 9
1/3 1/5 1/7 1/9
3 5 7 9

1/3 1/5 1/7 1/9

3 5 7 9
1/3 1/5 1/7 1/9
3 5 7 9

1/3 1/5 1/7 1/9

3 5 7 9
1/3 1/5 1/7 1/9
3 5 7 9

1/3 1/5 1/7 1/9
3 5 7 9

1/3 1/5 1/7 1/9

3 5 7 9
1/3 1/5 1/7 1/9
3 5 7 9

1/3 1/5 1/7 1/9
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11.4.3.3 Outline of pro­
posals

11.4.3.4 Summaries

3 5 7 9
1/3 1/5 1/7 1/9
3 5 7 9

1/3 1/5 1/7 1/9

Compare assistance in various levels of environmental 
affairs as in the preceding questions. Also express how much 
time is given that assistance each year.

II-5 Assistance
II.5.1 Assistance to administration and inspection

II.5.1.1 International 0 3 5 7 3
1/3 1/5 1/7 1/9

II.5.1.2 National 0 3 5 7 9
1/3 1/5 1/7 1/9

II.5.1.3 Institutional 0 3 5 7 9
1/3 1/5 1/7 1/9

Assistance to research
II.5.2.1 International 0 3 5 7 9

1/3 1/5 1/7 1/9
II.5.2.2 National 0 3 5 7 9

1/3 1/5 1/7 1/9
II. 5.2.3 Institutional 0 3 5 7 9

1/3 1/5 1/7 1/9
Assistance to designing, standard zing. monitoring
and sampling
II.5.3.1 International 0 3 5 7 9

1/3 1/5 1/7 1/9
II.5.3.2 National 0 3 5 7 9

1/3 1/5 1/7 1/9
II.5.3.3 Institutional 0 3 5 7 9

1/3 1/5 1/7 1/9
Assistance to dissemination, collection of Infor —
nation, and teaching
II.5.4.1 International 0 1 3 5 7 9

1/3 1/5 1/7 1/9
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11.5.4.2 National 0 1 3  5 7 9
1/3 1/5 1/7 1/9

11.5.4.3 Institutional 0 1 3  5 7 9
1/3 1/5 1/7 1/9

PART IV. MISCELLANEOUS
To evaluate the institution's efficiency in function 

of employees' education level, by comparison between pairs 
circle the one you are in favor of and the number of your 
judgment, using the same scale as in the preceding sections.

9* Post Doctoral Service - 0 1 3  5
Doctoral Degree Service

* Post Doctoral Service - 0 1 3  5
Master's Degree Service

* Post Doctoral Service - 0 1 3  5
Bachelor's Degree Service

* Post Doctoral Service - 0 1 3  5
Vocational Training Service

* Post Doctoral Service - 0 1 3  5
Pre-University Service .

* Master's Degree Service - 0 1 3  5
Bachelor's Degree Service

* Master's Degree Service - 0 1 3  5
Vocational Training Service

* Master's Degree Service - 0 1 3  5
Pre-University Service

* Bachelor's Degree Service - 0 1 3  5
Vocational Training Service

* Bachelor's Degree Service - 0 1 3  5
Pre-University Service

* Vocational Training Service - 0 1 3  5
Pre-University Service
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To evaluate the institution's experience in environ­
mental problems would you please suggest a scale qualitative 
and quantitative from zero to one.

Are there any other comments that you wish to make? 
Please attach additional sheets as needed.

Please return completed questionnaire to;

Harry Castillo 
1118-A McGee Drive 
Norman, Oklahoma 73069/ U.S.A. 
Telephone: 405-321-3254
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Eight experts completed and returned the question­
naire, all of them from inside the country. Their answers 
for each item were added and divided by the number of ex­
perts, and then the data were set up on the matrices which 
are shown on Tables E.l to E.42.

By using the experts’ answers it was not necessary 
in this case to use the support tables for the evaluation 
of the functions because there were evaluated in the 
questionnaires.



3. Current Status of Environmental Affairs 
of the Institutions— Judgment Matrices 
from Experts' Answers to Questionnaires

326
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LEVEL I-O:

DATE : January^ 1 Q«9

COUNTRY DEVELOPMENT

Cl C2 C3 C4 C5 C6 CV*

(:i 1 72/8 72/8 72/8 .72/8 72/8 0.600

2̂ 8/72 1 8/24 56/8 40/8 72/8 0.135

8/72 24/8 1 40/8 24/8 56/8 0.157
4̂ 8/72 8/56 8/40 1 8/40 8/8 0.0256

8/72 8/40 8/24 40/8 1 24/8 0.0579

6̂ 8/72 8/72 8/56 8/8 8/24 1 0.0248
*CV refers to characteristic vectors

\ max=. 7.0119

Table E.l: CURRENT STATUS OF ENVIRONMENTAL AFFAIRS
OF THE INSTITUTIONS AT LEVEL 1-0

CONTRIBUTORY FACTORS:
. T 1 Development and services of water s u d d I v  (INAA)

C„  Li__ Development and services of solid wasta

r n l l a r f i n n  anA r H c p m c a l  ( M g  T.)--

3̂: 1.3 Preparation of human resources at postgraduate

 ______ level (UCR)____________________________

"4: 1.4 Development and services of industrial solid

--------- Mfite treatment and disposal (MKTO')___________

"5: 1.5 Development of a national program of natural

resources protection (SENAS)

%: 1.6 Noise and air pollution control (MS)
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DATE: January, 1982

LEVEL I-l: DEVELOPMENT AND SERVICES OF WATER

SUPPLY

Cl Cz C3 C4 C5 CV*

‘̂l 1 56/8 40/8 72/8 72/8 0.561

8/56 1 8/7.2 8/40 8/24 0.0285

8/40 72/8 1 56/8 40/8 0,261

^4 8/72 40/8 8/56 1 56/8 0.106

8/72 24/8 8/40 8/56 1 0.0425

*CV refers to characteristic vectors
6.0720X max= ■

Table E.2: CURRENT STATUS OF ENVIRONMENTAL AFFAIRS
OF THE INSTITUTIONS AT LEVEL I-l

CONTRIBUTORY VAHTnBS:
C :1* II.1 Administration and inspection________

2̂' II. 2 Research_______________________
C :3' II.3 Designing, standardizing, monitoring

______________ and sampling------------------------  -

Ĉ : Dissemination, collection of information,

__________ and teaching_______________________
C •5' II.5 Assistance
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DATE: January, 1982

LEVEL 1-2: DEVELOPMENT AND SEBVTrF. ov sm.Tn WA.CTP.

