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“Imagination is more important than knowledge."

Albert Einstein

“Effort only fully releases its reward after a person refuses to quit."

Napoleon Hill

“If you don't stand for something, you'll fall for anything."

Michael Evans



Abstract

In recent times, despite the great technical and methodological advances in the field of
facility siting, there has been a decline in successful siting attempts for those facilities
perceived as having deleterious effects in the environment. Most siting processes take
into consideration physical or environmental criteria and ignore or fail to address public
demands, characteristics, and present community conditions, contributing to the failure
of the siting efforts. To create the adequate conditions for a successful siting approach,
public awareness, public participation, and possible public opposition should be
properly predicted and carefully considered in the siting process. The present study
thoroughly investigates the facility siting process, taking into consideration
environmental criteria as well as social and community factors. This study considers
the siting of two facilities, a regional landfill and a regional airport in the County of
Lethbridge, in the Province of Alberta, with the assistance of Geographical Information

Systems (GIS).
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1.0.0 Introduction

In recent times there have been enormous advances in the study and process
of facility siting, especially for those facilities which are perceived as causing
deleterious impacts in the areas surrounding their final location. New analytical tools
and state of the art technology have been two of the most important factors in providing
better understanding, and obtaining more reliable results when they are required in the
decision making process. These factors have also contributed to improve the
assessment and management of any type of impacts created by the facility under
scrutiny.

The present trends in facility siting have made the siting process a more
efficient and sensitive procedure from the natural, and social environment perspective.
Today, it is required to foresee and consider all the possible implications and
complications that a particular project could generate. The old notions of high
economic profits without considering the detrimental impacts of a facility, in the
surroundings areas where it has been located, are no longer acceptable. This situation
creates a better allocation of resources mainly because only the best sites available to
host a given facility are considered in the siting process. It is also inappropriate to use
marginal land as a sole solution for the siting of “locally unwanted land uses” (LULUs).
The employment of marginal land as the only resource for facility siting, without
applying any methodology to determine whether it is the best option, can lead to

unpredicted environmental damages.

The latest advances in the field of facility siting have been mostly inspired by
the increasing public awareness in environmental issues, therefore, scientists,
researchers and environmental managers have been pushed to create new
methodologies in order to predict and provide better solutions to the facility siting
dilemmas. Some of the technical tools frequently employed in finding the most suitable
places to locate a facility are checklists, matrices, networks, map overlying, and
geographical information systems (GIS).

On the other hand, as the siting process has become a more efficient and

sensitive procedure, it also has grown in complexity and uncertainty. The present
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public awareness in matters related to the environment, combined with the way
laypeople perceive the impacts created by LULUSs, have generated a situation in which
the siting process has become an increasingly difficult, and unfortunately, an often
frustrating task. The process for locating the most suitable places to host a required
facility has become a multiphase, and multidisciplinary course of action, in which the
number of actors involved has increased considerably. Disciplines like sociology,
statistics, engineering, geography, economy, and psychology have entered the
fundamental technical core for facility siting studies.

The current intricate approaches to the siting process have produced attempts
to locate facilities that have become increasingly difficuit and very time consuming. Due
to the great number of factors and participants involved in the siting effort, the
possibility increases of having the number of successful cases diminish if the right
steps and considerations are not appropriately taken into account.

As the siting effort grows in complexity, the specialists in charge of carrying out
the whole siting process are becoming experts in the areas of environmental impact
assessment and facility siting. This means creating a situation in which this type of
professional is the only one capable of providing a better approach into the effort
undertaken. These experts have to consider the specific characteristics of each case in
particular, unify conflicting points of view, and apply the best methodologies to create a
more favorable environment in the siting process. This kind of expertise can have as a
major disadvantage that qualified personnel may not be readily available to tackle the
enormous task of siting LULUs.

One of the most complex problems that faces environmental planners, and
decision makers is the location of waste disposal facilities such as landfills and waste-
to-energy plants that could have potentially harmful environmental effects. These
facilities are a subset of a larger class of all potentially noxious facilities, which are
denominated as LULUs. This type of facilities also includes water and wastewater
treatment plants, affordable housing projects, prisons, roads, hospitals, airports, or any
other facility that could create negative impacts in nearby areas. (Noble, 1992, and
Lober, 1995).



Another great obstacle within the siting process is the way in which the general
public understands or perceives the siting effort, its procedures, and methodologies. If
the community perceives that there is certain degree of discrimination, people will
consider that the process is biased, and that an enormous injustice is committed
towards them. In present times, public resistance has been the most influential cause
for unsuccessful facility siting projects. The main reasons for public unrest are
attributable basically to two major factors, the lack of technical knowledge by laypeople
and the lack of sensitivity by proponents and authorities towards the needs of the
community or communities that will host the proposed facility. The path for reaching a
beneficial agreement under the circumstances where there is a great degree of public
opposition cannot be easily achieved. Negotiation for siting a facility under an
antagonistic environment can only condemn the facility effort to a premature failure.

Constrained by a multitude of restrictions involved (i.e. environmental, legal,
social and technical), finding the most suitable areas for siting LULUs has become an
increasingly difficult endeavor. Because of this situation, environmental managers need
to find the most effective and reliable mechanisms to detect and examine the factors
that can affect a successful siting process. GIS systems, which are methodologies
designed to analyze and evaluate information based on geographic locations, have
become one the most important tools available to deal with the multiple concerns
associated with the siting effort. GIS systems can be an excellent analytical tool for the

realization of this objective.

In order to determine the most suitable location for any facility with perceived
detrimental impacts, a series of environmental and social factors have to be taken into
consideration. Environmental criteria can be described as the criteria that relate to the
physical or tangible features of the area under study (i.e. rivers, lakes, towns, cities,
recreational areas, archaeological sites, etc). The social or community criteria refer to
those abstract characteristics or demographic particularities that best describe a group
of individuals, or a community in particular (i.e. age, gender, economic status, rift or
division in the community, etc.), this class of criteria also includes the form in which
people perceive the possible impacts created by the facility that needs to be located.

As will be discussed in latter chapters, several previous studies have made

important contributions to analyzing the repercussions created by environmental
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criteria in siting attempts, some others try to go a little further and evaluate the
possibility of using some social criteria as potentially influential factors in the analysis.
Unfortunately, neither of the two kinds of studies make a serious effort to integrate the
two types of criteria into one comprehensive study that could explain the existence of
some of the negative characteristics of facility siting.

The significance of this study is in examining the amalgamation of the
environmental and social criteria into one concrete and comprehensive analysis. This
study also strives to identify some of the social criteria that can be of special
importance for the region under study and which can be considered in this
investigation.

GIS is utilized as the main tool to integrate the social and the environmental
criteria in the present siting analysis. The use of GIS not only helps to find the most
suitable areas for siting the facilities selected in this study, a regional landfill and a
regional airport, but it also produces an approach that examines the trade-off between
the importance of the different criteria employed. Additionally, preventive measures are
considered in two of the scenarios created in order to demonstrate that GIS is also
capable of improving the decision making process.

The present investigation undertakes the difficult tasks of trying to deepen our
understanding of the fagility siting process, generate new findings, and bring some light
into the difficulties that originate with this interesting, but aiso extremely complicated
topic.



2.0.0 Literature Review

2.1.0 Facility Siting in the Risk Society

In the modern risk sensitive society, concerns over social, cultural, economic,
and environmental issues have provoked an increasing community awareness of, and
aversion to facilities that are stigmatized as creating deleterious impacts in the
surroundings. Ali (1999) explains that the basic concept of the risk society is based on
the idea that during the recent past the industrial social welfare was primarily focused
on the distribution of goods (i.e., wealth, property, consumer goods, education,
incomes, etc.). Throughout this initial period of modernity, industrial risks were already
present, but were mostly regarded as the price for progress; therefore, the tolerance to
these risks was strengthened by the economic prosperity of those times. In contrast, in
recent times greater attention is beginning to be paid on the distribution of the risks
produced by the industrial production. As a result, we now live in a risk society in which
the once underlying risks or side effects of industrialization are increasingly being
confronted by a raised public awareness of risk. With this increasing risk
consciousness, a growing movement of public opposition is opposing technical and
political decisions. For all the previous reasons, a risk society can be defined as the
one in which public demand guarantees of protection from environmental and health
risks, but unfortunately they cannot be realistically achieved.

In the contemporary risk society, the types of risks that are now confronted by
the population are created by its own decisions (i.e., chemical pollution, and the
greenhouse effect). Hence, the crucial characteristic of modern risks is that they are
attributable to a decision maker. This particular attribute generates a situation in which
individuals potentially affected by the decisions taken now try to be involved in the
decision making process (Ali, 1999). Because of all these circumstances, the existing
management of environmental issues has launched a reopening movement of the
previously closed way of generating scientific knowledge, restructuring it to fulfill social
demands.



Environmental risks or impacts, together with their health impact repercussions,
are the major concerns in our society. This situation is mainly due to the nature of
modern risks. Although we now confront global risks that are no longer socially,
physically or temporally constrained, they are not prevented from having a time, space,
or social class dimension. At the present time the effects of contemporary risks are
much more extensive in both, society and health (Ali, 1999).

2.2.0 The Siting Process

The search for adequate and suitable sites, that will place or receive LULUSs,
could be a difficult and sometimes frustrating task. It is inadequate to choose as the
unique solution the use of marginal land in order to siting facilities that are seen as
LULUs. The employment of marginal land as a sole resource for facility siting, without
applying any methodology to determine whether is the best option, can lead to
unpredicted environmental damages. In order to determine the most suitabie location
for any LULU, environmental and social considerations have to be taken into account,
therefore, environmental managers need to find the most effective and reliable
mechanisms to detect and analyze the factors that can affect a successful siting
process.

The need for siting new waste disposal facilities (as a consequence of the
increasing amount of solid wastes required to be disposed off); combined with the
everyday tightening role of environmental regulations and public awareness, create an
increasingly complex situation, in which more consistent and reliable methods for site
selection and decision making are required (Reams and Temple, 1995; Siddiqui et al.,
1996). Siting a landfill requires a substantial evaluation process in order to pinpoint the
best available disposal locations that could meet the demands of present guidelines
and regulations, and minimize environmental, economic, health and social costs
(Siddiqui et al., 1996).



2.3.0 Points of View Regarding the Siting of Hazardous Facilities

2.3.1 Socio-cultural and Political Notions

Finding sites to host hazardous waste disposal facilities has become
progressively more difficult as a result of community resistance to the siting effort. In
fact, certain degree of hostility toward the siting of any facility perceived as a LULU

must be evident.

in present times, community residents and local governments demand more
control and influence in the selection of suitable technologies, and during the process
used to decide whether a facility should be sited or not. Siting hazardous facilities is a
long period process in which planning and implementation must be carried on well past
the construction phase. During that period there can be several environmental, social,
political, technological, environmental, cultural and procedural considerations that can
potentially bring the facility effort to a halt.

For example, Kuhn and Ballard (1998), expiain that ‘notions of power’ is the
greatest problem in siting a facility, and provide details about several hazardous
facilities siting efforts in Canada. Attempts in Ontario and British Columbia failed
because both processes tried to ensure human protection by attempting to find the
best site from the environmental perspective, and to inform the public after a specific
site was found. Accordingly, successful siting approaches in Alberta and Manitoba
employed a methodology in which social and political characteristics were included
early in the process to ensure acceptability in the communities, and as a secondary
objective they incorporated environmental safety.

In other scientific publications, Zeiss and Lefsrud (1995, 1996) present the key
differences between a successful attempt of locating a hazardous waste facility in the
community of Montcalm, Manitoba, and a failed attempt to locate a Municipal landfill for
the City of Edmonton in Alberta. The main differences observed by the authors
between the two cases were the absence of a comprehensible need definition, the brief
facility planning, and the lack of public involvement in the early stages of the siting
process in the specific case of the municipal landfill.



The siting problem may consist of two different dimensions as explained by
Hirschhorn (1984). For most communities, and for most people and local government
administrators, the siting of hazardous waste facilities is seen as a local issue and an
immediate risk to their health and safety. Respectively, for the majority of industry
representatives, and for provincial or federal government officials, the public opposition
posture to siting hazardous waste facilities is perceived as an unreasonable obstacle to
maintaining industrial activity and achieving socially desirable management of
hazardous wastes.

Hazard levels as well as health and environmental effects of hazardous
emissions have a great degree of scientific uncertainty. In essence this situation is
created as a result of the heterogeneity and enormous quantity of hazardous materials
produced. Another possible explanation is that the scientific validation of risk
assessments is best suited to certain areas, incidents and wastes, of which there can

be a large number in a specific region (Kleindorfer, 1986).

If public opposition were the main reason for a difficulty in hazardous waste
facility siting, then the basic issues would be the lack of public thrust, and the fear that
a hazardous waste facility would create unacceptable conditions for health and well-
being. Under these circumstances, the real problem for the participants, on the
opposite side of the siting process spectrum, would be to convince the public not only
to accept the facility in their community, but also to repair their confidence in regulators
and their programs, and in the industry’s desire to comply or even surpass established
regulations (Hirschhorn, 1984; Elliot, 1984).

2.3.2 Economic Notions

Pushchak and Rocha (1998), declare that part of the answer to public
opposition can be found in the economics of hazardous facility siting. From an
economics point of view, hazardous wastes are usually seen as a negative externality
generated by the manufacturing process. In a market economy, goods are produced
because their values to consumers exceeds the costs to producers supplying them, but
if there are costs associated with the production of a good that are not manifested in



the producers’ costs, an externality arises, and this has as a consequence an
inefficiency in the market.

The achievement of finding a voluntary site relies on the degree to which the
costs of risks can be internalized. Compensation can be paid to make up for the
impacts present in the community when the external cost is small. However for
hazardous wastes in which the value of external costs to the community is alleged to
be very high, especially in a voluntary process in which communities are free to value
risks to health and safety, it is common that, the external costs would be greater than
the benefit of the product. Therefore, unless the residents feel protected from
unacceptable risks, the costs produced will obscure any possible gains obtained from
hosting the facility. Given these circumstances, internalizing the risks generated by
hazardous waste could lead to a situation in which the most favorable amount of goods
that generate the waste would be zero, because the maximum price that consumers
would pay for the product would be less than the cost of producing the good plus the
externality costs of siting hazardous waste disposal facilities (Pushchak, and Rocha,
1998).

Young (1998) describes the study undertaken to evaluate potential socio-
economic impacts associated with prison siting. This research tries to determine
significant public perceptions, in two communities near correctional centers, about the
impacts of the prison in relation with fear of crime, the impact of the facility on the
regional economy, impact on security of residents, and impact of the prison on the
aesthetics of the community. The results of this study show that residents living
proximate to prisons do not have negative perceptions towards these facilities.
Meanwhile, projected building of new facilities is often confronted with severe public
resistance due to the perception of fear and distortion of the information about the
operations of these facilities.

2.3.3 Managerial Concept
Elliot (1984) maintains that an oppositional behavior to the siting of hazardous

waste management facilities is created, in part, as a consequence of conflicting

perceptions of how best to manage the risks associated with hazardous wastes. In



general, people strongly prefer risk detection and mitigation approaches to prediction
and prevention methodologies for managing the hazards associated with waste
treatment facilities. Similarly, most people prefer plans that reinforce public control
mechanisms to those that support technological control mechanisms. This point of view
differs significantly from that of Zeiss (1994), and Zeiss and Lefsrud (1995, 1996) in
which people perceive impact prevention, control and mitigation as more preferable

measures than compensation actions.

The situation presented by Elliot is formed as a result of comparing prevention
technologies (which can be delineated in a more precise manner and are more difficult
to change once construction is finished), with detection, mitigation and managerial
systems.

Management can be an unpredictable and uncertain process in which improper
execution can greatly increase the danger of mishaps associated with hazardous
waste facilities. Furthermore, risk awareness depends not only on the strategy selected
to manage risks but also on the reliability of its implementation.

2.3.4 The Role of Technical Information and Risk Communication

Technical experts and technical information play a major role during the facility
siting process (Zeiss, 1997). Technical experts make sure that the crucial information is
used in the different phases of the facility sitting process (i.e., design, operation, impact
assessment and information of stakeholders). This technical information should be
presented to the involved parties within a necessary content format, scheme, and at
the most appropriate time to prevent endanger the whole process by creating a
situation in which stakeholders focus their attention to unimportant facts and overlook

significant issues.

Zeiss (1997) considers that two main approaches are used in the waste facility
siting process. The conventional siting process, which has the following steps: (1)
facility need, (2) choice of site and technology, (3) facility design, (4) impact
assessment, (5) impact reduction, and (6) implementation as construction, operation
and monitoring. And the negotiated siting process, which comprises six topics with the
intention of achieving durable and consensus based decisions. The six stages are, (1)
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identification of stakeholders and interests, (2) definition of the problems and needs io
be addressed and solved in the process, (3) determination of rules, goals and
objectives, (4) evaluation and selection of alternatives, (5) distribution of tasks and
implementation of arranged activities, and (6) outcome.

The conventional siting process is seen as requiring greater technical
involvement during the stage of problem and need definition. Technical information is
used further in the process to validate the selection of the site via technological or
impact mitigation measures. Normally, technological information cannot define the
main goals of the siting process. Under these circumstances, the siting effort is
frequently ineffective, and residents tend to validate their oppositional views by using
the technical information provided. In contrast, the negotiated process focuses more of
the technical information in describing the present problematic, in defining the needs,
goals, siting criteria, technological choices, and the impact and mitigation actions. This
situation, together with the early involvement of the main stakeholders in the process,
can generate better conditions for a successful facility siting effort.

Risk communication can also be a key component of any successful project
involving public perceptions of high risks (Slovic, 1980; Stewart, 1990; Noble, 1992;
Kurland, 1992). Environmental managers, planners and proponents have a large array
of communication methods to create liaisons with host communities. These methods
can be grouped into three main streams: community-based, government-based, and
court-based strategies (American Planning Association, 1993). Concessions and
incentives to the community, community education, community outreach, and
community advisory boards are some of the strategies included in the community-
based category. Meanwhile, local licensing regulations, zoning, mediation, and civil
rights are part of the government-based approaches. Court-based strategies are
employed when there is the necessity for some type of legal action; but in general,
courts should be avoided as much as possible; lawsuits are expensive, long, and often
result in negative consequences for the objective of community integration.
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2.3.5 Equity Concerns

An increasing body of research on facility siting reveals that poor communities
and minority groups are often targeted to bear a disproportionate part of the costs and
risks associated with municipal waste disposal facilities. Studies have found that
communities with a greater proportion of minorities are more prone to be selected as
locations for commercial hazardous waste facilities and uncontrolled toxic waste sites
(Reams and Templet 1995). Academics (Reams and Templet, 1995), explain that the
present tendency to site LULUs in communities with greater proportion of poor and
minority population can be due, first of all, to the political powerlessness of the poor
and minority communities, second, to the greater vulnerability of poor and minorities to
short-term economic gains associated with LULUSs, and finally, another possible cause
of inequity can be generated by the housing market because of racial segregation. The
variety of explanations for environmental inequities suggests that the problem is very
complex.

ldentifying areas of high population density, and then locating a facility far
enough from these areas can be appreciated as a measure of equity. This approach
gives greater rights to higher population densities than to lower population densities,
where rights are defined to be the avoidance of living near potentially harmful facilities.
Although, the mentioned approach can be considered to be a helpful one, it is not
coherent with another notion of equity based on the recognition of minority rights. This
characteristic can be resolved by treating each residence as having the same rights,
and identifying a potential area that is sufficiently far from all residences (Lober, 1995).

Several other implications can be derived from research studies. Lober (1995)
explains that the degree of attitudinal public opposition is greater than the behavioral
opposition stance towards a recovery and recycling facility, and that the behavioral
measure of opposition decreases rapidly when distance from the facility is increased.
Some other results from the research indicate that attitudinal opposition does not
decline as fast with distance, and that living closer to an access road or a proposed
access road gives the impression to cause a greater impact on oppositional behavior
than on attitude.
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These findings identify that attitudes may differ significantly from behavior,
therefore the long used practice of predicting behavior through attitudes should be
reconsidered.

The inequitable distribution of risks is also a major factor in the majority of siting
processes. A facility may benefit the broader spectrum of the community or region, but
it can be recognized that an injustice is taking place when a disproportionate
distribution of the risks is placed on some areas and not on others. As has been
described in scientific publications (Kunh and Ballar, 1998) the public’s perception of
fairness in the decision making process effectively toughens their attitudes. If people
perceive the policies or the siting process as unfair they respond in a “not in my back
yard” (NIMBY) manner. But sometimes, people’s perceptions and reactions concerning
site selection proposals are not always negative; residents of a given community can
observe potential benefits from hosting a LULU in certain cases, for example, during an

economic downturn or depression.

The views in connection to fair approaches in facility siting are described by
Vari (1996). The approaches can be classified as (1) the technical, (2) public
participation, (3) market and (4) distributive justice. In relation to the technical
approach, decisions are based greatly on recommendations given by specialists while
public involvement in siting decisions is undesirable. On the other hand, the public
participation methodology stresses the significance of contribution in the siting process
by all concerned groups. The market approach consists of giving the liberty to host
communities to negotiate certain benefits for hosting the facility. The distributive justice
method, conversely, expresses that benefits and costs should be distributed as evenly
as possible over the whole population. These views can also be coupled with various
competing distributive principles of fairness consisting of parity, proportionality and
priority.

Some other views of a fair approach to siting LULUs are the following: the
technical hierarchical, which consist of strong reliance on technical criteria, a strict local
government authority and limited public participation. The individual rights approach
which transfers decision power to the affected communities. And the distributive justice
approach that is based on the opposition side of the individual rights approach because

it leads to siting facilities in unprivileged communities.
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2.4.0 Factors and impacts that Influence the Siting Process

Causes for community opposition associated with municipal waste facilities
have been shown to be generated by political, ideological, social, demographic,
physical and economic factors (Reams and Templet, 1995).

2.4.1 Political and ldeological Factors

Political and ideological factors are the issues that can affect the relationships
between citizens and the governmental and economic systems. People and groups
who feel alienated from the larger culture are more likely to resist the siting of new
municipal waste facilities. This feeling of separation from the broader culture may arise
from an array of situations, ranging from poverty to decline in public trust in the
institutions that manage environmental risks.

2.4.2 Social and Demographic Factors

Social and demographic influences are those variables related to the status of
individuals or group of individuals within the community. They can also be
particularities specific to the individual for example, age, marital status, gender, etc.
Some studies (Hunter and Leyden, 1995), have found that individuals who are
younger, better educated, in white collar occupations, have more years of residency,
and live closer to the proposed site, are more likely to oppose the proposed facility.
Likewise, a greater sense of belonging within the community generates more
resistance to the facility.

2.4.3 Physical Factors
Physical factors are those variables that account for palpable impacts related to

the distance between the facility and the community (i.e., traffic and visual impacts).
This situation is more related to the NIMBY syndrome.
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2.4.4 Economic Factors

Economic factors are those influences that explain community opposition based
on the risk perception idea that LULUs will postpone or discourage future residential,
commercial, or even industrial development, and that they will also generate property
depreciation.

2.4.5 Other Factors and Their Implications

Research literature has revealed the existence of a vast number of variables
that affect public attitudes and behavior (Slovic, 1980; Lober, 1995; Reams and
Templet, 1995). Risk perception studies describe that the voluntary acceptance of a
risk can be framed into several components, for example, newness of the risk,
catastrophic potential of the risk, and extent to which the risks have been imposed on
the community (Lober and Green, 1994; Lober, 1995; Reams and Templet, 1995).
Public attitudes towards a facility can be affected by their trust in regulators and other
involved parties, need for the facility, and knowledge of the technologies used (Slovic,
1980; Slovic, 1989; Kunreuther, 1991; Lober, 1995; Reams and Templet, 1995; Vari,
1996). Cultural variables such as hierarchical, individualist, egalitarian or fatalist ways
of thinking can influence individuals’ responses (Zeiss, 1994; Reams and Templet,
1995; Vari, 1996). Perception about fairness also can have an effect on the public
resistance stand towards facility siting (Lober, 1995; Reams and Templet, 1995; Vari,
1996). Demographic factors such as gender, age, having children, level of education
and income may also impact the decision of accepting a LULU in the surrounding
environment (Lober and Green, 1994; Lober, 1995; Reams and Templet, 1995).

Adverse impacts from hazardous waste facilities can also emerge from two
social processes, stigmatization and amplification of risks in relation with risk
perception. Stigmatization refers to the public misconception associated with an
accident or series of accidents that mark a specific technology, facility or community as
undesirable entities. Subsequently, amplification of risks in relation to risk perception
take place when public awareness for certain risks is augmented out of any realistic
proportion. Massive media coverage of an event and political disputes can motivate
risk amplification (Slovic et al., 1989).
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Facility characteristics can also have a considerable effect on the future of the
siting process, mainly because they have a direct impact on public perceptions, and
additionally, because they are one of the few factors on which providers can exercise
direct control. Usually, type, size, number, operations, appearance and reputation of
the facilities influence community perceptions (American Planning Association, 1993,
and Zeiss and Lefsrud, 1996).

Hine et al. (1997) explained that in a study carried out in Canada, residents of
four northern communities were surveyed to evaluate the degree of resistance from
aboriginal and nonaboriginal respondents towards siting a proposed nuclear waste
repository. The findings indicate that the majority of the respondents showed that they
were moderately to strongly opposed to siting the repository in or near their
communities, and that they would vote against the repository (73 % of the sampled
individuals) in a local referendum. The analysis revealed that trust in nuclear
regulators, faith in science and technology, and anticipated net costs were important
mediating cultural variables in this effect. The percentage of opposition was strongest
among aboriginal respondents. Aboriginals were less trusting of nuclear regulators,
demonstrated less faith in science and technology, and perceived the costs associated
with the repository to be higher than the non-aboriginal population. Another important
outcome from this study is that no support was found for the hypothesis that financially
vulnerable individuals would show greater support for the facility than financially secure
individuals.

2.5.0 Facilities and Property Values

Zeiss (1996) described the basic causal connections between LULUs and
property value impacts. The author expressed that in order to have the occurrence of a
substantial property value impact there must be a comprehensive causal connection
between the LULU and the characteristics of affected properties. The study explains
that the main components for a simple cause-effect relationship between a LULU and
property values are: (1) all facility activities including site selection and announcement,
construction, operation, emergencies, failure and decommissioning; (2) the exchange
of undesired and desired outputs between the facility activities and the surroundings;

(8) impact propagation as transport dispersion and fate of outputs; (4) receptor
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exposure; and (5) residents’ perception and evaluation of the effects of property
attributes.

For property impacts to happen, there must be two essential conditions present:
(1) the facility must generate undesirable outputs that spread through the environment
and cause considerable exposure to residential properties; and (2) the entire group of
sellers and buyers in the market must perceive and evaluate the increasing exposure
to undesired impacts.

This study also evaluated the possibility of impacts in properties adjacent to
several groups of LULUs, and impacts. The groups of noxious elements consisted of:
(a) nuclear power and radioactive waste, (b) waste disposal facilities, (c) airports, (d)
roads, highways, and railroads, (e) air pollution, (f) water pollution, (g) visibility, (h)
buildings and developments, (1) landslide, earthquake and flood zones, and (j)
electrical power plants and transmission lines. The result obtained reveal that nuclear
power plants, waste management facilities, buildings, electrical power plants and
transmission lines cause inconsistent property value impacts, that they are
characterized by medium to high perceived risks and also by numerous and elaborate
physical and socio-economic impacts. Airports, highways, natural hazards, air pollution
and visibility impacts, consistently generate property value impacts, create clear

physical impacts and have low risk perception.

2.6.0 The “Not in My Backyard” Phenomenon

2.6.1 The Role of Public Opposition

One of the problems that plays a major role in the facility siting process is the
rising of manifest public opposition from local residents; this problematic event is also
known as the NIMBY Syndrome. As describe by Lober (1995), such opposition may
well be the single greatest obstacle to successfully site LULUs. The NIMBY
phenomenon often displays a greater visibility, energy and political effect by means of
mass behavior instead of using public opinion.
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Opposition can be defined as the sign of a rational answer by individuals who
perceive an imbalance between the benefits they will receive from accepting a facility
(i.e., tax revenues, jobs, etc.) and the costs they will have to bear (i.e., health and
environmental risks, traffic, odor, noise, etc.) (Lober, 1995; Lober and Green, 1994).
Basically, NIMBY refers to public that benefits from the advantages of technology, but
refuses to pay the costs associated with having a facility in the proximity (Hunter and
Leyden, 1995, Lake, 1993).

However, there is not a comprehensive agreement about the actual causes of
these opposition views. The NIMBY syndrome is commonly used to label people’s
oppositional attitude towards siting a LULU. One of the main problems with the
employment of the NIMBY term is that it can vary in definition among researchers.
Some of the possible causes for a NIMBY situation can be based on distrust in science
and technology, a lack of trust in proponents or government regulators, and public
misinformation. Other approaches stress that the NIMBY factor can be generated by
concerns regarding the quality of life (Tener, 1996), property values, aesthetics, and
health or safety risks (Brown, 1997; Stein, 1996). A faulty siting process can be among
the main causes for the NIMBY condition to occur (Lober, 1995; Hunter and Leyden,
1995).

Nevertheless, community opposition toward LULUs can be far more complex
than the possible implication of the NIMBY characterization. In other words, proponents
and regulators need to be more conscious of the issues and concerns exhibited by the
public and find the proper methodologies in which they need to be addressed. In most
cases, trying to discredit real fears by labeling them as “personal interested NIMBYism”
will probably provoke a greater radicalization of their posture (Hunter and Leyden,
1995).

A self-interest attitude, as mentioned by Lober and Green (1994), is the one
that functions as the means to the attainment of valued goals for the individual. In this
definition, the meaning of goals is limited only to those that are directly implicated on
the material well-being of the individual’s private live in relation with their financial
situation, health, address, family’s well-being, etc. Research in public opinion has
found consistent resuits that policy opinions from individuals do not seem to be
correlated with their own personal interests (Lober and Green, 1994).

18



The relationship that exists between the distance from the LULU to an
individual’s residence and the intensity of opposition toward this facility is one of the
numerous empirical connotations when studying the NIMBY phenomenon. Perceived
benefits and costs due to the facility can be strongly associated with distance,
consequently, a greater distance from the LULU resulis in a reduction of perceived

risks or costs.

Oppositional conflicts seem to follow a three-stage sequence, the primary
phase is called “Youth” and begins when the initial announcement of building the
proposed facility is given to the selected host community, igniting the conflict with this
action. The second step, “Maturity”, occurs when the dispute is relocated from being
private complaints to public debates, and when the conflict parties harden their
positions and try to obtain greater support. The final stage, “Old Age,” consists of the
period in which professional or political resources are employed. Usually, at this phase
some kind of arbitration process is put in practice (American Planning Association,
1992).

2.6.2 Explanation from the Economics Perspective

From the economics perspective, the NIMBY syndrome produces an inefficient
allocation of resources since the economic and psychological external costs of a LULU
are created in the vicinity of the facility, despite the fact that the benefits of a LULU are
disseminated globally throughout the economy (Groothuis and Miller, 1994).

Laker (1993) claims that the NIMBY characterization is not the one to blame for
the societal inability to eliminate environmental degradation, transportation
overcrowding, homelessness, crime and poverty; he explains that LULUs are needed
not by society but rather by capital and by a state determined to reproduce the capital-
labor liaison. The current and increasing community opposition is causing a crisis of
legitimization followed by a situation in which the state is forced to redirect the costs of
policy involvement away from the communities and back onto capital, in other words,
away from the siting of LULUs and more towards solutions requiring concessions from
capital. The author also affirms that it is reasonable to expect that state intervention

favors capital at a cost to community. The political alternative to label NIMBY as an
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irrational, parochial, misguided, egoist and obstructionist movement, is based on a pre-
deliberated situation in which it is easier to criticize NIMBY than to confront capital. And
in the political arena the outcome is even more shocking, for the government it is

simpler to condemn NIMBY than to try to give a solution to the source of the problems.

2.6.3 NIMBY Variations

Academics have created other terminologies with the intention to explain
variations of the NIMBY syndrome, for example the connection between citizens’
opposition and the politicians’ behavior in favor of this resistance has been named as
the “not in my term of office” or the NIMTOO phenomenon (Yarzebinski, 1992;
American Planning Association, 1993). |

Anocther public resistance posture with more radical connotations is the one that
opposes siting any facility anywhere and that cannot be related with distance. This
stance can be identified under several terms, NOPE (not on planet earth), NIABY (Not
In Anyone’s Backyard), and BANANA (build absolutely nothing anywhere near anyone)
(Lober, 1995).

The NIABY opposition stance suggests that some factors, other than those
related to self-interest, can shape siting preferences. Notions of equity, together with its
procedural, distributional and intergenerational components, can be seen as one such
factor. Specifically, distributional equity turns out to be a growing participant in the
public reaction toward siting waste-disposal facilities, concerning to this condition,
studies show that a disproportionate number of hazardous facilities have been located
in poor, rural and minority communities, often seen as an unfair behavior (Greenberg
and Hughes, 1993; Lober and Green, 1994; Reams and Templet 1995; Vari, 1996).
Occasionally, prejudice and discrimination are concealed factors that create public
opposition toward certain land use developments for example, drug rehabilitation
centers, homeless shelters, and institutions for mental and physically challenged
individuals (American Planning Association, 1992).
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2.6.4 Characteristics of NIMBYism

Several attitudes, frequently related to the NIMBY syndrome, were used as
variables to study public oppositional reactions toward a hazardous waste incinerator in
the State of Virginia, U.S. (Hunter and Leyden, 1995). The variables employed in this
study are those that have been demonstrated to be related to opposition and/or
defense toward different types of LULUs, and can be enumerated as follows: (1) how a
person feels about the risks associated with a incinerator, (2) believe in government,
(3) believe in other policy actors (i.e., military, environmental groups, big business), (4)
income, (5) level of education, (6) age, (7) gender, (8) distance from the facility, (9)
negative impacts on aesthetics and (10) property values, (11) personal knowledge of
the technologies used, (12) political affiliation, three cultural variables identified as (13)
hierarchist, (14) individualist, and (15) egalitarian, (16) division or rift among people in
the community; and finally, a factor analysis that differentiates from voluntary and
involuntary risks was introduced.

The results from this research reveal that personality or ideological
characteristics give the impression to have some impact in relation to facility siting.
People who perceived unacceptable high risks, and are anti-hierarchical, seem to be
more opposed against siting a facility than those who are risk takers and with
hierarchical personalities. Additionally, individuals who do not think the government or
other policy actors listen to them as well as younger people and women (specially with
children) (Lober, 1995) are more likely to oppose the facility. Community division or rift

is one of the variables that can also play an oppositional role in siting efforts.

In addition to personal interests, individuals can also be motivated by attitudes
such as fairness, sympathy, commitment, citizen duty, morality, and ideological beliefs;
therefore, citizens who are not affected directly by the LULU can assume an attitude of
opposition that reveals collective concerns (Hunter and Leyden, 1995).

Yarzebinski (1992) explains that implementing a successful process to offset
the NIMBY syndrome can be most of the times an easy undertaking. Habitually, it is
less expensive to develop and put in operation a meaningful public participation plan

during the siting process than to have the project delayed or stopped.
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In order to predict any possible initiation of public opposition, developers must
take a look at previous experiences of facilities located nearby the potential host
community, to the demographics and the past history of activism or conflicts in the
community (Stewart, 1990; Kennedy P. and McCaughey, 1992).

2.7.0 Facility Siting Methodologies

2.7.1 Public Satisfaction Methods

The method that uses a sociological and political program is called voluntary
siting. In this method the protection of the environment and human health become the
main criteria of the site design and management, consequently paying less attention to
the particular characteristics of the site (Baban and Flannagan, 1998).

2.7.2 Incentives Through Compensation

A market-based siting method permits residents of a specific area, where a
facility site is projected, to accept this facility in return for financial compensation in
which the amount should be determined by the public. In some instances this approach
is considered to be nothing but a simple bribe (Kleindorfer, 1986; Baban and
Flannagan, 1998). On the other hand, Inhaber (1992) argues that the method of using
incentives (i.e., financial compensation) for accepting LULUs does not constitute a
bribe, basically because it lacks three specific elements of this detrimental practice.
First, bribery is only use in pursuit of an illegal act. Second, bribery is almost always
done in an undisclosed way. And third, bribes always target an individual or group of
individuals instead of the entire community.

Kleindorfer (1986) states that compensation and negotiation between the
involved parties smooth the siting process. Compensation can be defined as the
transfer of money or goods from developers or users of a LULU to those who are
perceived as being adversely affected by the facility (Swartzman et al., 1985;
Kleindorfer, 1986).
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Compensation may be structured in three ways: (1) Ex ante compensation, (2)
On going compensation, and (3) Ex post compensation. The first category of
compensation takes place before the facility is built and it can be provided in the form
of public facilities or a sum of monetary transfers. The second type occurs during the
operational period of the facility and it can be in the form of usage taxes or surcharges
imposed on the facility and its users. And the third form of compensation is
materialized in the form of social or private insurance or clean-up payments in case of
any accident resulting from the facility (Kleindorfer, 1986).

Swartzman, (1984) studied the possibility that residents might demonstrate a
greater willingness 1o accept a LULU within their community when incentives are
offered by the government or the proponent. The results of this investigation strongly
indicate that offering compensation and risk reduction inducements to host

communities can diminish public opposition towards the facility.

Negotiation, on the contrary, is the bargaining procedure among the affected
groups and it can be carried out at two levels. The first level of negotiation, or also
called the local level, involves negotiation between local authorities and those with an
economic interest in the facility. The second level, or regional level, involves provincial,
state or regional integration of the results of locally negotiated issues and putting in
place a set of provincial-wide technical and procedural standards (Kleindorfer, 1986).

2.7.3 Authentic Public Participation

Society has organized the decision-making process in a centralized manner
mostly to obtain political and economic efficiency. This has been done essentially using
an approach based on technical rationality to justify and implement decisions, creating
as a result, a competitive and highly conflictive decision-making environment in which
public involvement has had an extremely limited role (Kuhn and Ballard, 1998).

Public participation involves more than simply finding the right tools and
techniques for increasing public involvement in public decisions, it requires a new
approach in which the input ideas and concerns of citizens have the potential to have

an impact in the decision making process.
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The actual framework of public participation, as described by King, Felty and
Susel (1998), consists of four major components: (1) the issue or situation, (2) the
administrative structures (systems and processes in which participation takes place),
(3) the administrators, and (4) the citizens. Under this conception, the components of
actual public participation are grouped around the issue, being surrounded first by
administrative systems and processes, then by the administrators, and finally by
citizens, who are placed at the greatest distance from the issue.

The authors also explain that current public participation within this context is
ineffective and creates conflict; and that public involvement happens to late in the
process wherein all the issues have been framed and most of the decisions have been
made. Therefore, rather than being cooperative and supportive, which is the best way

to address the issues; citizens are reactive and critical of the entire siting process.

Authentic public participation can be defined as deep and continuous
involvement in the administrative processes with the potential for all the participants
involved to have an effect on the situation, and in the position in which all parties are
comfortable with the decision made. Authentic participation places the citizen next to
the issue, situating administrative systems and processes at the end, and the

administrators operate as the bridge or connection between the two.

2.7.4 Open and Closed Approaches

Kuhn and Ballard (1998) state that there are two basic approaches to facility
siting, the open and closed approaches. The main difference between these
approaches consists in the commitment to public participation and the distribution of
decision-making power among community residents, proponents, and local
governments. Therefore, communities that are open to create their own decisions
make the siting a voluntary and cooperative process. Administrators and proponents
that impose a siting decision over a community make of siting a conflictive and
contradictory process. Both approaches are extremes in a scale of decision making,
however, this scale implies that siting techniques can show characteristics of both open
and closed approaches.
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The closed approach, or also called DAD (decide-announce-defend) approach,
generally has seven sequential phases: (1) goal identification, (2) project
characterization, (3) selection of site specific evaluation criteria, (4) area and site
screening, (5) site assessment and selection, (6) final detailing design, and (7) site
decision. When the facility design has been completed, a site is announced to the
prospective host community, then, a justification and education process is carried out
to demonstrate the environmental and technical integrity of the project.

Closed siting approaches are frequently unsuccessful because they do not give
enough importance to social and political considerations. Alternatively, the open siting
approach exists to address public distrust, supports more effective public involvement
and shares decision-making power.

The open or ECFD (establish criteria-consult-filter-decide) approach has
become the evolving siting process. The application of the open approach tries to
overcome the social and political factors that lead to conflictive siting problems.
Consequently, a fundamental principle is applied in this approach, that only those
communities that volunteer to study siting a facility are considered as potential hosts.

The open approach regularly has seven sequential stages: (1) establish general
environmental criteria, (2) broad public consultation, (3) invitation to participate, (4)
consultation with interested communities, (5) site investigations, (6) community
referendum, (7) and site decision. Potential host communities have the right to
withdraw from the siting process at any time that they deem convenient.

In the open approach scenario willing communities must confirm that they have
potential sites that meet the required environmental criteria, and that the majority of
residents must support the project, therefore ensuring that local residents effectively
hold the balance of decision-making power.

2.7.5 Risk Substitution Methodologies

The approach of offering risk-reducing actions (i.e., citizen inspection of the
facility operations) to a community or group of communities in order to accept a facility
induces a small number of individuals to accept the facility. The principle that potential
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economic benefits can be reached with the facility tends to be even less effective.
Because public opposition towards facility siting has been increasing in the last few
years, Brown (1997) suggests that “risk substitution” could be a major approach for
facility siting. Under this scheme, parties involved in siting a certain facility, offer to
eliminate an existing risk in change for a new one. But the author prudently explains
that while this methodology does not modify value structures or political processes; it
fails to address the basic principles that are required to overcome widespread public
distrust. Therefore, this method can only be a short-term solution and will not diminish
public indignation.

Kleindorfer (1986) considers a five-staged approach for siting hazardous waste
facilities and it can be illustrated as follows: Stage 1 takes place when a request for
proposal (RFP) is announced by the regional siting authority. This request gives a brief
description of the process to be followed in the subsequent stages. Communities are
informed that technical support through assistance funding will be provided in the case
that they are selected in the screening process. These funds will allow exploring the
viability and necessary conditions for locating a hazardous facility within the boundaries
of the selected communities. Communities’ committees are also informed that they can
abandon the siting process at any time. A description of the potential risks is generated
jointly with a projection of tax and employment benefits. In stage 2 the screening
process to find suitable communities occur and technical assistance grants for risk and
value assessment and community intervention are conferred to those communities
considered feasible candidates. Stage 3 consists of local negotiations between
developers and the communities that remain after carrying out the technical and
community feasibility studies, in this phase, each proposal struggle to arrive to a
preliminary agreement on the terms of insurance, liability, organization, operation,
technologies to be employed and forms of compensation. In Stage 4 a collective
decision is made among the community-developer pairs who have reached an
agreement in the previous phase. Stage 5 is also called the implementation and control
phase because provincial and local monitoring operations are put into practice in order
to achieve the agreements arranged between community and developers. An
additional stage may be necessary to ensure an economic efficient outcome by the use

of the appropriate final community selection method (i.e. auction).
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Zeiss (1994) considers that quantitative risk analysis, risk perception
psychometrics, cultural theory of risks, voluntary auctions, and prospect theory are
among the most important methods used to negotiate during a facility siting process.

2.7.6 Quantitative Risk Analysis

Quantitative risk analysis, which is a component of risk assessment, uses
scientific knowledge of physical cause-effect interactions to predict not only human
health risks but also ecological risks. Quantitative risk analysis is useful for determining
physical risks and impacts, and their spatial distribution, but it does not help to predict
adequately community reactions.

The specific factors evaluated in risk analysis are: probability, quantity or
severity, intensity reduction through spreading, population exposed in numbers by
sensitivity and duration, and dose response (which is the correlation between the
hazard amount received and the resulting change to receptor health or well-being).
(Zeiss, 1994).

Quantitative risk analysis focuses on reducing uncertainty and improving
accuracy of the estimates. The risk estimates can be weighted against common metric
limits, with risk or impact mitigation and control costs, or with social benefits and costs.
Substitutions among risk estimates can be determined and used to optimize more
effective engineering design and impact control.

2.7.7 Voluntary Auctions

Voluntary auctions are based on gaming theory and management science of
competitive biding; they consist of a voluntary decision made by a community willing to
participate and that can define the minimum acceptable level of compensation to host
the waste facility.

Public auctions are one of the approaches that can use financial incentives for
facility siting. The reverse Dutch auction is one of the most suitable methodologies to
site LULUs. Within this approach a community bids to be paid for hosting a facility and
the price level is set by the auctioneer not the participants; hence, in a reverse Dutch
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auction, the price would be risen until a community with an environmentally acceptable
location decides to take the offer, ending with this the whole procedure (Inhaber, 1992).

Auctions enhance community control via voluntary participation and choice,

improves efficiency and focus on relevant impacts and values.

2.7.8 Prospect Theory

Thaler (1985), explains that public mental accounting systems often influence
behavioral and attitudinal decisions in unanticipated ways. Therefore, prospect theory,
which is a hybrid method of economics and psychology, assists in describing individual
choice under uncertainty in a way capable of capturing simple framing effects and
other abnormalities.

In prospect theory, gains and losses are relatively correlated to some natural
reference point. This characteristic reflects the fact that people appear to respond more
to perceived changes than to absolute levels. Additionally, under this
conceptualization, where losses have a value function that is convex and gains have
one that is concave, the loss function is steeper than the gain function (Thaler, 1985).

When trying to code gains and losses altogether, they can only be valued jointly
(integrated), or separately (segregated). Consequently, when using prospect theory for
classifying gains and losses the following situations can be present: (1) an increase in
a gain should be segregated, (2) an increase in (the absolute value of) a loss should be
integrated, (3) A decrease in a gain should be integrated (cancellation) and, (4) a small
reduction in the absolute value of a loss should be segregated. This small reduction in
the absolute value of a loss is also called silver lining (Thaler, 1985; Zeiss, 1994).

Prospect theory states that losses prevail over gains in community value
judgments, therefore, when applied to the field of environmental management, impact
and risk control or reduction measures seem to be more effective than providing
compensatory measures and other benefits to the potential host communities. In
addition, prevention and mitigation measures are preferred over monetary
compensation or replacement of affected goods.
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From the reference point, the absolute value of losses is reflected in the steeper
slope of the loss curve of prospect theory, consequently, it is more probable that
residents respond more sensitively to impact losses from waste facilities than they are
attracted by the potential benefits, as a result changes are not considered more
desirable than the status quo. Figure 2.1 iliustrates the slopes for gains and losses
from the prospect theory perspective. it can be observed that the public perceives a

greater diminishing value when it is a loss than for the same amount of a gain.

Value

Losses / Gains

Source: Modified from Thaler, 1985

Figure 2.1 Prospect Theory

2.7.9 Risk Perception

Public beliefs and the resulting attitudes towards the facility greatly influence
their behavior over a proposed facility. In other words, the cause-effect association in
risk perception is based on the belief-attitude-behavior relationship. A group of
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personal beliefs creates the informational basis for attitude, intention and behavior
(Zeiss, 1994).

Dread characteristics of the technology, lack of understanding, catastrophic
potential and perceived benefits, are some of the non-technical risk factors identified by
risk perception psychometrics.

People use several general inferential rules to evaluate risks based on what
they remember hearing or observing about the risk in particular. These assessment
rules are known as heuristics, and they are used to reduce difficult mental tasks to
simpler ones. Even though, heuristic judgment is appropriate for some circumstances,
it can create constant bias for other situations of decision-making in different study
fields (i.e., financial analysis).

Among the diverse number of heuristics already identified, availability is of
particular importance for the area of risk perception. People that make use of this
heuristic tend to associate the recurrence or likelihood of an event happening with the
ability of that event to be imagined or recalled. Frequently occurring events are usually
easier to imagine and recall than are unusual events, under this judgmental
conception, availability is an appropriate indicator. However, other factors unrelated to
frequency or occurrence can affect availability, thus people’s misconceptions and
incorrect decision-making can be possibly explained by availability bias (Slovic, 1980).

Availability bias can be present in several forms. Judge frequency of lethal
events, biased newspapers and biased judgments, the “it won’t happen to me” factor,
and the “out of sight out of mind” situation can trigger public misperceptions.

Slovic (1980) infers that overconfidence is aiso an insidious manifestation of
heuristics. This aspect takes place when people typically have large confidence in
judgments based on personal opinion. Overconfidence can be present in other ways as
well, for example in a hyperprecision manner that depends on anchoring and
adjustment heuristic. Conversely, experts may have a tendency to overconfidence as
common people. Some of the common situations in which experts may fail to notice or
miscalculate approaches to unsafe conditions can be describe as follows: (1) failure to
consider the ways in which human mistakes can affect technological systems, (2)
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overconfidence in current scientific knowledge, (3) failure to appreciate how
technological systems function as a whole, (4) slowness in detecting chronic and
cumulative effects, (5) failure to anticipate human response to safety measures, and
(6) failure to anticipate common-mode failures which simultaneously afflict systems that
are designed to be independent.

Previous research (Slovic et al. 1985) in the field of risk perception, expresses
that judgment of non-experts is systematically different from experts’ judgments.
Experts’ risk perception is strongly interrelated with scientific estimates of annual
number of fatalities and with a large range for determining the level of risk. Laypeople,
on the other hand, are considered to perceive those risks from most hazardous
activities to be increasing, not easily reduced, and better known to science than to
people exposed to the risks.

In the specific case of nuclear power (which is perceived remarkably dreaded
and unknown), people’s fears and political opposition are not absurd ideas; on the
contrary, they can be recognized as a logical consequence of their concerns about
issues related to equity, fairness, catastrophic potential, probable intergenerational
impacts, etc.

Other studies (Reams and Templet, 1995) have also revealed that individuals
tend to accept environmental risks if the exposure is voluntary, the risks are similar or
associated to other more common risks, and if individuals receive compensation for
being exposed. Certain amount of tolerance is also developed in individuals when they

become more accustomed or familiar with a specific activity or facility.
2.7.10 Cultural Theory of Risk

The cultural theory of risk tries to clarify that the differences in risk perception
and their responses are attributable to five culturally different worldviews: (1)
Individualist (entrepreneurs), (2) hierarchists (bureaucrats), (3) egalitarians (sectarian
interest groups), (4) disenfranchised fatalist (victims), and (5) hermits (detached)
(Zeiss, 1994).
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The cultural theory of risk (CTR), as described by Zeiss (1994), affirms that an
individual’'s adherence to a specific pattern of social relationships produces a distinctive
way of looking at the world; and therefore, adherence to a certain worldview has a
correspondent form of social relation. Cultural bias and social relations interrelate to
generate patterns of interpersonal relations, beliefs and values that are consistent with
each other.

The five different types of cultural bias and social patterns depend on myths
concerning nature. These myths are systems of beliefs that are created from
unguestioned assumptions and they confirm some part of the individual’s experience.
Table 2.1 summarizes both social patterns and myths about nature.

The five cultural bias approaches define technological risks by the risks to their
worldview and to their groups’ social boundaries and patterns of interaction, for
example egalitarians perceive harmful those facilities which are centrally controlled and
where there is no explicit consent from all affected parties (Zeiss, 1994).

Table 2.1 Association of myths about nature with social patterns.

MYTHS ABOUT NATURE SOCIAL PATTERN
1. Nature benign individualist (Entrepreneur)
2. Nature Ephemeral Egalitarian (Sectist)

3. Nature Perverse/Tolerant Hierarchical (Casteist)

4. Nature Capricious Fatalist (Victim)

5. Nature Resilient Autonomous (Hermit)

Source: Modified from Zeiss, 1994
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2.8.0 Geographical Information Systems (GIS)

2.8.1 Introduction

Some authors (Haklay, et al., 1998; Lovett, et al., 1997; Siddiqui et al., 1996)
define geographical information systems (GIS) as computer systems that are used to
store, integrate, analyze, and display spatial data, whereas Dominguez (1997) explains
that GIS is a computerized system that integrates digital maps with a variety of
databases for analysis.

A complete GIS hardware and software system, is the one that allows users to
view, update, query, analyze, combine, and manipulate data from a wide variety of
sources to create new maps and tables. Any work that contains a spatial component is
iikely to benefit from the use of GIS. It is exiremely useful in the displaying of findings

of the matter under study and examining correlations among layers of data.

GIS simply means gathering information associated with physical or
geographical space, converting it into a form that a computer can recognize, and then
manipulating the information to design work processes, generate evaluations for
decision making, and/or create more cost effective service-provision (Rabago and
Spiers, 1993). it should be possible for the system to deal with data from many sources
and in many formats so that they can be used in decision support tasks.

It should be stressed that GIS can contribute not only to suitability analysis; it
can also be valuable for risk assessment, risk communication, to address equity
concerns, and for assessment of management policies. GIS is a valuable tool, which

can help to represent graphically any land related information (Wilson, 1997).

Raster and vector are the two categories in which GIS data can be classified.
Raster-based data divides the spatial area into grids of the same size. To each grid a
different category value is given, representing different geo-referenced attributes.
Vector-based data utilizes lines, polygons and points, providing to each and every one
of them a different category value, to represent different spatial attributes in the existing

world.
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GIS have three fundamental capabilities; the first one is maintenance of data,
the second is manipulation of databases to extract necessary information, and the last
capability is the employment of gathered information in the decision making process
(Baban and Flannagan, 1998).

The uses of GIS can be classified into the following areas: (1) inventory, which
is the collection of the primary databases and their subsequent storage in a GIS, for
monitoring and administration purposes, (2) modeling, is the GIS capability that can be
utilized to simulate environmental processes and to predict the outcome of
development actions, natural hazards or environmental change, and (3) land suitability
mapping, which is a technique that can be used to determine the most favorable
location for any development event given an array of objectives and other criteria
required (Baban and Flannagan, 1998). Several methodologies make use of
computerized land suitability mapping conditions, wherein, a series of maps containing
environmental social and economic information are weighted, using Boolean logic
functions, and then overlaid to obtain the most and least suitable locations to site any
type of facility.

GIS systems can be employed throughout the early phase of an Environmental
Impact Assessment (EIA). The initial stages of an EIA consist of the screening and
scoping processes. The screening process, fundamentally, addresses whether or not
an entire EIA should be conducted, whereas the scoping process focuses mainly in
establishing the particular concerns and impacts which have to be addressed in a
comprehensive environmental study (Canter, 1996).

Haklay et al., (1998) claim that even though the great potential of GIS for EIA
analyses is well known, and GIS has been used for EIA, the present applications of
GIS have not made complete use of its analytical capabilities. At the present time the
usage of GIS does not reach its greatest potential due to the lack of awareness by
many practitioners on the one hand, and on the other by the deficiency of data
accuracy, the high fixed cost of databases acquisition and maintenance, and possible
reliability problems of GIS.

Conversely, a GIS-based analysis can improve the quality of the EIA study.

Using GIS during the scoping and screening processes may assist in reducing the
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probability of ignoring or overseeing an essential environmental issue or failing to
notice potential impacts that could be present on a specific site. GIS has the additional
benefits of accumulating the data in a single storage location and improving the
perspective of the decision maker in the scoping phase.

2.8.2 GIS and Facility Siting

Geographical information systems (GIS) have the capability to handle and
simulate the necessary economic, social, health, environmental and political
constraints and factors, to provide the most favorable waste disposal locations; as well
as several additional applications in some other fields, for example, resource
management, land use management, transportation planning etc. (Baban and
Flannagan, 1998; Lin and Kao, 1998; Charnpratheep et al., 1997; Lovett et al. 1997).

As a result, with the help of GIS methodologies, decision makers are able to
formulate decisions that are environmentally safe, economically realistic and
acceptable to the public.

With the advent of GIS, the landfill siting process has become progressively
more and more dependant on sophisticated spatial analysis and modeling. In a
preliminary screening process, the employment of GIS is usually carried out by
categorizing a specific map with chosen criteria, into precisely clear classes, or by
producing buffer zones around restricted geographic elements. Hereafter, all map
layers are then intersected giving as a result a composite map containing two distinct
zones, suitable and unsuitable sites. These two different classes separated by a sharp
boundary represent geo-referenced data based on a binary true or false Boolean logic
and they are generated through GIS.

Researchers (Charpratheep, et al., 1997) express that in general, landfill site
selection is divided into two main phases: the identification of potential suitable sites
through preliminary screening, and the evaluation of their suitability based on EIA
engineering design and cost comparison. The main purpose of preliminary screening is
to remove unsuitable areas from further consideration and to maintain those zones that
can be appropriate for siting a facility for additional study. Realistic criteria and
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methodologies should be used to remove areas of social and environmental
importance during the screening process, but without removing large numbers of

technically advantageous sites from consideration.

Some other refined approaches, called Fuzzy models, create suitability classes
around geographical features; these classes describe the degree to which will be
appropriate siting a facility within certain distance from any protected geographic
component. Fuzzy models can be used to provide suitability contours while dealing
with natural phenomena that is not characterized by sharply defined boundaries (i.e.,
change in slope), or when there are other spatial imprecision, for example, when it is
not well defined or unknown the exact position or exact extent of an object in space.
These fuzzy methodologies can also provide high-quality output while in a decision
making process the human evaluation scheme is, to a certain extent, inexact (i.e.,
when trying to define how far is far enough from a given constrained geographical
feature) (Charpratheep, et al., 1997).

2.9.0 Site Selection Criteria

2.9.1 Landfill Siting Criteria

Site selection criteria for LULUs are essentially mirror representations of impact
mitigation measures and they must be selected to reduce or eliminate the negative

impacts associated with such land uses (Noble, 1992).

Research on facility siting (Baban and Flannagan 1998) indicates that all site
selection processes must be based on physical, safety, environmental, political, and
technical constraints and factors. Some current methods use a set of physical
exclusionary criteria based on the location of sensitive areas, and geological and
hydrological information. These approaches can effectively generate the physical
requirements when selecting a site, but regrettably, it does not provide any of the
preferred conditions, for example satisfactory atmospheric conditions of the site. Some
other selection processes, already include suitability as well as exclusionary criteria
based on surface soils, topography, hydrographical, atmospheric conditions,

recreational value, human environment, etc. Some additional landfill siting criteria
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employed (Lin and Kao, 1998) include: land slope, which helps to evaluate
construction, operation and maintenance difficulties, population density, assists to
reduce the possible health hazardous risk to the population and land ownership, and to
evaluate the difficulty for obtaining the land.

Noble (1992), explains a criteria selection system called DRASTIC that is used
for evaluating the potential for groundwater contamination using hydrological attributes.
This system compares areas by assigning weights and ratings to seven factors that
affect groundwater pollution, and that can be enumerated as follow: (1) Depth to water
table, (2) Recharge (net infiltration), (3) Aquifer media, (4) Soil media (surface soils),
(5) Topography (slope), (6) Impact of the unsaturated zone media, and (7) Conductivity
(hydraulic) of the aquifer. Each DRASTIC component has been assigned a weight
based on their relative importance, varying from 1 to 5, being 5 the most significant and
1 the less significant. Hereafter, each DRASTIC factor is divided into ranges or
significant media types that have an impact on pollution potential; assigning ratings that
vary between 1 to 10. As a result, a high rating denotes a high potential for pollution.

Another methodology employed for landfill siting is the “Intrinsic Suitability
approach” (Noble, 1992), which can be used to solve the problem of exclusionary and
non-exclusionary components. The criteria used were classified into two different
categories; the first group consists of six exclusionary criteria and failure to meet any
one of them result in elimination from further consideration. The next group of seven
criteria could be overcome by technological advancements. The first six criteria are: (1)
305 m from the normal high water mark of a lake, pound or flowage, (2) 100 m from
any stream, (3) a minimum regional (100 year) floodplain, (4) outside of a wetland, (5)
it would not present a bird hazard to any airport, and (6) outside of a karst development
on the site. And the second group consists of: (1) proposed fill and trench areas within
305 m of the nearest edge of the right of way of any state, federal, or interstate
highway, any occupied residence or any public park, (2) any wetlands or public waters
would not be impacted during development of the site, (3) there are erosion, drainage
or other natural processes occurring in the area which could lead to problems at the
site or site failure, (4) a drinking water supply reservoir would be impacted by the site,
(5) any ground water which is present is a water supply, is capable of being withdrawn
at a sustained yield of four litres per minute or recharging to another aquifer, (6) ground

37



water is not protected by an aquiclude, and (7) ground water cannot be monitored by
routine methods (Noble, 1992).

Noble (1992) also describes how the criteria for landfill siting can be divided into
two phases; the regional and the local criteria for landfill siting. Table 2.2 and Table 2.3
depict both stages.

Table 2.2 Description of Regional Criteria for Landfill Siting

PHASE SUBDIVISIONS CRITERIA
e Wetlands
—:E ¢ Flood Plains
C)I>) e Surface Waters
m s Groundwater
: e Suitable Soils for Ground Water Protection
% Natural Features
Q o Fault Zones
§ ¢  Seismic Impact Zones
o e Unstable Areas
%’ e Expansive Soils
o e  Subsidence Soils
g ¢ Development (Existing and Committed)
—
o e Airports
a Land Use P _
= e  Municipal Wells
@ e Prime Farmland
g.
Economic Factors e Proximity to Major Highways

Source: Modified from Noble, 1992

Baban and Flannagan (1998) also indicate some of the criteria to be considered
for a landfill siting process, and can be described as follows: the location of the landfill
must be situated outside of urban areas because the size of the parcel of land required
for a landfill would be costly and unattainable, however, it might be located as close as
possible to the waste source. The landfill should also be located as near as possible to
a main road due to accessibility and cost reduction benefits, but at the same time, it
must be located at a certain distance from the road to minimize visual impacts and

prevent material from being blown onto the road. Another important criterion is that the
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landfill has to be located beyond 500 m from a railroad to avoid any possible problem

with its stability and to prevent visual impacts. Land with agricultural, historical,

scientific, or natural importance should be protected, and to minimize pollution to

surface water and groundwater, those sites that could be vuinerabie for both

constraints must be excluded.

Table 2.3 Description of Local Criteria for Landfill Siting

PHASE

SUBDIVISIONS

CRITERIA

Bums (lypue Joj eusii) 8007 2 ISYHC

Natural Features

Depth of Suitable Soils for Cover
Existing Depressions

Natural Screening

Run-on Potential

Residential Well Density

Ease of monitoring Groundwater
Slope

Threatened and Endangered Species

Scenic Areas

Significant Depth to Groundwater Resources

Land Use

Buffer Zone

Final Use Compatibility

Municipal Boundaries

Area of Historic importance

Areas of Architectural Importance
Areas of Paleontological Importance
Areas of Archaeological Importance
Highway Restrictions

Traffic Impact

Distance from Centroid of Waste Generation or
Transfer

Availability

Land Holding in Large Parcels

Source: Modified from Noble, 1992

Even though most criteria concern environmental aspects, financial and

administrative characteristics can also be considered. Some criteria for landfill siting
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(refer to table 2.4) are provided by Willekens et al. (1993). The authors also present a
methodology applied to landfill siting in an ElA; the three steps used consist of: (1)
exclusion of site, (2) limitation of the number of non-excluded sites, and (3)
arrangement of the remaining sites. In the first phase (exclusion of sites) the areas
where the landfill is not required are localized. The second step narrows the possible
large number of potential suitable sites into few ones. Finally, during the last step the
most suitable site is chosen.

Odor, noise, and visual impacts should be considered as fundamental criteria
for landfill site selection because they can propitiate a strengthening of public
opposition towards the facility. As explained by Zeiss and Atwater (1993), nuisance
impacts are those impacts that alter the serenity in the vicinity of residential zones or
the environment, but without jeopardizing human health. Residents of the host
community frequently associate nuisance impacts with health effects, thus, the
difference between both conditions is not always defined.

A more thorough and descriptive collection of landfill siting environmental and
community criteria has been assembled on Appendix A Table A-1. This collection of
criteria contains also probable impacts, and in addition, some of the criteria listed can
be employed for siting other LULUs besides landfills (i.e. incinerators, transfer stations,
composting facilities, recycling centers).

2.9.2 Airport Siting Criteria

Most of the criteria required for airport siting are difficult to attaint due to the
lack of information related with the topic, and because most parts of the impacts
associated with airports’ operations are prevented, controlled or mitigated with best
management practices. In spite of these difficulties, several criteria necessary for
finding the most suitable location for an airport can be determined from the few

publications and information material acquired.

Thomas (1996) indicates that the annoyance produced by aircraft noise is the
single most important environmental impact that local residents wish to be controlled.
Since noise is a nuisance impact (also refer to Zeiss and Atwater, 1993), and there is a
social problem associated with the notion of quality of life, therefore, it is essential to
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locate the airport sufficiently far from major urban areas and that neighboring

individuals contribute in the planning of the noise abatement program (Thomas, 1996;

Meyer, 1996).

Table 2.4 Siting Criteria Groups Used for Facility Siting

GROUP

CRITERIA

1. Soil and Groundwater
Protection

Geo-hydrological situation, risk of
contamination spreading via soil or
groundwater

Vulnerability of soil, groundwater and surface
water

2. Landscape

Archeological and historical patterns and
objects

Visual structures

3. Ecological Values

Floristic and faunistic values

Ecological structure

4. Nuisance, Noise, Quality

Number of people who will experience
nuisance (i.e., noise or stench)

of Living Safety aspects (main electricity and gas
connections)
Transport routes through populated zones
5. Transport

Possibility of transport by road, rail, or water

6. Cost/Expenses

Loss of current economic values

Attainment, exploitation and maintaining a
landfill

7. Administrative
Implications

Source: Modified from Willekens et al. 1993

Odorous compounds and other pollutant species might have strong effects in

the air quality at airports and their vicinity. Ethylene, formaldehyde, methane,

propylene, and acetylene are among the dominant hydrocarbons that can be

generated by aircraft engines and produce odor impacts. Meanwhile carbon monoxide
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(CO), nitric oxide (NO), nitrogen dioxide (NO,), ozone (Os), sulphur dioxide (SO,) and
volatile organic compounds (VOC) are among the substances that largely contribute to
deteriorate air quality in the surrounding environment (Wayson, 1996; Taylord, 1996).

Surface water and groundwater can also be affected negatively by airport
operations and off-site activities. Some of these actions are: (1) vehicle and aircraft
washing, (2) vehicle maintenance, (3) agricultural and horticultural activities, (4) fuel
and chemical spillage, emergency services, and (5) cold weather operations
(Grantham, 1996; Johnson and Pedoe, 1996; Hofstetter, 1996; Edmonton Airports,
1998). Table A-2 in Appendix A describes a more complete and comprehensive set of

environmental and community criteria that can be used for airport siting processes.
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3.0.0 Research Methodology

The present research offers a better insight in the field of facility siting with the
application of GIS, even though, the whole process could seem to be of some
complexity it can provide more reliable results to be used during the planning and
decision making processes. The highlights of this study consist in the pioneering
approach and the innovations that are taken to obtain conclusions. These innovations

will be discussed later in the chapter as each step taken will be explained in full detail.

The main stages of the investigation consist of the following: (1) selection of
type of facilities, (2) selection of the area under study, (3) selection of significant criteria
and attainment of spatial databases, (4) survey and newspapers investigation, (5) GIS
application and analysis, (6) attainment of results (scenarios), (7) recommendations.
Figure 3.1 can give a better outlook that corresponds to the flow diagram of the
different activities or steps taken in the research.

3.1.0 Type of Facilities Selected

The research completed by Slovic et al. (1985) was of fundamental importance
in selecting the two types of facilities required for the present investigation. In their
study, Slovic et al. tried to address perceived risks, by asking people to characterize
and evaluate several hazardous activities and technologies in a diversity of ways. They
also tried to create a psychological classification of risk to understand the public’s
perception of a given risk, predict societal response, and create methodologies to
evaluate public opinion about a risk in a way that is valuable for decision making. As a
result of this study, the positions of the hazardous activities or technologies used in the
analysis were found in a two dimensional coordinate system. The x-axis corresponds
to the Dread of The Risk (Factor 1), which can be represented by lack of control,
lethality, high catastrophic potential, reactions of dread, inequitable distributions of risks
and benefits, and the belief that risks are increasing and not easily controlled. The y-
axis corresponds to the factor Unknown Risk (Factor 2), which denotes a risk unknown,

unobservable, new and delayed in their manifestation.
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Fig. 3.1 Research Flow Diagram
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It is interesting to select, for the purposes of the present research, a facility or
activity that is associated with a high degree of unknown risk, and that is also
perceived as to be highly dreaded. Consequently a facility on the other side of the
spectrum would be also important to study in order to determine any possible
discrepancies or similarities between the siting characteristics of the two facilities. A
regional landfill was selected as the facility or activity to be perceived as highly dreaded
and highly unknown, and a regional airport was chosen as the activity that is fairly
familiar and not highly dreaded. From the Environmental Engineering perspective, both
facilities are of special interest to be considered in a location allocation analysis
because they are regarded as being unwanted land uses with a large array of negative
impacts. Figure 3.2 provides a better understanding of the location of the two facilities
in the Dread Risk and Unknown Risk graph.

Factor 2: Unknown Risk

rea of Influence
for a Regional
Landfill

Factor 1: Dread Risk

General
Aviation

Modified from Slovic et al. 1984

Figure 3.2 Dread Risk and Unknown Risk Facility Location Plot
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3.2.0 Selection of the Area Under Study

In order to determine a suitable geographic area to carry out the current
investigation, three municipalities in the province of Alberta were pre-selected based
on the notion of the existence of previous landfill siting attempts. The pre-selected
regions were the County of Lethbridge, The County of Taber, and The County of
Mountain view. A simple pair wise comparison was utilized to choose the final area to
be employed in the study. A pair wise comparison consists of measuring the relative
importance of a criterion against another criterion in a group of criteria, giving it the
value of 0 if it is not as important as the other criterion or the value of 1 if it is more
important. When finishing comparing each criterion with all the remaining criteria, all
the individual comparison values were added for each one of the criteria. Then every
criterion final value was normalized by dividing it by the addition of all the final values of
the factors utilized. The criteria used for choosing the definitive region in the pair wise
comparison were (1) population of the municipality, (2) population which the facility will
serve, (3) the area of the municipality, (4) area to which the facility will serve, (5)
availability and quality of the existing information available, (6) history of social
opposition to the facility within the municipalities, and (7) variation of demographic

characteristics.

After performing the pair wise comparison exercise, the County of Lethbridge
was selected as the area under study with a comparison value of 0.357. The County of
Taber and the County of Mountain view both obtained a comparison value of 0.321.
From the point of view of the criteria employed in the pair wise comparison procedure,
the County of Lethbridge was selected because it has a larger population, the facility
would serve a higher number of people, there is extensive information about past siting
efforts, there is history of social opposition towards siting a new landfill, and there are a
more educated number of people and with a higher average income. It is important to
mention that the City of Lethbridge was also considered in the exercise as being part of
the County of Lethbridge, and for that reason the residents of the city were added to
those of the County.

In the case of a regional airport, there have not been any siting attempts in the
province of Alberta since the late 1970’s or early 1980’s, therefore previous siting
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efforts related to this type of facility were not considered in the pair wise comparison
exercise.

3.3.0 Selection Process of the Siting Criteria for the Analysis

From the literature review carried out for the study a very detailed inventory of
the criteria, impacts, or issues related with siting a municipal landfill and an airport was

created. The complete tables with all the criteria can be found in Appendix A.

The selection of the significant criteria required for the analysis (selected from
Tables A-1 and A-2 in Appendix A) was accomplished by taking into consideration
three different notions: (1) availability of computer based information describing the
different criteria to be used, (2) importance of each one of the criteria to be considered
in the investigation, and (3) easiness of the criteria to be used in the GIS analysis. As
the research progressed the attainment of computer databases containing information
related to physical and community criteria, of the area under study, became more and
more difficult, therefore, availability of the spatial information turned into the most
important factor in choosing the criteria for the analysis. The main source of spatial
information was the administrative office from the County of Lethbridge, they provided
most of the information related to physical characteristics from the county and some of

the information to be used for the analysis of the social or community criteria.

Some other organizations that made available spatial information were
Environment Canada, Alberta Energy and Utility Board, and Alberta Development.

Two other techniques utilized to find the significant siting criteria required for the
analysis were a systematic random sampling survey, and a research for significant
articles in three publications of the area under study; both procedures will be
subsequently explained.

3.3.1 Sampling Survey

A systematic random sampling’ survey was conducted in three communities of

the County of Lethbridge in order to select some of the significant social criteria to be
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used in the siting analysis, and to establish the possible attitudes or behaviors that the
residents could adopt towards hosting a regional landfill or a regional airport nearby.

The survey was conceived to extract the actual environmental, economic,
political, social, demographic, and public services conditions that prevail in the
communities chosen. It also tries to determine personal perceptions of people towards
hosting a LULU nearby, in particular a regional landfill and a regional airport. The
survey consisted of 42 closed questions and 11 open questions. Appendix B, Section
B-1 provides a layout of the survey employed in the study.

For the purposes of the investigation, the systematic random sampling
conducted was generated with the use of the telephone number directory for the region
under study. The methodology consisted in choosing a random starting point on the
white pages, and then on every ten pages, the fifth person found to reside in one of the
three communities selected was chosen. The second step was to contact by telephone
the people selected through the telephone directory and explain to them the reason for
the call, and ask them if they were willing to participate in the survey. After obtaining a
positive respond from the people to participate in the exercise, the surveys were
delivered to the respondents’ addresses and then recollected in the next two days. In
case that any of the respondents was not able to provide back the survey within the
recollection period, an envelope was given to the remaining subjects so that they could
submit the survey through the mail.

The three communities randomly selected to carry out the research survey
were the Village of Barons, the Village of Nobleford, and the Town of Picture Butte. In
each one of the communities the determined sample size was 25 surveys, one per
household, and totaling 75 surveys for the complete study.

For the communities were the survey was conducted the percentage of
response is as follows: Barons 52 %, Nobleford 56%, and Picture Butie 64%. The
overall survey response percentage was 57.3 %. The direct results of the survey

statistical analysis are provided in Appendix B, Sections B-2, B-3, and B-4.
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3.3.2 Survey Statistical Analysis

In order to extract significant information from the survey conducted in the
communities chosen, three different steps were followed. The first phase consisted in
identifying the frequencies and averages of the responses to the questions contained
in the survey. The second step tries to find the correlations or possible relationships
between some of the variables enquired in the survey (age, family with children,
gender, rift in the community, etc.), and the respondents’ opposition to host the LULUs
under scrutiny at several different distances (1.6 km, 8 km, 25 km, and 32 km). The
final step consisted in determining if the constraints and factors selected as significant
from the previous phase can have a collective influence towards facility opposition, this
was accomplished by using ordinal regression models. The complete statistical
analysis was generated by means of the statistics computer program SPSS version
10.0 for windows.

Step number one, as previously mentioned, considers the valid and the missing
answers for frequencies and percentages obtained for the 42 close questions from the
survey. The results from the first step of the statistical analysis are depicted in Section
B-2, Appendix B.

As the results of the survey consist only of nonparametric data, at the nominal
and ordinal level, the statistical tests chosen to complete the second step in the initial

statistical analysis are Goodman and Kruskal’s Tau?, lambda x°, and Somers” d*.

From factors measured in the survey, 20 different independent variables were
selected to carry out the crosstabulation analysis employing the tests already
mentioned. These variables are portrayed for both facilities in Tables B-3.1.1, B-3.1.2,
B-3.2.1, B-3.2.2, B-3.3.1, B-3.3.2, B-3.4.1, and B-3.4.2 in Section B.3, Appendix B.

In previous studies (Lober and Green, 1992), as it can also be observed from
the frequency results of the survey, oppositional attitudes towards some LULUs vary
inversely with distance. It has been also determined that people start to be more
acceptable of hosting the facility at a distance of 8 km from the community. Therefore
the degree of opposition measured in the survey at a distance of 8 km was chosen as
the dependent variable in the analysis.
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Goodman and Kruskal's tau, Somers’ d, and Lambda x tests were performed
on the survey results obtained from the Village of Barons, the Village of Nobleford, the
Town of Picture Butte, and considering the results from the three communities
altogether.

Ordinal regression® models were executed as the third step of the statistical
analysis. The independent variables employed in the models are those that were found
to have statistical significance in the tests described in step No. 2. The dependent
variable, as in the prior tests, is the factor ‘Opposition towards hosting the facilities at 8

km'.

Considering the results of the three communities together, four ordinal
regression models were created using the data of the landfill, and one was obtained
employing the information of the airport. Meanwhile, for each one of the communities
involve in the study, two landfill models, and one airport model were produced.

Together with the ordinal regression analysis several other tests were
performed to establish whether the data are inconsistent with the fitted model. Chi-
Square-based statistics (Pearson, and Deviance tests) are provided in the goodness of
fit tests results. Pseudo-R? is another tool employed to measure the proportion of
variance in the dependent variable associated with the independent variables. The
methods utilized for this specific task are the Cox and Snell R?, Nagelkerke R® and
McFadden R? tests (SPSS, 1999).

3.3.3 Publications Research

An investigation in three different newspapers that circulate in the area under
study was conducted to determine whether the occurrence of past events could
unfavorably or satisfactorily affect locating the LULUs selected for the study. The
search for meaningful information in the publications selected spans for five years and
eight months, from April 1995 to December 2000.