COLLECTION AND DISPOSAL (MSJ)

Cl Cr C3 C4 S CV*

1 56/8 72/8 56/8 40/8 0.618

2̂ 8/56 1 8/40 8/24 8/8 0.0413

8/72 10/8 1 40/8 72/8 0.218

"a 8/56 24/8 8/40 1 24/8 0.0792

8/40 8/8 8/72 8/24 1 0.0440

*CV refers to characterixfcic vectors
/\ max=--

Table E.3: CURRENT STATUS OF ENVIRONMENTAL AFFAIRS
OF THE INSTITUTIONS AT LEVEL 1-2

CONTRIBUTORY FACTORS:
Ĉ : II.1 Administration and inspection

2̂' II.2 Research
C :3‘ II.3 Designing, standardizing, monitoring

__________ and sampling_____________________ _

.fàJ__H A _Dlaaeminat-inn,.. r-nllertinn nf inf nr-..,

—.. matinn and-t.eaching________________
C :5' 11.5 Assistance
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DATE : January, 1982

LEVEL T,T. PREPARATION OF HUMAN RESOURCES AT 

POSTGRADUATE LEVEL (UCR)

Cl Cg C] Cf, C5 CV*

1 56/8 24/8 8/72 56/8 0.283

c? 8/56 1 40/8 56/8 24/8 0.311

s 8/24 8/40 1 8/56 40/8 0.0360

4̂ 72/8 8/56 56/8 1 72/8 0.348

8/56 8/24 8/40 8/72 1 0.0217
*CV refers to characteristic vectors

T n a v =  9.7661X.
Table E.4: CURRENT STATUS OF ENVIRONMENTAL AFFAIRS

■ OF THE INSTITUTIONS AT LEVEL 1-3

CONTRIBUTORY FACTORS:

II.1
II.2 Research

C3: II.3 Designing, standardizing, monitoring

and sameling

C4: II.4 Dissemination, collection of infor-

Tnat-inn and p̂arĥ n̂g
C5: II.5 Assistance
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DATE : .Ta-Tinary, 1982

LEVEL 1-4: DEVELOPMENT AND SERVICES 07 INDTISTT̂ TAL

SOLID WASTE TREATMENT AND DISPOSAL (MEIC)

Cl C2 C3 C4 C5 CV*

1 72/8 56/8 72/8 40/8 0.607

s 8/72 1 8/56 8/56 8/40 0.0242

s 8/56 56/8 1 40/8 56/8 0.224

8/72 56/8 8/40 1 8/40 0.0580

8/40 40/8 8/56 40/8 1 0.0869
*CV refers to characteristic vectors

6.1589Xmax=.
Table E.5: CURRENT STATUS OF ENVIRONMENTAL AFFAIRS

OF THE INSTITUTIONS AT LEVEL 1-4

Cy TI.lt Adiriinisfratinn and inspartinn
C2 = II.2 Research

C3: II.3 Designing, standardizing, monitoring

and samrling

C4: II.4 Dissemination, collection of infor-

nation, and teaching

Cq: II.5 Assistance
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DATE: January, 1982

LEVEL 1-5: DEVELOPMENT np A WATTDWAT. PpnriPAM

OF NATURAL RESOURCES PROTECTION (SENAS)

CV*

8/56 8/56 8/40 8/40 0.0307

8/24 56/8 40/8 72/8

8/40

8/40, 40/8 8/72 8/56 0.0601
*CV refers to characteristic vectors

max= 5.9228

Table E.6: CURRENT STATUS OF ENVIRONMENTAL AFFAIRS
OF THE INSTITUTIONS AT LEVEL 1-5

CONTRIBUTORY FACTORS:

C.,: II.1 Administration and inspection

'̂2' II.2 Research

S' II.3 Designing, standardizing, monitoring

S' II.4 Dissemination, collection of infor-

nation and teaching

S' II.5 Assistance
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DATE : January. 198?

LEVEL I f I ^OISE AND AIR POLLUTION CONTROL

Cl C2 C3 C4 C5 CV*

1 24/8 24/8 24/8 24/8 0.377

8/24 1 8/40 8/56 24/8 0.0700

s 8/24 40/8 1 8/40 40/8 0.157

8/24 56/8 40/8 1 56/8 0.349 ..

8/24 8/24 8/40 8/56 1 0.0465
*CV refers to characteristic vectors

X  T T i a v =  S . Q S n

Table E.7: CURRENT STATUS OF ENVIRONMENTAL AFFAIRS
OF THE INSTITUTIONS AT LEVEL 1-6

CONTRIBUTORY FACTORS:

II.1
II.2 Research

C3: II.3 Designing, standardizing, monitoring

and samnline

C4: II.4

C5: II.5 Assistance
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DATE: .Tannary, IQS?

LEVEL II-l : ADMTH1.SXBATI0M AMP IMSBSCTIQM—

Cl (=2 C3 C4 CV*

1 72/8 72/8 56/8 0.671

2̂ 8/72 1 24/8 8/24 0.108

8/72 8/24 1 24/8 0.109

8/56 24/8 8/24 1 0.112
*CV refers to characteristic vectors

X  max^ 5.0782

Table E.8: CURRENT STATUS OF ENVIRONMENTAL
AFFAIRS OF THE INSTITUTIONS AT 
LEVEL II-l ■

CONTRIBUTORY FACTORS:

TT.1 .1
II.1.2 Participation on various com-

missions and committees

Cv TT . 1 .3 Par1-1 Pinatinn nf tfie

tution in scientific and

technological societies

C4: II.1.4 Oreanizations for events
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DATE : January. 1982

LEVEL t t - 1  1 . ADMINISTRATION AND INSPECTION DUTIES-------- »

Cl C2 C3 C4 C5 Ce C7 CV*

s 1 24/8 24/8 40/8 8/8 72/8 56/8 0.328

8/24 1 48/8 24/8 24/8 56/8 40/8 0.258

s 8/24 8/40 1 24/8 24/8 56/8 24/8 0.151

^4 8/40 8/24 8/24 1 24/8 24/8 40/8 0.103

s 8/8 8/24 8/24 8/24 1 24/8 24/8 0.0960

8/72 8/56 8/56 8/24 8/24 1 24/8 0.0347

8/56 8/40 8/24 8/40 8/24 8/24 1 0.0296
*CV refers to characteristic vectors X mays

Table E.9: CURRENT STATUS OF ENVIRONMENTAL AFFAIRS
OF THE INSTITUTION AT LEVEL II-l.l

. CONT
Cr

RTWITOTiY F
II.1.1.1

ACTORS; --- -

General management
C2: II.1.1.2 General Director of administration and

inspection

C3: II.1.1.3 Chairman of administrative department

C4 = II.1.1.4 Chairman of inspection department

C5: II.1.1.5 Vice chairman of administrative section

Ch = . TT .1 .1 .6 Chipf nf T.aboratorv section for insnection
C_: TT 1 1 7
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DATE: January, 1982

LEVEL II-l.2: PARTICIPATION ON VARIOUS COM-

MISSIONS AND COMMITTEES

Cl C2 C3 C4 C5 CV*

1 56/8 72/8 72/8 72/8 0.568

2̂ 8/56 1 56/8 40/8 8/24 0.170

8/72 8/56 1 8/24 24/8 0.0670

4̂ 8/72 8/40 24/8 1 24/8 0.0956

s 8/72 24/8 8/24 8/24 1 0.100
*CV refers to characteristic vectors

max= 7:2577X’
Table E.IO: CURRENT STATUS OF ENVIRONMENTAL

AFFAIRS OF THE INSTITUTION AT 
LEVEL II-l.2

CONTRIBUTORY FACTORS:

Cr II.1.2.1 GovemTnpnffll pvpnil-i'irp hr\arA

C2 = II.1.2.2 Institutional council

C3: II.1.2.3 Administrative technical council

C4: II.1.2.4 Insoectorv technical cmmn'l

C5: II.1.2.5



337

DATE : January. 1982

LEVEL II-l.3; PARTICIPATION OF THE 

INSTITUTION IN SCIENTIFIC AND

TECHNOLOGICAL SOCIETIES

Cl (=2 C3 CV*

1 8/?4 8//.0 0.0979

2̂ 24/8 8/40 0.202

S 40/8 40/8 1 0.701
*CV refers to characteristic vectors 

max= 3.1356

Table E.ll: CURRENT STATUS OF ENVIRON­
MENTAL AFFAIRS OF THE IN­
STITUTION AT LEVEL II. 1.3

CONTRIBUTORY FACTORS:

C : II.1.3.1 International

V T T . 1 .3.9

C,: II.1.3.3 Institutional
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LEVEL II-l.4:

DATE: January, 1982

ORGANIZATION FOR EVENTS

Cl C2 C3 CV*

^1 1 8/40 8/72 0.0545

^2 40/8 1 8/56 0.173

S 72/8 56/8 1 0.772
*CV refers to characteristic vectors

max= 3.2085X
Table E.12: CURRENT STATUS OF ENVIRON­

MENTAL AFFAIRS OF THE IN­
STITUTION AT LEVEL II-l.4

CONTRIBUTORY FACTORS:

II.1.4.1
II.1.4.2 National

II.1.4.3 Institutional
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DATE: January, 1982

LEVEL II-2: RESEARCH

<1 (=2 C3 CV*

1 8/24 8/24 0.135

2̂ 24/8 1 8/24 0.281

S 24/8 24/8 1 0.584

'CV refers to characteristic vectors 
^max= 3.1356

Table E.13: CURRENT STATUS OF ENVIRON­
MENTAL AFFAIRS OF THE IN­
STITUTION AT LEVEL II-2

nnNTRTRTTTnRY
c •1' II.2.1

VAPTnnc;.
International level

C •2" II.2.2
S' II.2.3 Institutional level
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DATE; January, 1982

LEVEL II-2.1: RESEARCH AT

INTERNATIONAL LEVEL

Cl C2 CV*

1 8/24 0.250

24/8 1 0.750

*CV refers to.characteristic vectors 
\ max= 2.000

Table E.14: CURRENT STATUS OF EN­
VIRONMENTAL AFFAIRS 
OF THE INSTITUTION AT 
LEVEL II-2.1

CONTRIBUTORY FACTORS:
C :1' II. 2.1.1 Organization of

rpgpa-rrh
C„:.2' IL 2.1.2 Practice of

research
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DATE: January, 1982

ORGANIZATION OF

RESEARCH AT INTER­

NATIONAL LEVEL

C] c? s CV*

1̂ 1 26/8 59/8 0.662

8/26 I 41/8 0.270

8/59 8/41 1 0.0688

*CV refers to characteristic vectors
,..3.07̂ 8-__

Table E.15: CURRENT STATUS OF ENVIRON­
MENTAL AFFAIRS OF THE IN- 
. STITUTION AT LEVEL II-2.1.1

CONTRIBUTORY FACTORS:

II.2.1.1.1

TT 9 1> 1 9

II.2.1.1.3 Researcher
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LEVEL 11-2.I*A*.

DATE: January, 1983 

PRACTICE OF RESEARCH

AT INTERNATIONAL LEVEL

Cl C2 C3 CV*

1 32/8 59/8 0.688

8/32 1 42/8 0.246 .

s 8/59 8/42 1 0.0660
*CV refers to characteristic vectors 

aax = 3.1777___

Table E.16: CURRENT STATUS OF ENVIRON­
MENTAL AFFAIRS OF THE IN­
STITUTION AT LEVEL II-2.1.2

CONTRIBUTORY FACTORS:

Cr TT.7.1.7.1
V II.2.1.2.2 Researcher

II.2.1.2.3 Assistant
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DATE; January. 1982

LEVEL II-2.2 RESEARCH AT NATTONAT. 

LEVEL

<1 CV*

1̂ 1 24/8 0.750

2̂ 8/24 1 0.250
*CV refers tç characteristic

2.000vectors max=-

Table E.17: CURRENT STATUS OF EN­
VIRONMENTAL AFFAIRS OF 
THE INSTITUTION AT 
LEVEL II-2.2

CONTRIBUTORY FACTORS:
C *1' II;2.2.1 Organization of 

2̂' II.2.2.2 Practice of

research
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DATE: January, 1

LEVEL II-2.2.1 ORGANIZATION OF RE­

SEARCH AT NATIONAL

LEVEL

s s CV*

^1 1 24/8 56/8 0.651

8/24 1 39/8 0.277

8/56 8/39 1 0.0128
*CV refers to characteristic vectors 

X'max= 3 nSQfi

Table E.18: CURRENT STATUS OF ENVIRON­
MENTAL AFFAIRS OF THE IN­
STITUTION AT LEVEL II-2.2.1

CONTRIBUTORY FACTORS:______

1 II.2.2.1.1 rnnrHinafny

S' TT o 0 1 0 Supervisor..

3 II 2.2.1.3 Researcher
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DATE : January, 1982

LEVEL II-2.2.2: PRACTICE OF RESEARCH

AT NATIONAL LEVEL

Cl C2 c. CV*

1 30/8 56/8 0.679

8/30 1 40/8 0.251 .