The newspaper selected to be examined were The Leader Post from the City of
Regina, Saskatchewan, The Calgary Herald, which circulates in the City of Calgary,
and The Lethbridge Herald from the City of Lethbridge. The publications from Regina
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and Calgary were chosen because they are the closest major urban areas to the
County of Lethbridge. The newspaper from the City of Lethbridge was selected for the
present study since it represents the main source of important events in the region.

The articles considered in selecting the significant criteria for the purposes of
this investigation are listed in Table 3.1. These articles were chosen from a larger list of
articles provided in Table B-5.1, Section B-5, Appendix B.

The results generated by the statistical analysis and by the newspaper research
will be discuss in the following chapters.

3.3.4 Description of the Siting Criteria Selected
The criteria finally selected and implemented in the landfill and airport siting
exercises are listed in Tables 3.2 and 3.3 respectively. A brief description of each

criterion and its main characteristics will be also given in order to demonstrate and
validate the importance of the criterion in the study.
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Landfill Criteria

1) Minimum distance from any occupied residence or collection of 10 or
motre houses

This criterion is based on the idea of preventing any possible negative impacts
towards the neighboring residents created by the landfill site. The buffering distance of
450 m is based on the Waste Management Regulation for the Province of Alberta (AR
250/85), which says that any potential landfill site should be located not closer than 450
m from a hospital, residence, restaurant or other place where food is prepared.
Siddiqui et al. (1996), give a distance of 400 m as the minimum distance to any
occupied residence or a collection of ten or more houses. Some of the possible
detrimental impacts that this criterion tries to address are health impacts, odor impacts,
and visual impacts.

For this constraint only those communities that appear in Figure C-1.2,
Appendix C, Section C-1, were considered in the siting study.

2) Minimum distance from any airport runway used by piston, turbojet, or
turbine engine aircraft

Birds can be a dreadful nuisance to any airport due to the potential risk that
they pose 1o operational aircrafts. Birds represent the greatest threat to airplanes
during landing and take off operations mainly because they can collide with the aircraft

and cause severe damage to the fuselage or the engines.

Operational Landfills are a very appealing feeding ground to several species of
birds due to the opportunity of finding discarded food at the active face. Birds on the
vicinity of landfills do not represent a hazard for the facility operations, but they are
considered as vectors for the spreading of deceases.
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Buffer distances were obtained from several sources. A distance of 1250 m was
obtained from Siddiqui et al. (1996). The U.S. Environmental Protection Agency (EPA,
1993) provides a minimum distance of 4 km and Transport Canada (1989), advices on
having a minimum distance of 8 km between the new landfill site and an airport.

3) Minimum distance from a river, or a permanent body of water

This criterion consists in preventing any possible contamination of surface
waters by, polluted run off, waste blown by the wind or by leachate that is seeping from
the landfill site. A minimum distance of 0.8 km is given by Siddiqui et al (1996).

4) Minimum distance from a public water supply

A water supply can be either a surface or an underground water intake. A water
supply can be used for human, cattle or agricultural purposes, therefore it is important
to preserve and maintain free of contaminants all waters utilized for direct human
consumption. A minimum distance of 1.6 km is required between the landfill site and

any superficial or underground water intake (Siddigui et al.).

5) Facilities should no be allowed in recreational, cultural, aesthetic areas,
key wild life habitat or high natural risk areas (Land Use Classification)

It is a requirement to keep the landfill location out of any provincial or national
park, and any areas of natural interest, or areas with an aesthetic value. Baban and
Flannagan (1998), explain that the World Health Organization (WHQ) has created a set
of exclusionary criteria for landfill siting in which any site should not be located in areas
with major natural hazards, historic sites or in sensitive locations.

In the U.S., in the state of California, (Manitoba Hazardous Waste Management
Corp.), assembly bill 2948 provides the legal basis for the siting of county or regional
hazardous facilities. This bill indicates that the location of landfill sites should not be
allowed in recreational, cultural or aesthetic areas. Similarly, the state of Nevada in its
waste management regulations maintain that facilities should not be constructed in
areas designated as historical or archaeological sites, or within 1.6 km of key wildlife
habitat for threatened or endangered species.
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6) Minimum distance from a railway line

This criterion is a preventative measure, as described by Baban and Flannagan
(1998), against possible land subsidence and visual intrusion. The minimum distance
required between a landfill site and a railway line is 500 m.

7) Minimum distance from a historic or archeological site

The protection of areas and sites with archaeological or historical importance
must be of primary interest in the location of a regional landfill. The inclusion of this
constraint prevents the destruction or partial damage to any site considered of having
any historical importance. Baban and Flannagan (1998), give a minimum buffering
distance of 500 m from any site with historical or archaeological characteristics.

8) Agricultural land use

The necessity to preserve land with the highest agricultural value for crop
growing purposes is a very important issue. A landfill site should be located in those
areas considered to have the lowest value for agricultural activity in order to maintain
the availability of crop growing lands. The CLI (Canadian land inventory) has 8 different
classes of agricultural land.

Class 1: Soils have not significant limitations in the use for crops.
Class 2: Soils in this class have moderate limitations

Class 3: Soils in this class have moderately severe limitations which restrict the

range of crops.

Class 4: Soils in this class have severe limitations which restrict the range of

crops.

Class 5: In this class, soils have very severe limitations that restrict their
capability to producing perennial forage crops, and improvement practices are

feasible.

Class 6: Soils in this class are capable only of producing perennial forage
crops, and improvement practices are not feasible.
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Class 7: Soils in this class have no capability for arable culture or permanent
pasture.

Class 0: Organic Soils (not placed in capability classes).

Baban and Flannagan (1998), recommends not taking the higher values of the
agricultural land classification, therefore the classes used from the CLI in this study are
3,4,5,6,and 7.

9) Minimum distance from a Geological fault

Geological complex areas may be unsuitable for developing a landfill site due to
unstable or high risk of failure characteristics. The Manitoba Hazardous Waste
Management Corporation recommends a minimum distance of 81 m from any
geological fault.

10) Air Quality Impacts

Air quality impacts are directly related to landfill gas emissions which may
contain concentrations of VOC’s (volatile organic compounds), including major

pollutants such as methylene choride, benzene, methane, vinyl choride, etc

As described by Zeiss and Atwater (1993), gas production rates can be affected
by the type of waste, waste density, water content, depth and age of the site, among
others. Accordingly, the type of cover material, thickness of the cover material layer,

water content, and compaction can affect the gas emission rate.

A distance of 500 m is provided by Zeiss and Atwater (1993) as the maximum
distance where air quality impacts have been observed, therefore a minimum distance

of 500 m from the landfill site was used in this research for the present criterion.

Only major communities considered in the analysis of this constraint (refer to
Figure C-1.2, Appendix C, Section C-1).

11) Odor (Non-exclusionary)

Odor is a nuisance impact and one of the primary concerns when considering
to find a suitable site for a regional landfill. Odorous emissions can be produced by the
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biodegradation of the waste already disposed in the site or by the operations in the
active face of the landfill. Zeiss and Atwater (1993), explain that in several studies that
the odor character of landfill odors were identified as (a) a sweet and musty smell of
open garbage at the working face, (b) a heavy fecal smell near leachate collection
systems, and (c) a sour sulfuric odor. The odor impact zone can be a distance of up to
500 to 600 m downwind of the site. Only the largest communities in the County of
Lethbridge were considered for this criterion (Figure C-1.2, Appendix C, Section C-1).

12) Located in areas which soils have a higher clay content

In order to protect any possible contamination of groundwater or surface water,
it is necessary to select the areas with the highest clay content. Technical literature
(Manitoba, Hazardous Waste Corp., 1988), based on U.S. regulations, recommends a
minimum soil thickness of 10 m, and a hydraulic conductivity of 1 x 10”° m/sec. Clays
are the most adequate type of soils that can give us the hydraulic conductivity required
for the selection of a landfill site.

13) Health risk impacts

Health concerns arise by the emission of contaminants from the waste disposal
site. Health risks can be due to landfill gas emissions or by airborne volatile pollutants.
Zeiss and Atwater (1993), explain that a correlation was found between odors and
health risks from VOCs in the landfill gas, therefore odors are not a merely nuisance,
but can also serve as an indicator for health risks. As has been observed, the distance
recommended fo prevent any health risks impacts is 900 m. Health risk impacts were
only considered for those communities depicted in Figure C-1.2, Appendix C, Section
C-1.

14) Location from a major road

This constraint accounts for a better accessibility and the minimization of
development, transportation and infrastructure costs; a landfill site should be located as
close as possible to the main road. Nevertheless, it must also be located at a safe
distance from a road to prevent blowing material drifting onto the road and to reduce
visual impacts. The distances recommended to locate a landfill from a major road are
between 0.2 and 10 km.
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15) Odor (Heuristic Cognitive Judgment)

This constraint tries to take into consideration how people perceive odor as a
nuisance. While some individuals may perceive noxious odors as being unpleasant
from an attitudinal perspective, in some other individuals even the slightest smell may
trigger behavioral responses. It has been observed that the maximum distance where
odor impacts occurred is 600 m. For the purposes of this research, a linear distance
from the site to 600 m outside of the landfill a suitability value of zero is given, from a
distance of 600 m to 1200 m a value of one was given and so forth. The Table 3.4
gives a better explanation of the scale used to evaluate the present criterion. Only
some of communities in the County of Lethbridge were considered for this criterion
(FigureC-1.2, Appendix C, Section C-1).

Table 3.4 Suitability Values for Odor as a Heuristic Cognitive Judgment

DISTANCE (m) SUITABILITY VALUE

0 to 600
600 to 1200
1200 to 1800
1800 to 2400
2400 to 3000
3000 to 3600
3600 to 4200
4200 to 4800
4800 to 5400
More than 5400

—

O {0 N[O O s~ W N

—
o

16) Community's need for the facility

Community’s need for the facility can be one of the decisive factors in siting a
landfill. If the residents of a certain community perceive that they have suffered a
sudden loss, or deterioration of economic revenues, cultural values, environmental

quality, standard of living, or political influence, possibly, for these individuals, hosting a
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solid waste disposal facility could bring relief for the different needs that they could
have. A potential host community could be interested in having a facility nearby, but the
possibilities of locating a landfill increases if the facility mitigates some of their most
imperative necessities. Some of the positive impacts of hosting a facility in the
proximity can be more employment opportunities, higher revenues, more infrastructure,

social development, and environmental protection.

17) Distance from the site due to community opposition

Community opposition is at the present time one of the major factors
contributing to the ever increasing number of unsuccessful waste disposal facilities’
attempts. Attitudinal and behavioral community opposition can be due to several
reasons, among the most important are, health impacts, environmental impacts,
perception of residents not being taken into account in the siting process, fairness,

decrease in quality of life, and nuisance impacts.

Lober and Green (1994) developed a causal model of opposition to siting
several solid waste disposal facilities, an ash landfill, a recycling center, a waste-to-
energy plant, and a transfer station, using as independent variables the distance
between the facility and the residences of the public surveyed, and perception of need
for the facility. In addition, the dependent variable employed was attitudes toward siting
waste disposal facilities. The use of this model can serve to predict public opinion,
measure the influence of need and distance variables on siting attitudes, and to
compare the attitudes toward different types of facilities. Results from this study
reinforce the broadly accepted idea that the people living near a planned facility will
have to bear a large amount of costs and in return will receive few benefits, this
situation is supported by motivations of self interests. In addition, the study shows that
besides the distance variable, equity concerns and perception of need can also
influence attitudes toward siting facilities. In fact the authors mention that policies
considering need perceptions in facility siting may have greater acceptance than those
addressing perceptions of losses and benefits through compensation and mitigation.
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The model of opposition created by Lober and Green (1994), which is based on
public attitudes motivated by self-interest, tries to calculate the inverse relationship

between distance and opposition to facility siting.

This model uses the following equations to quantify the level of opposition

towards siting a waste facility:

log odds of opposition y. of fucitty, x miees = Intercept + (Distance parameter * In x miles) (1)

1

Percent OppOSItlontypc of facility, x miles = 1+ elog odds of opposition (2)

The parameters for the four different facilities are given in Table 3.5

Table 3.5 Parameter Estimates for Logit Model of Opposition

- Intercept Distance Parameter
Type of Facility
(Standard Error) (Standard Error)
Waste to Energy 0.86 -0.44
(0.23) (0.08)
Recycling Center -1.49 -0.54
(0.29) (0.15)
Transfer Station -0.23 -0.35
(0.21) (0.08)
Ash Landfill 0.22 -0.40
(0.22) (0.07)

Source: Modified from Lober and Green, 1994

Making use of Lober and Green’s approach, a distance 8 km was found to have
40% opposition for an ash landfill. Taking into consideration that an ash landfill has
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some similarities to a regional landfill, the 8 km distance was taken in the present
research as the minimum distance to avoid any opposition above the 40% of the
population. To this distance of 8 km, a suitability value of zero was given. Only the
communities depicted in Figure C-1.2, Appendix C, Section C-1, were considered for
this criterion.

18) Age

Several studies (Hunter and Leyden, 1995, and Lober, 1995), describe the use
of age as a demographic predictor for public opposition towards siting a LULU closer to
their community. These studies explain that older people (45 years and older) tend to
be more compliant with hosting a deleterious facility nearby to their place of residency,
for this reason, those communities with a greater population of older people can be
more willing to host a regional landfill in the vicinity than those communities having a
higher number of young residents. For the purposes of this study, those areas (census
enumeration areas), having a higher percentage of older people within their limits will
be given a higher suitability value.

19) Family with children

This factor is based on the idea that those communities with a higher number of
households with children will be more reluctant to host a LULU nearby than those
communities with a smaller number of families with children. As explained by Lober
(1995), several facility siting studies take into consideration children living at home in
order to demonstrate that this particular factor is an important variable and should be
considered in siting attempts. In the present investigation, the criterion of children in the
family is measured by the average number of never married sons or daughters at
home per family census, giving a higher suitability value to those census enumeration

areas with a smaller number of average never married sons or daughters in the family.
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20) Gradual economic loss

Gradual economic loss refers to a steady diminishing of economic profits for a
specific period of time within the potential community or the area that will be hosting
the facility. Communities with greater economic needs or with pressure to increase

their economic revenues would be more supportive to host a regional landfill nearby.

In the case of the present study, the difference between the unemployment rate
from the 1991 and 1996 census was determined for the County of Lethbridge census
enumeration areas. A greater suitability value from the scale of 1 to 10 was given to
those enumeration areas with a higher decrease in their unemployment rate. From this
factor, it can be assume that those regions with a greater unemployment rate decline
will be more enthusiastic to host a facility to alleviate their current economic downward.

21) Inadequate public services

Construction of a regional landfill could impose an extra burden to the public
services of the community that will be hosting the facility, for that reason, those regions
with inadequate or insufficient public services should not be considered as the most
viable sites to locate a landfill. Some of the services that are required for a regional
landfill are roads, transportation, electricity, water, and wastewater treatment facilities.
Lake (1993) explained that the idea of inadequate public services was based on the
concept that most land development processes lack a comprehensive and suitable

land use pattern in order to prevent overstraining the infrastructure of the communities.

A visual inspection of the main human settlements in the County of Lethbridge
was conducted to establish how feasible would be to locate the regional landfill in the
census enumeration areas closer to the communities in the county. A greater suitability
value was given to the enumeration areas that were closer to those communities
considered to have adequate public resources to host the facility under study.
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22) Community division or rift due to social conflicts

Hunter and Leyden (1995), suggest that longstanding community divisions or
local politics may influence the individuals’ perspectives and behaviors toward the
siting of LULUs. Locating a regional landfill nearby a community where previous
conflicts or disagreements have polarized its residents into rival factions should be
seriously considered not only to prevent the siting process from being delayed, but also
from being cancel. From the results of a survey conducted in several communities of
the area under study the possibility of having a rift within the community was
established. In the analysis, a greater suitability value was given to those census
enumeration areas where it was considered that the possibility of having a division or

rift was smaller.

23) History of environmental problems

History of previous environmental accidents or problems may be a catalyst for
community individuals to adopt an oppositional behavior to the siting of LULUs nearby
their place of residency. Past problems related to environmental issues, and event
media coverage from remote problematic sites can generate a biased image, and
negatively impact public perception towards well engineered and designed waste
disposal locations.

For this factor the number of livestock operations in each one of the census
enumeration areas was used. A higher suitability value was given to those areas
having smaller number of livestock operations.

Airport Criteria

1) Minimum distance from any landfill, garbage dump, and food waste site
to an airport runway used by piston, turbo jet, or turbine engine aircraft

Airports are naturally attractive areas to many species of birds because the
wide open, short grass areas provide the basic elements of security from predators and
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humans, a place to nest and be idle, and access to food and water sources (Transport
Canada, 1989).

The present criterion is directly related to the landfill siting constraint that takes
into consideration the minimum distance to any airport runway used by piston, turbojet,
or turbine aircraft. In siting a new regional landfill the location of all active landfills
should be contemplated to avoid risks of collision between aircraft and birds. A buffer
distance of 1250 m is given by Siddiqui et al. (1996); a distance of 4 km is provided by
the U.S. EPA (1993), and Transport Canada (1989), recommends a minimum distance
of 4 km.

2) Facilities should not be allowed in recreational, cultural, historic,
archeological, aesthetic areas, key wild life habitat or high natural risk
areas

An airport should not be located in areas regarded as having a high cultural,
historical, aesthetical, or wildlife habitat value. Regional airports should be also sited
out of national or provincial parks in order to minimize the intrusion of external
elements in the region and prevent the destruction of the natural environment of the
site. High natural risk areas could place a danger to the structural stability of an airport
and to the safety of the people using the facility therefore these areas should also be

avoided.

3) No structures should be built exceeding the height of the weather radar
antenna

Transport Canada (1989), provides the normativity for building structures
nearby radar systems, considering that the size and construction materials of buildings
and other structures in the vicinity must be controlled to ensure that the radar coverage

volume is not reduced and that the number of false targets detected is not increased.

For weather radars a minimum distance of 300 m is given as the buffer distance
to prevent inaccurate readings. Only the communities depicted in Figure C-1.2,
Appendix C, Section C-1, were considered for this criterion.
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4) VHF/UHF transmitters and receivers must be located out of areas of
electrical noise generation

Radio communication systems can experience interference noise by a great
array of sources. Engine ignitions, electric motors, electrical switching gear, high-
tension line leakage, diathermic and industrial heating generators, and many
household appliances may be the cause of electrical noise. Transport Canada (1989),
recommends a minimum distance of 1.6 km between the noise generators and the
radio antenna. For this constraint only the communities shown in Figure C-1.2,
Appendix C, Section C-1, were considered.

5) VHF/UHF transmitters and receivers must be located out of influenced
areas with intermodulation problems (AM, FM and TV stations)

Transport Canada (1989), explains that intermodulation problems may be
caused by high powered AM, FM, and TV stations and that these difficulties can be
prevented by locating such facilities at least 8 km from the transmitters and receivers.
Only major communities were considered for this constraint (refer to Figure C-1.2,
Appendix C, Section C-1).

6) Restrictions to visibility by industrial operations or manufacturing
processes

This constraint refers to factors, other than deteriorating weather conditions,
that restrict visibility at an airport and limit aircraft operations. Some industrial or
manufacturing processes generate smoke, dust or steam in ample volumes to
constitute a restriction to visibility under certain wind conditions and temperature
inversion. The types of industries that may contribute to visibility deterioration are pulp
mills, steel mills, quarries, municipal or other incinerators, cement plants, sawmills, and
refineries.

There is sufficient evidence from airports across Canada to suggest that those
industries that can generate visibility restrictions should be located at least 8 km away
from the easterly boundary of an airport (Transport Canada, 1989).
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Applying the previous considerations, a regional airport should not be located
within a distance of 8 km from any industry regarded as a generator of visibility
restrictions. As in previous criteria, the communities considered for this constraint are
illustrated in Figure C-1.2, Appendix C, Section C-1.

7) Air quality impacts

Areas around and on site airport projects could have major potential air quality
impacts. Carbon monoxide (CO), nitrogen oxides (NO,), total suspended particle
matter (TSP), hydrocarbons (total and not methane hydrocarbons THC, NMHC), ozone
(Os), sulphur dioxide (SO,), and volatile organic compounds (VOC), are the major
pollutants of concern in the vicinity of an airport.

Some technical reports (U.S. Department of Transportation, 1980, Vol. | and Il),
present the results of the impact of aircraft emissions at populated locations in the
vicinity of airports. These reports provide the resuits of the monitoring and modeling
efforts at Washington National (DCA), Los Angeles International (LAX), Dulles
International (IDA) Lakeland Florida, John F. Kennedy (JFK), and Chicago O’Hare
airports. The maximum distance observed, for air quality impacts in the airports
previously mentioned, was 31 km for hydrocarbons and 6 km for all the other poliutants
considered in the study.

For purposes of the present investigation a minimum buffer distance of 6 km
from any major community was considered to avoid the intrusion of pollutants

generated by airport operations (refer to Figure C-1.2, Appendix C, Section C-2).
8) Noise

The increasing interest on airport noise as a serious environmental problem has
resulted from the intensification of air traffic activities, specifically, flights with larger and
more powerful jet aircraft, increased urbanization of airport neighborhoods, and

increased public awareness of environmental problems.

Aircraft noise diminishes the opportunity of enjoying the amenities of a pleasant

living environment and may cause land values to decrease. It can be a source of great
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annoyance, disrupt sleep, interfering with conversation, and depriving people from full
enjoyment of many recreational activities (Ashford and Wright, 1979, 1992).

Aircraft noise, as an environmental non-exclusionary criterion, is the most
significant noise problem in the vicinity of an airport. In general, jet aircraft are without a
doubt the major cause of aircraft noise complaints.

Combustion, fan noise, and jet noise are the main sources of noise from jet
aircraft. Fan noise is related to the equipment and aerodynamics of the intake portion
of the jet engine. Combustion noise is generated by the combustion process in the
engine due to the high-velocity flow of high-temperature gases in the engine. Jet
exhaust noise is created by the high-velocity exhaust gases leaving the jet engine. In
order to calculate the exposure to noise generated by aircraft in the vicinity of an airport
four factors have to be considered, these factors are Aircraft noise levels, number of
landings, take offs, and engines employed, time of day, and extent of runway utilization
(Ashford and Wright, 1979, 1992).

In predicting noise annoyance, the Noise Exposure Forecast (NEF) system can
provide accurate measurements. The NEF system takes into consideration the addition
of noise from all aircraft types operating at an airport based on aircraft movements by
runways and the time of day that the events occur. Due to the large number of
calculations necessary for the construction of NEF contours it requires the use of
computer modeling for the practical application of the system. The NEF system is
basically used to encourage compatible land use planning in the proximity of an airport.
Traffic volume, aircraft type and mix are used in calculating NEF contours to forecast
for a noise impact for a period between five to ten years into the future (Transport
Canada, 1989).

Several studies and technical reports (Callum, 1996, Ashford and Wright, 1979,
1992, Transport Canada, 1989), recommend a minimum buffering distance of 15 km
between an airport and the closest community. For this criterion, only the communities
shown in Figure C-1.2, Appendix C, Section C-1, were considered.
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9) Noise (as annoyance)

Noise, as a social factor, tries to take into account the way in which individuals
perceive the annoyance produced by aircraft operations in the vicinity of an airport. For
some people aircraft noise may not produce the same amount of discomfort as for
some other individuals that could even take behavioral actions to demonstrate their
irritation.

In an airport siting effort, an accurate assessment of the annoyance resulting
from exposure to aircraft noise is essential to minimize the possibility of negative
impacts in the neighboring areas. The overall subjective reaction to noise is dependent
on the number of times the disturbance occurs as well as the daily distribution of the
events.

As some authors recommend (Thomas, 1996, Transport Canada, 1989), a
minimum distance between 15 and 18 km should be considered to prevent any noise
impacts between the airport site and any major community. Only the communities

depicted in Figure C-1.2, Appendix C, Section C-1, were considered for this criterion.
10) Traffic congestion

A regional airport should be located out of densely populated areas as a
measure to prevent and reduce traffic impacts. An airport also needs to be located
near a major road in order to make more flexible and fluid the transportation of people
and goods towards the facility. |

Transport Canada (1989), suggest locating an airport between 10 to 30 km
from a densely populated area, and as close as possible to any major road.

For purposes of this investigation, a higher suitability value was given to the
areas in between 10 to 30 km from any major community, and a higher suitability value
was given to those areas closer to a primary road. Figure C1.2. Appendix C, Section C-
1, illustrate those communities considered in the analysis of this criterion.
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11) Gradual economic loss

As previously described in the landfill siting criteria, the ‘gradual economic loss’
factor refers to a steady economic downward of a community or a group of
communities, in which locating an airport nearby could bring relieve to their perceived
economic hardships.

For this criterion, the same methodology was used for siting an airport as it was
for siting a landfill. The difference between the unemployment rate between the 1991
and 1996 census was determined for the census enumeration areas of the region
under study, then, a greater value from the suitability scale was given to those
enumeration areas with a higher increase in their unemployment rate.

12) Inadequate public services

Residents in a region could perceive that the already deficient public services in
their community would be overstretched even more if a regional airport is located in the
vicinity of their residency, thus, assuming an oppositional attitude or behavior towards
the facility.

As it was described earlier in the landfill siting criteria, a visual inspection of the
major communities in the area under scrutiny was used to determine the feasibility of
locating a LULU nearby. Using the census enumeration areas information, a greater
suitability value was given to those areas that are closer to communities considered to
have superior public services to host an airport.

13) History of environmental problems

In trying to find the best location for any LULU, history of social turmoil due to
previous environmental issues, may be a predictor of behavioral opposition towards the
siting effort by the residents of the communities in the vicinity of the proposed site.

As earlier described in the landfill criteria, the suitability values that were
assigned to the enumeration areas come from the number of livestock operations. A
smaller suitability value was given to those areas with a larger number of livestock

operations.
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4.0.0 GIS Research Analysis

After determining the significant criteria to be employed in the location
allocation analysis, the subsequent action would be to load the computer based
mapping databases into a GIS program. ARCView version 3.2a was the computer
software utilized for the complete suitability siting procedure, with the spatial analyst®
and the projection utility” extensions loaded.

The initial computer information (digital mapping) illustrates several physical,
geographical and social characteristics from the County of Lethbridge. The original
databases were fhe basis in creating the intermediate and final maps of the GIS
analysis, and in extracting the results and conclusions of the investigation. The initial
maps can be observed from Figure C-1.1 to Figure C-1.15 in Appendix C, Section C-1.

As the computer databases containing thematic mapping information were
originated from several sources, it was necessary to normalize all the maps with the
same mapping characteristics (coordinate system®, map projection®, scale, map and

distance units and resolution).

The map projection that better fitted the necessities of the research was UTM
NAD 83 (Universal Transverse Mercator'®, North American Datum'' 1983) zone 12.
Therefore all the maps used, and created were generated utilizing the former type of
projection.

During the GIS analysis the vector based maps were converted into a raster

format using a map resolution of 50 m by 50 m for each cell.

Once obtained the normalized and rectified set of maps, it was necessary to
select the proper GIS analysis methodology in order to enhance the reliability of the
results for this study.
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4.1.0 Multi-Criteria, Location GIS Methodologies

There are several GIS methodologies that can be used for suitability mapping
evaluations and resources allocation decisions. The Multi-criteria evaluation (MCE)
technique is a one of the most utilized procedures for assessing and aggregating many
criteria to support decision-making in facility siting undertakings (IDRISI, 1999).

The methodologies available to perform MCE analyses are the Boolean
approach, the Weighted Linear Combination (WLC) methodology, the Ordered
Weighted Average (OWA) methodology, and the application of the three methods,
which is called the Boolean and Continuous Suitability Resulits.

The first methodology, the Boolean approach, consists of standardizing with
values of 0 and 1 all the criteria taken into consideration for the analysis, and the
overlaying of the layers depicting the criteria (aggregation procedure) is accomplished
by using a Boolean intersection method (multiplication of criteria).

The Boolean approach can employ as aggregation methods the ‘and’ logic
connector, or the 'or’ logic connector. The ‘and’ procedure is the most conservative
approach in terms of risk because it requires that all the criteria considered be 1 in
order to have a suitable siting location. In the other hand, the use of the ‘or’ procedure
is too risky since it only requires a value of 1 in any of the constraints or factors to have
a suitable siting area. The main disadvantage of using the Boolean approach is that it
reduces all the criteria into a scale of 0 and 1, without allowing any trade offs between
the constraints and factors involved (IDRISI, 1999).

The WLC methodology consists of normalizing the factors into a continuous
scale of suitability, with the minimum number of the scale being the least suitable and
the maximum number of the scale being the most suitable (IDRISI, 1999). Rescaling
the factors into a standard continuous scale allows the combination and comparison
among the factors. WLC approaches often make use of fuzzy concepts in order to give
locations a value or degree of suitability.

In the WLC procedure, relative weights are given to each one of the factors
involved in the aggregation analysis. These factor weights, or also called tradeoff
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weights, not only indicate the relative importance of one given factor over the others,
but also influence the balance and tradeoff that exist between the factors considered.
The relative weights assigned to the factors can be obtained by means of a simple
pairwise comparison analysis (IDRISI, 1999).

The WLC allows the retention of variability from continuous factors, and
provides the ability to have trade offs between the criteria involved.

In the OWA methodology, the weighted factors from the WLC procedure are
reevaluated applying a new set of weights. This new set of weights gives the
opportunity to control the overall level of trade off between the factors, and to measure
the intensity of risk in the suitability determination (IDRISI, 1999).

The order weights determined in the OWA technique have control over tradeoff
and risk through the different rank order position of the factors at every location. This is
attained by ranking the WLC factors from the lowest suitability value to the highest, and
after that, a weight should be given to the different ranks obtained.

The site selection using the ‘Boolean and Continuous Results’ approach
consists in providing a suitability threshold to the results of the Boolean, WLC, and
OWA methodologies. In this approach the level of suitability is obtained by specifying
an arbitrary threshold in the suitability scale, and as a result of this procedure, the
locations will be identified as suitable or not suitable (IDRISI, 1999).

The approach taken in the case of the present research was the use of a
Boolean and Continuous Results methodology. In the first phase of the GIS analysis a
Boolean methodology was applied only for the constraints of the environmental
exclusionary criteria. The second phase considered the use of a WLC methodology for
the environmental non-exclusionary factors and for the social criteria. And finally, in the
third phase of the digital analysis, a threshold was incorporated in the suitability scale
utilized. Figure 4.1 illustrates the steps taken to obtain the intermediate and final maps.
It is important to mention that quality control measures were constant throughout the

GIS analysis.
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Fig. 4.1 Flow Diagram of the GIS Analysis
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4.2.0 GIS Analysis Using ArcView

As previously mentioned, ArcView was the primary tool employed during the
different stages of the GIS Analysis. The study is based on the idea of performing a
multi-criteria evaluation by means of a Boolean and Continuous Results methodology

for the two types of facilities selected, a regional airport, and a regional landfill.

4.2.1 Criteria Consisting of Constraints

For the exclusionary environmental and physical criteria, which consist only of
dichotomous constraints, a Boolean approach was implemented with two types of

suitability values, 0 for unsuitable zones and 1 for suitable areas.

The first step of the GIS methodology consisted of choosing all the initial layers
that needed to be used in the Boolean analysis. In the case of the regional landfill, the
following initial maps were needed, ‘location of cities, town and villages’, location of
airports’, ‘hydrology’, ‘location of water wells’, ‘land use classification’, location of
railways’, ‘location of archaeological sites’, ‘agricultural land use classification’, and
‘location of geographical faults’ (Figures C-1.2, C-1.4, C-1.5, C-1.6, C-1.7, C-1.8, C-
1.9, C-1.11, C-1.18, in Appendix C, Section C-1). In the case of the regional airport,
‘location of the actual landfill’, ‘land use classification’, and ‘location of cities, towns and
villages’ (Figures C-14, C-1.7, and C-1.2, in Appendix C, Section C-1) were the initial
maps required.

The next step consisted of assigning to the initial maps selected the mandatory
buffer distances (refer to Tables 3.2 and 3.3 for buffer distances) that corresponded to
the criteria under analysis, this procedure was accomplished by making use of the
‘Find Distance’ command that is part of the ‘Spatial Analyst extension’. At the same
time that buffer distances were given, the maps (or also called themes) were converted
from vector to grid format, giving to the cells a resolution value of 50 m by 50 m.
Figures in Appendix C, Section C-2 illustrate the acceptable and unacceptable areas
for each one of the constraints in the airport and the regional landfill analysis.

It was determined to consider a cell resolution value of 50 m by 50 m during the

GIS analysis because it is relatively faster for the software to process the information
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with this value than with any other smaller resolution number. In addition, a 50 m by 50
m value is a more suitable resolution number considering the characteristics of the

facilities under scrutiny, the mapping features, and the scope of the siting analysis.

Once having the buffer distances in the new set of grid based maps, the
command ‘Map Query’ (also part of the ‘Spatial Analyst’ extension), was employed in
each of the new themes to give suitability values of 0 and 1. The value of 0 was given
to those areas not suitable for facility siting, and a value of 1 was given to the regions

suitable for hosting a facility in accordance with the buffer distances employed.

In the particular situation that the theme used to represent a specific constraint
consisted of polygon information, instead of lines or points (i.e. agricultural land use
classification or general land use classification), the values of 0 and 1 were added into
a column in the attribute table of the theme. This operation was performed in order to
give a suitability value to the restricted and unrestricted areas (a value of 0, and a
value of 1 respectively). After performing the previous procedure to the initial polygon
maps, they were converted into grid format using the ‘Convert to Grid’ tool, which
belongs to the ‘Theme’ menu in ArcView. The aforementioned approach was employed
for the ‘Land Use Classification’, and the ‘Agricultural Land Use Classification’ themes.
As an example, In the case of the ‘Land Use Classification’ theme for the first scenario,
the features ‘Cropland’, ‘Unimproved Pasture or Range Land’, ‘Unimproved Pasture or
Forage Crops’, and ‘Non Productive Woodland’, received a value of 1, all the other
polygons received a value of zero. In the case of the ‘Agricultural Land Use
Classification’ theme, also for the first scenario, the polygons illustrating agricultural
land classes 1, 2 and 8 (water) received a value of 0; all the other classes received a
value of 1.

When all the grid maps representing buffer zones were generated, they were
overlaid to produce and intermediate composite map containing all the suitable and
unsuitable areas. The grid themes were aggregated using the ‘Map Calculator’ tool
from the ‘Spatial Analyst’ extension. The aggregation factor in this step was a
multiplication.

In the case of the landfill constraints ‘Minimum Distance from Any Occupied
Residence or Collection of 10 or more Houses’ and ‘Air quality Impacts’ the layer
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utilized in the analysis was ‘Location of Cities, Towns, and Villages’ (Figure C-1.2 in
Appendix C, Section C-1).

For the regional Airport, five of the constraints (‘No Structures Should Be Built
Exceeding the Height of the Weather Radar Antenna’, ‘VHF/UHF Transmitters and
Receivers Must Be Located Out of Areas of Electric Noise Generation’, ‘VHF/UHF
Transmitters and Receivers Must Be Located Out of Influenced Areas with
Intermodulation Problems: AM, FM, and TV Stations’, ‘Restrictions to Visibility by
Industrial Operations and Manufacturing Processes’, and ‘Air Quality Impacts’) also
employed as initial layer ‘Location of Cities, Towns and Villages’ to carry out the GIS
analysis.

The landfill constraint criterion ‘Minimum Distance from Any Occupied
Residence or Collection of 10 or More Houses’, with a required distance of 0.45 km, is
redundant when the constraint ‘Air Quality Impacts’ requiring a distance of 0.50 km is
introduced in the analysis.

In the case of the airport siting effort, the constraints ‘No Structure Should be
Built Exceeding the Height of the Weather Radar Antenna’ (minimum distance of 300
m), ‘VHF/UHF Transmitters and Receivers Must Be Located Out of Areas with
Electrical Noise Generation’ (2 minimum distance of 1.6 km), ‘Air Quality Impacts’
(minimum distance of 6 kmy), and ‘Restrictions to visibility by industrial operations or
manufacturing Processes’ (minimum distance of 8 km), could be considered to be
redundant for the GIS analysis when the constraint ‘VHF/UHF Transmitters and
Receivers Must Be Located Out of Influenced Areas with Intermodulation Problems’ is

introduced in the study with a minimum distance required of 8 km.

Despite the redundancy of some of the physical criteria selected, all the
redundant constraints were considered into the GIS analysis to emphasize their

significance in the facility siting exercise.

4.2.2 Criteria Consisting of Suitability Factors

For the non-exclusionary environmental and physical criteria, as well as for all

the social and community criteria, a WLC approach was implemented. As the criteria in
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this analysis are formed only by continuous factors, a suitability scale from 1 to 10 was
utilized to give values to the different regions that could host the facility. The value of 1
is given to the most disadvantageous areas, and a value of 10 is given to those areas
considered the most advantageous.

The first step of the process consisted of finding the distances of the map
features in the initial themes required for the analysis. This was done by means of the
‘Find Distance Tool'.

Once the grid themes with the distances from the features were obtained, a
suitability value is given from the suitability scale. The suitability value must be a
number from 1 to 10, depending on the proximity or the importance that each area has
with respect of the relevant map features. The process of giving suitability values to the
areas was generated making use of the ‘Reclassify’ command that also belongs to the
‘Spatial Analyst’ extension.

The suitability scale employed in the GIS analysis describes the magnitude of
importance that the regions in the area under study could have considering a particular
factor. For example, in the case of the factor ‘Distance from the Site Due to Community
Opposition’, the areas closer to the communities have smaller values than those areas
further away from the populated areas. As it was previously mentioned, the suitability
scale created consists of values from 1 to 10, 1 being the smallest value and 10 the
highest. Table 4.1 depicts the suitability scale used in the analysis together with its
description. Each one of the suitability factors, together with its suitability regions, is
showed in Appendix C, Section C-2.

Several advantages can be mentioned about using a suitability scale with
values ranging from 1 to 10. It is a scale very simple to use and implement, there is a
well-delimited difference between each one of the values in the scale, and the bounds
of the scale comprise a region with great capabilities for differentiating between the

various intensities of the factors in the region.

Several procedures were used to assign the suitability values of the WLC
suitability scale to the different suitability factors of the landfill and airport analyses.
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In the case of the suitability Criterion ‘Content of Clay in Soil’ those regions with
a greater percent of clay content are given a greater suitability value. For this factor,
the idea was to have a greater number of areas with a higher suitability value
considering that the highest percentage of clay content for the soil in the county of
Lethbridge is 56%. The upper half of the suitability scale has a range from 18% (value
of 5) to 56% (value of 10) of soils with clay content to open a greater possibility of
facility siting considering that the quality of the soil can be improved once the final
location has been determined.

Table 4.1 WLC Suitability Scale

VALUE DESCRIPTION

=

Not Suitable

Very Small Suitability

Small Suitability

Small to average Suitability

Average Suitability

Average to Good Suitability

Good Suitability

Very Good Suitability

O 00 N o) O | W

Excellent Suitability

s
(en]

Perfect Suitability

For the factors ‘Odor’ and ‘Odor as a Nuisance’, a linear increase in suitability
intensity is applied. This linear growth considers the location of the communities, and a
buffer area of 0.60 km around them, as having the lowest suitability value, then, an
increase by one level of the suitability scale is given to every 0.60 km increase in
distance. The same principle of linear increase applies for the criterion ‘Health Risk
Impacts’ the only difference is that the increase in suitability value is given by an

increase of 0.90 km of distance.

In the case of the suitability factor ‘Location from a Major Road’ the decision of
giving the lowest suitability value to a distance from 0.00 km to 0.20 km, and to
distances greater than 20 km is derived from the concept that a regional landfill should

94



be located within a distance of 0.20 km and 10 km in order to avoid blowing garbage
and visual impacts, and to have easy access to the facility. Accordingly, a suitability
value of 10 was given to the areas within the distance of 0.20 km and 10 km. A
suitability value of 5 was given to the areas with a distance between 10 km and 20 km
from any major road considering that these areas can also be of importance for landfill
siting.

For the Factor ‘Distance from the Site Due to Public Opposition’, a decrease of
6% in public opposition represents an increase of one level in the suitability scale. As
public opposition diminishes in intensity further away from the communities of the study
area, the suitability value increases. The changes in values of public opposition by 6%
was selected due to the necessity of having 10 different ranges with the same intervals
for each one of the 10 levels of the suitability scale, and by these means be able to
visualize how public opposition has a non linear relationship with distance. The
percentage of opposition was measured making use of equations 1 and 2 described in
Chapter 3.

The random sampling survey, the newspapers research, and the visual
inspection of the communities were of great help in trying to measure the intensity of
the suitability factors ‘Community’s Need for the Facility’, Inadequate Public Services’,
and ‘Community Division or Rift Due to Social Conflicts’. In the case of the factors
‘Community’s Need for the Facility’ and ‘Inadequate Public Services’ a higher suitability
value was given to those census enumeration areas containing the communities that
were perceived, from the survey, the newspapers, and the visual inspection, as having
the greater necessity to host the facility. For the factor ‘Community Division or Rift’, the
newspapers and the survey facilitated the process of finding the suitability values for
this social criterion. From the survey the overall percentage of response for the
presence of a rift in the county of Lethbridge was 51%, though the rift was not
significant. This value expresses that there could be a division present in the general
area under study; therefore, to those areas with a similar degree of opposition a
suitability value of 5 was given. For the enumeration areas that comprise the town of
Picture Butte, a suitability value of 2 was given in order to represent the high degree of
division that exists in this community (71%). For some other regions, the suitability
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value from the newspapers was given by the degree of division that was perceived to
prevail in the area.

The suitability criterion ‘Age’ was measured by the percentage of old people
that live in the enumeration areas of the County of Lethbridge following the census of
1996. This factor gives smaller suitability values to those areas that have a smaller
percentage of old people. The change in interval for each one of the levels of suitability
scale varies by 10%.

For the factor ‘Children in the Family’ the average number of never married
children per family from the census of 1996 was used. The criterion gives smaller
suitability values to those census enumeration areas with a greater number of average
never married children in the household. The variation for each one of the suitability
levels is 0.24.

‘Gradual Economic Loss’ represents the change in unemployment rate. The
difference between unemployment rate from the 1991 and 1996 census was obtained.
Those enumeration areas with a higher increase in unemployment rate were given a
greater suitability value. The variation for each one of the suitability levels is based on
an interval of 3.09 unemployment rate units.

The factor ‘History of Environmental Problems’ is based on the number of
livestock operations in each one of the enumeration areas. A greater suitability value is
given to those areas that have fewer livestock operations. For this suitability criterion,
the extremes of the suitability scale consists of intervals of number of operations in
order to increase the areas available for facility siting and limit the use of those
enumeration areas that are saturated with livestock facilities. Consequently, the middie
values of the suitability scale for the present factor are included to increase the
variation of suitability values in the analysis.

In the case of the airport factor ‘Noise’, very low suitability values were given to
the different distance intervals because of the restrictive nature of the recommended
distance of 15 km. Another reason to give such small suitability values is based in the
consideration that aircraft noise is a very irritating impact that could also have severe
heaith consequences if it is not addressed properly.
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For the factor ‘Noise as Annoyance’, a linear variability was given to the values
of the suitability scale. The extremes of the distances received the smallest and the
largest suitability values, and the middle distance of the factor received a suitability
value in between the extremes.

The suitability factor‘Traffic Congestion’ was considered in two different
combined ways. The first way to address the criterion was by providing suitability
values with respect to the location of the facility from the communities. As it is
recommended to have an airport located between 10 km and 30 km, a suitability value
of 10 was given to the areas located at this range. Consequently, a value of 1 was
given to the areas located between 0 and 10 km from any community, and a value of 5
to the regions located farther that 30 km. The suitability value of 5 was utilized because
those areas beyond 30 km are also of some importance for locating the facility. The
second way to address the criterion consisted in locating the facility close to a major
road for reasons of accessibility. A decrease in 1 level of the suitability scale was given
by a change in 1 km of distance, up to 10 km, considering that the later distance is the

minimum recommended to have an airport located from.

The criteria ‘Gradual Economic Loss’, ‘inadequate public Services’, and ‘History
of Environmental Problems’ consider the same parameters as previously described for
the landfill community criteria. In fact, these factors were taken from the landfili siting
criteria due, mainly, to the lack of publications describing social siting criteria for the
airport. These factors are also regarded as being of great importance in the case of the
airport siting scenario because they can influence the siting process.

Tables 4.2 and 4.3 iliustrate the association between the suitability scale and
the suitability factors for the landfill and the airport scenarios. These tables also provide
the representation of the suitability values for each one of the factors, the intervals, and
the sources from where they were obtained.

After obtaining the new set of themes containing the suitability values for each
one of the suitability criteria, an intermediate composite map was generated by means

of the * Map Calculator’ command using a multiplication aggregation element.
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Following the WLC approach, during the aggregation process, all factors
received an aggregation weight that was determined using the Analytical Hierarchy
Process (AHP)'2. The factor weights obtained were multiplied to each one of the
themes depicting the criteria employed. This procedure provided the opportunity for
tradeoff and compensation between the factors considered in the analysis. Tables 4.4

and 4.5 list the aggregation weights obtained from the AHP.

Table 4.4 AHP Aggregation Weights for Landfill Criteria

TYPE OF CRITERIA FACTOR WEIGHT VALUE
Soil with Greater Clay Content 0.122
Environmental Non- Odor 0.029
Exclusi ftori
xclusionary Criteria Health Risk Impacts 0.233
Location from a Major Road 0.044
Odor as a Nuisance 0.021
Community's need for the Facility 0.107
Distance from the Site Due 1o Opposition 0.066
Age 0.084
Social and Community
Criteria Family with Children 0.041
Gradual Economic Loss 0.049
Inadequate Public Services 0.102
Community Division or Rift Due to Social 0.021
Conilicts
History of Environmental Problems 0.077
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Table 4.5 AHP Aggregation Weights for Airport Criteria

TYPE OF CRITERIA FACTOR WEIGHT VALUE

Environmental Non- Noise 0.656

Exclusionary Criteria

Noise as Annoyance 0.232

) ) Traffic Congestion 0.024
Social and Community

Criteria Gradual Economic Loss 0.022

Inadequate Public Services 0.043

History of Environmental Problems 0.024

The AHP methodology was created by Saaty (1990). It is based on the idea of
decomposing the structure of the subject under scrutiny into several subsystems and
their interconnections that represent the influence of the elements of one group with
the elements of one other group that at the same time are influenced by the elements
of other group. The procedure consists of creating hierarchies and synthesize by
finding relationships through informed judgment (Saaty, 1990). The hierarchies for the
landfill and airport siting attempts are depicted in figures 4.2 and 4.3 respectively. The
two hierarchies obtained for the facilities under study were carefully constructed,
considering faithfulness to reality and understanding of the situations and particularities
of the cases.

Charnpratheep et al. (1997), explain that the applications of the AHP can be
divided into two separate segments: hierarchical formulation and evaluation. The
components hierarchy, levels and elements integrate hierarchical formulation. A
hierarchy can be described as the conceptualization of the system structure. Levels are
the different sections that comprise the hierarchy. And elements are the basic
components of the hierarchy consisting of goal, criteria, subcriteria, etc. The evaluation
process includes pairwise comparisons, generation of priority weights and evaluation of

consistency.

Paired comparison can be defined as the relative measurement of the

importance of one element over another in the hierarchy. For the paired comparisons
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the AHP uses a scale of intensity of importance from 1 to 9. Table 4.6 makes available

the definition for each one of the values in the intensity scale, and describes the

notions that support the definitions for the different element of the scale.

Table 4.6 AHP Pair Wise Comparison Scale

INTENSITY OF

DEFINITION DESCRIPTION
IMPORTANCE
1 Equal importance To activities contribute equally to the
between the elements final obiective
3 Weak importance Experience and judgment slightly
favor one activity over another
5 Strong importance Experience and judgment strongly
favor one activity over another
Very strong or Experience and judgment very
7 demonstrated strongly favor one activity over
importance another, its superiority is
demonstrated in practice
Absolute important The evidence favoring one activity
9 over another is of the highest possible
order of affirmation
For compromise When it is need to interpolate a
2,4,6,8 between values compromise judgment numerically

because there is no good word to
describe it

Reciprocals of the
values provided above

When activity i has one
of the above nonzero
members assigned to it
and if compared with
activity j, then jhas the
reciprocal value when
compared with /.

A comparison mandated by choosing
the smaller element as the unit to
estimate the larger one as a multiple
of that unit. A reasonable assumption.

Ratios arising from the

If consistency were 1o be forced by

Rationals scale obtaining n numerical values to span
the matrix
11t01.9 For tied activities When elements are close and nearly

indistinguishable; moderate is 1.3 and
extreme 1.9

Source: Modified from Saaty, 1990, and Charnpratheep et al., 1997.
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LOCATION OF A REGIONAL

AIRPORT
Inadequate EG' aduall History of
. Noise as Public conomic Environmental
Noise Annoyance Services Traffic Congestion Loss Problems

Figure 4.3 Hierarchy of the Airport Suitability Factors

The pair wise comparison of priority is, by convention, the evaluation of an
activity present in the column of the left against an activity existing in the row on top. As
an element is equally important when compared with itself, then the main diagonal of
the matrix must consist of 1’s. The incorporation of a reciprocal into the matrix arrives
when a column of a factor meets with the row of another factor that have been
previously compared. In the case of the present study, the matrices of pairwise
comparison for the landfill and the airport siting scenarios are given in tables 4.7 and
4.8.

After creating the comparison matrices, the following step consists in
calculating the vector of priorities (suitability weights) for each one of the matrices.
Saaty (1990), describe four simple ways to obtain the vector of priorities with crude
estimates. The first method denominated the ‘Crudest’ consists of summing all the
elements in each row and normalize by dividing each sum by the total of all the sums,
therefore the results must add up to unity. The second method is based in taking the

sum of all the elements in each column and form the reciprocals of these sums, after
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this, the priority values are obtained dividing each one of the reciprocals of the sums by
the sum of all the reciprocals. This is called the ‘Better’ method. The third way to
generate the suitability weights consists of dividing the elements of each column by the
sum of that column, then add up the elements in each resulting row and divide this sum
by the number of elements in the row. The fourth methodology consists of multiplying
the number of elements in each row; having this new value, we take the root of the
number of elements from this figure. Subsequently, the resulting values should be
normalized. The last two methodologies are considered as being ‘Good’ procedures to
find the vector of weights. The right methodology to follow in order to obtain the exact
priority values is to raise the matrix to arbitrary large powers and then divide the sum of
each row by the sum of each element of the matrix. In the AHP methodology the
eigenvector gives the priority ordering, while the eigenvalue is a measure of
consistency of the judgment (Saaty, 1990).

In our present landfill and airport analyses the approach taken to obtain the
eigenvector of priorities was the fourth methodology described above, which can be
considered as a good procedure to find the weights employed in the GIS analysis. As it
can be observed in Table 4.7 the more important factors obtained from the AHP for the
landfill siting scenario are ‘Health Risk Impacts’, ‘Content of Clay in Soil’, ‘Inadequate
Public Services’, and ‘Age’. In the case of the airport siting scenario (refer to table 4.8)
the factors, ‘Noise and ‘Noise as Annoyance’ were found to be the more predominant
factors.

To measure the inconsistencies of judgment in a matrix, Saaty (1990) explains
that a methodology for getting crude estimates of consistency is based on multiplying
the matrix of comparisons by the vector of priorities, obtaining by this means a new
vector. Once the new vector is obtained, the first component of the new vector is
divided by the first component of the priority vector, the second component of the new
vector by the second component of the priority vector and so on, from this calculations
a new vector is created. Then, an approximation to the number A .« (the maximum or
principal eigenvalue) is determined by taking the sum of the new vector and dividing it
by the number of components. As a result, the closer Anay is to the number of
components the more consistent are the results. The deviation from consistency is

represented by (Anax — N)/(n-1), and is called the consistency index (C.1.).
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Charnpratheep et al. (1997) explain that the C.I. should be compared with the indicator
obtained from an average of a large number of reciprocal matrices of the same order
that have random entries, and is called the random index (R.l.). Table 4.9 illustrates the
R.l. values for different number of components. The ratio between C.l. and the average
R.l. for a given matrix is called the consistency ratio (C.R.). A consistency ratio with a

value of 0.10 or less is considered to be acceptable.

Table 4.9 Consistency Random Index.

No. of Components 1 2 3 4 5 6 7
R.I. 000 | 000 | 058 | 0.90 1.12 124 | 1.32

No. of Components 8 9 10 11 12 13 14
R.L 1.41 1.45 1.49 1.51 1.48 1.56 1.57

Source: Modified from Saaty, 1990, and Charnpratheep et al., 1997.

As it can be observed from Tables 4.7 and 4.8 the consistency ratio values for
the landfill and the airport are 0.41 and 0.04. The consistency ratio obtained for the
landfill after running several scenarios is extremely high, but it should be mentioned
that it is not recommended to pursue excessively a low C.R. only to have high
consistency, because the resulting priority values may not reflect the preferences of the

decision maker nor the particularities of the case.

In the Landfill siting analysis, the factors evaluated made use of the following
initial themes: ‘Location of Cities, Towns, and Villages’, ‘Location of Roads’, ‘Clay
Content in Soils’, ‘Livestock Operations’, and ‘Distribution of Census Enumeration
Areas’ (Figures C-1.2, C-1.3, C-1.10, C-1.14, and C-1.15 in Appendix C, Section C-1,
respectively). The factors ‘Odor’, Health Risk Impacts’, ‘Odor as a Heuristic’ and
‘Distance from the Site Due to Community Opposition’ employed the map ‘Locations of
the Cities, Towns, and Villages’ (Figure C-1.2 in Appendix C, Section C-1), as the basic
theme for the analysis. Besides ‘Odor as a Heuristic’, and ‘Distance from the Site Due
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to Community Opposition’, all the other social and community criteria utilized the map
‘Distribution of Census Enumeration Areas’ (refer to Appendix C, Section C-1, Figure
C-1.15), as their primary theme.

For the regional airport analysis, the initial themes used were ‘Location of
Cities, Towns, and Villages’, ‘Location of Roads’ and ‘Distribution of Census
Enumeration Areas’ (see Appendix C, Section C-1, Figures C-1.2, C-1.3, and C-1.15
respectively). The non-exclusionary and social criteria ‘Noise’ and ‘Noise as
Annoyance’ made use of the ‘Location of Cities, Towns, and Villages’ map as their
initial theme. Meanwhile, the factors ‘Gradual Economic Loss’, ‘inadequate Public
Services’ and ‘History of Environmental Problems’, utilized the ‘Distribution of Census
Enumeration Areas’ as their initial map.

In the special case of considering the factor 'History of Environmental
Problems’, for the landfill as well as for the airport scenarios, the theme ‘Livestock
Operations’ (Figure C-1.12, in Appendix C, Section C-1) was used to determine the
number of livestock operations per enumeration area, taking into account that this type

of operations is the main environmental problem in the region.

4.2.3 Aggregation of Final Composite Map

After obtaining the three intermediate maps, one illustrating the aggregation of
the constraints, the second describing the environmental non-exclusionary factors, and
the third showing the aggregation of the social factors, the following step consists of

joining the intermediate maps into one final composite map.

The final composite map was generated employing the ‘Map Calculator’ tool,
which is included in the ‘Spatial Analyst’ extension. The aggregation factor used
consisted of a summation aggregation factor that added the suitability values of all the
intermediate maps involved. The final composite map had to be reclassified after the
aggregation process into a suitability scale from 0 to 100. A value of 0 represents the
less suitable sites, while a value of 100 denotes the most suitable locations in the

region.
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For the purposes of finding which areas are the most adequate to host a landfill
or an airport, a threshold value is given to the suitability scale. The threshold number
can be situated in the middle values of the suitability scale (i.e. 50), creating with this
that all the values below the threshold are considered unsuitable, and the values
above, including the threshold, are regarded the more suitable areas.

In general, the final composite map embodies the overlaying of all the maps
representing the criteria and the suitability approach chosen for the siting analysis.
Final composite maps are the primary support of all the final judgments implemented,

and the foundation of the decision making process.

4.2.4 Facility Siting Scenarios, Modified Criteria, and Prevention Measures

Several scenarios were built in order to provide more alternatives for siting the
facilities and improving the decision making process (refer to Appendices D, and E).
Three different scenarios were created for the regional landfill, and three scenarios
were generated for the regional airport. Each one of the scenarios consist of an
intermediate map representing the exclusionary criteria, an intermediate layer
describing the non-exclusionary factors, an intermediate map with the social and
community criteria, and two final composite maps.

The first final composite map represents the aggregation of the three
intermediate maps, the second final composite map describe only the aggregation of
the exclusionary and the non-exclusionary intermediate maps, this was done with the
intention to compare both final composite maps and study the way in which social and
community factors can modify the siting analysis.

For both types of facilities, the first kind of scenarios (Figures D-1, D-2, D-3, D-
4, and D-5, in Appendix D, and Figures E-1, E-2, E-3, E-4, and E-5, in Appendix E), did
not consider any type of impact prevention or mitigation actions for the criteria involved.
They were created only by means of the buffer areas and suitability values considered
initially. These types of scenario provide the most conservative approach for siting the
facilities; they merely offer the minimum amount of suitable area for siting purposes.
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In the second type of scenarios (Figures D-6, D-7, D-8, D-9, D-10 in Appendix
D, and Figures E-6, E-7, E-8, E-9, and E-10 in Appendix E), some preventive
measures were considered. The criteria that were mitigated in the second scenarios
were carefully considered in order to provide the adequate approaches for prevention
measures. These scenarios can be located somewhere in between a conservative and

risky approach due to the balancing action of the tradeoffs among the criteria.

‘Minimum Distance from a Water Supply or Surface Water Intake’, *Agricultural
and Forestry Land Uses’, ‘Air Quality Impacts’, ‘Odor’, and ‘Odor as a Heuristic’, are

the criteria that were mitigated in the second landfill scenario.

The ‘Minimum Distance from a Water Supply Intake’ constraint was not
considered in developing the second scenario due to the restrictive nature of the
criterion in the county region, as it can be seen comparing the intermediate maps
consisting only of exclusionary criteria in scenarios No. 1 and No. 2 (Figure D-1, and
Figure D-6, in Appendix D). The preventive measures that can be undertaken to
minimize impacts to water supply wells consist of building a properly engineered
disposal facility with leachate collection systems, bottom liners with impermeable
materials, and drainage systems for water runoff. Some other prevention measures
could be to shut down those water wells considered to be close to the landfill, or to use
them for non-human purposes, and to isolate the underground water source from other
distant intakes.

For the ‘Agricultural and Forestry Land Uses’ criterion, the difference from the
first type of scenario (Figure D-1, in Appendix D) consists in that agricultural land type
1 and 2 were considered for landfill siting in the second scenario (Figure D-6, in
Appendix D). The actions to prevent possible impacts could consists of engineering
measures for the landfill such as the use of a daily cover, an intermediate cover, and
recollection of blowing material in the site to avoid contamination of the agricultural
areas around the landfill site. Placing a soils monitoring system in the neighboring
areas of the landfill to detect any potential contamination coming from the facility could
be another practical measure. It would also be important to compensate for any loss of

prime agricultural land by enhancing soils and promoting lower agricultural classes.
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The ‘Air Quality Impacts’ buffer zone in the second scenario (Figure D-6, in
Appendix D) consisted of a radius of 250 m from any mayor community, cutting by half
the buffer area in the first scenario (Figure D-1, in Appendix D). Besides the
engineering prevention measures already mentioned in the past constraints, it would
be adequate to establish an air quality monitoring system that could examine possible
harmful changes in the air quality due to the facility. A more extreme approach would
be to relocate the neighboring residents that are close to facility, or to expropriate the

lands nearer to the landfill, giving enough compensation incentives to the owners.

For the ‘Odor’ factor, similar prevention considerations as for the ‘Air Quality
Impacts’ should be contemplated. For the second scenario (Figure D-7, Appendix D),
the criterion was given a buffer zone of 300 m. In the case of this criterion the most
important measures to prevent any odor impacts consist in placing adequate
operational practices on the active face of the landfill. The operational practices that
should be considered are placing a daily cover, and cleaning of the landfill site. One of
the most important measures to take into account for the “Air Quality’, and ‘Odor’
factors, is to locate the facility down wind of any major community.

In the case of the social factor ‘Odor as a Heuristic’ the buffer zone considered
for the analysis of the second scenario (refer to Figure D-8, Appendix D) was 250 m.
For this criterion the same prevention measures should be kept in mind as were the
two previous factors. It is of particular importance in locating the facility to consider
background odors generated by manufacturing or agricuitural operations in order to
prevent saturating the area with noxious odors.

‘Noise’ was the only criterion that was mitigated in the second scenario for
airport siting (Figure E-37, in Appendix E). In this specific case, the 15 km contour from
any major community, consisting with the lowest suitability, was reduced to a distance
of 7.5 km. The primary mitigation or prevention measures that should be established to
minimize noise impacts are regulating the use of land adjacent to the airport, adjust the
flying path of the aircrafts during approach and take off operations, use of aircraft with
the latest engine technology to abate noise generation, use of noise insulated
construction materials, and introduce penalty fees for the airlines that do not comply

with noise standards in the airport.
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For the third type of scenarios (for the landfill refer to Figures D-11 to D-15, in
Appendix D, for the regional airport see Figures E-11 to E-15 in Appendix E), extreme
mitigation measures were taken into consideration with the intention to find the greatest
extension of area suitable for a landfill or an airport facility. This approach can be
regarded as the most risky, considering that for some of the impacts it would be
practically unfeasible to prevent completely or in part their effects. All the criteria
already mitigated in the second set of scenarios were also utilized in the creation of the
third type of scenarios, with the same magnitude and considering the same preventive
measures. As it will be discussed, besides the criteria from the second scenarios, other

mitigated criteria were also taken into account to obtain the third set of scenarios.

For the third landfill scenario (Figures D-11, D-12, D-13, D-14, and D-15 in
Appendix D), the criteria mitigated together with that from the second scenario were
‘Distance from the Site Due to Community Opposition”, “Community Division or Rift
Due to Social Conflicts’, and "History of Environmental Problems’. For these three
criteria, the suitability scale of 1 to 10 was modified to a scale of 5 to 10 in order to
adjust the suitability scale to represent the possible prevention measures that could be
taken.

For the factor ‘Distance from the Site Due to Community Opposition” (Figure D-
13, Appendix D), the prevention and mitigation measures that can be used are: put in
place monitoring systems to detect any type of contamination from the site, public
involvement in the early stages of the siting process and educating the residents of the
neighboring communities about the landfill siting process, the current waste disposal
necessities in the region, use of modern treatment technologies, and the advantages
for having the facility nearby.

In the case of the criterion "“Community Division or Rift Due to Social Conflicts’,
(Figure D-13, Appendix D), the instruments for properly mitigating any rift would be to
attempt to solve the problem that generated the division in the community. Other
approaches would be to create a discussion environment were the conflicting parts
could work on the similar points of view that they share, and create a negotiation
process were the parties in conflict could receive a package of benefits suitable for

their demands.
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The possibilities of locating the facility diminish if there has been a past history
of environmental problems in the area, therefore, it would be appropriate to establish
mitigation measures for this type of factor (see Figure D-13, Appendix D). The first step
would be to consider clean up measures if there is history of contamination or
inadequate pollutants management. Another approach would be to consider treatment
technologies in the design of the new facility that could help mitigate the present
environmental adverse conditions. Another important consideration worth mentioning
would be to deter residents from perceiving that the new waste disposal facility will

reduce even more the quality of their already deteriorated environment.

Concerning the third airport scenario (Figures E-11, E-12, E-13, E-14 and E-15,
in Appendix E) the criteria modified were ‘VHF/UHF Transmitters and Receivers Must
Be Located Out of Influenced Areas with Intermodulation Problems (AM, FM, and TV
Stations)’, ‘Restrictions to Visibility by Industrial Operations or Manufacturing
Processes’, ‘Air Quality Impacts’, and ‘History of Environmental Problems’. The factors
changed in the second airport scenario and the previously mentioned criteria were

employed to create the third scenario consisting of extreme mitigation measures.

The constraint ‘VHF/UHF Transmitters and Receivers Must Be Located Out of
Influenced Areas with Intermodulation Problems (AM, FM, and TV Stations)’ was the
most restrictive criterion in the airport analysis (refer to Figure E-11, Appendix E),
therefore, it was not considered in the generation of the third scenario. One of the
measures for prevention would be to acquire state-of-the-art equipment that could
prevent any type of interference with the transmitters and receivers. Another prevention
measure would be to relocate the radio and TV antennas that could produce
interference with the equipment utilized in airport operations. Implementing regulations
to enforce the use of broadcasting equipment that may possibly reduce interference

with airport radio transmissions could also be a prevention or mitigation measure.

The constraint ‘Restrictions to Visibility by Industrial Operations or
Manufacturing Processes’ was not considered for the creation of the third scenario
(Figure E-11, Appendix E) also due to the constricting nature of the criterion. The
prevention measures that could be implemented to control or minimize any possible
visibility impacts would be to put into practice land use bylaws permitting only clean

industrial processes to operate in the vicinity of an airport, to make mandatory the use
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of cleaner technologies for the industries adjacent to the airport, to locate the airport
upwind to a group of industrial operations, and finally, to relocate those industrial or
manufacturing processes that could generate eminent danger to aircraft operations.

The ‘Air Quality Impacts’ constraint was reduced from a lowest suitability value
area of 6 km to a distance of 3 km from any major community (Figure E-11, Appendix
E). Monitoring systems, locating the airport downwind of major communities, using of
aircraft with cleaner engines, avoid taxing and idle operations to reduce engine
emissions, and to make use of cleaner combustibles are some of the preventive

measures to minimize any air quality impacts in the adjacent areas to the airport.

In the case of the constraint ‘History of Environmental Problems’ the same
considerations apply as for the third landfill scenario. For this criterion, some of the
preventive actions could consists in establish clean up measures if past environmental
contamination still persist, put in place monitoring systems, and avoid that the
emissions of pollutants from the facility can contribute to reduce the overall quality of
the environment (see Figure E-13, Appendix E).

For each one of all the scenarios generated, another final composite map was
obtained by aggregating only the intermediate composite maps representing the
exclusionary and non-exclusionary environmental criteria. These types of final
composite maps were created to identify the ways in which social and community
factors can affect the siting process (Figures D-5, D-10, and D-15, in Appendix D, and
E-5, E-10, and E-15 Appendix E). In total twelve different final composite maps were
generated.

In general, for the first landfill scenario (refer to Appendix D), in which
preventive measures were not taken into consideration, Figure D-1 depicts the
exclusionary criteria, Figure D-1 describes non-exclusionary factors, Figure D-3
illustrates the aggregation of the social and community factors, Figure D-4 is the
aggregation of the all the criteria involved, and Figure D-5 consists only in the

aggregation of exclusionary and non-exclusionary criteria.

For the second landfill scenario (Appendix D), Figure D-6 illusirates the

exclusionary criteria with preventive measures, Figure D-7 describes the non-
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exclusionary criteria with prevention measures, Figure D-8 shows the social and
community criteria with preventive measures, Figure D-9 depicts the aggregation of all
the mitigated criteria involved in the analysis, and Figure D-10 represents the
aggregation of only exclusionary and non-exclusionary environmental criteria

considering preventive measures.

In the third landfill scenario (refer also to Appendix D), the exclusionary criteria
with extreme preventive measures is depicted in Figure D-11, the non-exclusionary
criteria with extreme measure for prevention is illustrated in Figure D-12, the social and
community criteria with extreme preventive measures are shown in Figure D-13, the
final composite map considering all the criteria with extreme preventive measures is
shown in Figure D-14, and the final composite map describing only environmental

criteria with extreme preventive measures is provided in Figure D-15.

For the regional airport, the first scenario (refer to Appendix E) consists of
Figure E-1, which describes the exclusionary constraints with no preventive measures,
Figure E-2 depicting the non-exclusionary criteria without preventive measures, Figure
E-3 illustrating social and community criteria with no preventive measures, Figure E-4
that represents the aggregation of all the criteria involved, and Figure E-5 describing
the aggregation of the environmental criteria without considering social or community
factors.

In the second airport scenario preventive measures were taken into account
(see Appendix E). Figure E-6 depicts the exclusionary criteria utilized, Figure E-7
illustrates the use of non-exclusionary criteria for the scenario, Figure E-8 represents
the social and community factors, Figure E-9 provides the aggregation of all the airport
siting criteria with preventive measures, and Figure E-10 provides only the aggregation

of the exclusionary and non-exclusionary criteria.

The third airport scenario, which considers the application of extreme
preventive measures (refer to Appendix E), is formed by Figure E-11 that illustrates the
exclusionary criteria, Figure E-12 depicting the non-exclusionary criteria, Figure E-13
representing the social and community criteria, Figure E-14 illustrating the aggregation
of all the criteria involved, and Figure E-15 which describes the aggregation of the

exclusionary and non-exclusionary criteria.
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4.2.5 Absolute Suitability Value

As it was previously described, final composite maps had to be reclassified
after the aggregation process into a suitability scale from 0 to 100. In the
reclassification procedure, the original classification categories produced by the GIS
software were reclassified into a new scale with 10 grouping ranks (from 0 to 10, 11 to
20, 21 to 30, 31 1o 40, 41 to 50, 51 {0 60, 61 to 70, 71 to 80, 81 to 90, and 91 to 100),
as a result, this formulation provided only consistent categorical values for the final
composite maps within each scenario. This type of reclassification method does not
allow comparing the final composite maps of different scenarios, therefore a universal
reclassification procedure had to be implemented in order to find the differences
between the final composite maps of the three types of scenarios created.

The universal reclassification procedure makes use, in all the final composite
maps, of the same lower and upper limits in the original software aggregation
categories, obtaining with this, that the initial classification scale be the same for all
final overlaid maps. After the categories are homogenized into a similar original scale

for all final maps, they are reclassified into the final 10-level suitability classification.

The final composite maps obtained from the use of an absolute suitability scale
can be examined in Appendix F, Figures F-1, F-2, F-3, F-4, F-5, F-6, F-7, F-8, F-9, F-
10, F-12, and F-13.

For the landfill analysis (refer to Appendix F), Figure F-1 represents the final
composite map with no preventive measures; Figure F-2 illustrates the final map with
no-prevention measures and without community criteria. The final composite map
consisting of preventive measures is given in Figure F-3. For the map illustrating
preventive measures without community criteria Figure F-4 was created. Figure F-5
depicts extireme prevention measures considering community criteria. And Figure F-6

describes extreme mitigation measures with no community criteria.

In the case of the airport siting approach (in Appendix F), Figure F-7 depicts the
final composite map without considering preventive measures; Figure F-8 illustrates
the final composite map with no preventive measures and community criteria, Figure F-
9 provides the final map in which measures for prevention were considered and also
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the community criteria were taken into account, Figure F-10 shows the final composite
map with preventive measures and no community criteria, Figure F-11 illustrates the
use of extreme preventive measures for all the criteria and considering community
factors, and finally, Figure F-12 provides the final composite map with extreme

mitigation measures without social criteria.

With the use of the Western Canada’s Dominion Land Survey System'®, in
which the County of Lethbridge is located between No. 9 and No. 17 township, and
between No. 16 and No. 24 range, west of the 4™ meridian, the suitable legal
subdivisions, for landfill and airport siting, were selected using a threshold value of 40

from the absolute suitability scale.

The maps illustrating the selection of suitable legal subdivisions for landfill and
airport siting are given in Figures G-1, G-2, G-3, G-4, G-5, G-6, G-7, G-8, G-9, G-10,
G-11, and G-12 (refer to Appendix G).

Figure G-1 represents the selection of suitable legal subdivisions for the landfill
final composite map considering community criteria and without preventive measures
(Figure D-4 in Appendix D). Figure G-2 represents the selection of the legal
subdivisions suitable for the landfill final composite map without preventive measures
and not considering community criteria (Figure D-5 in Appendix D). Figure G-3
illustrates those suitable legal subdivisions of the final landfill composite map with
mitigation measures and community criteria (Figure D-9, Appendix D). Figure G-4
depicts the suitable legal subdivisions selected for landfill siting using the final layer
that considers preventive measures and without community criteria (Figure D-10,
Appendix D). The suitable legal subdivisions selected taking into account the landfill
final composite map with extreme mitigation measures and community criteria (Figure
D-14, Appendix D), are given in Figure G-5. Figure G-6 provides the suitable legal
subdivisions of the final composite map considering extreme preventive measures and
no community criteria (Figure D-15, Appendix D).

In the case of the airport siting study, Figure G-7, illustrates the suitable legal
subdivisions of the final composite map without preventive measures and considering
community criteria (Figure E-4, Appendix E). Figure G-8 provides the suitable legal

subdivisions for the final composite map that considers no mitigation measures and
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without community criteria (Figure E-5, Appendix E). Figure G-9 represents the
selection of the airport suitable legal subdivisions of the final composite map
considering mitigation measures and community factors (Figure E-9 in Appendix E).
Figure G-10 describes the suitable legal subdivisions of the final composite map which
considers preventive measures and no community criteria (see Figure E-10, in
Appendix E). Figure G-11 depicts the legal subdivisions of the airport final composite
map considering extreme preventive measures and community criteria (refer to
Appendix E, Figure E-14). And finally, the suitable legal subdivisions of the final airport
composite map that considers extreme preventive measures and no community criteria
(refer to Figure E-15, Appendix E) are given in Figure G-12.
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5.0.0 Results and Discussion of Results

5.1.0 Results from the Survey

5.1.1 Percentages and Frequencies

Some of the results obtained from the survey analysis are of main importance
for this research; they provide additional insight into the problem of the siting process in
the region selected for the study.

When taking into consideration the results of the three communities together,
almost 45 % (refer to Table B-2.1.8, Section B-2, Appendix B) of the respondents
answered that they believe that the quality of the environment has decrease in recent
times. This apparently negative condition can be of major importance in the siting of
the regional landfill. As it can be inferred, the reference point in the prospect theory
diagram (Figure 2.1 in Chapter 2) is already in the loses section for almost half of the
population, this situation can suggest that people could perceive that hosting the facility
would be a detrimental action for their already deteriorated environment, but if the right
siting approach is taken, people would realize that the facility could improve the actual
quality of the environment in the region, and by this means, give greater possibilities of
success to the siting effort.

In the case of having a rift or a division in the area under study, it was observed
from the results of the survey that 51 % of the respondents answered that there is a rift
between groups in the communities (Table B-2.1.16, and Table B-2.1.17, in Section B-
2, Appendix B). This situation is more pronounced in the town of Picture Butte where
more than 70% of the people surveyed responded that there is a division in the
community (see Tables B-2.4.13, and B-2.4.14 in Section B-2 of Appendix B). In the
other hand, most of the respondents answered that this rift was not a serious or
significant situation; therefore, special attention should be paid during the siting

process in order to prevent any further polarization of the conflicting parties.
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Another important finding is that the majority of the respondents answered that
they are very concerned for the global quality of the environment, and about the quality
of the environment in the surrounding area of the community (refer to Table B-2.1.11,
and Table B-2.1.12, Section B-2, in Appendix B). As a result of this situation, active
public participation can be expected during the landfill or airport siting effort. Residents
should be invited and encourage to participate as a stakeholder in the earlier stages of
the siting process. In this public participation scenario, community demands and
uncertainties should be properly addressed.

Questions No. 22 and No. 23 of the survey (Table B-2.1.25, and Table B-
2.1.26, in Section B-2, Appendix B), try to provide some introspection into the
possibility of the existence of a negative economic situation in the region. For these
questions, 33 % of the respondents answered that there has been the loss of a facility
that contributed to the economic status of the community, and 40% of the respondents
answered that there is the need to improve the economy of the community since there
has been a sudden economic loss. This specific situation can create a favorable
environment for siting a facility due to the necessity that exists in the communities to
increase and diversify their economic revenues.

As it has been observed in previous studies (Lober and Green, 1994), for the
regional landfill, as well as for the regional airport, public opposition declines with
distance from the facility. Most of the respondents are less opposed to accept the
facility at a distance greater than 8 km. This situation could have serious repercussions
if the any of the facilities under analysis is located within the 8 km distance without the
full approval of the surrounding communities (from Table B-2.1.34 to Table B-2.1.37,
and from Table B-2.1.47 to Table B-2.1.50 in Section B-2, Appendix B).

Most of the surveyed people also responded that they would complain with
authorities or would participate actively in oppositional groups if they perceived that
facility was located not far enough from their residencies, or if the facility could pose a
predictable danger to their communities.

Some other interesting results can be extracted from question No. 27, which
explains that almost 50% of the people surveyed answered that they have knowledge

of any past or present environmental problems in the region. This condition could bring
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difficulties to the facility siting process if people could relate in anyway the possible
impacts created by the facility with their past negative experiences related to the

environmental.

Some of the demographic characteristics of the survey respondents in the three
communities can also be significant. It can observed that more of 60% of the public
surveyed were people with 45 years of age or older, and that approximately 81% of the
residents surveyed are married individuals (Tables B-2.1.31, and B-2.1.32 respectively
in Section B-2 of Appendix B). These demographic considerations can be of vital
importance since some studies (Hunter and Leyden, 1995, and Lober, 1995) have
demonstrated that older people, and married individuals are less opposed to host the

facility nearby their place of residency.