8/56 8/40 1 0.0618

*CV refers to characteristic vectors 
^  max= 3.1100

, Table E.19: CURRENT STATUS OF ENVIRON­
MENTAL AFFAIRS OF THE IN­
STITUTION AT LEVEL II-2.2.2

CONTRIBUTORY FACTORS:

Cr II.2.2.2.1 Suoervisor

C2 = II.2.2.2.2 ResearcTio-r
C_: TTC q Assistant
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DATE: January, 1982

LEVEL II-2.3: RESEARCH AT IN-

STITUTIONAL LEVEL

Cl C2 CV*

1 8/23 0.230

23/8 1 0.750
ĈV refers to characteristic 
vectors \  max= 2.000

Table E.20: CURRENT STATUS OF EN­
VIRONMENTAL AFFAIRS 
OF THE INSTITUTION AT 
LEVEL I1-2.3

CONTRIBUTORY FACTORS:
C :1" II.2.3.1 Organization of

_____________ research_______

^ 2 ’ II. 2 .3. 2 PraptiVp nf To-

I ......search......... ...
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DATE : .Ianiiaryj...li)a2
LEVEL II-2.3.1: ORGANIZATION OF RE­

SEARCH AT INSTITUTIONAL

LEVEL

Cl C2 C3 CV*

1 25/8 55/8 0.645

8/23 1 36/8 0.278,

8/55 8/36 1 0.0767
*CV refers to characteristic vectors

3.0426X max=-

Table E.21: CURRENT STATUS OF ENVIRON­
MENTAL AFFAIRS OF THE IN­
STITUTION AT LEVEL II-2.3.1

CONTRIBUTORY FACTORS :

II T 1 1 1 Coordinator

II' 3 3 12 Supervisor

C3: II 2.3.1.3 Researcher
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DATE: January, 1982

LEVEL 11-2.3.2: PRACTICE OF RESEARCH

AT INSTITUTIONAL LEVEL

^1 C3 CV*

1 29/8 55/8 0.675

2̂ 8-/29 1 17/R n.7Si ■

8/55 8/37 1 0.0733
*CV refers to characteristic vectors

3.0888X
Table E.22: CURRENT STATUS OF ENVIRON­

MENTAL AFFAIRS OF THE IN­
STITUTION AT LEVEL II-2.3.2

CONTRIBUTORY FACTORS:

^1 = II 2.3.2.1 Suoervisor

II -2.3.2.2 Researcher

TT. 2.3.? .R -Assistant
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DATE : January, 1982

LEVEL II-3: DESIGNING, STANDARD-

T7TNn MnwTTnRTwr: RAMPT.TWn

Cl C2 CV*

, <̂1 1 8/24 0.250

2̂ 8/24 1 0.750
*Cv refers to characteristic 
vectors \ max= 2.0000

Table E.23; CURRENT STATUS OF
ENVIRONMENTAL AFFAIRS 
OF THE INSTITUTION AT 
LEVEL II-3

CONTRIBUTORY FACTORS;_________

TT.3.1 OrpanÎTatimn mf 
designing, standardizing.

monitoring, sampling
II-3.2 Practice of design-

ing) standardizing, moni­

toring, sampling________
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DATE : January. 1982

LEVEL II-3.1: ORGANIZATION Of

nERTrMTNf!, fiTANnARnT7.TWa,. 

MONITORING, SAMPLING

Cl (=2 CV*

1 8/24 0.250

24/8 1 0.750

*CV refers to characteristic 
vectors ^  max=

Table E.24: CURRENT STATUS OF
ENVIRONMENTAL AFFAIRS

CONTRIBUTORY FACTORS:
C ;1' II.3.1.1 Development of plans and 

programs for designing, standard- 
izing, monitoring, sampling by study- 
ing, improving and implementing the 
program__________________________

C I2' II.3.1.2 Participation in develop- 
ment of methods for designing,

 standardizing, monitoring, sampling
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LEVEL 11-3.lUé.

DATE : J a n u a r y . »  , 1 9 8 2  
DEVELOPMENT OF PLANS

AND PROGRAMS FOR DESIGNING, 
STANDARDIZING. MONITORING AND 
SAMPLING BY STUDYING, IMPROVING 
AND IMPLEMENTING THE PROGRAM

Cl C2 C) CV*

1̂ 1 8/24 8/40 0.105

24/8 1 8/24 0.258

s 40/8 24/8 1 0.637
*CV refers to characteristic vectors

max= 3.0385X
Table E.25: CURRENT STATUS OF ENVIRON­

MENTAL AFFAIRS OF THE IN­
STITUTION AT LEVEL II-3.1.1

CONTRIBUTORY FACTORS:

II.3.1.1.1

TTl 1 1 ?..
Y 11.3.1.1,3 Institutional
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DATE: January. 1982

LEVEL II-3.1.2: PA R T T C T PA T T nw  TW THF

DEVELOPMENT OF METHODS FOR DE- 
SIGNING, STANDARDIZING, MONITOR-
ING AND SAMPLING

Cl c? C3 CV*

1̂ 1 8/24 8/40 0.0997

2̂ 24/8 1 8/34 0.219

S 40/8 34/8 1 0.681
*CV refers to characteristic vectors

\  mav= 3 n0«9

Table E.26: CURRENT STATUS OF ENVIRON­
MENTAL AFFAIRS OF THE IN­
STITUTION AT LEVEL II-3.1.2

CONTRIBUTORY FACTORS:

Cr II.3.1.2.1 International

C2 = II.3.1.2.2 National
C3 : II.3.1.2.3 Institutional
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DATE; January. 1982 

LEVEL II-3.2: PRACTICE OF DESIGN­

ING. STANDARDIZING. 

 MONITOR TNG. SAMPT.TNP,

Cl C2 CV*

1 8/24 0.250

24/8 1 0.750

vectors max=

Table E.27: CURRENT STATUS OF EN­
VIRONMENTAL AFFAIRS 
IN THE INSTITUTION AT 
LEVEL II-3.2

rONTRTRTTTORV FAOTOR.q-
c, :

C o :

11.3.2.1 Direct work with

aspect

11.3.2.2 Courses and
seminars
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date : .Taniia-rŷ  1 QR?

LEVEL TI-3.2.1; DTRF.r.T WORK WITH THF. KMVTPON- 

MENTAL ASPECT

Cl C2 C3 C4 C5
CV*

1̂ 1 8/24 8/40 8/40 8/56 0.0427

2̂ 24/8 1 8/24 8/24 8/40 0.0862

40/8 24/8 1 8/8 8/24 0.201

S 40/8 24/8 8/8 1 8/24 0.201

56/8 40/8 24/8 24/8 1 0.469
*CV refers to characteristic vectors

L mas=> 5.1269

Table E.28: ' CURRENT STATUS OF ENVIRONMENTAL AFFAIRS 
IN THE INSTITUTION AT LEVEL II-3.2.1

C r TT . 3.9 .1.1

C2 : II.3.2.1.2 Design requirements

C3 : II.3.2.1.3 Norms

C4 : TT.3.2.1.4

C;: TT 3 9 1 3 Sampling methods
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DATE : .Taniiary, 1982