5.1.2 Crosstabulation Analysis (Parametric Tests)

The results of the crosstabulation analysis are significant because they were
able to provide some insight in determining which of the twenty independent variables
considered have a significant relationship with the dependent variable ‘Public
Opposition Towards the Facility at 8 km’.

Taking into consideration the combined survey result for the three communities,
the independent variables significant for the landfill siting are ‘Decrease in the quality of
the Environment in the Community in Recent Times’ at the 0.05 confidence level, and
the variables ‘Change in the Quality on the Standard of Living in the Community for the
Past 2 Years’ and ‘Change in the Quality of Public Services in the Community during
the Past 2 Years' at the 0.01 confidence level (see Table B-3.1.1, Section B-3, in
Appendix B). For the airport siting effort none of the independent variables seem to
have a significant association with the dependent variable (refer to Table B-3.1.2,
Section B-3, in Appendix B).

For the landfill siting effort in the town of Picture Butte (Table B-3.4.1, Section
B-3, Appendix B), only the independent variable ‘Very Concerned About the
Environment in the Community’ had a significant association with the dependent
variable at the 0.1 significance level. Meanwhile, in the case of the airport siting
process (refer to Table B-3.4.2, Section B-3, in Appendix B), the variables ‘Future
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Conditions in the Quality of the Environment’, and ‘In the Community there are
Programs to Improve the Quality of the Environment’ have a significant relationship at
the 0.1 and 0.05 significance levels respectively.

In the Village of Barons the landfill siting analysis (see Table B-3.2.1, Section B-
3, Appendix B) have four significant independent variables. The variable ‘What Would
Be the Future Conditions in the Quality of the Environment’ is significant at the 0.05
level and its association with the independent variable is negative. Another variable
significant at the 0.05 level is ‘Change in the Quality of Public Services in the
Community during the Past 2 Years'. The variables ‘Very Concerned About the Global
Environment’ and ‘People Very Concerned about the Quality of the Environment in the
Community’ are significant at the 0.1 significance level. The later variable has a
negative association with the dependent variable. For the airport siting exercise (refer
to Table B-3.2.2, Section B-2, in Appendix B), the dependent variable ‘Very Concerned
About the Environment in the Community’ has a significant relationship at the 0.01
significance level. At the 0.05 significance level, the variables ‘Future conditions in the
Quality of the Environment’, and ‘People Participation in Programs to improve the
Environment’ have a negative association with the dependent variable. For the 0.1
significance level, the variable ‘People Very Concerned about the Quality of the
Environment in the Community’ has also a negative relationship with the dependent
variable.

The airport crosstabulation analysis for the Village of Nobleford (refer to Table
B-3.3.2, Section B-3, in Appendix B) did not produced any significant relationships
between the independent variables and the dependent variable. In the case of the
landfill analysis (see Table B-3.3.1, Section B-3, in Appendix B), three are the variables
that have a significant association with the dependent variable. The variables ‘Change
in the Quality on the Standard of Living in the Community for the Past 2 Years’ and
‘Change in the Quality of Public Services in the Community during the Past 2 Years’
are significant at the 0.01 significance level, meanwhile, the variable ‘Decrease in the
Quality of the Environment in the Community in Recent Times’ has an association
significant at the 0.05 level.

All the significant variables mentioned above, could be considered as good

predictors of the dependant variable for the different locations where they have been
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measured. For example, in the case of the combined results, it could be said that
people who consider that there has been a decrease in the quality of the environment
in the community in recent times, that there has been a decrease in the change in the
quality on the standard of living in the community for the past 2 years, and that
consider that there has been a decrease in the quality of public services in the
community during the past 2 years, could be more opposed to accept the facility
nearby their place of residency.

5.1.3 Ordinal Regression Analysis

An ordinal regression model tries to identify what could be the better predictors
for a dependent variable, considering the interaction of all the independent variables at
the same time. This is the main difference with the crosstabulation analysis, where a
pair comparison is made between the dependant variable and the independent
variables, each one at a time. The results of the ordinal regression models can be

observed on Appendix B, Section B-5.

The most important findings obtained by the used of the ordinal regression
approach can be observed in the combined landfill siting models No. 1, No. 3, and No.
4 (refer to Appendix B, Section B.4). In all of these models, the variables ‘Children in
the House’ and ‘Change in the Quality of Public Services in the Community for the Past
2 Years’ have a significant relationship with the dependent variable. The negative signs
of the parameters estimates mean that while opposition to the facility rises, the
variables ‘Children in the Family’ and ‘Change in the Quality of Public Services in the
Community for the Past 2 Years’ diminish. These results support the findings of some
other authors (Hunter and Leyden, 1995), where the variable ‘Children in the Family’
has been found to be significant in the siting of LULUs. In the case of the variable
‘Change in the Quality of Public Services in the Community for the Past 2 Years'’ it is
very interesting to find that this factor came out to be a good predictor in the models. A
possible explanation for this variable to be significant is that people consider that the
public services in their community are already insufficient and that adding a new facility

in the vicinity would reduce their public services even more.
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The outcomes of the accompanying texts to measure the fitting for the models,
their goodness of fit, and the overall goodness of fit (pseudo R* Measures), can be
considered to be very similar. Therefore, from the results of these texts, we can affirm
that any of the models mentioned above, especially model No. 4, can be effectively
used to predict the opposition towards siting a fandfill in the area.

For the airport siting, the only ordinal regression model obtained with the
combined results of the survey did not provide many significant results. The only
interesting finding in this segment is that the variable ‘Change in the Quality of Public
Services in the Community for the Past 2 Years’ was also found to be significant in
predicting the independent variable. The explanation for this situation could be the
same as the one previously described for the landfill siting.

As for the outcomes of the additional statistical tests, they show that the
independent variables do not fit the model well. The significance of the model-fitting
test is not under the 0.1 significance level as it is require in order to have a good
model. The goodness-of-fit test gives relatively small chi-square values, and
moderately high significance measures. And for the overall goodness-of-fit, the pseudo

R? values are also relatively small.

The models obtained for both facilities in each one of the three communities
considered in the survey, did not provide any significant results. This situation can be
due to the sample size used in the survey for every community.

5.2.0 Results from Newspapers Research

Newspaper articles provided a large number of interesting and key findings that
were applied in the research. The search for significant articles extents for a period of 5
years and 8 months, from April 1995 to December 2000. From this period, all the
newspaper articles that described meaningful information were read and listed as
possible predictors of the actual political, social, demographic, economic, and

environmental situations of the region.

Possibly, the most important finding was that in the County of Lethbridge the

greatest environmental, social, political, and economic impacts are related to livestock
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operations. The County of Lethbridge is mainly a rural area, where farming activities
are the main source of revenues and employment. On the other hand these sorts of
operations are the major causes of environmental impacts in the region. Treatment of
manure, livestock slurry, odor, water, wastewater, and solid waste disposal are the

major environmental problems related to livestock and feedlot activities.

A major event that took place in the area was the building of a hog plant on the
periphery of the City of Lethbridge. 141 articles were written in lapse of one year and
one month about the plant that consisted of a hog farm and a slaughterhouse. Most of
the articles were not in favor of siting the facility. After all the commotion that this

situation created, the hog plant was never sited in the region due to public opposition.

Overall, 44 articles were written about feedlots and livestock impacts. These
articles describe the negative environmental situation that exists in the region due to
the lack of safe livestock management techniques.

During the years of 1995, and 1996 a new landfill was considered to be built in
the surrounding areas to the City of Lethbridge, but the plan failed after the initial public
opposition started to rise. As a supplementary action the actual functioning landfill was
expanded and its life span extended.

In the case of water and wastewater treatment concerns, 20 articles explain the
conditions of water quality in the region. One main aspect to notice from these articles
is that water and wastewater treatment operations for the area are not competent in
processing the quantities of pollutants that find their way into the water. Another
important consideration in this topic is that livestock operations are mostly blamed for
the detrimental situation of the water in county.

Rural emergency rooms have been in danger of being lost in several of the
county communities. 12 articles explain the events about the closure of the ERs in the
region. Even though these medical services were maintained operational, their

services were considered to be overstretched.

In relation to the economic aspects, the southern region of the Province of
Alberta, and especially the City and the County of Lethbridge, have had one of the
lowest unemployment rates in the country. 9 articles describe this condition. Along with
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the low unemployment rate, 35 ariicles describe the plan to invest in a large food
factory that will be located in the vicinity of the City of Lethbridge.

From the newspaper articles allocated to the Town of Monarch and the Village
of Barons we can identify that these communities have a great need to improve their
present economic situation. The Town of Monarch has been loosing its economic
power since the new highway bypassed the community. The Village of barons has
been losing economic power besides loosing some of its community resources, for
example the district school. Given that the present conditions in both communities
might still be that of a great necessity for improvement in their economic status, a
landfill or an airport could be of enormous help to alleviate or mitigate this adverse
situation.

Considering all the facts mentioned above, and if the right siting approaches
are established, the possibilities of locating a regional airport or a regional landfill
increase by taking advantage of some of the negative conditions that prevail in the
region. The proposed facility should address some of the most detrimental background
impacts in its master plan in order to generate a better reputation for the facility, and to
boost the chances of having a successful siting attempt. As an example, a regional
solid waste treatment facility could integrate a composting project to treat the manure
and some of the organic material coming from the livestock and farming operations. At
the same time, the final result of compost process could be sold to the cultivators as a
fertilizer. Another good example may possibly be that an airport or a landfill could
incorporate into their regular activities the handling of some of the water or wastewater
requiring treatment in the region.

Special attention must be paid to the fact that there has been past unsuccessful
attempts to locate new LULUs in the region. This condition must be thoroughly
analyzed in order to find the incorrect approaches that were taken, and to avoid making
the same mistakes. It can also be expected a large public participation in the siting
attempt, therefore, it will be necessary to implement a methodology in which the public
can have an active role from the beginning of the siting process.
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5.3.0 Results from the GIS Analysis

Probably the most relevant result attained by means of the GIS analysis is
having the opportunity of creating a clear visual delimitation of the most suitable areas
through the suitability values for siting the facilities (refer to the final composite maps in
Appendices D, E, and F). An even sharper definition of the suitable areas can be
determined by the use of an adaptable suitability threshold value that best fit the
necessities of the siting process (refer to maps in Appendix G).

Another important finding is the great impact that the social and community
criteria hold in the siting analysis. As it can be observed by comparing the final
composite maps (refer to Appendices D, E, and F), the social criteria can drastically
modify the shape or reduce the suitability values of the most favorable areas, and
consequently, decrease the amount of suitable land for airport or landfill siting. For all
the scenarios constructed in the analysis and for both types of facilities, a summary of
the extension of area available per suitability group is given in Table H-1, in Appendix
H.

By making use of the extensive capabilities of the GIS methodology the
creation of different siting scenarios was achieved. The formation of these scenarios
was one of the central objectives of the research, and their intention was to improve
the decision making process in the landfill and airport siting. Each one of the scenarios
is a different alternative that can help the experts implement the more adequate

approach, taking into consideration the particular conditions that prevail in the region.

In the first landfill scenario (refer to Table H-1 in Appendix H), there are not
areas available to locate the facility in neither of the final maps with or without
considering community criteria. There are not areas with suitability values greater than
the threshold value of 40 that was arbitrarily selected. This situation can be also
observed in Figures G-1, and G-2 in Appendix G, where there are not suitable legal
subdivisions available. The fact that there is a lack of areas with a higher suitability
value than the threshold is due to the constraining characteristics of some of the
criteria, specially the constraint ‘Minimum Distance from a Public Water Supply or
Surface Water Intake’. It is also an important point of discussion in Table H-1 the
condition that there is more suitable area available for the airport than for the landfill,
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comparing the results for the threshold at a suitability value of 40. The major reasons
for this situation are the smaller number of constraints used for the airport scenarios in
comparison with the landfill scenarios, the mitigation measures considered for the
airport, and the tradeoff conditions for both type of facilities using the AHP weights.
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6.0.0 Conclusions and Recommendations

In location analyses, GIS systems are exceptional instruments that contribute
greatly to a better understanding of the siting process. Through the use of modern GIS
methodologies and tools, not only maps or illustrations depicting primary suitable areas
for siting LULUs can be generated, but also predictions for future conditions in the
region can be calculated. Another interesting application of GIS methodologies is the
opportunity of constructing several sets of possible alternatives that can enrich and
make more efficient the decision making process. In general, any type of information
that may have a geographical interpretation, or that may contain a geographical

location can be manipulated and analyzed with GIS systems.

In the case of the present investigation, GIS systems were the primary tools
employed in assembling, modifying, and analyzing all the information acquired by
different means (i.e. literature review, newspapers research, sample survey, census
information, etc), in the creation of three different scenarios for each one of the
facilities, and the construction of the final composite maps from where the final results

were extracted.

Some of the positive characteristics that were found through the implementation
of GIS systems include the production of accurate and reliable results for the
multicriteria decision making and for the allocation of resources. GIS techniques are
very flexible to use, and once the complete GIS process is in place, it is fairly
straightforward to manipulate, transform new data, update previous information, and to

generate new results.

On the other hand, GIS systems can be a very expensive methodology,
especially if there is not a system already in place, if there are not computer databases
readily available corresponding to the region under study, and if there is the necessity
to hire personnel specialized on handling GIS operations. Another drawback observed
is that GIS methodologies can become excessively time consuming, and on occasions
even frustrating, especially during the obtaining of the existing databases, and during
the implementation stage.

130



In conclusion, the decision of using GIS as a facility siting tool must be carefully
and thoroughly studied, predominantly, in cases where financial resources are limited
and where time constraints exist.

Newspapers research and random sampling surveys can help in measuring the
intensity of some of the community criteria by evaluating the perceptions of the public,
and by estimating the actual conditions of the region under study. These important
tools also assist in measuring the attitudes and possible behaviors of the people,
strengthening by these means the decision making process.

The most interesting finding, and possibly the most significant, is the one that
refers to the possibility of aggregating physical criteria with social and community
factors, and obtain an integrated and comprehensive facility siting analysis through the
implementation of a GIS system. Since social and community criteria were found to
have a major impact in the airport and landfill siting exercises, attention should be paid
to their inclusion in any other type of facility siting studies to better model the social
conditions that prevail in the region.

The potential for trade-offs between all the community criteria and some of the
physical factors was also examined making use of weighted values derived from the
AHP technique. The higher weights were given to the criteria considered more
important in the siting analysis; therefore, those factors deemed to be more significant
had a greater suitability contribution in the creation of the final composite maps. The
trade-offs among the criteria were of great importance for this investigation because
they provided in the composite final maps a more accurate representation of the
factors that were specifically perceived as being more significant for the analysis.

In dealing with the GIS methodology, most of the responsibility belongs to the
GIS analyst, who is in charge of loading the databases into the software, standardizing
the information, manipulating the data, and generating the final outcomes of the
analysis. Since the facility siting process is a very abstract procedure, the GIS analyst
should have enough knowledge of the characteristics and current events in the region
in order to make the right assumptions, and to give the most adequate suitability values
to the different factors considered in the analysis.

131



It is highly recommended, in the case of both facilities, that the siting efforts
would be aimed at addressing and mitigating some of the major environmental and
social impacts that are currently taking place in the County and in the City of
Lethbridge. This approach could help to create better conditions for siting any of the
facilities in the region. In addition, the attempts to consider addressing some of the
present impacts in the area, can also improve the image and the reputation of the
facility with the public. These considerations are especially important in the case of the
regional landfill, which is basically perceived as a hazardous facility by laypeople.

The present investigation succeeded in accomplishing its main purpose, which
was the formulation of a methodology that could integrate physical and social criteria
into a comprehensive siting analysis. Another significant accomplishment of the
research was the possibility of modeling public attitudes and behaviors and incorporate
them into the siting analysis. The research also succeeded in creating a general
identification of the suitable areas that could be of potential use for locating a regional
landfill or a regional airport in the County of Lethbridge, through the use of a GIS
system as the pillar of the analysis, and employing physical and community criteria.

More research is required in the case that specific siting locations had already
been selected. Direct inspections, on site studies and monitoring, and local sample
surveys are strongly recommended in order to find out which of the particular locations
are the most suitable to host the facilities considered in the analysis.

In the case that the preselected location for the facility is situated close to the
boundaries of the neighboring jurisdictions to the County of Lethbridge, the geographic
limits of the GIS analysis should be extended beyond the county borders to address

possible concerns emerging from this particular condition.
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Endnotes

1. Scheaffer at al. (1990), explained that a systematic sampling survey is a sample
survey design that is extensively used mainly because it simplifies the sample selection
process. The basic idea of a systematic sampling consists in selecting an appropriate
interval for choosing the final names from a list of possible subjects. Having a random
starting point the names are selected at equal intervals along the list.

Systematic random sampling is in some cases a more practical alternative to some
other types of random sampling because it is easier to perform in the field and
therefore is less subject to selection errors by field workers, and can give greater
information per unit cost (Scheaffer at al. 1990).

2. Goodman and Kruskal's Tau is a measure of association at the nominal level which
reflects a proportion reduction in error (PRE) when values of the independent variable
are used to predict values of the dependent variable. Values range from 0 to 1. The
assumptions of this test consist in randomness and a nominal scale of the variables
(Champion, 1981).

3. Lambda x is a procedure that measures the degree of association between two
nominal variables. This statistical tool does not have many restrictive assumptions, it
only requires randomness and data at the nominal level that can be crosstabulated into
some r X ¢ tabular form. The main advantages of lambda are that it can provide a PRE
interpretation, and that it can also reflect the degree or strength of association between
the variables (Champion, 1981).

4. Somers” d is a measure of association designed for crosstabulated data calculated
accordingly to an ordinal scale. This test is a simple method for determining which
variable is the better predictor. It is basically a PRE measure. The primary assumptions
of the Somers’ d test are two variables measured according to an ordinal scale and
randomness. Somers’ d can accomplish perfect negative or perfect positive
association, ranging from —-1.00 to +1.00, and the strength of the association between
the variables can be evaluated by examining the absolute value of Somers’ d
(Champion, 1981).
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5. The ordinal regression is a procedure that allows creating models, generating
predictions, and evaluating the importance of various predictor variables in cases
where the dependent variable is of ordinal category. In general, ordinal regression
gives us the opportunity to model the dependence of a polytomous ordinal response on
a group of factors or covariates (SPSS, 1999).

6. Spatial Analyst is an ARCView extension that gives additional raster based
capabilities to the GIS software. The spatial analyst extension provides tools to query,
create, analyze, and map cell based raster data and to execute integrated vector and

raster analysis using feature and grid based themes (Holh and Mayo, 1999).

7. The ArcView Projection Utility is a tool that allows projecting or changing already
projected shapefiles from one coordinate system to another. It also allows datum
transformations to be carried out (Holh and Mayo, 1999).

8. As described by Maling (1973), coordinates are a suitable method of indicating
positions in a space. Coordinates are used to specify locations in a two-dimensional
plane, for example, points on a graph. Coordinate systems can be classified primarily
into two major categories, geographic coordinate system and projected coordinate
system.

A projected coordinate system makes use of Cartesian or rectangular coordinates. in a
projected coordinate system, locations are identified by x and y coordinates on a grid
or network of lines, with the origin at the center of the grid. Each point has two values
that reference the point to the central location. One specifies its horizontal position and
the other, its vertical position. The two values are called the x coordinate and y
coordinate. Using this notation, the coordinates at the origin are x=0andy =0 and it
has the advantage that lengths, angles, and areas are constant across the two
dimensions (Maling, 1973, and Richardus and Adler, 1972).

A geographic coordinate system locates positions on the Earth using a three-
dimensional spherical surface. A point is referenced by its longitude and latitude
values. Longitude and latitude are angles measured from the Earth’s center to a point

on the Earth’s surface. The angles are measured basically in decimal degrees or
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degrees, minutes and seconds (DMS), but in some occasions they can also be
measured in gradients (Maling, 1973).

In the geographic coordinate system, East-west (horizontal) lines are of equal latitude
and they are named parallels. North-south (Vertical) lines are lines of equal longitude
and called meridians. These lines cover the globe and create a gridded network named
a graticule.

9. Madej (2001) explains that maps are flat representations of curved surfaces of the
globe. The process of transforming a three-dimensional space onto a two-dimensional
map is called projection. Projection equations assist to convert data from a
geographical location (latitude and longitude) on a sphere or spheroid to a

representative location on a flat surface.

The process of projecting three-dimensional information inevitably could alter at least
one of these following properties, area, direction, shape, distance, and often more.
Because measurements of one or more of these distorted properties are often used to
make decisions, knowledge of the distortions produced by projection employed is of
primary importance (Madej, 2001).

10. The UTM projection system can be defined as the map projection that divides the
globe into sixty zones, each one spanning six degrees of longitude. Each zone has its
own central meridian with a distance of 3 degrees west and 3 degrees east of that
central meridian, and the origin for every zone is the Equator and its central meridian.
In order to eliminate negative coordinates, the projection modifies the coordinate
values at the origin. Therefore the value assigned to the central meridian is the false
easting, and the value assigned to the Equator is the false northing. For locations in the
Northern Hemisphere, the origin is assigned a false easting of 500,000, and a false
northing of 0. For locations in the Southern Hemisphere, the starting point is assigned
a false easting of 500,000 and a false northing of 10,000,000. The limits for the UTM
zones are 84° North, and 80° South, when the regions under study are beyond these
limits the Universal Polar Stereographic projection (UPS) must be used (Richardus and
Adler, 1972, Maling, 1973, and Madej, 2001).
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11. As described by Madej (2001), a datum is a group of parameters that define a
collection of control points with known geometric associations, either through
measurement or calculations, and they also define a coordinate system. A datum is
described by a spheroid, which approximates the shape of the Earth, and the
spheroid’s position relative to the center of the Earth. Because there can be many
spheroids representing the shape of the Earth, there could be many datums derived
from them. For the North American Datum of 1983, the GRS80 spheroid is used, and
its origin is the Earth’s center of mass.

12. The Analytical Hierarchy Process (AHP) is a theory of measurement that is
interested in deriving dominance priorities or weights from paired comparisons of
standardized or grouped factors with respect to a similar characteristic. (Saaty, 1990).
This procedure is used to determine the priority weights of a set of criteria
(Charnpratheep et al. 1997).

Charnpratheep et al. (1997) also explains that the applications of the AHP may be
separated into two phases: hierarchical formulation and evaluation. A hierarchical
design starts with the goal, down to the criteria or variables, following by the subcriteria
and finally the different alternative scenarios from which a decision will be obtained.
The main components of the hierarchical designs are hierarchy, levels, and elements.

Pair-wise comparisons, attainment of priority weights, and measures of consistency are
key elements of the evaluation phase.

13. The Western Canada’s Dominion Land Survey System was established in 1890 by
the Dominion Government of Canada to offer a logical instrument of land distribution.
With the use of this system an area greater than 200 million acres was sub-divided into
1,250,000 quarter sections, of 160 acres each. The grid is formed by townships that
move along east and west direction, from each meridian, and ranges that run north to
south starting at the 49" parallel. Townships are rows of land that are labeled
numerically, and with a distance of 6 miles wide. Ranges are columns of land also with
a length of 6 miles long that start at each meridian. Ranges increase westward and are
labeled numerically starting at 1 (U of A, 1999).
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A
"N
University of Alberta
Environmental Engineering
Control No.

FACILITY SITING RESEARCH SURVEY

A better understanding of the community criteria required to find the most suitable
locations for facilities described as “Locally Unwanted Land Uses” is important. Siting efforts can
take into consideration different sets of environmental and community criteria to search for the
most adequate sites available in a region. Environmental criteria can be defined as the different
measures that are taken to prevent the potential for negative impacts in the surrounding area
where a facility is planned to be sited. They can also be particular attributes (i.e., type of soil or
terrain slope) from a particular site that are considered to preserve or enhance the quality of its
environmental conditions. Community criteria refer to those personal characteristics that describe
people’s beliefs, attitudes and behaviors with respect to facility siting. These characteristics can
vary from person to person or can be similar among a group of people.

This survey is part of a thesis research project that intends to improve the siting process
for landfills and airports through the use of a more comprehensive and sensitive set of community

and environmental criteria.

The present survey is created for research purposes only, and none of the information
provided will be disclosed to third parties in any manner that compromises the confidentiality of
the person surveyed. Please feel free to answer as much as you wish of the survey, or stop
responding at any time if you believe that the questions are inadequate.

Remember that by answering this survey you are assisting environmental managers to
create and implement the appropriate tools to help improve the quality of the environment.

Thank you for your participation!

1. For you, which of the following is the worst case of environmental disasters related with

undesired facilities (please cross one of the answers).
Chernobyl in Love Canal in Los Frailes Three Mile Island Bophal in
Ukraine the U.S. in Spain in the U.S. India
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SECTION A. In this section we would like to ask some questions concerning the present

situation of the environment in general, and the surrounding environment in your community.

Instructions: Please cross the answer in the circled area that better describe your

position.

N

o

| believe that technology should be blamed for all the existing environmental
deterioration.

Neither | agree

| agree nor disagree

| disagree

| believe that technology can help to remedy environmental deterioration.

Neither | agree

I agree nor disagree

| disagree

| believe that the existing methodologies used for solid waste disposal (i.e. engineered
landfilis and incinerators) are effective.

Neither | agree

lagree nor disagree

| disagree

| believe that the quality of the environment in my community has decreased in recent
times.

Neither | agree

| agree nor disagree

| disagree

1 believe that the present environmental conditions in my community are unbearable.

Neither | agree

| agree nor disagree

| disagree

| believe that with the passing of time the quality of the environment in my community will
be:

Neither better

Better nor worse

| am very concerned about the globai quality of the environment.

| agree Neither | agree | disagree

nor disagree

| am very concerned about the quality of the environment in the surrounding area of my
community.

Neither | agree

| agree nor disagree

| disagree
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Section A, cont.

10. In my community, people are very concerned about the quality of the environment.

Neither | agree
nor disagree

lagree | disagree

11. In my community, people participate actively in programs designed to improve the quality
of the environment.

Neither | agree
nor disagree

i agree | disagree

12. In my community, there are programs specially instated to improve the quality of the
environment.

Neither | agree
nor disagree

| agree | disagree

SECTION B. In this section we would like to ask you a little bit about the current socio-
economic, political and cultural conditions in your community.

Instructions: Please cross the answer in the circled area that best describes the
situation in your community.

13. Does a rift exist between factions of your community?

14. If there is any type of rift between the members of your community, do you believe that
this is a serious situation?

15. Do you consider that the economic growth of your community has?

Strongly Decreased No Increased
Decreased Change

16. Do you think that in your community, during the past 5 years, unemployment has?

Strongly Decreased No Increased
Decreased Change
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Section B, Cont.

17. Do you think that in your community, during the past 5 years, the average income has?

Strongly Decreased No Increased
Decreased Change

18. Do you believe that in your community the quality of public health conditions have?

Strongly Decreased No Increased
Decreased Change

19. Do you believe that in recent times (past 2 years), the quality on the standard of living in
our community has?

Decreased No Increased
Change

20. Do you believe that in recent times (past 2 years), the quality of public services in your
community has?

Strongly Decreased No Increased
Decreased Change

. Do you believe that the present public heaith conditions that prevail in your community
are unbearable?

22. Has there been the recent loss of a facility that contributed greatly to the economical
status of your community?

Strongly
Increased

Strongly
Increased

Strongly
Decreased

Strongly
increased

Strongly
Increased

23. Do you believe that there is the need to improve the economy of your community due to a
recent or sudden economic loss?

24. Do you believe that cultural characteristics of your community, such as traditions,
language, ethnic representation, and religious belief, are at risk of being lost?

25. Do you consider that your community is losing political weight with the provincial
government?
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Section B, Cont.

26. Do you consider that your community is losing political weight with the federal
government?

27. Do you know of any past or present problem (or problems) related with the environment
in your community?

In the case of any environmental problem in your community please make a list of them
giving the approximate date (mm/dd/yy) of occurrence if possible*:

/]
I/
[
/I
/1

*In case of more than 5 environmental problems please write on the back of the paper.

SECTION C. In this section we would like to ask some questions about you and your
personal attitudes and feelings towards landfill and airport siting.

Instructions: Please cross the answer in the circled area that better describe your
feelings, or openly answer those questions where there is a space in blank.

28. What year were you born?
Answer: 19
29. Are you currently married?

30. Are there any persons under the age of 18 living in your house?
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Section C, Cont.

In the hypothetical case that a landfili were going to be located in the vicinity of your
community, and all of the environmental criteria required were met during the siting process. How
would you feel:

31. If the municipa! landfill were located 1.6 km (1 miles) from where you live?

Strongly
opposed

Opposed Neither opposed

nor supportive

Supportive Strongly

supportive

32. If the municipal landfill were located 8 km (5 miles) from where you live?

Strongly
opposed

Opposed Neither opposed

nor supportive

Supportive Strongly

supportive

33. if the municipal landfill were located 25 km (15.5 mile) from where you live?

Neither opposed
nor supportive

Supportive Strongly

supportive

Strongly
opposed

Opposed

34. if the municipal landfiil were located 32 km (20 miles) from where you live?

Strongly
opposed

Opposed Neither opposed

nor supportive

Supportive Strongly

supportive

35. You would feel supportive toward a municipal landfill siting process if it were located
at Km from where you live.
36. You would feel opposed toward a municipal landfill siting process if it were located at

Km from where you live.

37. If a municipal landfill were located within the distance described in question number
36 what would you do? (Please cross all the answers if more than one).

Do nothing

38. If a municipal landfill were located in the vicinity, do you believe that your community
has adequate road access infrastructure to host such facility?

Active
participation in
opposition groups

Move out of
your house

Complaint with
authorities

Sell your
house
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Section C, Conl.

39. If a municipal landfill were located in the vicinity, do you believe that your community
has the adequate contingency equipment in case of a fire emergency?

In the hypothetical case that a regional airport were going to be located in the vicinity of
your community, and all of the environmental criteria required were met during the siting process.
How wouid you feel:

40. If the regional airport were located 1.6 km (1 miles) from where you live?

41. If the regional airport were located 8 km (5 miles) from where you live?

Opposed

42. If the regional airport were located 25 km (15.5 miles) from where you live?

Opposed @

43. If the regional airport were located 32 km (20 miles) from where you live?

Opposed @

44, You would feel supportive toward a regional airport siting process if it were located at

Strongly
supportive

Neither opposed
nor supportive

Strongly
opposed

Strongly
supportive

Neither opposed
nor supportive

Strongly
opposed

Strongly

Strongly
supportive

opposed

Neither opposed
nor supportive

Neither opposed
nor suppottive

Strongly

Strongly
supportive

opposed

Km from where you live.

45. You would feel opposed toward a regional airport siting process if it were located at
Km from where you live.

46. If a regional airport were located within the distance described in question number 45
what would you do? (Please cross all the answers if more than one).

i - Active
Do nothing Compiaint with Move out of Sell your participation in
authorities your house house opposition groups
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Section C, Cont.

47. If a regional airport were located in the vicinity, do you believe that your community
has adei uate road access infrastructure to host iuch facility?
48. If a regional airport were located in the vicinity, do you believe that your community

has the adequate contingency equipment in case of an aircraft crash emergency?

49, For you, which are the most negative environmental impacts associated with hosting
a municipal landfill in the vicinity of your community?

50. For you, which are the most negative environmental impacts that a regional airport
could generate if it were located near your community?

51. For you, what are the potential benefits to your community of a municipal tandfill
located in the vicinity?

52. For you, what are the potential benefits to your community of a regional airport
located in the vicinity?
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Section C, Cont.

Personal Information (in case of further contact with the person surveyed)

- E®

Address: City/Town:

Postal Code:

SECTION D. In this section we would like you to give us some feedback about the
survey.

Instructions: Please, in the following lines write all your comments, suggestions,
questions and concerns related to this survey.
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Remarks for Question No. 1

Chernobyi has been the single greatest nuclear disaster in history. In 1986 an explosion took
place in one of the reactors when human error combined with faulty technical design led to the
accident. As a result of the explosion of the failed reactor a huge amount of radioactive material
was released into the atmosphere, killing 31 people at the site and affecting thousands more.

Love Canal was an abandoned project, in the State of New York, that consisted in connecting
the upper and lower Niagara River by digging a canal six to seven miles long. The only dug
section of the canal was sold to a chemical company and it was used as a dump for industrial,
municipal and military waste. Between the 1950’s and 1970’s this waste disposal site was
developed into a residential area, causing health problems to its inhabitants and a greater
dispersion of contaminants in the area.

A waste reservoir at L.os Frailes mine came apart in 1998, sending up to five million cubic meters
of contaminated water rushing into the Guadiamar River near the southern city of Seville, in
Spain.

In 1979 the first nuclear power plant accident took place in Three Mile Island, Pennsylvania.
Reactor No.2 partially melt down, releasing radioactive coolant into the atmosphere. Although
nobody was injured, this accident triggered widespread fear of nuclear energy among the public.

in Bophal India, a Union Carbide plant released a poisonous cloud of methyl isocyanate that

killed 3,500 people and affected thousands more living within a radius of 5 to 8 miles. This
accident took place in 1984.
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SECTION B-2 OUTCOMES FROM THE THREE
COMMUNITIES COMBINED

Overall Survey Frequencies
Table B-2.1.1 Statistics

N

Received
43

Missing
32

Survey Participation

Table B-2.1.2 OVERALL SURVEY RESPONSES

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Barons 13 17.3 30.2 30.2
Nobleford 14 18.7 32.6 62.8
Picture Butte 16 21.3 37.2 100.0
Total 43 57.3 100.0
Missing  No Answer 32 427
Total 32 42.7
Total 75 100.0

General Frequencies From the Total Survey Responses

Table B-2.1.3 RESPONSES BY TOWN

Cumulative
_ Frequency | Percent | Valid Percent Percent
Valid Barons 13 302 30.2 30.2
Nobleford 14 32.6 32.6 62.8
Picture Butte 16 37.2 37.2 100.0
Total 43 100.0 100.0
Total 43 100.0
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Table B-2.1.4 Question No. 01 (Q1): About The Worst Case of Environmental
Disaster That Has Occured

Cumulative
Frequency | Percent | Valid Percent Percent

Valid Chernobyl 22 51.2 56.4 56.4
Love Canal 6 14.0 15.4 71.8
Los Frailes 1 2.3 2.6 744
Three Mile Island 1 2.3 2.6 76.9
Bophal 9 20.9 231 100.0
Total 39 90.7 100.0

Missing  No Answer 4 9.3
Total 4 9.3

Total 43 100.0

Table B-2.1.5 Question No. 02 (Q2): If Technology Shouid Be Blame for All the
Existing Environmental Deterioration

Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Agree 4 9.3 9.3 9.3
Neither | Agree
nor Disagree 13 30.2 30.2 39.5
Disagree 26 60.5 60.5 100.0
Total 43 100.0 100.0
Total 43 100.0

Table B-2.1.6 Question No. 03 (Q3)

Environmental Deterioration

: If Technolgy Could Help to Remedy

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 38 88.4 88.4 88.4
tiio il Y Y
Disagree 1 2.3 2.3 100.0
Total 43 100.0 100.0
Total 43 100.0
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Table B-2.1.7 Question No. 04 (Q4): If the Existing Methodologies Used for Solid
Waste Disposal Are Effective

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 11 25.6 26.2 26.2
:sr'tg?g;gﬁf;ee 19 44.2 45.2 71.4
Disagree 12 27.9 28.6 100.0
Total 42 97.7 100.0
Missing  No Answer 1 2.3
Total 1 2.3
Total 43 100.0

Table B-2.1.8 Question No. 05 (Q5): If They Believe that the Quality of the
Environment Has Decreased in Recent Times

Cumutative
Frequency | Percent | Valid Percent Percent
Valid Agree 19 442 45.2 452
::rﬂg?sfe:glr\géee 5 11.6 11.9 57.1
Disagree 18 41.9 42.9 100.0
Total 42 97.7 100.0
Missing No Answer 1 23
Total 1 2.3
Total 43 100.0

Table B-2.1.8 Question No. 06 (Q6): If the Present Environmental Conditions In the
Community Are Unbearable

Cumulative
Frequency | Percent Valid Percent Percent
Valid Agree 3 7.0 7.1 7.1
?jr'tgz a' gﬁg;ee 8 18.6 19.0 26.2
Disagree 31 72.1 73.8 100.0
Total 42 97.7 100.0
Missing No Answer 1 2.3
Total 1 23
Total 43 100.0
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Table B-2.1.10 Question No. 07 (Q7): About the Condition of the Quality of the

Environment in the Community with the Passing of Time

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Better 12 27.9 27.9 27.9
Neither Better Nor Worse 18 41.9 41.9 69.8
Worse 13 30.2 30.2 100.0
Total 43 100.0 100.0
Total 43 100.0

Table B-2.1.11 Question No. 08 (Q8): If They Were Very Concerned About the
Global Quality of the Environment

Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Agree 36 83.7 83.7 83.7
r'\:sr'tg?; a' g/r\géee 7 16.3 16.3 100.0
Total 43 100.0 100.0
Total 43 100.0

Table B-2.1.12 Question No. 09 (Q9): If They Were Very Concern About the
Quality of the Environment in the Surrounding Area of Their Community

Cumuiative
Frequency | Percent | Valid Percent Percent
Valid  Agree 34 79.1 79.1 79.1
Neither | Agre
o Dis agrse © 6 14.0 14.0 93.0
Disagree 3 7.0 7.0 100.0
Total 43 100.0 100.0
Total 43 100.0

Table B-2.1.13 Question No. 10 (Q10): If They Believe That People Were Very
Concerned About the Quality of the Environment

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 25 58.1 59.5 595
Neither | Agr
o Disa‘gré’ e 9| 2009 21.4 81.0
Disagree 8 18.6 19.0 100.0
Total 42 97.7 100.0
Missing No Answer 1 2.3
Total 1 2.3
Total 43 100.0
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Table B-2.1.14 Question No. 11 (Q11): If in Their Community, People Would
Participate Actively in Programs Designed to Improve the Quality of the
Environment

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 20 46.5 48.8 48.8
:f:tgfga'gfg;ee 14 32.6 34.1 82.9
Disagree 7 16.3 17.1 100.0
Total 41 95.3 100.0
Missing  No Answer 2 4.7
Total 2 4.7
Total 43 100.0

Table B-2.1.15 Question No. 12 (Q12): if There Were Programs Specially Instated
to Improve the Quality of the Environment

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 20 48.5 50.0 50.0
it
Soer' g?g;g’:‘g;ee 9 20.9 22,5 72,5
Disagree 11 25.6 27.5 100.0
Total 40 93.0 100.0
Missing  No Answer 3 7.0
Total 3 7.0
Total 43 100.0