LEVEL II-3.2.2: COURSES AND SEMINARS_________ __

s S S S S CV*

s 1 8/24 .8/40 8/40 R/56 0.0413 .

s 24/8 1 8/24 8/24 8/40 0.0830

s 40/8 24/8 1 8/24 8/24 0.162

s 40/8 24/8 24/8 1 8/24 0.256

s 56/8 40/8 24/8 24/8 1 0.458
"CV refers to characteristic vectors

^max= 5.2768

Table E.29; CURRENT STATUS OF ENVIRONMENTAL AFFAIRS 
IN THE INSTITUTION AT LEVEL II-3.2.2

CONTRIBUTORY FACTORS:
C, :1" II.3.2.2.1 Design
C„:2' II.3.2.2.2 Standards

S ’ II.3.2.2.3 Norms
C, :A* TT-3-7.2-4 Mnni.tnr.ing,
■'5: 11,3.2.2.5 Sampling
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DATE: January. 1982
LEVEL II-4: DISSEMINATION, COLLECTION

OF INFORMATION AND TEACHING

Cl c? <3 CV*

1̂ 1 37/8 8/53 .0830

8/37 1 26/8 .203

53/8 8/26 1 .714
'CV refers to characteristic vectors 

^  max= 3.072

Table E.30: CURRENT STATUS OF ENVIRON­
MENTAL AFFAIRS OF THE IN­
STITUTION AT LEVEL II-4

CONTRIBUTORY FACTORS:

Cr II.4.1 Publicafrnnq

c? = II.4.2 Proposals, lectures, con'

ferences, and seminar

presentations

C3 : II.4.3 Document preparations
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DATE : Januarv. 1982

LEVEL TT-4.T: PUBLICATIONS

Cl C2 C3 C4 C5
CV*

1 8/24 8/24 8/56 8/56 0.0397

24/8 1 24/8 8/40 8/40 0.121

24/8 8/24 1 8/24 8/24 0.0913

56/8 40/8 24/8 1 8/24 0.293

56/8 40/8 24/8 24/8 1 0.455
*CV refers to characteristic vectors

nax= 5.4753

Table E.31: CURRENT STATUS OF ENVIRONMENTAL AFFAIRS
IN THE INSTITUTION AT LEVEL II-4.1

CONTRIBUTORY FACTORS:

TT 4■1■1 Bnnks
C o :

"3" II.4.1.3 Patents

2* II.4.1.2 Scientific publications 
C o :

C, :AJ 11.4.1.4 icticles,
 TT A 1 B Tngfrnrfinnal tnafprials
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DATE: January. 1982

LEVEL TT-6 1 1 PTTBT xraTTnM nr 

BOOKS

C; Cg CV*

"l 1 8/24 0.250

24/8 1 0.750
*CV refers to characteristic 

max= 2.0000vectors

Table E.32: CURRENT STATUS OF
ENVIRONMENTAL AFFAIRS 
OF THE INSTITUTION AT 
LEVEL II-4.1.1

CONTRIBUTORY FACTORS :

' J  1 , 1  N a t l

II.4.1.1.2 International
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DATE: January, 1982

LEVEL II-4.1.2: SCIENTIFIC

PUBLICATIONS

Cl C2 CV*

^1 1 24/8 0.750

'2 8/24 1 0.250
*CV refers to characteristic 
vectors \ max= 2.0000

Table E.33: CURRENT STATUS OF EN­
VIRONMENTAL AFFAIRS 
OF THE INSTITUTION AT 
LEVEL-II 4.1.2

CONTRIBUTORY FACTORS :

*̂1' II.4.1.2.1 National

"2" II.4.1.2.2 Intprnafimnal



360

DATE; January, 1982

LEVEL II-4.1.3: REGISTRATION

OF PATENTS

Cl C2 CV*

<̂1 1 26/8 0.705

2̂ .
8/26 1 0.235

*CV refers ta characteristic 
vectors \ max= 2.0000

Table E.34: CURRENT STATUS OF
ENVIRONMENTAL AFFAIRS 
OF THE INSTITUTION AT 
LEVEL II-4.1.3

CONTRIBUTORY FACTORS :

1 II.4.1.3.1 National
C :2' II.4.1.3.1 International
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DATE; January, 1982

LEVEL II-4.1.4; PUBLICATION OF 

ARTICLES

Cl Cz CV*

1̂ 1 40/8 0.833

2̂ 8/40 1 0.167

*CV refers to characteristic 
vectors \ max= 2.0000

Table E.35: CURRENT STATUS OF EN­
VIRONMENTAL AFFAIRS OF 
THE INSTITUTION AT LEVEL 
II-4.1.4

CONTRIBUTORY FACTORS:
C, : II.4.1.4.1 National
C.,:2' II.4.1.4.? TrU-gmaf-î/̂ niT-
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DATE : January, 1982

LEVEL II~4.1.5: INSTRUCTIONAL

MATERIAL

Cl 2̂ CV*

1̂ 1 56/8 0.875

8/56 , 1 0.125
*CV refers 
vectors %

characteristic 
max= 2.0000

Table E.36: CURRENT STATUS OF EN­
VIRONMENTAL AFFAIRS OF 
THE INSTITUTION AT LEVEL 
II.4.1.5

CONTRIBUTORY FACTORS:

1̂' II.4.1.5.1 National 
C  •2' II.4.1.5.2 Institutional
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DATE: January, 1982

LEVEL II-4.2 PROPOSALS, CONFERENCES

AND SEMINAR PRESENTATIONS

Cl Cz C3 CV*

1 8/24 8/40 0,105

2̂ 24/8 1 8/24 0.258

S 40/8 24/8 1 0.637
*CV refers to characteristic vectors 

max= 3.0385X
Table E.37: CURRENT STATUS OF ENVIRON­

MENTAL AFFAIRS OF THE IN­
STITUTION AT LEVEL II-4.2

CONTRIBUTORY FACTORS:

Cr T T .6  9 1 International

V II.4.2.2 National
C3 : II.4.2.3 Institutional
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DATE : January, 1982

LEVEL II-4.3; DOCUMENTS PREPARATION_______

Cl c? Cl C4 CV*

1̂ 1 40/8 56/8 8/56 0.258

8/40 1 8/24 8/40 0.0511

8/56 24/8 1 8/24 0.0977

56/8 40/8 24/8 1 0.593
*CV refers to characteristic vectors

\  max= 4.9695

Table E.38: CURRENT STATUS OF ENVIRONMENTAL
AFFAIRS OF THE INSTITUTION AT 
LEVEL II-4.3

CONTRIBUTORY FACTORS:

T T A Reports
C„:2' II.4.3.2 Proposals

 II.4..3.3 Onrlinps nf prnpncaTg.
4" II.4.3.4 Summaries
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DATE : Tarma-ry 1 QR?

LEVEL II-5: ASSISTANCE

C
1

C
2

C
3

C
4 CV*

1̂ 1 56/8 40/8 8/56 0.250

8/56 1 8/40 8/40 0.0446

s 8/40 40/8 1 8/24 0.118

(̂4 56/8 40/8 24/8 1 0.587

X raax=5- 4.9601
Table E.39: CURRENT STATUS OF ENVIRONMENTAL

AFFAIRS OF THE INSTITUTION AT 
LEVEL II-5

CONTRIBUTORY FACTORS:
C •1' II.5.1 Assistance to administration 

and inspection
C •2" II.5.2 Assistance to research 
c  •3‘ II.5.3 Assistance to designing, stand-

__________ ardizing. monitoring and sampling
C, :'4' II.5.4 Assistanpp to difiSPTm'nat-inn —  

collection of information and

teaching
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DATE: January, 1982

LEVEL II-5.1: ASSISTANCE TO ADMINIS­

TRATION AND INSPECTION

Cl C2 C3 CV*

1̂ 1 8/24 8/40 0.105

s 24/8 1 8/24 0.258

40/8 24/8 1 0.637

*CV refers to characteristic vectors
max= 3.0385

Table E.40: CURRENT STATUS OF ENVIRON­
MENTAL AFFAIRS OF THE IN­
STITUTION AT LEVEL II-5.1

Cr II.5.1.1 International

C2 : II.5.1.2 National
C3 : II.5.1.3 Institutional
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DATE: January, 1982

LEVEL 11-5=2: ASSISTANCE TO RESEARCH

Cl <2 C3 CV*

1̂ 1 8/26 8/28 0.121

2̂ 26/8 1 8/24 0.281

28/8 24/8 1 0.398
*CV refers to characteristic vectors

max= 3.1178X
Table E.41: CURRENT STATUS OF ENVIRON­

MENTAL AFFAIRS OF THE IN­
STITUTION AT LEVEL II-5.2

CONTRIBUTORY FACTORS:

C : TT S 7 1 International

V II.5.2.2 National

II.5.2.3 Tnqt-1 tnfi nnpl
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DATE : January. 1982
LEVEL II-5.3: ASSISTANCE TO DESIGNING,

______________STANDARDIZING. MONITORING

AND SAMPLING

Cl C2 <3 CV*

1 8/24 8/56 0.0810

24/8 1 8/40 0.188

s 56/8 40/8 1 0.731
*CV refers to characteristic vectors'

Table E.42: CURRENT STATUS OF ENVIRON­
MENTAL AFFAIRS OF THE IN­
STITUTION AT LEVEL II-5.3

CONTRIBUTORY FACTORS:

Cr II.5.3.1
C2: II.5.3.2 National

C3 : II.5.3.3 Institutional
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DATE : January. 1982
LEVEL II-5.4: ASSISTANCE TO DISSEMI-

NATION, COLLECTION OF

INFORMATION AND TEACHING

-1 Cg Cl CV*

1̂ 1 8/40 8/72 0.0545

s 40/8 1 8/56 0.173

72/8 56/8 1 0.772
*CV refers to characteristic vectors

3,2085X max=

Table E.43: CURRENT STATUS OF ENVIRON­
MENTAL AFFAIRS OF THE IN­
STITUTION AT LEVEL II-5.4

CONTRIBUTORY FACTORS;

Cr- II.5.4.1 International

C2:' II.5.4.2 National

C3 : II.5.4.3 Institutional



4. Tree in Detail with the Absolute 
Values of the Current Status from 
the Experts' Answers
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APPENDIX F 

SUPPORT FORMS

1. General Support Forms
2. Support Forms filled out with 

the Current Status of Environ­
mental Affairs in Costa Rica
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Name
Maximum Education ©  ®  , . 0  . ©  . ©  ®
Lanauases ®  ©  ©  ©  ©
Factor F = mep P=Post Doctoral; D=Doctoral; M=Master's;

B=Bachelor's; V=Vocatlonal. Training: U=Pre-
Universitv
E=English; S=Spanish; F=French; R=Russian;
G=German.

II.1 ADMINISTRATION AND INSPECTION

W^«10C F,
xe

p

II.1.1 Administrative and Inspective duties
II.1.1.1 General Management 6.33

II.1.1.2 General Director of Adm and Insp 1.83 'd L

II.1.1.3 Chairman of Administrative Dept 1.28

TT.1.1.A Hha-i 1-man nf Tnapartinn Dppartmpnt n . n

II.1.1.5 Vice-Chairman of Adm Section 0.82

- - IT.1.1.6 Chief of Lab Section for Insp 0.51
t/8

II.1.1.7 Coordinator 0.36
Partial
.Sum ac ion___ 32.51

Wj. = tree weights
experience factor

P (Product) = W.x F. X Ft le mep

Table F.l: GENERAL SUPPORT TABLES FOR THE EVALUATION COMMISSION
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W^xlOO "ie P

. „ Participation in various commissions 
IL.L.i âxîd committees ' m / / / 'llllllll,

II.1.2.1 Government Executive Board 4.07 KIX

II.1.2.2 Institutional Council 1.99

II.1.2.3 Adm technical council 0.96 t/4

IT.1.2.4 Inspectory technical council 0.49 .
t/4

II.1.2.5 Sp commissions and committees 0.29
Participation in scientific and EC 5T

II.1.3.1 International 3.65...

II. 1.3.2 .National 1.01
II. 1.3.3 Institutional 0.32

II.1.4 Organization of events •EC ST

II.1.4.1 International 1.56

II.1.4.2 National 0.37

II.1.4.3 Institutional 0.17

EC = Evaluation Commission
Partial
Summation 14.71

ST = Support table

(Table F.l Continued)
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II.2 RESEARCH

W^xlOO

II.2.1 International Level

II.2.1.1 Organization of Research 
II.2.1.1.1 Coordinator 8.04

2.87II.2.1.1.2 Supervisor
0.77II.2.1.1.3 Researcher

II.2.1.2 Practice of Research
2.58II.2.1.2.1 Supervisor

0.28II.2.1.2.2 Researcher

0.27II.2.1.2.3 Assistant
[1.2.2 National Level

II.2.2.1 Organization of Research
II.2.2.1.1 Coordinator 2.35

0.87II.2.2.1.2 Supervisor

0.24II.2.2.1.3 Researcher
Partial
Summation 18.03

(Table F.l Continued)
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H^xlOO & e p

II.2.2.2 Practice of Research # 1
II.2.2.2.1 Suoervisor 0.75 r
II.2.2.2.2 Researcher 0.32