Table B-2.1.16 Question No. 13 (Q13): If a Rift Exist Between Factions of Their

Community
Cumulative
Frequency | Percent Valid Percent Percent

Valid Yes 22 51.2 59.5 59.5

No 15 34.9 40.5 100.0

Total 37 86.0 100.0
Missing No Answer 6 14.0

Total 6 14.0
Total 43 100.0
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Table B-2.1.17 Question No. 14 (Q14): if There is Any Rift Present Is It a2 Serious

Situation?
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 8 18.6 21.1 211
No 9 20.9 23.7 447
E::tgg n?f?;;%fs 13| 302 34.2 78.9
No Rift Present 8 18.6 21.1 100.0
Total 38 88.4 100.0
Missing  No Answer 5 1.8
Total 5 11.6
Total 43 100.0

Table B-2.1.18 Question No. 15 (Q15): About the Economic Growth of Their

Community
Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Strongly Decreased 2 4.7 47 47
Decreased 13 30.2 30.2 34.9
No Change 8 18.6 18.6 53.5
Increased 20 46.5 48.5 100.0
Total 43 100.0 100.0
Total 43 100.0

Table B-2.1.19 Question No. 16 (Q16): About the Unemployment Situation of the

Community
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Decreased 1 2.3 2.4 24
Decreased 16 37.2 38.1 40.5
No Change 12 27.9 28.6 69.0
Increased 13 30.2 31.0 100.0
Total 42 97.7 100.0
Missing  No Answer 1 2.3
Total 1 2.3
Total 43 100.0
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Table B-2.1.20 Question No. 17 (Q17): About the Average Income Situation of the
Community During the Past Five Years

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Decreased 1 2.3 2.6 2.6
Decreased 4 9.3 10.3 12.8
No Change 19 442 48.7 61.5
Increased 15 34.9 38.5 100.0
Total 39 90.7 100.0
Missing No Answer 4 9.3
Total 4 9.3
Total 43 100.0

Table B-2.1.21 Question No. 18 (Q18): About the Quality of Public Health Conditions

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Decreased 2 4.7 4.8 4.8
Decreased 6 14.0 14.3 19.0
No Change 26 60.5 61.9 81.0
Increased 8 18.6 1.0 100.0
Total 42 97.7 100.0
Missing No Answer 1 2.3
Total 1 2.3
Total 43 100.0

Table B-2.1.22 Question No. 18 (Q19): About the Quality on the Standard of
Living in the Community

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Decreased 9 20.9 20.9 20.9
No Change 18 41.9 41.9 62.8
Increased 16 37.2 37.2 100.0
Total 43 100.0 100.0
Total 43 100.0

Table B-2.1.23 Question No. 20 (Q20): About the Quality of Public Services in Their

Community
Cumulative
_ Frequency | Percent | Valid Percent Percent
Valid Strongly Decreased 2 47 47 47
Decreased 11 25.6 25.6 30.2
No Change 19 442 442 74.4
increased 11 25.6 25.6 100.0
Total 43 100.0 100.0
Total 43 100.0
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Table B-2.1.24 Question No. 21 (Q21): If the Present Public Health Conditions
in Their Community Are Unbeareable

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 6 14.0 14.6 14.6
No 35 81.4 85.4 100.0
Total 41 95.3 100.0
Missing  No Answer 2 47
Total 2 47
Total 43 100.0

Table B-2.1.25 Question No. 22 (Q22): If There Has Been the Recent Loss of
a Facility That Contributed To the Economical Status of the Community

Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Yes 14 326 32.6 32.6
No 20 48.5 48.5 79.1
Don't Know 9 20.9 20.9 100.0
Total 43 100.0 100.0
Total 43 100.0

Table B-2.1.26 Question No. 23 (Q23): If There Is the Need to Improve the
Economy of the Community Due to a Recent or Sudden Economic Loss

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 17 39.5 41.5 41.5
No 15 34.9 36.6 78.0
Don't Know 9 20.9 22.0 100.0
Total 41 95.3 100.0
Missing  No Answer 2 4.7
Total 2 4.7
Total 43 100.0

Table B-2.1.27 Question No. 24 (Q24): If The Cultural Characteristics
of the Community Are at Risk of Being Lost

Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Yes 6 14.0 14.0 14.0
No 37 86.0 86.0 100.0
Total 43 100.0 100.0
Total 43 100.0
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Table B-2.1.28 Question No. 25 ((125): If They Consider that Their Community
is Losing Political Weight with the Provincial Government

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 19 442 46.3 46.3
No 22 51.2 53.7 100.0
Total 41 95.3 100.0
Missing  No Answer 2 4.7
Total 2 4.7
Total 43 100.0

Table B-2.1.29 Question No. 26 (Q26): if They Consider that Their Community
is Losing Political Weight with the Federal Government

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 20 48.5 51.3 51.3
No 19 44.2 48.7 100.0
Total 39 90.7 100.0
Missing  No Answer 4 9.3
Total 4 9.3
Total 43 100.0

Table B-2.1.30 Question No. 27 (Q27): if They Know of Any Past or Present
Environmental Problem

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 21 48.8 53.8 53.8
No 18 41.9 46.2 100.0
Total 39 90.7 100.0
Missing  No Answer 4 9.3
Total 4 9.3
Total 43 100.0
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Table B-2.1.31 Question No. 28 (Q28): Respondent's Age

Cumulative
Frequency | Percent | Valid Percent Percent

Valid 20 1 2.3 23 2.3
21 1 23 2.3 4.7
23 1 2.3 2.3 7.0
24 2 47 47 11.6
27 1 2.3 2.3 14.0
29 1 2.3 2.3 16.3
31 1 2.3 2.3 18.6
33 1 2.3 2.3 20.9
34 1 2.3 2.3 23.3
38 3 7.0 7.0 30.2
40 1 2.3 2.3 32.6
41 1 2.3 2.3 34.9
42 2 4.7 47 39.5
45 2 47 4.7 44.2
46 2 4.7 4.7 48.8
47 2 4.7 4.7 53.5
50 1 2.3 2.3 55.8
51 1 2.3 2.3 58.1
54 3 7.0 7.0 65.1
56 1 2.3 2.3 67.4
57 2 47 4.7 721
58 1 2.3 2.3 74.4
59 1 2.3 2.3 76.7
62 1 2.3 23 79.1
63 1 2.3 2.3 81.4
67 3 7.0 7.0 88.4
72 1 2.3 2.3 90.7
73 2 47 4.7 95.3
79 1 2.3 2.3 97.7
80 1 2.3 2.3 100.0
Total 43 100.0 100.0

Total 43 100.0

Table B-2.1.32 Question No. 29 (Q29): Respondents Married

Cumulative
Frequency | Percent | Valid Percent Percent
Valid VYes 35 81.4 81.4 81.4
No 8 18.6 18.6 100.0
Total 43 100.0 100.0
Total 43 100.0
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Table B-2.1.33 Question No. 30 (Q30): Respondents with Chiidren

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 16 37.2 37.2 37.2
No 27 62.8 62.8 100.0
Total 43 100.0 100.0
Total 43 100.0

Table B-2.1.34 Question No. 31 (Q31): Opposition if a Municipal Landfill were

Located at 1.6 Km
Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Strongly Opposed 11 25.6 25.6 25.6
Opposed 18 41.9 41.9 67.4
r':‘;“gi;gfr‘;’iszed 9| 2009 20.9 88.4
Supportive 4 9.3 9.3 97.7
Strongly Supportive 1 2.3 2.3 100.0
Total 43 100.0 100.0
Total 43 100.0

Table B-2.1.35 Question No. 32 (Q32): Opposition if a Municipai Landfill were Located

at 8 Km
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Opposed 6 14.0 14.3 14.3
Opposed 6 14.0 14.3 28.6
S:r'tgiggggszed 13 30.2 31.0 59.5
Supportive 16 37.2 38.1 97.6
Strongly Supportive 1 2.3 2.4 100.0
Total 42 97.7 100.0
Missing  No Answer 1 2.3
Total 1 2.3
Total 43 100.0
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Table B-2.1.36 Question No. 33 (Q33): Opposition if a Municipal Landfill were Located

at 25 Km
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Opposed 2 4.7 4.8 4.8
Opposed 4 9.3 9.5 14.3
r':l ;'tgi;;):rfiszed 16 37.2 38.1 52.4
Supportive 17 39.5 40.5 92.9
Strongly Supportive 3 7.0 7.1 100.0
Total 42 97.7 100.0
Missing  No Answer 1 2.3
Total 1 2.3
Total 43 100.0

Table B-2.1.37 Question No. 34 (Q34): Opposition if a Municipal Landfill were Located

at 32 Km
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Opposed 1 2.3 2.4 2.4
Opposed 3 7.0 7.1 9.5
::rltgi; Sfr't’i‘\’,:e‘j 15 34.9 35.7 45.2
Supportive 15 34.9 35.7 81.0
Strongly Supportive 8 18.6 19.0 100.0
Total 42 97.7 100.0
Missing  No Answer 1 23
Total 1 2.3
Total 43 100.0

Tabile B-2.1.38 Question No. 35 (Q35): People Supportive to the Landfill

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Distance less than
or equal to 25 km 17 39.5 65.4 65.4
Distance more
than 25 km 9 20.9 34.6 100.0
Total 26 60.5 100.0
Missing  No Answer 17 395
Total 17 39.5
Total 43 100.0
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Table B-2.1.39 Question No. 36 (Q36): People Opposed to the Landfill

Cumuiative
Frequency | Percent | Valid Percent Percent
Valid Distance less than
or equal to 25 km 28 65.1 87.5 87.5
Distance more
than 25 km 4 9.3 125 100.0
Total 32 74.4 100.0
Missing  No Answer 11 25.6
Total 11 256
Total 43 100.0

Table B-2.1.40 Question No. 37 Section A (Q37A): People that Would Do
Nothing If a Landfili Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Do nothing 2 4.7 100.0 100.0
Total 2 4.7 100.0
Missing  No Answer 41 95.3
Total 4 95.3
Total 43 100.0

Table B-2.1.41 Question No. 37 Section B (Q37B): People that Would Complaint
with Authorities If a Landfill Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
valid g&fgr':";‘; with 17 39.5 100.0 100.0
Total 17 39.5 100.0
Missing No Answer 26 60.5
Total 26 60.5
Total 43 100.0

Table B-2.1.42 Question No. 37 Section C (Q37C): People that Would Move Out of
Their Houses If a Landfill Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Move out of house 2 4.7 100.0 100.0
Total 2 47 100.0
Missing  No Answer 41 95.3
Total 41 95.3
Total 43 100.0
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Table B-2.1.43 Question No. 37 Section D (@37D): People that Would Sell Their

Houses Iif a Landfill Were Located Within an Oppositicn Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Sell your house 3 7.0 100.0 100.0
Total 3 7.0 100.0
Missing  No Answer 40 93.0
Total 40 93.0
Total 43 100.0

Table B-2.1.44 Question No. 37 Section E (Q37E): People that Would Participate
Actively in Opposition Groups If a Landfill Were Located Within an Opposition Distance

Cumulative
Frequency | Percent Valid Percent Percent

Valid Active participation in

o000 el gr‘;ups 17 39.5 100.0 100.0

Total 17 39.5 100.0
Missing No Answer 26 60.5

Total 26 60.5
Total 43 100.0

Table B-2.1.45 Question No. 38 (Q38): If The Community Has Adequate Roads
To Host a Municipal Landfill

Cumulative
Frequency Percent Valid Percent Percent
Valid Yes 9 20.9 22.0 22.0
No 20 46.5 48.8 70.7
Don't Know 12 27.9 29.3 100.0
Total 41 95.3 100.0
Missing No Answer 2 47
Total 2 4.7
Total 43 100.0

Table B-2.1.46 Question No. 39 (Q39): if the Community Has the Adequate

Contingency Equipment in Case of a Fire Emergency

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 18 41.9 42.9 42.9
No 20 46.5 47.6 90.5
Don't Know 4 9.3 9.5 100.0
Total 42 97.7 100.0
Missing  No Answer 1 2.3
Total 1 2.3
Total 43 100.0
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Table B-2.1.47 Question No.40 (Q40): Opposition if a Regional Airport were Located at

1.6 Km
Cumuiative
Frequency Percent Valid Percent Percent
Valid Strongly Opposed 12 27.9 28.6 28.6
Opposed 19 44.2 45.2 73.8
Eg:tgiggggszed 7 16.3 16.7 90.5
Supportive 3 7.0 7.1 97.6
Strongly Supportive 1 2.3 2.4 100.0
Total 42 97.7 100.0
Missing No Answer 1 2.3
Total 1 2.3
Total 43 100.0

Table B-2.1.48 Question No. 41 (Q41): Opposition if a Regional Airport were Located

at 8 Km
Cumulative
Freguency | Percent | Valid Percent Percent
Valid Strongly Opposed 8 18.6 19.0 19.0
Opposed 10 23.3 23.8 42.9
r':'j:‘gi;gfrgszed 10 233 23.8 66.7
Supportive 12 27.9 28.6 95.2
Strongty Supportive 2 4.7 4.8 100.0
Total 42 97.7 100.0
Missing  No Answer 1 2.3
Total 1 2.3
Total 43 100.0

Table B-2.1.49 Question No. 42 (Q42): Opposition if a Regional Airport were Located

at 25 Km
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Opposed 5 11.6 11.9 11.9
Opposed 2 4.7 4.8 16.7
ither
:grtsipgfrﬁezed 15 34.9 35.7 52.4
Supportive 17 39.5 40.5 92.9
Strongly Supportive 3 7.0 7.1 100.0
Total 42 97.7 100.0
Missing  No Answer 1 23
Total 1 2.3
Total 43 100.0
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Table B-2.1.50 Question No. 43 (Q43): Opposition if a Regional Airport were Located

at 32 Km
Cumulative
Frequency | Percent j Valid Percent Percent
Valid Strongly Opposed 1 2.3 2.4 2.4
Opposed 1 2.3 2.4 4.8
E;“gi;gg’rﬁszed 12 27.9 28.6 33.3
Supportive 24 55.8 57.1 90.5
Strongly Supportive 4 9.3 9.5 100.0
Total 42 97.7 100.0
Missing  No Answer 1 2.3
Total 1 2.3
Total 43 100.0

Table B-2.1.51 Question No. 44 (Q44): People Supportive to the Airport

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Distance less than
or equal to 25 km 22 51.2 78.6 78.6
Distance more
than 25 km 3] 14.0 21.4 100.0
Total 28 65.1 100.0
Missing  No Answer 15 34.9
Total 15 34.9
Total 43 100.0

Tabie B-2.1.52 Question No. 45 (Q45): People Opposed to the Airport

Cumulative
Frequency | Percent [ Valid Percent Percent
Valid Distance less than
or equal to 25 km 25 58.1 83.3 83.3
Distance more
than 25 km 5 11.8 16.7 100.0
Total 30 69.8 100.0
Missing  No Answer 13 30.2
Total 13 30.2
Total 43 100.0
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Table B-2.1.53 Question No. 46 Section A (Q46A): People that Would Do
Nothing If a Regional Airport Were Located Within an Opposition Distance

Cumulative
r Frequency | Percent | Valid Percent Percent
Valid Do nothing 7 16.3 100.0 100.0
Total 7 16.3 100.0
Missing No Answer 36 83.7
Total 36 83.7
Total 43 100.0

Table B-2.1.54 Question No. 46 Section B (Q46B): People that Would Complaint
with Authorities If a Regional Airport Were Located Within an Opposition

Distance
Cumulative
Frequency | Percent | Valid Percent Percent

Valid Compiaint with

authorities 15 34.9 100.0 100.0

Total 15 34.9 100.0
Missing  No Answer 28 65.1

Total 28 65.1
Total 43 100.0

Table B-2.1.55 Question No. 46 Section C (Q46C): People that Would Move Out of
Their Houses If a Regional Airport Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Move out of house 1 2.3 100.0 100.0
Total 1 2.3 100.0
Missing  No Answer 42 97.7
Total 42 97.7
Total 43 100.0

Table B-2.1.56 Question No. 46 Section D (Q46D): People that Would Sell Their
Houses If a Regional Airport Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Sell your house 3 7.0 100.0 100.0
Total 3 7.0 100.0
Missing  No Answer 40 93.0
Total 40 93.0
Total 43 100.0
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Table B-2.1.57 Question No. 46 Section E (Q46E): People that Would Participate Actively

in Opposition Groups If a Regional Airport Were Located Within an Opposition

Distance
Cumulative
Frequency | Percent Valid Percent Percent

Valid Active participation in

opposition groups 20 46.5 100.0 100.0

Total 20 46.5 100.0
Missing No Answer 23 535

Total 23 53.5
Total 43 100.0

Table B-2.1.58 Question No. 47 (Q47): If The Community Has Adequate Roads
To Host a Regional Airport

Cumulative
Frequency | Percent Valid Percent Percent
Valid Yes 8 18.6 19.5 195
No 24 55.8 58.5 78.0
Don't Know 9 20.9 22.0 100.0
Total 41 95.3 100.0
Missing No Answer 2 4.7
Total 2 4.7
Total 43 100.0

Table B-2.1.59 Question No. 48 (Q48): If The Community Has the Adequate

Contingency Equipment in Case of an Aircraft Emergency

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 5 11.6 12.2 12.2
No 34 79.1 82.9 95.1
Don't Know 2 4.7 4.9 100.0
Total 41 95.3 100.0
Missing  No Answer 2 47
Total 2 47
Total 43 100.0

Table B-2.1.60 Question No. 53 (Q53): Gender of the Respondents

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Male 11 25.6 36.7 36.7
Female 19 44.2 63.3 100.0
Total 30 69.8 100.0
Missing  No Answer 13 30.2
Total 13 30.2
Total 43 100.0

197



B-2.1.61 Statistics

N

Valid | Missing
TOWN 43 0
Q1 39 4
Q2 43 0
Q3 43 0
Q4 42 1
Qs 42 1
Q6 42 1
Q7 43 0
Qs 43 0
Q9 43 0
Q10 42 1
an a1 2
Q12 40 3
Q18 37 6
Qi4 38 5
Q15 43 0
Q6 42 1
Q7 39 4
Q18 42 1
Q19 43 0
Q20 43 0
Q21 41 2
Q22 43 0
Q23 41 2
Q24 43 0
Q25 a1 2
Q26 39 4
Q27 39 4
Q28 43 0
Q29 43 0
Q30 43 0
Q31 43 0
Q32 42 1
Q33 42 1
Q34 42 1
Supportive 26 17
Opposed 32 1
Q37A 2 41
Q378 17 26
Q37C 2 M1
Q37D 3 40
Q37E 17 26
Q38 41 2
Q39 42 1
Q40 42 1
Q41 42 1
Q42 42 1
Q43 42 1
Supportive 28 15
Opposed 30 13
Q46A 7 36
Q46B 15 28
Q46C 1 42
Q46D 3 40
Q46E 20 23
Q47 41 2
Q48 41 2
Q53 30 13
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SECTION 2-B Frequencies from the Village of Barons

Table B-2. 2.1 Question No. 01 (Q1): About The Worst Case of Environmental
Disaster That Has Occured

Cumulative
Frequency | Percent | Valid Percent Percent

Valid Chernobyl 5 38.5 41.7 41.7
Love Canal 3 23.1 25.0 66.7
Los Frailes 1 7.7 8.3 75.0
Three Mile island 1 7.7 8.3 83.3
Bophal 2 15.4 16.7 100.0
Total 12 92.3 100.0

Missing  No Answer 1 7.7
Total 1 7.7

Total 13 100.0

Table B-2.2.2 Question No. 02 (Q2): if Technology Should Be Biame for All the
Existing Environmental Deterioration

Cumulative
Frequency | Percent Valid Percent Percent
Valid Agree 3 23.1 23.1 23.1
:fr'tg‘?;;g/:é’;ee 3 23.1 23.1 46.2
Disagree 7 53.8 53.8 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.3 Question No. 03 (Q3): if Technolgy Could Help to Remedy
Environmental Deterioration

Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Agree 11 84.6 84.6 84.6
:;ng;;g\g:e 1 7.7 77 92.3
Disagree 1 7.7 7.7 100.0
Total 13 100.0 100.0
Total 13 100.0
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Table B-2.2.4 Question No. 04 (Q4): If the Existing Methodologies Used for Salid
Waste Disposal Are Effective

Cumulative
’ Frequency | Percent Valid Percent Percent

Valid Agree 4 30.8 30.8 30.8
Neith
o Da a'gpr‘g;ee 5 38.5 38.5 69.2
Disagree 4 30.8 30.8 100.0
Total 13 100.0 100.0

Total 13 100.0

Table B-2.2.5 Question No. 05 (Q5): if They Believe that the Quality of the
Environment Has Decreased in Recent Times

Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Agree 6 46.2 46.2 46.2
r':';”g‘?sr a' g’?g;ee 1 7.7 7.7 53.8
Disagree 6 46.2 46.2 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.6 Question No. 06 (Q6): [f the Present Environmental Conditions In
the Community Are Unbearable

Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Agree 1 77 7.7 7.7
,T:r”g?s';g’:\g;ee 1 7.7 7.7 15.4
Disagree 11 84.6 84.6 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.7 Question No. 07 (Q7): About the Condition of the Quality of the Environment
in the Community with the Passing of Time

Cumulative
Frequency Percent Valid Percent Percent
Valid Better 2 15.4 15.4 15.4
Neither Better nor Worse 7 53.8 53.8 69.2
Worse 4 30.8 30.8 100.0
Total 13 100.0 100.0
Total 13 100.0
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Table B-2.2.8 Question No. 08 (Q8): if They Were Very Concerned About the
Global Quality of the Environment

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 11 84.6 84.6 84.6
S;'tg?; a' g'?géee 2| 154 15.4 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.9 Question No. 09 (Q9): if They Were Very Concern About the
Quality of the Environment in the Surrounding Area of Their Community

Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Agree 10 76.9 76.9 76.9
Efr'tg?;gégfe 3 23.1 23.1 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.10 Question No. 10 (Q10): If They Believe That People Were Very

Concerned About the Quality of the Environment

Cumulative
Freguency | Percent | Valid Percent Percent
Valid  Agree 6 486.2 46.2 46.2
?;‘tg‘: a: gArgéee 2 15.4 15.4 61.5
Disagree 5 38.5 38.5 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.11 Question No. 11 (Q11): If in Their Community, Peopie Would
Participate Actively in Programs Designed to Improve the Quality of the
Environment

Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Agree 6 46.2 46.2 46.2
S;'tgiesr;g’:ggee 3| 231 23.1 69.2
Disagree 4 30.8 30.8 100.0
Total 13 100.0 100.0
Total 13 100.0
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Table B-2.2.12 Question No. 12 (Q12): if There Were Programs Specially Instated
to Improve the Quality of the Environment

Cumulative
Frequency | Percent Valid Percent Percent
Valid Agree 5 38.5 41.7 417
I'j;'tgfsr a' g’:g;ee 2 15.4 16.7 58.3
Disagree 5 38.5 41.7 100.0
Total 12 92.3 100.0
Missing No Answer 1 7.7
Total 1 7.7
Total 13 100.0

Table B-2.2.13 Question No. 13 (Q13): If a Rift Exist Between Factions of Their

Community

Cumulative

Frequency | Percent | Valid Percent Percent
Valid Yes 5 38.5 455 455
No 6 46.2 54.5 100.0
Total 11 84.6 100.0

Missing  No Answer 2 15.4
Total 2 15.4
Total 13 100.0

Table B-2.2.14 Question No. 14 (Q14): If There Is Any Rift Present Is It a Serious

Situation?
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 3 23.1 25.0 25.0
No 2 15.4 16.7 417
e || | sa| w0
No Rift Present 6 46.2 50.0 100.0
Total 12 92.3 100.0
Missing  System Missing 1 7.7
Total 1 7.7
Total 13 100.0
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Table B-2.2.15 Question No. 15 (Q15): About the Economic Growth of Their

Community
Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Strongly Decreased 2 15.4 15.4 15.4
Decreased 7 53.8 53.8 69.2
No Change 3 231 23.1 92.3
Increased 1 7.7 7.7 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.16 Question No. 16 (Q16): About the Unemployment Situation of
the Community

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Decreased 5 38.5 38.5 38.5
No Change 6 46.2 46.2 84.6
Increased 2 15.4 15.4 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.17 Question No. 17 (Q17): About the Average Income Situation of
the Community During the Past Five Years

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Decreased 2 15.4 16.7 16.7
No Change 6 46.2 50.0 66.7
increased 4 30.8 33.3 100.0
Total 12 92.3 100.0
Missing No Answer 1 7.7
Total 1 7.7
Total 13 100.0

Table B-2.2.18 Question No. 18 (G18): About the Quality of Public Health

Conditions
Cumulative
_ Frequency | Percent | Valid Percent Percent
Valid Decreased 2 15.4 16.7 16.7
No Change 10 76.9 83.3 100.0
Total 12 92.3 100.0
Missing No Answer 1 7.7
Total 1 7.7
Total 13 100.0
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Table B-2.2.19 Question No. 19 (Q19): About the Quality on the Standard of

Living in the Community

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Decreased 5 38.5 38.5 38.5
No Change 6 46.2 46.2 84.6
Increased 2 15.4 15.4 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.20 Question No. 20 (Q20): About the Quality of Public Services
in Their Community

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Decreased 4 30.8 30.8 30.8
No Change 8 61.5 61.5 92.3
Increased 1 7.7 7.7 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.21 Question No. 21 (G21): If the Present Public Health Conditions
in Their Community Are Unbeareable

Cumulative
Frequency | Percent Valid Percent Percent
Valid Yes 1 7.7 8.3 8.3
No 11 84.6 91.7 100.0
Total 12 92.3 100.0
Missing No Answer 1 7.7
Total 1 7.7
Total 13 100.0

Table B-2.2.22 Question No. 22 (322): If There Has Been the Recent
Loss of a Facility That Contributed To the Economical Status of the

Community
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 8 61.5 61.5 61.5
No 5 38.5 38.5 100.0
Total 13 100.0 100.0
Total 13 100.0
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Table B-2.2.23 Question No. 23 (Q23): if There Is the Need to improve the
Economy of the Community Due to a Recent or Sudden Economic Loss

Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Yes 9 69.2 69.2 69.2
No 3 23.1 23.1 92.3
Don't Know 1 7.7 7.7 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.24 Question No. 24 (Q24): If The Cultural Characteristics
of the Community Are at Risk of Being Lost

Cumulative
Frequency | Percent Valid Percent Percent
Valid Yes 4 30.8 30.8 30.8
No 9 69.2 69.2 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.25 Question No. 25 (Q25): If They Consider that Their
Community is Losing Political Weight with the Provincial Government

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 8 61.5 61.5 61.5
No 5 38.5 38.5 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.26 Question No. 26 (Q26): If They Consider that Their
Community is Losing Political Weight with the Federal Government

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 7 53.8 53.8 53.8
No 6 46.2 46.2 100.0
Total 13 100.0 100.0
Total 13 100.0
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Table B-2.2.27 Question No. 27 (Q27): If They Know of Any Past or Present

Environmental Problem

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 3 23.1 27.3 27.3
No 8 61.5 72.7 100.0
Total 11 84.6 100.0
Missing  System Missing 2 15.4
Total 2 15.4
Total 13 100.0
Table B-2.2.28 Question No. 28 (Q28): Respondent Age
Cumulative
Frequency | Percent | Valid Percent Percent
Valid 21 1 7.7 7.7 7.7
24 1 7.7 7.7 15.4
29 1 7.7 7.7 23.1
38 1 7.7 7.7 30.8
46 2 15.4 15.4 46.2
54 1 7.7 7.7 53.8
58 1 7.7 7.7 61.5
59 1 7.7 7.7 69.2
62 1 7.7 7.7 76.9
67 1 7.7 7.7 84.6
73 1 7.7 7.7 92.3
80 1 7.7 7.7 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.29 Question No. 29 (G29): Respondents Married

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 10 76.9 76.9 76.9
No 3 23.1 23.1 100.0
Total 13 | 100.0 100.0 '
Total 13 100.0
Table B-2.2.30 Question No. 30 (Q30}): Respondents with Children
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 4 30.8 30.8 30.8
No 9 69.2 69.2 100.0
Total 13 100.0 100.0
Total 13 100.0
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Table B-2.2.31 Question No. 31 (Q31): Opposition if a Municipal Landfill were

Located at 1.6 Km

Cumuiative
Frequency | Percent | Valid Percent Percent
Valid  Strongly Opposed 3 23.1 23.1 23.1
Opposed 4 30.8 30.8 53.8
?;'tgiggfr‘;’iszed 3 23.1 23.1 76.9
Supportive 2 15.4 15.4 92.3
Strongly Supportive 1 7.7 7.7 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.32 Question No. 32 (Q32): Opposition if a Municipal Landfill were Located

at 8 Km
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Opposed 3 23.1 25.0 25.0
Opposed 1 7.7 8.3 33.83
Eg:tgi;g:r‘t’iszed 2 15.4 16.7 50.0
Supportive 5 38.5 417 91.7
Strongly Supportive 1 7.7 8.3 100.0
Total 12 92.3 100.0
Missing  No Answer 1 7.7
Total 1 7.7
Total 13 100.0

Table B-2.2.33 Question No. 33 (Q33): Opposition if a Municipal Landfill were Located

at 25 Km
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Opposed 1 7.7 8.3 8.3
Opposed 2 15.4 16.7 25.0
:fr'tgi;)gfrf[’iszed 3 23.1 25.0 50.0
Supportive 4 30.8 333 83.3
Strongly Supportive 2 15.4 16.7 100.0
Total 12 92.3 100.0
Missing  No Answer 1 7.7
Total 1 7.7
Total 13 100.0
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Table B-2.2.34 Question No. 34 (Q34): Opposition if a Municipal Landfill were Located

at 32 Km
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Opposed 1 7.7 8.3 8.3
Opposed 2 15.4 16.7 25.0
rﬁ's;tgi;gg’rﬁf’lzed 3 23.1 250 50.0
Supportive 3 23.1 25.0 75.0
Strongly Supportive 3 23.1 25.0 100.0
Total 12 92.3 100.0
Missing No Answer 1 7.7
Total 1 77
Total 13 100.0

Table B-2.2.35 Question No. 35 (Q35): People Supportive to the Landfill

Cumulative
_ Frequency | Percent { Valid Percent Percent
Valid Distance less than
or equal to 25 km 2 15.4 40.0 40.0
Distance more
than 25 km 3 23.1 60.0 100.0
Total 5 38.5 100.0
Missing  No Answer 8 61.5
Total 8 61.5
Total 13 100.0

Table B-2.2.36 Question No. 36 (Q36): People Opposed to the Landfill

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Distance less than
or equal to 25 km 9 69.2 90.0 90.0
Distance more
than 25 km 1 77 10.0 100.0
Total 10 76.9 100.0
Missing No Answer 3 23.1
Total 3 23.1
Total 13 100.0
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Table B-2.2.37 Question No. 37 Section A (Q37A): People that Would Do
Nothing If a Landfill Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Do nothing 1 7.7 100.0 100.0
Total 1 7.7 100.0
Missing  No Answer 12 92.3
Total 12 92.3
Total 13 100.0

Table B-2.2.38 Question No. 37 Section B (Q37B): People that Would Complaint
with Authorities If a Landfill Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
valid S&m;'g; with 3| 231 100.0 100.0
Total 3 23.1 100.0
Missing  No Answer 10 76.9
Total 10 76.9
Total 13 100.0

Table B-2.2.39 Question No. 37 Section C (Q37C):
Peopie that Would Move Out of Their Houses Ifa
Landfill Were Located Within an Opposition Distance

Frequency | Percent

Missing No Answer 13 100.0
Total 13 100.0

Total 13 100.0

Tablie B-2.2.40 Question No. 37 Section D (Q37D):
People that Would Sell Their Houses If a Landfill
Were Located Within an Opposition Distance

Frequency Percent

Missing No Answer 13 100.0
Total 13 100.0

Total 13 100.0
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Table B-2.2.41 Question No. 37 Section E (Q37E): People that Would Participate
Actively in Opposition Groups if a Landfill Were Located Within an Opposition Distance

Cumuiative
Frequency | Percent | Valid Percent Percent

Valid Active patticipation in

Opposn‘i’on gr‘;ups 4 30.8 100.0 100.0

Total 4 30.8 100.0
Missing  No Answer 9 69.2

Total 9 69.2
Total 13 100.0

Table B-2.2.42 Question No. 38 (Q38): If The Community Has Adequate Roads
To Host a Municipal Landfill

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 2 15.4 | 16.7 16.7
No 6 46.2 50.0 66.7
Don't Know 4 30.8 33.3 100.0
Total 12 92.3 100.0
Missing  No Answer 1 7.7
Total 1 7.7
Total 13 100.0

Table B-2.2.43 Question No. 39 (Q39): if the Community Has the Adequate
Contingency Equipment in Case of a Fire Emergency

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 4 30.8 33.3 33.3
No 7 53.8 58.3 91.7
Don't Know 1 7.7 8.3 100.0
Total 12 92.3 100.0
Missing No Answer 1 7.7
Total 1 7.7
Total 13 100.0
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Table B-2.2.44 Question No.40 (Q40): Opposition if a Regional Airport were Located

at 1.6 Km
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Opposed 5 38.5 38.5 38.5
Opposed 3 23.1 23.1 61.5
Neither Opposed
nor Supportive 4 30.8 30.8 92.3
Strongly Supportive 1 77 77 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.45 Question No. 41 (Q41): Opposition if a Regional Airport were

lLocated at 8 Km

Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Strongly Opposed 3 23.1 23.1 23.1
Opposed 3 23.1 23.1 48.2
:fr'tgi;)ggr‘t’iezed 2 15.4 15.4 61.5
Supportive 4 30.8 30.8 92.3
Strongly Supportive 1 7.7 7.7 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.46 Question No. 42 (Q42): Opposition if a Regional Airport were

Located at 25 Km
Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Strongly Opposed 2 15.4 15.4 15.4
Opposed 1 7.7 7.7 23.1
r':';”gﬁ:)gggg:ed 4 30.8 30.8 53.8
Supportive 5 38.5 38.5 92.3
Strongly Supportive 1 7.7 7.7 100.0
Total 13 100.0 100.0
Total 13 100.0
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Table B-2.2.47 Question No. 43 (Q43): Opposition if a Regional Airport were

Located at 32 Km
Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Strongly Opposed 1 7.7 7.7 7.7
Neither Opposed
nor Supportive 3 23.1 231 30.8
Supportive 7 53.8 53.8 84.6
Strongly Supportive 2 15.4 15.4 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.48 Question No. 44 (Q44): People Supportive to the Airport

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Distance less than
or equal to 25 km 8 61.5 88.9 88.9
Distance more
than 25 km 1 7.7 111 100.0
Total 9 69.2 100.0
Missing  No Answer 4 30.8
Total 4 30.8
Total 13 100.0
Table B-2.2.49 Question No. 45 (Q45): People Opposed to the Airport
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Distance less than
or equal to 25 km 5 38.5 55.6 55.6
Distance more
than 25 km 4 30.8 44.4 100.0
Total 9 69.2 100.0
Missing  No Answer 4 30.8
Total 4 30.8
Total 13 100.0

Table B-2.2.50 Question No. 46 Section A (Q46A): People that Would Do
Nothing If a Regional Airport Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Do nothing 3 23.1 100.0 100.0
Total 3 23.1 100.0
Missing  No Answer 10 76.9
Total 10 76.9
Total 13 100.0
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Table B-2.2.51 Question No. 46 Section B (Q46B): People that Would Complaint
with Authorities If a Regional Airport Were Located Within an Opposition

Distance
Cumulative
Frequency { Percent | Valid Percent Percent

Valid Complaint with

authorities 4 30.8 100.0 100.0

Total 4 30.8 100.0
Missing  No Answer 9 69.2

Total 9 69.2
Total 13 100.0

Table B-2.2.52 Question No. 46 Section C (Q46C): People
that Would Move Out of Their Houses If a Regional
Airport Were Located Within an Opposition Distance

Frequency | Percent

Missing No Answer 13 100.0
Total 13 100.0

Total 13 100.0

Table B-2.2.53 Question No. 46 Section D (Q46D):
Peaple that Would Sell Their Houses If a Regional
Airport Were Located Within an Opposition Distance

Frequency | Percent

Missing  No Answer 13 100.0
Total 13 100.0

Total 13 100.0

Table B-2.2.54 Question No. 46 Section E (Q46E): People that Would Participate
Actively in Opposition Groups If a Regional Airport Were Located Within an Opposition

Distance
Cumulative
Frequency | Percent | Valid Percent Percent

Valid Active participation in

opposition groups 6 46.2 100.0 100.0

Total 6 46.2 100.0
Missing  No Answer 7 53.8

Total 7 53.8
Total 13 100.0
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Table B-2.2.55 Question No. 47 (Q47): if The Community Has Adequate

Roads To Host a Regional Airport

Cumulative
Frequency | Percent | Valid Percent Percent
Valid  Yes 4 30.8 30.8 30.8
No 7 53.8 53.8 84.6
Don't Know 2 15.4 15.4 100.0
Total 13 100.0 100.0
Total 13 100.0

Table B-2.2.56 Question No. 48 (Q48): if The Community Has the Adequate

Contingency Equipment in Case of an Aircraft Emergency

Cumulative
Frequency | Percent | Valid Percent Percent
Valid No 12 92.3 100.0 100.0
Total i2 92.3 100.0
Missing  No Answer 1 7.7
Total 1 7.7
Total 13 100.0
Table B-2.2.57 Question No. 53 (Q53): Gender of the Respondents
Cumulative
Frequency Percent Valid Percent Percent
Valid Male 4 30.8 44 .4 44.4
Female 7 38.5 55.6 100.0
Total 11 69.2 100.0
Missing  No Answer 5 30.8
Total 5 30.8
Total 16 100.0
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SECTION B-2 Frequencies from the Village of Nobleford

Table B-2.3.1 Question No. 01 (Q1): About The Worst Case of Environmental
Disaster That Has Occured

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Chernoby! 9 56.3 75.0 75.0
Love Canal 2 12.5 16.7 91.7
Bophal 1 6.3 8.3 100.0
Total 12 75.0 100.0
Missing  No Answer 4 25.0
Total 4 25.0
Total 16 100.0

Table B-2.3.2 Question No. 02 ((2): if Technology Should Be Blame for All the
Existing Environmental Deterioration

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 1 6.3 74 71
r'?;“g?;;g’:‘g;ee 4 25.0 28.6 35.7
Disagree 9 56.3 64.3 100.0
Total 14 87.5 100.0
Missing  No Answer 2 125
Total 2 12.5
Total 16 100.0

Table B-2.3.3 Question No. 03 (Q3): if Technolgy Could Help to Remedy
Environmental Deterioration