II.2.2.2.3 Assistant 0.08
II.2.3 Institutional Level iW //,

II.2.3.1 Organization of Research « ê %wm l
1 -nfi

II.2.3.1.2 Supervisor 0.39

II.2.3.1.3 Researcher
II.2.3.2 Practice of Research # 'êi

II.2.3.2.1 Supervisor 0.34
11.2.3.2.2 Researcher 0.15

II.2.3.2.3 Assistant 0.04

(Table F.l Continued)



383

II.3 DESIGNING, STANDARDIZING, MONITORING AND SAMPLING

W xlOC

II.3.1 Organization of Designing. Standardizing.
Monitoring and Sampling

II.3.1.1 Development of Plans and Programs

II.3.1.1.1 International

II.3.1.1.2 National
II.3.1.1.3 Institutional

III.3.1.1 Participation in the development

of new methods
II.3.1.2.1 International JL22-
II.3.1.2.2 National 0.74

II.3.1.2.3 Institutional
ïi.3.2 Practice of Designing, Standardizing, 
 Monitoring and Sampling_____________

II. .3. 1 ni rpr.f -rnik-a/pmn' rnnniftntal-a.spact
II.3.2.1.1 Design requirements U L L
II.3.2.1.2 Standards law 1.55

II.3.2.1.3 Norms 0.50

II.3.2.1.4 Mnnifnring mpMinHc &_36.
II.3.2.1.5 Sampling methods 0.20

Partial
Summation 18.81

(Table F.l Continued)
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W^xlOO

II.3.2.2 Courses and Seminars

II.3.2.2.1 Desii?! 1.02
II.3.2.2.2 Standards 0.46

II.3.2.2.3 Norms 0.15

11.3.2.2.4 Monitoring
11.3.2.2.5 Sampling

0.10
0.06
Partial
Summation 4.94

II.4 DISSEMINATION. COILECTTON Of TNPORMATTnN ANn_TKArHTNr.

le

II.4.1 Publications

II.4.1.1 Books
II.4.1.1.1 International 4.49

II.4.1.1.2 National 0.90

II.4.1.2 Scientific Publications

II.4.1.1.1 International
II.4.1.1.2 National 0.50

II.4.1.3 Patents
Ü2S.II.4.1.3.1 International 1.30

II.4.1.3.2 National 0.28
rarcial
Summation 9.92

(Table F.l Continued)
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W|.xlOC ^ie P

II.4.1.4 Articles i
II.4.1.4.1 International 0.63 y ni

II.4.1.4.2 National 0.16

II.4.1.5 Instructional Materials # n i
II.4.1.5.1 National 0.08

II.4.1.5.2 International 0.28 i/i;

II.4.2 Presentation of proposais. lectures. di
conferences and seminars # EC ST

II.4.2.1 International 2.38
II.4.2.2 National 0.59

II.4.2.3 Institutional 0.19,
II.4.3 Documents preparations m EC STp#

II.4.3.1 Reports 0.81

II.4.3.2 Proposais 0.28
II.4.3.3 Outline Proposals 0.13

II.4.3.4 Summaries 0.06
rartiai
Summation 5.59

(Table F.l Continued)
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.11.5 ASSISTANCE

Mj.xlOO Fie ' p

II.5.1 Assistance to Administration, Inspection ■ ê 1Wl/lii
II.3.1.1 International 5.15

II.5.1.2 National 1 1 R.

II.5.1.3 Institutional
II.5.2 Assistance to Research f i à ’i{i W M

II.5.2.1 International 2.75
II.5.2.2 National 0.64

II.5.2.3 Institutional ,0.22,
Assistance to Designing, Standardizing, 

II.5.3 Monitoring and Samnlin» 'llllllll,'M'ilh'iiimiii.
II.5.3.1 International 0.85 .

II.5.3.2 National 0.25

II.5.3.3 Institutional 0.07
“ Assistance to Dissemination, collection or 
11.5.4 information and teaching WUhV /

Hi W Ê
II.5.4.1 International 0.28

II.5.4.2 National 0.07

II.5.4.3 Institutional n n?local
Summation 96.80

(Table F.l Continued)
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Name
Maximum Education © © © ® © ©
Languages © (j) © ® ©
Factor F P=Post Doctoral: D=Doctoral: M=Master's;

B=Bachelor's: V=Vocational Training: U=Pre-
Universitv
E=Enelish: S=Soanish: F=French: R=Russian:

...1— , 1 1 .n.i — —  GrCarman........  .. ■. .... ----------

II. 1 ADMINISTRATION ANT) TNfiPTir.TTnN.

W^xlOO "ie P

II.1.1 Administrative and Inspective duties t

II.1.1.i General Management 11.28

II.1.1.2 General Director of Adm and Ins;> t/4 8.87

11.1.1.3 Chairman of Administrative Dept
t/4

5.19
II.1.1.4 Chairman of Inspection Dept t/4 3.54

nil.1.5 Vice-Chairman of Adm Section
t/4

3.30.
t/8

1.19
11.1.1,7 Coordinator

t/H
1.02.

W, = tree weights
Partial 
. Sumrnation— 34.39

F. = experience factor
P (Product) = W^x F. X Ft le mep

Table F.2: SUPPORT TABLES FOR THE EVALUATION COMMISSION OBTAINED FROM
THE CURRENT STATUS OF ENVIRONMENTAL AFFAIRS OF COSTA RICA'S 
INSTITUTIONS, RESULTING FROM THE EXPERTS' ANSWERS TO 
QUESTIONNAIRES
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WgxlOO "ie P

Participation in various commissions 
II.1.2 and committees t %W///L

II.1.2.1 Government Executive Board 3.12

II.1.2.2 Institutional Council
tM

0.94

II.1.2.3 Adm technical council
t/4

0.37
II.1.2.4 Inspectory technical council t/4 0.53

II.1.2.5 Sp commissions and committees
t/4

1 - Participation in scientific and ii.i.j technology societies EC ST

II.1.3.1 International n ..