Cumulative
Frequency | Percent | Valid Percent Percent

Valid Agree 13 81.3 92.9 92.9

Neither Agree

nor disagree 1 6.3 7.1 100.0

Total 14 87.5 100.0
Missing  No Answer 2 12.5

Total 2 12.5
Total 16 100.0
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Table B-2.3.4 Question No. 04 (Q4): If the Existing Methodologies Used for Salid
Waste Disposal Are Effective

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 3 18.8 23.1 23.1
Neither
n;‘tg‘; a‘ g’?g;ee 6 37.5 46.2 69.2
Disagree 4 250 30.8 100.0
Total 13 81.3 100.0
Missing No Answer 3 18.8
Total 3 18.8
Total 16 100.0

Table B-2.3.5 Question No. 05 (@5): If They Believe that the Quality of the
Environment Has Decreased in Recent Times

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 6 37.5 46.2 46.2
:jr"g‘fsr; g’r\g;ee 3 18.8 23.1 69.2
Disagree 4 25.0 30.8 100.0
Total 13 81.3 100.0
Missing  No Answer 3 18.8
Total 3 18.8
Total 16 100.0

Table B-2.3.6 Question No. 06 (Q6): If the Present Environmental Conditions In
the Community Are Unbearable

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 1 6.3 7.7 7.7
ither ree
Sfr Die a' gﬁge 1 6.3 7.7 15.4
Disagree 11 68.8 84.6 100.0
Total 13 81.3 100.0
Missing  No Answer 3 18.8
Total 3 18.8
Total 16 100.0
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Table B-2.3.7 Question No. 07 (Q7): About the Condition of the Quality of the Environment
in the Community with the Passing of Time

Cumulative
. Frequency | Percent | Valid Percent Percent
Valid Better 3 18.8 21.4 21.4
Neither Better Nor Worse 5 31.3 35.7 57.1
Worse 6 37.5 429 100.0
Total 14 87.5 100.0
Missing No Answer 2 125
Total 2 125
Total 16 100.0

Table B-2.3.8 Question No. 08 (Q8): If They Were Very Concerned About the
Global Quality of the Environment

Cumulative
Freguency ! Percent | Valid Percent Percent
Valid Agree 12 75.0 85.7 85.7
r':] ;'tg?sr;g/r\géee 2| 125 14.3 100.0
Total 14 87.5 100.0
Missing No Answer 2 12.5
Total 2 12.5
Total 16 100.0

Table B-2.3.9 Question No. 09 (Q9): if They Were Very Concern About the Quality
of the Environment in the Surrounding Area of Their Community

Cumulative
Frequency | Percent Valid Percent Percent
Valid Agree 12 75.0 85.7 85.7
r':lc?rng?sr a' g't\géee 1 6.3 7.1 92.9
Disagree 1 6.3 7.1 100.0
Total 14 87.5 100.0
Missing No Answer 2 125
Total 2 125
Total 16 100.0

217




Table B-2.3.10 Question No. 10 (Q10): If They Believe That People Were Very

Concerned About the Quality of the Environment

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 6 37.5 46.2 46.2
it
r'\‘ljr' g?sr; gl:géee 5 31.3 38.5 84.6
Disagree 2 12.5 15.4 100.0
Total 13 81.3 100.0
Missing  No Answer 3 18.8
Total 3 18.8
Total 16 100.0

Table B-2.3.11 Question No. 11 (Q11): If in Their Community, People Would
Participate Actively in Programs Designed to improve the Quality of the

Environment
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 5 31.3 38.5 38.5
Netther | g/r\géee 5| 313 38.5 76.9
Disagree 3 18.8 23.1 100.0
Total 13 81.3 100.0
Missing  No Answer 3 18.8
Total 3 18.8
Total 16 100.0

Table B-2.3.12 Question No. 12 (Q12): if There Were Programs Specially Instated
to Improve the Quality of the Environment

Cumulative
Frequency | Percent Valid Percent Percent
Valid Agree 6 37.5 46.2 46.2
Neither | Agree 4 25.0 30.8 76.9
nor Disagree ) ) '
Disagree 3 18.8 231 100.0
Total 13 81.3 100.0
Missing No Answer 3 18.8
Total 3 18.8
Total 16 100.0
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Table B-2.3.13 Question No. 13 (Q13): If a Rift Exist Between Factions of Their

Community
Cumulative
Frequency | Percent Valid Percent Percent

Valid Yes 5 31.3 45.5 45.5

No 6 375 54.5 100.0

Total 11 68.8 100.0
Missing No Answer 5 31.3

Total 5 31.3
Total 16 100.0

Table B-2.3.14 Question No. 14 (Q14): If There Is Any Rift Present Is It a Serious

Situation?
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 1 6.3 9.1 9.1
No 4 25.0 36.4 45.5
Sjr'tgz n?f?g;::s 4 25.0 36.4 81.8
No Rift Present 2 12.5 18.2 100.0
Total 11 68.8 100.0
Missing  No Answer 5 31.3
Total 5 31.3
Total 16 100.0
Table B-2.3.15 Question No. 15 (Q15): About the Economic Growth of Their
Community
Cumulative
Frequency | Percent Valid Percent Percent
Valid Decreased 4 25.0 28.6 28.6
No Change 2 12.5 14.3 42.9
Increased 8 50.0 57.1 100.0
Total i4 87.5 100.0
Missing No Answer 2 12.5
Total 2 12.5
Total 16 100.0
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Tabie B-2.3.16 Question No. 16 (Q16): About the Unemployment Situation of the

Community
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Decreased 1 6.3 7.7 7.7
Decreased 4 25.0 30.8 38.5
No Change 2 12.5 15.4 53.8
increased 6 37.5 46.2 100.0
Total 13 81.3 100.0
Missing  No Answer 3 18.8
Total 3 18.8
Total 16 100.0

Table B-2.3.17 Question No. 17 (Q17): About the Average Income Situation of the
Community During the Past Five Years

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Decreased 1 6.3 8.3 8.3
Decreased 2 12.5 16.7 25.0
No Change 5 313 41.7 66.7
Increased 4 25.0 33.3 100.0
Total 12 75.0 100.0
Missing  No Answer 4 25.0
Total 4 25.0
Total 16 100.0

Table B-2.3.18 Question No. 18 (Q18): About the Quality of Public Health Conditions

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Decreased 1 6.3 7.1 74
Decreased 1 6.3 71 14.3
No Change 9 56.3 64.3 78.6
Increased 3 18.8 21.4 100.0
Total 14 87.5 100.0
Missing  No Answer 2 12.5
Total 2 12.5
Total 16 100.0
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Table B-2.3.19 Question No. 19 (Q19): About the Quality on the Standard of
Living in the Community

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Decreased 3 18.8 21.4 21.4
No Change 5 31.3 35.7 57.1
Increased 6 37.5 42.9 100.0
Total 14 87.5 100.0
Missing  No Answer 2 12.5
Total 2 12.5
Total 16 100.0

Table B-2.3.20 Question No. 20 (Q20): About the Quality of Public Services in Their

Community
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Decreased 2 12.5 14.3 14.3
Decreased 2 125 14.3 28.6
No Change 8 50.0 57.1 85.7
Increased 2 12.5 14.3 100.0
Total 14 87.5 100.0
Missing  No Answer 2 12.5
Total 2 12.5
Total 16 100.0

Table B-2.3.21 Question No. 21 (Q21): If the Present Public Health Conditions
in Their Community Are Unbeareable

Cumulative
Frequency | Percent Valid Percent Percent
Valid Yes 2 12.5 15.4 15.4
No 11 68.8 84.6 100.0
Total 13 81.3 100.0
Missing No Answer 3 18.8
Total 3 18.8
Total 16 100.0
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Tabie B-2.3.22 Question No. 22 (Q22): if There Has Been the Recent Loss of a
Facility That Contributed To the Economical Status of the Community

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 5 31.3 35.7 35.7
No 6 37.5 42.9 78.6
Don't Know 3 18.8 21.4 100.0
Total 14 87.5 100.0
Missing  No Answer 2 12.5
Total 2 12.5
Total 16 100.0

Table B-2.3.23 Question No. 23 (Q23): If There Is the Need to Improve the
Economy of the Community Due to a Recent or Sudden Economic Loss

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 5 31.3 41.7 417
No 5 31.3 417 83.3
Don't Know 2 12.5 16.7 100.0
Total 12 75.0 100.0
Missing  No Answer 4 25.0
Total 4 25.0
Total 16 100.0
Table B-2.3.24 Question No. 24 (Q24): If The Cultural Characteristics of the
Community Are at Risk of Being Lost
Cumulative
Frequency | Percent Valid Percent Percent
Valid Yes 1 6.3 7.1 7.1
No 13 81.3 92.9 100.0
Total 14 87.5 100.0
Missing No Answer 2 125
Total 2 12.5
Total 16 100.0

Table B-2.3.25 Question No. 25 (Q25): If They Consider that Their Community
is Losing Political Weight with the Provincial Government

Cumulative
Frequency | Percent { Valid Percent Percent
Valid Yes 4 25.0 33.3 33.3
No 8 50.0 66.7 100.0
Total 12 75.0 100.0
Missing  No Answer 4 25.0
Total 4 25.0
Total 16 100.0
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Table B-2.3.26 Question No. 26 (Q26): If They Consider that Their Community
is Losing Political Weight with the Federal Government

Cumuiative
Frequency | Percent Valid Percent Percent
Valid Yes 8 50.0 66.7 66.7
No 4 25.0 33.3 100.0
Total 12 75.0 100.0
Missing No Answer 4 25.0
Total 4 25.0
Total 16 100.0

Table B-2.3.27 Question No. 27 (Q27): If They Know of Any Past or Present
Environmental Problem

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 6 37.5 50.0 50.0
No 6 37.5 50.0 100.0

Total 12 75.0 100.0
Missing  No Answer 4 25.0

Total 4 25.0
Total 16 100.0

Table B-2.3.28 Question No. 28 (Q28): Respondent's Age
Cumulative
Frequency | Percent | Valid Percent Percent

Valid 33 1 6.3 7.1 7.1

34 1 6.3 74 14.3

38 2 12.5 14.3 28.6

40 1 6.3 71 35.7

42 2 12.5 14.3 50.0

45 1 6.3 71 57.1

54 1 6.3 71 64.3

56 1 6.3 7.1 71.4

67 1 6.3 7.1 78.6

72 1 6.3 7.1 85.7

73 1 6.3 7.1 92.9

79 1 6.3 7.1 100.0

Total 14 87.5 100.0
Missing  No Answer 2 12.5

Total 2 12.5
Total 16 100.0
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Table B-2.3.29 Question No. 29 (Q29): Respondents Married

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 12 75.0 85.7 85.7
No 2 12,5 14.3 100.0
Total 14 87.5 100.0
Missing  No Answer 2 12.5
Total 2 12.5
Total 16 100.0

Table B-2.3.30 Question No. 30 (Q30): Respondents with Children

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 6 37.5 42.9 429
No 8 50.0 57.1 100.0
Total 14 87.5 100.0
Missing  No Answer 2 12.5
Total 2 12.5
Total 16 100.0

Table B-2.3.31 Question No. 31 (Q31): Opposition if a Municipal Landfill were

Located at 1.6 Km

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Opposed 5 31.3 35.7 35.7
Opposed 6 37.5 42.9 78.6
Neither osed
g SupS(?rFt)ive 2 12.5 14.3 92.9
Supportive 1 6.3 7.1 100.0
Total 14 87.5 100.0
Missing  No Answer 2 12.5
Total 2 12.5
Total 16 100.0
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Table B-2.3.32 Question No. 32 (Q32): Opposition if a Municipal Landfiil were

Located at 8 Km

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Opposed 2 12.5 14.3 14.3
Opposed 3 18.8 21.4 35.7
:fr'tgi;gf 'fiszed 5| 313 35.7 71.4
Supportive 4 25.0 28.6 100.0
Total 14 87.5 100.0
Missing  No Answer 2 12,5
Total 2 12.5
Total 16 100.0

Table B-2.3.33 Question No. 33 (Q33): Opposition if a Municipal Landfill were

Located at 25 Km

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Opposed 1 6.3 71 71
i 0Se
Sg:gﬁ;gg’r‘;v i d 7 43.8 50.0 57.1
Supportive 6 375 42.9 100.0
Total 14 87.5 100.0
Missing  No Answer 2 12.5
Total 2 i12.5
Total 16 100.0

Table B-2.3.34 Question No. 34 (Q34): Opposition if a Municipal Landfill were Located

at 32 Km
Cumulative
Frequency | Percent Valid Percent Percent
Vali ither
alid Soer'tgi pgg’r‘t’iszed 6 375 42.9 42.9
Supportive 6 37.5 42.9 85.7
Strongly Supportive 2 12.5 14.3 100.0
Total 14 87.5 100.0
Missing No Answer 2 12.5
Total 2 12.5
Total 16 100.0
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Table B-2.3.35 Question No. 35 (Q35): People Supportive to the Landfill

Cumuiative
N Frequency | Percent | Valid Percent Percent
Valid Distance less than
or equal to 25 km 7 43.8 70.0 70.0
Distance more
than 25 km 3 18.8 30.0 100.0
Total 10 62.5 100.0
Missing  No Answer 6 37.5
Total 8 37.5
Total 16 100.0

Table B-2.3.36 Question No. 36 (Q36): People Opposed to the Landfill

Cumulative
_ Frequency | Percent | Valid Percent Percent
Valid Distance less than
or equal to 25 km 9 56.3 90.0 90.0
Distance more
than 25 km 1 6.3 10.0 100.0
Total 10 62.5 100.0
Missing  No Answer 6 375
Total 6 37.5
Total 16 100.0

Table B-2.3.37 Question No. 37 Section A
(Q37A): People that Would Do Nothing If a Landfill
Were Located Within an Opposition Distance

Frequency | Percent

Missing No Answer 16 100.0
Total 16 100.0

Total 16 100.0

Table B-2.3.38 Question No. 37 Section B (Q37B): People that Would Compilaint
with Authorities If a Landfill Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid g&?gﬁ'g; with 8 50.0 100.0 100.0
Total 8 50.0 100.0
Missing No Answer 8 50.0
Total 8 50.0
Total 16 100.0
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Table B-2.3.39 Question No. 37 Section C (Q37C): People that Would Move Qut of
Their Houses If a Landfill Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Move out of house 1 6.3 100.0 100.0
Total 1 6.3 100.0
Missing  No Answer 15 93.8
Total 15 93.8
Total 16 100.0

Table B-2.3.40 Question No. 37 Section D (Q37D): People that Would Seil Their

Houses If a Landfill Were Located Within an Opposition Distance

Cumutative
Frequency | Percent | Valid Percent Percent
Valid Sell your house 2 12.5 100.0 100.0
Total 2 12.5 100.0
Missing  No Answer 14 875
Total 14 87.5
Total 16 100.0

Table B-2.3.41 Question No. 37 Section E (Q37E): People that Would Participate

Actively in Opposition Groups If a Landfill Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent

Valid Active participation in

opposifi’on grgups 6 375 100.0 100.0

Total 6 375 100.0
Missing No Answer 10 62.5

Total 10 62.5
Total 16 100.0

Table B-2.3.42 Question No. 38 (Q38): If The Community Has Adequate Roads
To Host a Municipal Landfill

Cumulative
Frequency { Percent Valid Percent Percent
Valid Yes 2 12.5 15.4 15.4
No 9 56.3 69.2 84.6
Don't Know 2 12.5 15.4 100.0
Total 13 81.3 100.0
Missing No Answer 3 18.8
Total 3 18.8
Total 16 100.0
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Table B-2.3.43 Question No. 39 (Q39): if the Community Has the Adequate
Contingency Equipment in Case of a Fire Emergency

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 7 43.8 50.0 50.0
No 6 37.5 42.9 92.9
Don't Know 1 6.3 71 100.0
Total 14 87.5 100.0
Missing  No Answer 2 125
Total 2 12.5
Total 16 100.0

Table B-2.3.44 Question No.40 (Q40): Opposition if a Regional Airport were Located

at 1.6 Km
Cumulative
Frequency | Percent Valid Percent Percent
Valid Strongly Opposed 5 31.3 38.5 38.5
Opposed 7 43.8 53.8 92.3
Supportive 1 6.3 7.7 100.0
Total 13 81.3 100.0
Missing No Answer 3 18.8
Total 3 18.8
Total 16 100.0

Table B-2.3.45 Question No. 41 (Q41): Opposition if a Regional Airport were Located

at 8 Kim
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Opposed 4 25.0 30.8 30.8
Opposed 3 18.8 23.1 53.8
:;“gﬁ;g;‘:ﬁ;ed 4 25.0 30.8 84.6
Supportive 1 6.3 7.7 92.3
Strongly Supportive 1 6.3 7.7 100.0
Total 13 81.3 100.0
Missing No Answer 3 18.8
Total 3 18.8
Total 16 100.0
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Table B-2.3.46 Question No. 42 (Q42): Opposition if a Regional Airport were Located

at 25 Km
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Opposed 3 18.8 231 23.1
r':'fr'tgi;gg’r‘;?lzed 4 25.0 30.8 53.8
Supportive 4 25.0 30.8 84.6
Strongly Supportive 2 12.5 15.4 100.0
Total 13 81.3 100.0
Missing  No Answer 3 18.8
Total 3 18.8
Total 16 100.0

Table B-2.3.47 Question No. 43 (Q43): Opposition if a Regional Airport were Located

at 32 Km
Cumuiative
Frequency | Percent | Valid Percent Percent
Valid Neither
e Sipgé’r,‘[’if’/:ed 4 25.0 30.8 30.8
Supportive 7 43.8 53.8 84.6
Strongly Supportive 2 125 15.4 100.0
Total 13 81.3 100.0
Missing No Answer 3 18.8
Total 3 18.8
Total 16 100.0

Table B-2.3.48 Question No. 44 (Q44): Peopie Supportive to the Airport

Cumulative
_ Frequency | Percent | Valid Percent Percent
Valid Distance less than
or equal to 25 km 7 43.8 70.0 70.0
Distance more
than 25 km 3 18.8 30.0 100.0
Total 10 62.5 100.0
Missing  No Answer 6 37.5
Total 6 375
Total 16 100.0
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Table B-2.3.49 Question No. 45 (45): People Opposed to the Airport

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Distance less than
or equal to 25 km 10 62.5 90.9 90.9
Distance more
than 25 km 1 6.3 9.1 100.0
Total 11 68.8 100.0
Missing  No Answer 5 31.3
Total 5 31.3
Total 16 100.0

Table B-2.3.50 Question No. 46 Section A (Q46A): People that Would Do
Nothing If a Regional Airport Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Do nothing 2 12.5 100.0 100.0
Total 2 12.5 100.0
Missing  No Answer 14 87.5
Total 14 87.5
Total 16 100.0

Table B-2.3.51 Question No. 46 Section B (Q46B): People that Would Compiaint
with Authorities If a Regional Airport Were Located Within an Opposition

Distance
Cumulative
Frequency | Percent | Valid Percent Percent

Valid Complaint with

authorities 6 37.5 100.0 100.0

Total 8 37.5 100.0
Missing  No Answer 10 62.5

Total 10 62.5
Total 16 100.0

Table B-2.3.52 Question No. 46 Section C (Q46C): People that Would Move Out of
Their Houses [f a Regional Airport Were Located Within an Opposition Distance

Cumulative
Frequency { Percent { Valid Percent Percent
Valid Move out of house 1 6.3 100.0 100.0
Total 1 6.3 100.0
Missing  No Answer 15 93.8
Total 15 93.8
Total 16 100.0
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Table B-2.3.53 Question No. 46 Section D (Q46D): People that Would Sell Their
Houses If a2 Regional Airport Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Sell your house 2 12.5 100.0 100.0
Total 2 12.5 100.0
Missing  No Answer 14 87.5
Total 14 87.5
Total 16 100.0

Table B-2.3.54 Question No. 46 Section E (Q46E): People that Would Participate
Actively in Opposition Groups If a Regional Airport Were Located Within an Opposition

Distance
Cumulative
Frequency | Percent | Valid Percent Percent

Valid Active participation in

opposition groups 8 50.0 100.0 100.0

Total 8 50.0 100.0
Missing  No Answer 8 50.0

Total 8 50.0
Total 16 100.0

Table B-2.3.55 Question No. 47 (Q47): if The Community Has Adequate Roads
To Host a Regional Airport

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 1 6.3 8.3 8.3
No 8 50.0 66.7 75.0
Don't Know 3 18.8 25.0 100.0
Total 12 75.0 100.0
Missing  No Answer 4 25.0
Total 4 25.0
Total 16 100.0

Table B-2.3.56 Question No. 48 (Q48): If The Community Has the Adequate

Contingency Equipment in Case of an Aircraft Emergency

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 2 12.5 15.4 15.4
No 9 56.3 69.2 84.6
Don't Know 2 12.5 15.4 100.0
Total 13 81.3 100.0
Missing  No Answer 3 18.8
Total 3 18.8
Total 16 100.0
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Table B-2.3.57 Question No. 53 (Q53): Gender of the Respondents

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Male 4 25.0 36.4 36.4
Female 7 43.8 63.6 100.0
Total 11 68.8 100.0
Missing No Answer 5 31.3
Total 5 31.3
Total 16 100.0
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SECTION B-2 Frequencies from the Town of Picture Butte

Table B-2.4.1 Question No. 01 (Q1): About The Worst Case of Environmental
Disaster That Has Occured

Cumulative
Frequency | Percent { Valid Percent Percent
Valid Chernobyi 8 47 1 53.3 53.3
Love Canal 1 5.9 6.7 60.0
Bophal 6 35.3 40.0 100.0
Total 15 88.2 100.0
Missing  No Answer 2 11.8
Total 2 118
Total 17 100.0

Table B-2.4.2 Question No. 02 (Q2): If Technology Should Be Blame for All the
Existing Environmental Deterioration

Cumulative
Frequency | Percent | Valid Percent Percent
Vali ither |
alid ":'fr Die ag’:g;ee 6 35.3 37.5 37.5

Disagree 10 58.8 62.5 100.0
Total 16 941 100.0

Missing  No Answer 1 5.9
Total 1 5.9

Total 17 100.0

Table B-2.4.3 Question No. 03 (Q3): If Technolgy Could Help to Remedy
Environmental Deterioration

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 14 82.4 87.5 87.5
:jr'tgg;gf’;ge 2| 118 12.5 100.0
Total 16 94.1 100.0
Missing  No Answer 1 5.9
Total 1 5.9
Total 17 100.0
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Table B-2.4.4 Question No. 04 (Q4): If the Existing Methodologies Used for Salid
Waste Disposal Are Effective

Cumulative
Frequency | Percent Valid Percent Percent
Valid Agree 4 23.5 25.0 25.0
:jr'tglesf ; g’:‘g;ee 8 47.1 50.0 75.0
Disagree 4 23.5 25.0 100.0
Total 16 94.1 100.0
Missing No Answer 1 5.9
Total 1 5.9
Total 17 100.0

Tabie B-2.4.5 Question No. 05 (Q5): If They Believe that the Quality of the
Environment Has Decreased in Recent Times

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 7 41.2 43.8 43.8
Neither | Agree
for Dis a' grgee 1 5.9 6.3 50.0
Disagree 8 47 1 50.0 100.0
Total 16 94.1 100.0
Missing  No Answer 1 5.9
Total 1 5.9
Total 17 100.0

Table B-2.4.6 Question No. 06 (Q6): If the Present Environmental Conditions In
the Community Are Unbearable

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 1 5.9 6.3 6.3
Neither r
o g?s a' gﬁ‘geee 6 35.3 37.5 43.8
Disagree 9 52.9 56.3 100.0
Total 16 941 100.0
Missing  No Answer 1 5.9
Total 1 5.9
Total 17 100.0
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Table B-2.4.7 Question No. 07 (Q7): About the Condition of the Quality of the Environment

in the Community with the Passing of Time

Cumulative
_ Frequency | Percent Valid Percent Percent
Valid Better 7 41.2 43.8 43.8
Neither Better Nor Worse 6 35.3 37.5 81.3
Worse 3 17.6 18.8 100.0
Total 16 94.1 100.0
Missing No Answer 1 5.9
Total 1 5.9
Total 17 100.0

Table B-2.4.8 Question No. 08 (Q8): If They Were Very Concerned About the
Global Quality of the Environment

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 13 76.5 81.3 81.3
r':':r'tg‘fsr a' g/:é’;ee 3| 176 18.8 100.0
Total 16 941 100.0
Missing  No Answer 1 5.9
Total 1 5.9
Total 17 100.0

Table B-2.4.9 Question No. 09 (Q8): If They Were Very Concern About the Quality
of the Environment in the Surrounding Area of Their Community

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 12 70.6 75.0 75.0
either | Agr
Eor D . e 2 11.8 12.5 87.5
Disagree 2 11.8 12.5 100.0
Total 16 94.1 100.0
Missing  No Answer 1 5.9
Total 1 5.9
Total 17 100.0
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Table B-2.4.10 Question No. 10 (Q10): If They Believe That People Were Very
Concerned About the Quality of the Environment

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 13 76.5 81.3 81.3
Ssr'tg‘: ; g‘:s;ee 2 11.8 125 93.8
Disagree 1 5.9 6.3 100.0
Total 16 94.1 100.0
Missing  No Answer 1 5.9
Total 1 59
Total 17 100.0

Table B-2.4.11 Question No. 11 (Q11): if in Their Community, People Would
Participate Actively in Programs Designed to improve the Quality of the
Environment

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 9 52.9 60.0 60.0
Neither | Agree
o Dis agrge 6| 353 40.0 100.0
Total 15 88.2 100.0
Missing No Answer 2 11.8
Total 2 11.8
Total 17 100.0

Table B-2.4.12 Question No. 12 (Q12): If There Were Programs Specially Instated
to Improve the Quality of the Environment

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Agree 9 52.9 60.0 60.0
Neither | A
o Disa grgéee 3 17.6 20.0 80.0
Disagree 3 17.6 20.0 100.0
Total 15 88.2 100.0
Missing  No Answer 2 11.8
Total 2 11.8
Total 17 100.0
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Tabie B-2.4.13 Question No. 13 (Q13): If a Rift Exist Between Factions of Their

Community
Cumulative
Frequency | Percent Valid Percent Percent

Valid Yes 12 70.6 80.0 80.0

No 3 17.6 20.0 100.0

Total 15 88.2 100.0
Missing No Answer 2 i1.8

Total 2 11.8
Total 17 100.0

Table B-2.4.14 Question No. 14 (Q14): If There Is Any Rift Present Is it a Serious

Situation?
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 4 23.5 26.7 26.7
No 3 17.6 20.0 46.7
:jr“gzniz;‘:s 8 471 53.3 100.0
Total 15 88.2 100.0
Missing  No Answer 2 11.8
Total 2 11.8
Total 17 100.0

Table B-2.4.15 Question No. 15 (Q15): About the Economic Growth of Their

Community
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Decreased 2 11.8 125 12.5
No Change 3 17.6 18.8 31.3
Increased 11 64.7 68.8 100.0
Total 16 94.1 100.0
Missing  No Answer 1 5.9
Total 1 59
Total 17 100.0
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Table B-2.4.16 Question No. 16 (Q16): About the Unemployment Situation of
the Community

Cumulative
_ Frequency | Percent | Valid Percent Percent
Valid Decreased 7 41.2 43.8 43.8
No Change 4 235 25.0 68.8
Increased 5 29.4 31.3 100.0
Total 16 94.1 100.0
Missing  No Answer 1 5.9
Total 1 5.9
Total 17 100.0

Table B-2.4.17 Question No. 17 (Q17): About the Average Income Situation of
the Community During the Past Five Years

Cumulative
Frequency | Percent Valid Percent Percent
Valid No Change 8 471 53.3 53.3
Increased 7 41.2 46.7 100.0
Total 15 88.2 100.0
Missing No Answer 2 11.8
Total 2 11.8
Total 17 100.0

Table B-2.4.18 Question No. 18 (Q18): About the Quality of Public Health Conditions

Cumulative
Frequency { Percent | Valid Percent Percent
Valid Strongly Decreased 1 5.9 6.3 6.3
Decreased 3 17.6 18.8 25.0
No Change 7 412 438 68.8
Increased 5 29.4 31.3 100.0
Total 16 94.1 100.0
Missing  No Answer 1 5.9
Total 1 5.9
Total 17 100.0
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Table B-2.4.19 Question No. 19 (Q19): About the Quality on the Standard of
Living in the Community

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Decreased 1 5.9 6.3 6.3
No Change 7 41.2 43.8 50.0
Increased 8 471 50.0 100.0
Total 16 94 .1 100.0
Missing  No Answer 1 5.9
Total 1 5.8
Total 17 100.0

Table B-2.4.20 Question No. 20 (Q20): About the Quality of Public Services in

Their Community

Cumulative
_ Frequency | Percent | Valid Percent Percent
Valid Decreased 5 29.4 31.3 31.3
No Change 3 17.6 18.8 50.0
Increased 8 471 50.0 100.0
Total 16 941 100.0
Missing  No Answer 1 5.9
Total 1 59
Total 17 100.0

Table B-2.4.21 Question No. 21 (Q21): If the Present Public Health Conditions
in Their Community Are Unbeareable

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 3 17.6 18.8 18.8
No 13 76.5 81.3 100.0
Total 16 941 100.0
Missing  No Answer 1 59
Total 1 59
Total 17 100.0
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Table B-2.4.22 Question No. 22 (Q22): If There Has Been the Recent Loss of a
Facility That Contributed To the Economical Status of the Community

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 1 5.9 6.3 6.3
No 9 52.9 56.3 62.5
Don't Know 6 35.3 37.5 100.0
Total 16 94.1 100.0
Missing  No Answer 1 5.9
Total 1 5.9
Total 17 100.0

Table B-2.4.23 Question No. 23 (Q23): If There is the Need to improve the
Economy of the Community Due to a Recent or Sudden Economic Loss

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 3 17.6 18.8 18.8
No 7 41.2 43.8 62.5
Don't Know 6 35.3 37.5 100.0
Total 16 94.1 100.0
Missing  No Answer 1 5.9
Total 1 5.9
Total 17 100.0

Table B-2.4.24 Question No. 24 (Q24): If The Cultural Characteristics of the
Community Are at Risk of Being Lost

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 1 5.9 6.3 6.3
No 15 88.2 93.8 100.0
Total 16 94.1 100.0
Missing  No Answer 1 59
Total 1 5.9
Total 17 100.0

Table B-2.4.25 Question No. 25 (Q25): If They Consider that Their Community
is Losing Political Weight with the Provincial Government

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 7 412 43.8 43.8
Na 9 52.9 56.3 100.0
Total 16 94.1 100.0
Missing No Answer 1 5.9
Total 1 5.9
Total 17 100.0
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Table B-2.4.26 Question No. 26 (Q26): If They Consider that Their Community
is Losing Political Weight with the Federal Government

Cumulative
Frequency | Percent Valid Percent Percent
Valid Yes 5 29.4 35.7 35.7
No 9 52.9 64.3 100.0
Total 14 82.4 100.0
Missing No Answer 3 17.6
Total 3 17.6
Total 17 100.0

Table B-2.4.27 Question No. 27 (Q27): If They Know of Any Past or Present
Environmental Problem

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 12 70.6 75.0 75.0
No 4 23.5 25.0 100.0
Total 16 94.1 100.0
Missing  No Answer 1 5.9
Total 1 5.9
Total 17 100.0
Table B-2.4.28 Question No. 28 (Q28): Respondent's Age
Cumulative
Frequency | Percent | Valid Percent Percent
Valid 20 1 5.9 6.3 6.3
23 1 5.9 6.3 12.5
24 1 5.9 6.3 18.8
27 1 5.9 6.3 25.0
31 1 5.9 6.3 31.3
41 1 5.9 6.3 37.5
45 1 5.9 6.3 43.8
47 2 11.8 125 56.3
50 1 5.9 6.3 62.5
51 1 5.9 6.3 68.8
54 1 5.9 6.3 75.0
57 2 11.8 12.5 87.5
63 1 5.9 6.3 93.8
67 1 5.9 6.3 100.0
Total 16 94 1 100.0
Missing  No Answer 1 5.9
Total 1 5.9
Total 17 100.0
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Table B-2.4.29 Question No. 29 ((29): Respondents Married

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 13 76.5 81.3 81.3
No 3 17.6 18.8 100.0
Total 16 94.1 100.0
Missing No Answer 1 5.9
Total 1 5.9
Total 17 100.0

Table B-2.4.30 Question No. 30 (Q30): Respondents with Children

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 6 35.3 37.5 375
No 10 58.8 62.5 100.0
Total 16 94 1 100.0
Missing No Answer 1 59
Total 1 5.9
Total 17 100.0

Table B-2.4.31 Question No. 31 (Q31): Opposition if a Municipal Landfill were
Located at 1.6 Km

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Opposed 3 17.6 18.8 18.8
Opposed 8 471 50.0 68.8
Neither osed
o Supgé’r‘t’iv . a| 235 25.0 93.8
Supportive 1 5.9 6.3 100.0
Total 16 94.1 100.0
Missing  No Answer 1 5.9
Total 1 5.9
Total 17 100.0
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Table B-2.4.32 Question No. 32 (Q32): Opposition if a Municipal Landfill were
Located at 8 Km

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly Opposed 1 5.9 6.3 6.3
Opposed 2 11.8 12.5 18.8
Neit
o gﬁ;gop rﬁszed 6 353 375 56.3
Supportive 7 412 43.8 100.0
Total 16 94.1 100.0
Missing No Answer 1 5.9
Total 1 5.9
Total 17 100.0

Table B-2.4.33 Question No. 33 (Q33): Opposition if a Municipal Landfill were Located

at 25 Km
Cumulative
Frequency | Percent | Valid Percent Percent
Vaiid Opposed 2 11.8 12.5 12.5
Ej:tgiggfﬁszed 6 35.3 37.5 50.0
Supportive 7 41.2 43.8 93.8
Strongly Supportive 1 5.9 6.3 100.0
Total 16 94.1 100.0
Missing No Answer 1 5.9
Total 1 5.9
Total 17 100.0

Table B-2.4.34 Question No. 34 (Q34): Opposition if a Municipal Landfill were Located

at 32 Km
Cumulative
Frequency | Percent Valid Percent Percent
Valid Opposed 1 5.9 6.3 6.3
Neither O
nor Supp (frfis:ed 6 35.3 37.5 43.8
Supportive 6 35.3 37.5 81.3
Strongly Supportive 3 17.6 18.8 100.0
Total 16 94.1 100.0
Missing No Answer 1 59
Total 1 5.9
Total 17 100.0
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Table B-2.4.35 Question No. 35 (Q35): Peopie Supportive to the Landfill

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Distance less than
or equal to 25 km 8 471 72.7 72.7
Distance more
than 25 km 3 17.6 27.3 100.0
Total 11 64.7 100.0
Missing  No Answer 6 35.3
Total 6 35.3
Total 17 100.0

Table B-2.4.36 Question No. 36 (Q36): People Opposed to the Landfill

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Distance less than
or equal to 25 km 10 58.8 83.3 83.3
Distance more
than 25 km 2 11.8 16.7 100.0
Total 12 70.6 100.0
Missing  No Answer 5 20.4
Total 5 29.4
Total 17 100.0

Table B-2.4.37 Question No. 37 Section A (Q37A): People that Would Do
Nothing If a Landfill Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Do nothing 1 5.9 100.0 100.0
Total 1 5.9 100.0
Missing  No Answer 16 941
Total 16 94.1
Total 17 100.0

Table B-2.4.38 Question No. 37 Section B (Q37B): People that Would Complaint
with Authorities if a Landfill Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid g;?g::l'g; with 6 35.3 100.0 100.0
Total 6 35.3 100.0
Missing  No Answer 11 64.7
Total 11 64.7
Total 17 100.0
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Table B-2.4.39 Question No. 37 Section C (Q37C): People that Would Move Out of
Their Houses If a Landfill Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Move out of house 1 5.9 100.0 100.0
Total 1 59 100.0
Missing  No Answer 16 94.1
Total 16 94.1
Total 17 100.0

Table B-2.4.40 Question No. 37 Section D (Q37D): People that Would Sell Their
Houses If a Landfill Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Sell your house 1 5.9 100.0 100.0
Total 1 59 100.0
Missing No Answer 16 94.1
Total 16 94.1
Total 17 100.0

Table B-2.4.41 Question No. 37 Section E (Q37E): People that Would Participate
Actively in Opposition Groups If a Landfill Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent

Valid Active participation in

Oppos”'fl’on grgups 7 412 100.0 100.0

Total 7 41.2 100.0
Missing  No Answer 10 58.8

Total 10 58.8
Total 17 100.0

Table B-2.4.42 Question No. 38 (Q38): If The Community Has Adequate Roads

To Host a Municipal Landfiil

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 5 29.4 31.3 31.3
No 5 294 31.3 62.5
Don't Know 6 35.3 375 100.0
Total 16 94.1 100.0
Missing No Answer 1 5.9
Total 1 5.9
Total 17 100.0

245




Table B-2.4.43 Question No. 39 (Q39): If the Community Has the Adequate
Contingency Equipment in Case of a Fire Emergency

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 7 412 43.8 43.8
No 7 41.2 43.8 87.5
Don't Know 2 11.8 12.5 100.0
Total 16 94.1 100.0
Missing  No Answer 1 5.9 “
Total 1 5.9
Total 17 100.0

Table B-2.4.44 Question No.40 (Q40): Opposition if a Regional Airport were Located

at 1.6 Km
Cumulative
Frequency | Percent Valid Percent Percent
Valid Strongly Opposed 2 11.8 12.5 12.5
Opposed 9 52.9 56.3 68.8
Ef;tgigggr‘t’iszed 3 17.6 18.8 87.5
Supportive 2 11.8 12.5 100.0
Total 16 94.1 100.0
Missing No Answer 1 5.9
Total 1 59
Total 17 100.0

Table B-2.4.45 Question No. 41 (Q41): Opposition if a Regional Airport were Located

at 8 Km
Cumulative
Frequency | Percent Valid Percent Percent
Valid Strongly Opposed 1 5.9 6.3 6.3
Opposed 4 23.5 25.0 31.3
Sjr“giz)gfrf;zed 4 235 25.0 56.3
Supportive 7 41.2 43.8 100.0
Total 16 94.1 100.0
Missing No Answer 1 5.9
Total 1 5.9
Total 17 100.0
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Table B-2.4.46 Question No. 42 (Q42): Opposition if a Regional Airport were Located

at 25 Km
Cumulative
Frequency Percent Valid Percent Percent
Valid Opposed 1 59 6.3 6.3
ither

r':';' sipffrﬁ?Zed 7 41.2 43.8 50.0

Supportive 8 471 50.0 100.0

Total 16 94.1 100.0
Missing No Answer 1 59

Total 1 5.9
Total 17 100.0

Table B-2.4.47 Question No. 43 (Q43): Opposition if a Regional Airport were Located

at 32 Km
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Opposed 1 5.9 6.3 6.3
it

Sgrl gﬁ;gfr%?,:ed 5 29.4 31.3 37.5

Supportive 10 58.8 62.5 100.0

Total 16 94.1 100.0
Missing No Answer 1 5.9

Total 1 5.9
Total 17 100.0

Table B-2.4.48 Question No. 44 (Q44): People Supportive to the Airport

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Distance less than
or equal to 25 km 7 412 77.8 77.8
Distance more
than 25 km 2 11.8 222 100.0
Total 9 52.9 100.0
Missing  No Answer 8 47.1
Total 8 471
Total 17 100.0
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Table B-2.4.49 Question No. 45 (Q45): People Opposed to the Airport

Cumulative
_ Frequency | Percent | Valid Percent Percent
Valid E:i;‘g:ftfsgmn 10| 588 100.0 100.0
Total 10 58.8 100.0
Missing  No Answer 7 41.2
Total 7 41.2
Total 17 100.0

Table B-2.4.50 Question No. 46 Section A (Q46A): People that Would Do
Nothing If a Regional Airport Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Do nothing 2 11.8 100.0 100.0
Total 2 11.8 100.0
Missing  No Answer 15 88.2
Total 15 88.2
Total 17 100.0

Table B-2.4.51 Question No. 46 Section B (Q46B): People that Would Complaint
with Authorities If a Regional Airport Were Located Within an Opposition

Distance
Cumulative
Frequency | Percent Valid Percent Percent

Valid Compilaint with

authorities 5 29.4 100.0 100.0

Total 5 29.4 100.0
Missing No Answer 12 70.6

. Total 12 70.6

Total 17 100.0

Table B-2.4.52 Question No. 46 Section C (Q46C): People
that Would Move Out of Their Houses If a Regional
Airport Were Located Within an Opposition Distance

Frequency Percent

Missing No Answer 17 100.0
Total 17 100.0

Total 17 100.0
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Table B-2.4.53 Question No. 46 Section D (Q46D): People that Would Sell Their
Houses If a Regional Airport Were Located Within an Opposition Distance

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Sell your house 1 59 100.0 100.0
Total 1 5.9 100.0
Missing No Answer 16 94.1
Total 16 94.1
Total 17 100.0

Table B-2.4.54 Question No. 46 Section E (Q46E): People that Would Participate
Actively in Opposition Groups If a Regional Airport Were Located Within an Opposition

Distance
Cumulative
Frequency | Percent | Valid Percent Percent

Valid Active participation in

opposition groups 6 35.3 100.0

Total 6 35.3 100.0
Missing  No Answer 11 64.7

Total 11 64.7
Total 17 100.0

Table B-2.4.55 Question No. 47 (Q47): If The Community Has Adequate Roads
To Host a Regional Airport

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 3 17.6 18.8 18.8
No 9 52.9 56.3 75.0
Don't Know 4 23.5 25.0 100.0
Total 16 94.1 100.0
Missing No Answer 1 5.9
Total 1 5.9
Total 17 100.0

Table B-2.4.56 Question No. 48 (Q48): If The Community Has the Adequate
Contingency Equipment in Case of an Aircraft Emergency

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Yes 3 17.6 18.8 18.8
No 13 76.5 81.3 100.0
Total 16 94.1 100.0
Missing  No Answer 1 5.9
Total 1 5.9
Total 17 100.0
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Table B-2.4.57 Question No. 53 (Q53): Gender of the Respondents

Cumulative
Frequency | Percent ( Valid Percent Percent
Valid Male 3 17.6 30.0 30.0
Female 7 412 70.0 100.0
Total 10 58.8 100.0
Missing  No Answer 7 41.2
Total 7 41.2
Total 17 100.0
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SECTION B-4 ORDINAL REGRESSION MODELS

FOR THE THREE COMMUNITIES COMBINED

Ordinal Regression for Landfill Distance

MODEL No. 1

Table B-4.1.1 Case Processing Summary

Marginal
e N Percentage
8 km Landfill Distance Strongly Opposed 5 12.2%
Opposed 14.6%
Neith osed nor
SUppiithp ® 13 31.7%
Supportive 16 39.0%
Strongly Supportive 1 2.4%
Age Younger Person (<45 years) 17 41.5%
Older Person (>45 years) 24 58.5%
Chitdren in the House Yes 16 39.0%
No 25 61.0%
Decrease in the Quality of the | Agree 18 43.9%
Environment in the Neither | Agree nor Disagree 5 12.2%
Community in Recent Times T Disagree 18 43.9%
Very Concerned About the | Agree 34 82.9%
Global Environment Neither | Agree Nor Disagree 7 17.1%
Very Concerned About the | Agree 32 78.0%
Environment in the Neither | Agree Nor Disagree 14.6%
Community | Disagree 7.3%
Change in the Quality of Strongly Decreased 4.9%
Public Services in the Decreased 10 24.4%
\(()::r?unity in the Past 2 No Change 13 33.9%
Increased 11 26.8%
Valid 41 100.0%
Missing 2
Total 43
Table B-4.1.2 Model Fitting Information
-2 Log
Model Likelihood Chi-Squg're df Sig.
Intercept Only 100.755
Final 76.482 24.273 10 .007

Link function: Logit.
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Table B-4.1.3 Goodness-of-Fit

Chi-Square df Sig.
Pearson 77.549 106 .983
Deviance 67.458 + 106 899

Link function: Logit.