II.1.3.2 National 1.13

II.1.3.2 Institutional 3.92

II.1.4 Organization of events » STW
II.1.4.1 International 0.31

II.1.4.2 National 0.99
II.1.4.3 Institutional 0.44

EC = Evaluation Commission
Partial 
1 Summation 12.84

ST = Support table

(Table F.2 Continued)
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II.2 RESEARCH

W^xIOO le

II.2.1 International Level

II.2.1.1 Organization of Research
. 11.2.1.1.1 Coordinator 0.16

II.2.1.1.2 Supervisor 0.07
II.2.1.1.3 Researcher 0.02

II.2.1.2 Practice of Research
II.2.1.2.1 Supervisor 0.52

II.2.1.2.2 Researcher 0.19

II.2.1.2.3 Assistant 0.05

W M l

II.2.2 National Level

II.2.2.1 Organization of Research
II.2.2.1.1 Coordinator 0.10
II.2.2.1.2 Supervisor 0.44

II.2.2.1.3 Researcher J L I L
Partial
Summation 1.67

(Table F.2 Continued)
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W^xlOO

II.2.2.2 Practice of Research

JLL2.J.L2J, Supervisor
II.2.2.2.2 Researcher

l U i
0.13

II.2.2.2.3 Assistant 0.03
II.2.3 Institutional Level

11.2.3.1 Organization of Research
II.2.3.1.1 Coordinator 0.71

II.2.3.1.2 Supervisor 0.31

 _ _ ____ II.Z.S.I.J Rea,ear,Cher.
II.2.3.2 Practice of Research

II.2.3.2.1 Supervisor 2.23
II.2.3.2.2 Researcher 0.83

II.2.3.2.3 Assistant 0.24
Partial
Summation 4.96

(Table F.2 Continued)
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DESIGNING. STANDARDIZING. MONITORING AND SAMPT.TMP,

W xloa

I

I %

Partial 
Summation

II.2.1 Orgajaizatinn,...n£..Dp-signingj. Standardiaing,
Monitoring and Sampling

II.3.] .1 PevplnpTTiP.nt nf Plane anH n-rnjr-roTn//

II.3.1,1.1 International

II.3.1.1,2 National

II.3.1.2 Participation in the development

of new methods
II.3.1.2.1 International

II.3.1.2.2 National
yy q 1  ̂ Institutional

Practice or Designing, Standardizing,
II.3.2 Monitoring and Sampling

II.3.2.1 Direct wrk w/environmental asupc
II.3.2.1.1 Design requirements

II.3.2.1.2 Standards law

■II.3.2.1.3 Norms
II.3.2.1.4 Monitoring methods

JLL..3..2di,I.3 Sflmpl ins .Jiathnd.s

(Table F.2 Continued)
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W^xlOO ^ie P

II.3.2.2 Courses and Seminars
11.3.2.2.1 Design 0.31

II.3.2.2.2 Standards 1.03

TT.3.2.2.3 Norms. 2.00
II.3.2.2.4 Monitoring 3.17

II.3.2.2.5 Sampling 5.66
Partial 
SumatioB— 12.37

11.4 DISSEMINATION, COLLECTION OF INFORMATION AND TEACHING

W^xlOO

II.4.1 Publications
II.4.1.1 Books

II.4.1.1.1 International 0.01

0.04II.4.1.1.2 National

II.4.1.2 Scientific Publications

II.4.1.2.1 International 0.01

0.04II.4.1.2.2 National
II.4.1.3 Patents

T 1.4.1.3..] International
0.05II.4.1.3.2 National

Partial
Summation 0.23

(Table F.2 Continued)
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W^xlOO ^ie P

II.4.1.4 Articles n i
II.4.1.4.1 International

i72(
0.03

II.4.1.4.2 National n/4o
0.06

II.4.1.5 Instructional Material n %
II.4.1.3.1 National

n/f
0.46 .

II.4.1.5.2 International iZi:0.07
11.4,2 Presentation of proposals, lectures, if//////////

conferences and seminars EÇ ST W/Â
II.4.2.1 International 0.31

TT.4.2.2 National. 0.77

II.4.2.3 Institutional 1.91

II.4.3 Documents nrenarations » Fn ST
II.4.3.1 Reports 2.73

II.4.3.2 Proposals 0.54

II.4.3.3 Outline Proposals 1.03

TT.A.3.A .'îiimmari ac 6.27
Partial
Summation 14.18

(Table F.2 Continued)
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II.5 ASSISTANCE

V^xlOO p

II.5.1 Assistance to Administration^ TncpArf-inn * wm
0 . 1 1

II.5.1.2 National 0.27

II.5.1.3 Institutional 0.67

II.5.2 Assistance to Research f.m m
4 TT.5.2.T Tntemal-i onnl 0.03

II.5.2.2 National 0.05
II.5.2.3 Institutional 0 . 1 1
Assiscance to designing, Stanaaraizing, 

II.5.3 Monitoring and Sampling Will,%////WIIIIL
II.5.3.1 International 0.04

II.5.3.2 National 0.09

II.5.3.3 Institutional
j ^ Assistance to Dissemination, Collection of

- ' Tnformarion anH Taarhing WUhl!%miih
II.5.4.1 International 0.13

II.5.4.2 National 0.43
II.5.4.3 Institutional 0.19

Total
Summation 92.77

(Table F.2 Continued)
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APPENDIX G

LIST OF EXPERTS 
The following is the list of experts who have parti­

cipated in this research. The list of participants is com­
posed of experts from both inside and outside Costa Rica.

TABLE G.l 
LIST OF EXPERTS

No. Name Title-Address

Outside Country:
1. Carefoot, Eng. Neil

Reyes, Dr. Wilfrido

Sperandio, Eng. Odyer A.

4. Van Damme, Dr. J.M.G.

Project Manager 
PARO/WHO 
P. 0. Box 508 
Jemmotts Lane 
Bridgetown, Barbados 
West Indies
Programme Coordinator 
CERE, WHO 
P. 0. Box 302 
Jakarta 46392, Indonesia
Director, CEPIS 
Organizacion Panamericana 
de la Salud 
Casilla Postal 4337 
Lima, Peru
Director,
WHO International Reference 
Center for Community Water 
Supply
P. 0. Box 140
Leidschendam, The Netherlands
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TABLE G.l (Continued)

No. Name Title-Address

5. Wehman, Eng. Victor

Inside Country;
6 . Bolanos, Lie. Eladio

Calvosa, Dr. Carmelo

8 . Constela, Dr. Manuel

9. Cordero, Eng. Olman

10, Gomar, Eng. Mario

11. Schnell, Dr. Charles

Program Manager 
USAID
Office of Health Development 
Support Bureau 
Washington, D.C. 20523

Chairman of Industries 
Economy, Industry and 
Commerce Ministry 
Ave. Central y Segunda 
Calle 10 (edificio anti- 
guo INS)
San Jose, Costa Rica
Health Minister 
Apartado 10123 San Jose 
San Jose, Costa Rica
Director
Environmental Sciences 
Research Institute 
University of Costa Rica 
Chemistry School 
San Jose, Costa Rica
Executive President 
Drainage and Sewage 
National Institute 
Ave. Central, Calle 5 
Edificio La Llacuna 
San Jose, Costa Rica
Sanitary Chairman 
Municipality of San Jose 
Apartado Postal #5102 
San Jose, Costa Rica
Director
Environmental Sciences School 
National University 
Heredia, Costa Rica