Table B-4.1.4 Pseudo R-Square

Cox and Snell 447
Nagelkerke 478
McFadden .218

Link function: Logit.

Table B-4.1.5 Parameter Estimates

95% Confidence
Interval
Std. Lower Upper
Estimate Error Wald df Sig. Bound Bound
Threshold [LBKM = 1] -6.113 1.921 10.124 1 .001 -9.878 -2.347
[LBKM = 2] -4.847 1.840 6.939 1 .008 -8.454 -1.241
[L8KM = 3] -2.764 1.739 2.524 1 112 -6.173 .646
{L8KM = 4] 1.896 1.832 1.071 1 .301 -1.695 5.486
Location [AGE=1] 452 1.031 192 1 661 -1.570 2.474
[AGE=2] 02 . . 0 . . .
[CHILDREN=1] -2.039 1.092 3.489 1 082 -4.179 101
[CHILDREN=2] 0?2 . . 0 . . .
[ENCOQ5=1] -.341 766 .199 1 .656 -1.843 1.160
[ENCOQ5=2] .848 1.069 630 1 427 -1.246 2.943
[ENCOQ5=3] o . . 0 . . .
[GLOBALQS8=1] -1.214 1.004 1.461 1 227 -3.183 755
[GLOBALQ8=2} 02 . . 0 . . .
[ENCOQ9=1] -1.063 1.329 .640 1 424 -3.668 1.542
[ENCOQ9=2] 1.455 1.646 781 1 377 -1.772 4.681
[ENCOQ9=3] 02 . . Q . . .
[PUSEQ20=1] -3.125 1.822 2.940 1 .086 -6.697 447
[PUSEQ20=2}] -1.978 877 4.097 1 .043 -3.892 -.063
[PUSEQ20=3] -812 .846 524 1 469 -2.269 1.045
[PUSEQ20=4] 02 0

Link function: Logit.

- This parameter is set to zero because it is redundant.
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Ordinal Regression for Landfill Distance

MODEL No. 2

Table B-4.1.6 Case Processing Summary

Link function: Logit.

Table B-4.1.8 Goodness-of-Fit

Chi-Square df Sig.
Pearson 48.511 72 .985
Deviance 37.840 72 1.000

Link function: Logit.

Table B-4.1.9 Pseudo R-Square

Cox and Snell .359
Nagetkerke .385
McFadden 164

Link function: Logit.
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Marginal
N Percentage

8 km Landiill Distance Strongly Opposed 5 12.2%

Opposed 6 14.6%

gjggzitszp‘md ner 13 31.7%

Supportive 16 39.0%

Strongly Supportive 1 2.4%
Decrease in the Quality of the | Agree 18 43.9%
Environment in the Neither | Agree nor Disagree 5 12.2%
Community in Recent Times | Disagree 8 33.9%
Very Concerned About the 1 Agree 34 82.9%
Global Environment Neither | Agree Nor Disagree 7 17.1%
Very Concerned About the | Agree 32 78.0%
Environment in the Neither | Agree Nor Disagree 6 14.6%
Community | Disagree 3 7.3%
Change in the Quality of Strongly Decreased 2 4.9%
Public Services in the Decreased 10 24.4%
Community in the Past 2 No Change P 1399
Years

Increased 11 26.8%
Valid 41 100.0%
Missing 2
Total 43

Table B-4.1.7 Model Fitting Information
-2 Log

Model Likelihood Chi-Sguare df Sig.
intercept Only 78.833
Final 60.583 18.250 019




Table B-4.1.1¢ Parameter Estimates

95% Confidence
Interval
Std. Lower Upper
: Estimate Error Wald df Sig. Bound Bound
Threshold [L8KM = 1] -4.505 1.639 7.556 1 .006 -7.717 -1.293
[LBKM = 2} -3.273 1.574 4.322 1 .038 -6.358 -.187
[LBKM = 3] -1.421 1.504 .893 1 .345 -4.369 1.527
[LBKM = 4] 2.815 1.779 2.505 1 114 -.871 6.301
Location [ENCOQ5=1] -.147 745 .039 1 .B44 -1.607 1.314
[ENCOQ5=2] .678 1.042 424 1 515 -1.363 2.720
[ENCOQ5=3] 02 . . 0 . . .
[GLOBALQ8=1} -1.007 .960 1.101 1 294 -2.888 874
[GLOBALQB=2] 02 . . 0 . . .
[ENCOQS=1] -1.123 1.294 754 1 .385 -3.658 1.412
[ENCOQ9=2] 1.464 1.632 804 1 370 -1.735 4.662
[ENCOQ9=3] 02 . . 0 .
[PUSEQ20=1] -2.574 1.591 2618 1 106 -5.691 544
{PUSEQ20=2] -1.100 .870 1.597 1 .206 -2.805 .606
[PUSEQ20=3] 9.3E-02 769 .015 1 .904 -1.414 1.600
[PUSEQ20=4]} 02 0

Link function: Logit.

2- This parameter is set to zero because it is redundant.
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Ordinal Regression for Landfill Distance

MODEL No. 3

Table B-4.1.11 Case Processing Summary

Marginal
. N Percentage

8 km Landfiil Distance Strongly Opposed 14.3%

Opposed 14.3%

Neither Opposed nor

. 13 31.0%

Supporiive

Supportive 16 38.1%

Strongly Supportive 1 2.4%
Age Younger Person (<45 years) 17 40.5%

Oider Person (>45 years) 25 59.5%
Children in the House Yes 16 38.1%

No 26 61.9%
Change in the Quality Strongly Decreased 2 4.8%
of Public Seryicfas in Decreased 11 26.2%
the Community in the No Change 18 22.9%
Past 2 Years

Increased 1 26.2%
Valid 42 100.0%
Missing 1
Total 43

Table B-4.1.12 Model Fitting Information
-2 Log
Model Likelihood Chi-Square df Sig.
Intercept Only 65.970
Final 50.188 15.782 5 .007
Link function: Logit.
Table B-4.1.13 Goodness-of-Fit
Chi-Square df Sig.

Pearson 25.946 35 867
Deviance 27.374 35 .818

Link function: Logit.

Table B-4.1.14 Pseudo R-Square

Cox and Snell 313
Nagelkerke .335
McFadden 137

Link function: Logit.
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Table B-4.1.15 Parameter Estimates

95% Confidence
Interval

Std. Lower Upper

Estimate Error Wald df Sig. Bound Bound
Threshold {LBKM =1] -3.641 944 14.892 1 .000 -5.490 -1.792
[L8KM = 2] -2.595 841 9.522 1 002 -4.243 -.947
[LBKM = 3] -.821 745 1.214 1 .270 -2.281 639
[LBKM = 4] 2.989 1.188 6.331 1 012 .661 5.318

Location [AGE=1] 740 993 .554 1 456 -1.207 2.686
[AGE=2] 03 . . 0 . . .
[CHILDREN=1] -1.829 1.034 3.131 i Q77 -3.855 197
[CHILDREN=2] 02 . . 0 . . .

[PUSEQ20=1] -3.710 1.762 4.432 1 .035 -7.164 -.256

[PUSEQ20=2] -2.376 915 6.744 1 .009 -4.168 -.583

[PUSEQ20=3] -231 782 .087 1 767 -1.764 1.301

[PUSEQ20=4] 02 0

Link function: Logit.

3. This parameter is set to zero because it is redundant.
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Ordinal Regression for Landfill Distance

MODEL No. 4

Table B-4.1.16 Case Processing Summary

Marginal
. N Percentage

8 km Landfill Distance Strongly Opposed 14.3%

Opposed 14.3%

Neither O d

elher Pppose 13 31.0%

nor Supportive

Supportive 16 38.1%

Strongly Supportive 1 2.4%
Children in the House Yes 16 38.1%

No 26 61.9%
Change in the Quality Strongly Decreased 2 4.8%
of Public Services in Decreased 11 26.2%
the Community in the No Change 18 12.9%
Past 2 Years

Increased 11 26.2%
Valid 42 100.0%
Missing 1
Total 43

Table B-4.1.17 Model Fitting information
-2 Log
Model Likelihood Chi-Square df Sig.
Intercept Only 60.327
Final 45,160 15.167 4 .004
Link function: Logit.
Table B-4.1.18 Goodness-of-Fit
Chi-Square df Sig.

Pearson 19.728 24 712
Deviance 20.315 24 679

Link function: Logit.

Table B-4.1.19 Pseudo R-Square

Cox and Snell .303
Nageikerke 324
McFadden 131

Link function: Logit.
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Table B-4.1.20 Parameter Estimates

95% Confidence

Interval
Std. Lower Upper
Estimate Error Wald df Sig. Bound Bound
Threshold [LBKM = 1] -3.629 .938 14.972 1 .000 -5.466 179
[LBKM = 2] -2.577 833 9.558 1 .002 -4.210 -.943
[LBKM = 3] -.830 734 1.279 1 .258 -2.268 .608
[L8KM = 4] 2.941 1.190 6.110 1 013 .609 5.274
Location [CHILDREN=1] -1.265 .658 3.692 1 .055 -2.554 3.E-02
[CHILDREN=2] 0?2 . . 0 . .
[PUSEQ20=1] -3.270 1.583 4.269 1 .039 -6.373 -.168
[PUSEQ20=2] -2.281 .897 6.466 1 o1 -4.040 -.523
[PUSEQ20=3] -.186 774 .058 1 .810 -1.704 1.331
[PUSEQ20=4] 02 0

Link function: Logit.

8 This parameter is set to zero because it is redundant.
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Ordinal Regression for Airport Distance

MODEL No. 1

Table B-4.1.21 Case Processing Summary

Link function: Logit.

Table B-4.1.23 Goodness-of-Fit

Chi-Square df Sig.
Pearson 33.707 45 .882
Deviance 32.549 45 917

Link function: Logit.

Table B-4.1.24 Pseudo R-Square

Cox and Snell 204
Nagelkerke .215
McFadden 076

Link function: Logit.
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Marginal
N Percentage

8 km Airport Distarice Strongly Opposed 7 17.1%

Opposed 10 24.4%

nor

g'jggjgszp“e" 10 24.4%

Supportive 12 29.3%

Strongly Supportive 4.9%
Present Unbearable | Agree 7.3%
Environmental Conditions Neither | Agree Nor Disagree 19.5%
in the Community | Disagree 30 73.2%
Very Concerned About the | Agree 33 80.5%
Environment in the Neither | Agree Nor Disagree 5 12.2%
Community | Disagree 7.3%
Change in the Quality of Strongly Decreased 2 4.9%
Public Services in the Decreased 10 24.4%
Community in the Past 2 No Change 18 73.0%
Years

Increased 11 26.8%
Valid 41 100.0%
Missing 2
Total 43

Table B-4.1.22 Model Fitting Information
-2 Log

Model Likelihood Chi-Square df Sig.
Intercept Only 70.199
Finat 60.838 9.361 7 .228




Table B-4.1.25 Parameter Estimates

95% Confidence
Interval

Std. Lower Upper

Estimate Error Wald df Sig. Bound Bound

Threshold | {ABKM = 1] -2.574 1.242 4.293 1 038 -5.009 -139
[ABKM = 2] -1.185 1.185 949 1 330 -3.477 1.168

[ABKM = 3] 1.2E-02 1.168 .000 1 992 -2.278 2.301
[ABKM = 4] 2.550 1.331 3.669 1 .0585 -.059 5.159
Location [ENCOQ6=1] 1.912 1.299 2.167 1 A4 -.634 4.457
[ENCOQ6=2] 1.207 .814 2.198 1 .138 -.389 2.803

[ENCOQ6=3] 02 . . 0 . . .

[ENCOQ9=1] -.954 1.145 695 1 .405 -3.198 1.290

[ENCOQ9=2] 445 1.341 110 1 740 -2.183 3.073

[ENCOQ9=3] 02 . . 0 . . .
[PUSEQ20=1] -3.209 1.878 2.919 1 .088 -6.889 472

{PUSEQ20=2] -.760 836 .827 1 .363 -2.397 878

[PUSEQ20=3} -178 738 .058 1 .809 -1.625 1.268

[PUSEQ20=4] 08 0

Link function: Logit.

8. This parameter is set to zero because it is redundant.
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SECTION B-4 ORDINAL REGRESSION MODELS
FOR THE VILLAGE OF BARONS

Ordinal Regression for Landfill Distance

MODEL No. 1

Table B-4.2.1 Case Processing Summary

Link function: Logit.

Table B-4.2.3 Goodness-of-Fit

Chi-Square df Sig.
Pearson 13.980 33 .998
Deviance 12.275 33 1.000

Link function: Logit.

271

Marginal
- N Percentage
8 km Landfill Distance Strongly Opposed 3 25.0%
Opposed 1 8.3%
;Is:;; i3::;posed nor 5 16.7%
Supportive 5 41.7%
Strongly Supportive 1 8.3%
Age Younger Person (<45 years) 4 33.3%
Older Person (>45 years) 8 66.7%
Children in the House Yes 4 33.3%
No 8 66.7%
Decrease in the Quality of the | Agree 5 41.7%
Environment in the Community Neither | Agree nor Disagree 1 8.3%
in Recent Times | Disagree 5 50.0%
Very Concerned About the | Agree 10 83.3%
Global Environment Neither | Agree Nor Disagree 2 16.7%
Very Concerned About the | Agree 9 75.0%
Environment in the Community Neither | Agree Nor Disagree 3 25.0%
Change in the Quality of Decreased 4 33.3%
Public Services in the No Change 7 58.3%
Community in the Past 2 Years Inoreased ] 8.3%
Valid 12 100.0%
Missing 1
Total 13
Table B-4.2.2 Model Fitting Information
-2 Log
Model Likefihood Chi-Sguare df Sig.
Intercept Only 32.793
Finat .000 32.793 7 .000




Table B-4.2.4 Pseudo R-Square

Cox and Snell 935

Nagelkerke .992

McFadden .959

Link function: Logit.

Table B-4.2.5 Parameter Estimates
95% Confidence
Interval
Std. Lower Upper
Estimate Error Wald df Sig. Bound Bound

Threshold [L8KM = 1] -31.806 281.422 .013 1 910 -583.38 519.772
[LBKM = 2] -30.923 281.422 012 1 913 -582.50 520.654
[L8KM = 3] -29.267 281.420 oM 1 817 -580.84 522.307
[LBKM = 4] -5.979 | 246.848 .001 1 .981 -489.79 | 477.834

Location [AGE=1] -13.551 173.036 .006 1 .938 -352.69 325.592
[AGE=2] 02 0
[CHILDREN=1] 02 0
[CHILDREN=2] 0?2 . 0 . .
[ENCOQ5=1] -12.994 173.031 .006 1 .940 -352.13 326.141
[ENCOQ5=2] ~-12.588 173.046 .005 1 942 -351.75 326.575
[ENCOQ5=3] 02 . 0 . . .
[GLOBALQB=1] -4.073 194.496 000 1 .983 -385.28 377.133
[GLOBALQ8=2] 0?2 . 0 . . .
[ENCOQ9=1] -17.067 97.568 .031 1 .861 -208.30 | 174.162
[ENCOQ9=2} 02 . . 0 .
[PUSEQ20=2] 3.634 246.858 .000 1 .88 -480.20 487.467
[PUSEQ20=3] 2.441 246.857 .000 1 992 -481.39 486.273
[PUSEQ20=4] 02 0

Link function: Logit.

8. This parameter is set to zero because it is redundant.
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Ordinal Regression for Landfill Distance

MODEL No. 2

Table B-4.2.6 Case Processing Summary

Link function: Logit.

Table B-4. 2.8 Goodness-of-Fit

Chi-Square df Sig.
Pearson 10.985 25 .993
Deviance 11.842 25 .87

Link function: Logit.

Table B-4. 2.9 Pseudo R-Square

Cox and Snell .918
Nagelkerke 975
McFadden .878

Link function: Logit.
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Marginal
— N Percentage
8 km Landfill Distance Strongly Opposed 3 25.0%
Opposed 8.3%
:s::;zt i(\.?zposed nor 2 16.7%
Supportive 5 41.7%
Strongly Supportive 1 8.3%
Decrease in the Quality of the | Agree 5 41.7%
Environment in the Community Neither | Agree nor Disagree 1 8.3%
in Recent Times | Disagree 6 50.0%
Very Concerned About the | Agree 10 83.3%
Global Environment Neither | Agree Nor Disagree 2 16.7%
Very Concerned About the 1 Agree 9 75.0%
Environment in the Community Neither | Agree Nor Disagree 3 25.0%
Change in the Quality of Public Decreased 4 33.3%
Services in the Community in No Change 7 58.3%
the Past 2 Years Increased 1 8.3%
Valid 12 100.0%
Missing 1
Total 13
Table B-4.2.7 Model Fitting Information
-2 Log
Model Likelihood Chi-Square df Sig.
Intercept Only 30.020
Final .000 30.020 7 .000




Table B-4.2.10 Parameter Estimates

95% Confidence
Interval
Std. Lower Upper
- Estimate Error Wald df Sig. Bound Bound
Threshold | [L8KM = 1] -40.151 16836 .000 1 .998 -33038 32957
[LBKM = 2] -39.579 16836 .000 1 .998 -33037 32958
[L8KM = 3] -38.328 16836 .000 1 .998 -33036 32959
[L8KM = 4] -436 13003 .000 1 1.000 -25485 25485
Location [ENCOQ5=1] -18.781 19773 .000 1 999 -38772 38735
[ENCOQ5=2] 443 2.298 .037 1 .847 -4.061 4.946
[ENCOQ5=3] 02 . . 0 . . .
[GLOBALQ8=1] -19.375 10636 .000 1 .999 -20866 20827
[GLOBALQ8=2] 02 . . 0 . . .
[ENCOQ9=1] -38.156 18281 .000 1 .998 -35868 35791
[ENCOQ9=2} 02 . . o] . . .
[PUSEQ20=2] 18.135 19773 .000 1 .999 -38736 38772
[PUSEQ20=3]} 18.781 19773 .000 1 .999 -38735 38772
[PUSEQ20=4} 0?2 . . 0 . . .
[ENCOQ5=1] * [ENCOQ9=1] 17.801 19773 .000 1 .999 -38736 38771
[ENCOQ5=1] * [ENCOQ9=2] 02 0
[ENCOQ5=2] * [ENCOQ9=1] 02 0
[ENCOQ5=3] * [ENCOQ9=1] 02 0
[ENCOQ5=3] * [ENCOQ9=2] 03 0

Link function: Logit.

& This parameter is set to zero because it is redundant.
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Ordinal Regression for Airport Distance

MODEL No. 1

Table B-4.2.11 Case Processing Summary

Marginal
N Percentage

8 km Airport Distance Strongly Opposed 3 23.1%

Opposed 3 23.1%

Neither Opposed nor

Sjppo mvsp 2 15.4%

Supportive 4 30.8%

Strongly Supportive 1 7.7%
Present Unbearable | Agree 1 7.7%
Environmental Conditions in Neither | Agree Nor Disagree 1 7.7%
the Community | Disagree T 84.6%
Very Concerned About the | Agree 10 76.9%
Environment in the Community Neither | Agree Nor Disagree 3 23.1%
Change in the Quality of Decreased 4 30.8%
Public Services in the No Change 8 61.5%
Community in the Past 2 Years Increased 1 7 7
Valid 13 100.0%
Missing 0
Total 13

Table B-4.2.12 Model Fitting Information

-2 Log
Mode! Likelihood Chi-ngzlre df Sig.
Intercept Only 27.870
Fina! .000 27.870 5 .000

Link function: Logit.

Table B-4. 2.13 Goodness-of-Fit

Chi-Square df Sig.
Pearson 4.518 15 995
Deviance 5.401 15 .988

Link function: Logit.

Table B-4.2.14 Pseudo R-Square

Cox and Snell .883
Nagelkerke 927
McFadden .703

Link function: Logit.
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Table

B-4.2.15 Parameter Estimates

95% Confidence
Interval

Std. Lower Upper

Estimate Error Wald df Sig. Bound Bound
Threshold [ABKM = 1] -20.524 5209.7 .000 1 .997 -10231 10190
[ABKM = 2} -18.945 5209.7 .000 1 897 -10230 10192
{ABKM = 3] -17.396 5209.7 .000 1 .997 -10228 10193
[ABKM = 4] 17.446 5298.2 .000 1 .997 -10367 10402

Location [ENCOQ6=1] 20.071 5209.7 .000 1 .997 -10191 10231
[ENCOQ6=2] 1.658 2.173 .5682 1 445 -2.601 5.917
[ENCOQ6=3] 0?2 . . 0 . .
[ENCOQ@=1] -37.517 6067.5 .000 1 995 -11930 11855
[ENCOQ9=2] 0 . 0 .
[PUSEQ20=2] 17.689 5298.2 .000 1 997 -10366 10402
[PUSEQ20=3] 17.446 5298.2 .000 1 .997 -10367 10402
[PUSEQ20=4] 02 0

Link function; Logit.

8. This parameter is set to zero because it is redundant.
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SECTION B-4 ORDINAL REGRESSION MODELS
FOR THE VILLAGE OF NOBLEFORD

Ordinal Regression for Landfill Distance

MODEL No. 1

Table B-4.3.1 Case Processing Summary

Marginal
N Percentagg_

8 km Landhll Distance Strongly Opposed 7.7%

Opposed 3 23.1%

Neither osed nor

Suppi mcjzp s 5 38.5%

Supportive 4 30.8%
Age Younger Person (<45 years) 7 53.8%

Older Person (>45 years) [} 48.2%
Children in the House Yes 6 46.2%

No 7 53.8%
Decrease in the Quality of the | Agree 6 46.2%
Environment in the Community Neither | Agree nor Disagree 3 23.1%
in Recent Times | Disagree 4 30.8%
Very Concerned About the | Agree 11 84.6%
Global Environment Neither | Agree Nor Disagree 2 15.4%
Very Concerned About the | Agree kh! 84.6%
Environment in the Community Neither | Agree Nor Disagree 1 7.7%

| Disagree 1 7.7%
Change in the Quality of Strongly Decreased 2 15.4%
Public Services in the Decreased i 7.7%
Community in the Past 2 Years No Change 3 61.5%

Increased 2 15.4%
Valid 13 100.0%
Missing 1
Total 14

Table 3.2 Model Fitting Information
-2 L.og

Model Likelihood Chi-Square df Sig.
Intercept Only 31.526
Final .000 31.526 10 .000

Link function: Logit.

Table B-4.3.3 Goodness-of-Fit

Chi-Square df Sig.
Pearson 7.000 23 .999
Deviance 8.376 23 .998

Link function: Logit.
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Table B-4.3.4 Pseudo R-Square

Cox and Snell 912
Nagelkerke .990
McFadden 958

Link function: Logit.

Table B-4,3.5 Parameter Estimates

95% Confidence
Interval
Std. Lower Upper
Estimate Error Wald df Sig. Bound Bound
Threshold [L8KM = 1] 58.516 1490.7 .002 1 .969 -2863.3 2980.3
[L8KM = 2] 82.791 1529.5 .003 1 .957 -2915.0 3080.5
[L8KM = 3} 86.375 1529.5 .003 1 .955 -2911.4 3084.1
Location {AGE=1] -37.333 | 649.244 .003 1 .954 -1309.8 1235.2
[AGE=2] 02 . . 0 . . .
[CHILDREN=1] 23.433 | 479.896 .002 1 .961 -917.15 | 964.012
[CHILDREN=2] o2 . . 0 . . .
[ENCOQ5=1] -2.E-05 2.673 .000 1 1.000 -5.239 5.239
[ENCOQ5=2] 75.051 1195.9 .004 1 950 -2268.8 2418.9
[ENCOQ5=3] 08 . . 0 . . .
[GLOBALQg=1} 61.150 1089.9 .003 1 955 -2074.9 2197.2
[GLOBALQ8=2] 02 . . 0 R . .
[ENCOQ9=1] -2.E-09 3.087 .000 1 1.000 -6.050 6.050
[ENCOQ9=2] 15.544 | 968.853 .000 1 .987 -1883.4 1914.5
[ENCOQ9=3] 02 . . 0 . . .
[PUSEQ20=1} 22.894 | 746.362 .001 1 .976 -1439.9 1486.7
[PUSEQ20=2] 98.484 1622.6 .004 1 952 -3081.7 3278.7
[PUSEQ20=3] 23.433 | 479.906 .002 1 .961 -917.17 | 964.032
[PUSEQ20=4] 03 [¢]

Link function: Logit.

8- This parameter is set to zero because it is redundant.
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Ordinal Regression for Landfill Distance

MODEL No.

2

Table B-4.3.6 Case Processing Summary

Marginal
— N Percentage |
8 km Landfill Distance Strongly Opposed 7.7%
Opposed 23.1%
gj;gi; i(3gposezd nor 5 38.5%
Supportive 4 30.8%
Decrease in the Quality of the | Agree 6 46.2%
Environment in the Community Neither | Agree nor Disagree 3 23.1%
in Recent Times | Disagree 2 30.8%
Very Concerned About the | Agree " 84.6%
Global Environment Neither | Agree Nor Disagree 2 15.4%
Very Concerned About the | Agree 11 84.6%
Environment in the Community Neither | Agree Nor Disagree 1 7.7%
| Disagree 1 7.7%
Change in the Quality of Strongly Decreased 2 15.4%
Public Services in the Decreased 1 7.7%
Community in the Past 2 Years No Change P 61.5%
Increased 2 15.4%
Valid 13 100.0%
Missing 1
Total 14
Table B-4.3.7 Model Fitting Information
-2 Log
Model Likelihood Chi-Sguare df
Intercept Only 28.753
Final 11.944 16.809 8 .032

Link function: Logit.

Table B-4.3.8 Goodness-of-Fit

Chi-Square df Sig.
Pearson 6.264 19 .897
Deviance 7.785 19 .989

Link function: Logit.

Table B-4.3.9 Pseudo R-Square

Cox and Snell 726
Nagelkerke 788
McFadden 511

Link function: Logit.
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Table B-4.3.10 Parameter Estimates

95% Confidence

Interval
Std. Lower Upper
- Estimate Error Wald df Sig. Bound Bound
Threshaid [L8KM = 1] -3.871 113378 .000 1 1.000 i 222212
[L8KM = 2] 19.672 98298 .000 1 1.000 bl 192680
[LBKM = 3] 23.026 98298 .000 1 1.000 i 192683
Location [ENCOQ5=1] -1.741 2.130 .668 1 414 -5.916 2.435
[ENCOQ5=2]} 24.830 98208 .000 1 1.000 il 192685
[ENCOQ5=3] 02 . . 0 . . .
[GLOBALQ8=1] 24.830 98298 .000 1 1.000 e 192685
[GLOBALQ8=2] 02 . 0 . . .
[ENCOQ9=1] -1.741 2.603 447 1 .504 -6.842 3.361
[ENCOQ8=2] 23.695 .000 1 23.695 23.695
[ENCOQ9=3] 02 . . 0 . . .
[PUSEQ20=1] -25.220 56498 .000 1 1.000 weee | 110709
[PUSEQ20=2] 23.090 98298 .000 1 1.000 bkl 192683
[PUSEQ20=3] -1.741 2.603 447 1 504 -6.842 3.361
[PUSEQ20=4] 02 0

Link function: Logit.

8- This parameter is set to zero because it is redundant.
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Ordinal Regression for Airport Distance

MODEL No. 1

Table B-4.3.11 Case Processing Summary

Marginal
N Percentage

8 km Airport Distance Strongly Opposed 3 25.0%

Opposed 3 25.0%

Neither Opposed nor

Suppomv‘e)p 4 33.3%

Supportive 1 8.3%

Strongly Supportive 1 8.3%
Present Unbearable I Agree 1 8.3%
Environmental Conditions in Neither [ Agree Nor Disagree 1 8.3%
the Community [ Disagroe 10 83.3%
Very Concerned About the | Agree 11 91.7%
Environment in the Community | Disagree 1 8.3%
Change in the Quality of Strongly Decreased 2 18.7%
Public Services in the Decreased 1 8.3%
Community in the Past 2 Years No Change B 58.3%

Increased 2 16.7%
Valid 12 100.0%
Missing 2
Total 14

Table B-4.3.12 Model Fitting Information
-2 Log

Moadel Likelihood Chi-Sguare df Sig.
Intercept Only 29.373
Final 19.639 9.733 6 .136

Link function: Logit.

Table B-4.3.13 Goodness-of-Fit

Chi-Square df Sig.
Pearson 20.350 18 313
Deviance 16.128 18 .584

Link function: Logit.

Table B-4.3.14 Pseudo R-Square

Cox and Snell .556
Nagelkerke .586
McFadden 275

Link function: Logit.
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Table B-4.3.15 Parameter Estimates

95% Confidence

Interval

Std. Lower Upper

. Estimate Error Wald df Sig. | Bound Bound

Threshald | LAGKM = 1] 22,194 1711 | 168.185 1 .000 18.840 25.548
[ABKM = 2] 24.174 1.380 | 306.641 1 .000 21.468 26.880
[ABKM = 3] 26.597 1.516 | 307.973 1 .000 23.627 29.568

[ASKM = 4] 27.618 1.795 | 236.855 1 .000 24.101 31.136

Location [ENCOQ6=1] 23.618 81944 .000 1 1.000 e 160632
[ENCOQ6=2] 2.638 2.205 1.431 1 .232 -1.684 6.960

[ENCOQ86=3] 03 0 . .

[ENCOQ9=1] 24.904 .000 1 24.904 24.904

[ENCOQ9=3] 02 . 0 . .
[PUSEQ20=1] -25.337 81944 .000 1 1.000 v | 160583
[PUSEQ20=2] 482 2.331 043 1 .838 -4.086 5.050
[PUSEQ20=3] -.434 1.582 075 1 784 -3.535 2.667

[PUSEQ20=4] 0@ 0

Link function: Logit.

@ This parameter is set to zero because it is redundant.
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SECTION B-4 ORDINAL REGRESSION MODELS
FOR THE TOWN OF PICTURE BUTTE

Ordinal Regression for Landfill Distance

MODEL No. 1

Table B-4.4.1 Case Processing Summary

Marginal
— N Percentage |
8 km Landfill Distance Strongly Opposed 1 6.3%
Opposed 2 12.5%
Neither Opposed nor
Sspportivzp ° 6 37.5%
Supportive 7 43.8%
Age Younger Person (<45 years) 6 37.5%
Older Person (>45 years) 10 62.5%
Children in the House Yes 6 37.5%
No 10 62.5%
Decrease in the Quality of the | Agree 7 43.8%
Environment in the Community Neither 1 Agree nor Disagree 1 6.3%
in Recent Times [Disagree 8 50.0%
Very Concerned About the | Agree 13 81.3%
Global Environment Neither | Agree Nor Disagree 3 18.8%
Very Concerned About the I Agree 12 75.0%
Environment in the Community Neither | Agree Nor Disagree 2 12.5%
{ Disagree 2 12.5%
Change in the Quality of Public Decreased 5 31.3%
Services in the Community in No Change 3 18.8%
the Past 2 Years Increased 8 50.0%
Valid 16 100.0%
Missing 0
Total 16
Table B-4.4.2 Model Fitting Information
-2 Log
Model Likelihood Chi-Square df Sig.
Intercept Only 34.434
Final 8.714 25.719 9 .002

Link function: Logit.

Table B-4.4.3 Goodness-of-Fit

Chi-Square df Sig.
Pearson 5.139 24 1.000
Deviance 5.942 24 1.000

Link function: Logit.
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Table B-4.4.4 Pseudo R-Square

Cox and Snell .800

Nagetkerke .886

McFadden 691

Link function: Logit.

Table B-4.4.5 Parameter Estimates
95% Confidence
Interval
Std. Lower Upper
Estimate Error Wald df Sig. Bound Bound

Threshold | [L8KM = 1] -55.154 | 843.281 .004 1 .948 | -1708.0 1597.6
[LBKM = 2] -53.225 | 843.279 .004 1 950 | -1706.0 1599.6
[LBKM = 3] -32.157 | 773.436 .002 1 967 | -1548.1 1483.8

Location [AGE=1] 33.160 | 665.841 .002 1 960 | -1271.9 1338.2
[AGE=2] 02 . . 0 . . .
[CHILDREN=1] 64.657 | 796.049 .007 1 935 | -1624.9 1495.6
[CHILDREN=2] 02 . . 0 . i .
[ENCOQ5=1] 1.973 1.673 1.390 1 .238 -1.307 5.252
[ENCOQ5=2] 44131 | 713.005 .004 1 .951 -1353.3 1441.6
[ENCOQ5=3] 02 . . 0 . .
[GLOBALQS8=1] 4177 | 695.079 .000 1 .95 | -1358.2 1366.5
[GLOBALQ8=2] 02 . 0 . .
[ENCOQ9=1] -26.356 | 438.748 .004 1 952 | -886.29 | 833.574
[ENCOQ9=2] -11.282 | 817.220 .000 1 .989 | -1613.0 1590.4
[ENCOQE=3] 02 . . 0 . .
[PUSEQ20=2] -32.197 | 339.220 .009 1 924 | -697.06 | 632.661
[PUSEQ20=3] 7.113 .000 1 7.113 7.113
[PUSEQ20=4} 0@ 0

Link function; Logit.

& This parameter is set to zero because it is redundant.
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Ordinal Regression for Landfill Distance

MODEL No.

2

Table B-4.4.6 Case Processing Summary

Marginal
- N Percentage

8 km Landfill Distance Strongly Oppaosed 6.3%

Opposed 12.5%

Neither Qpposed nor 37.5%

Supportive

Supportive 7 43.8%
Decrease in the Quality of the | Agree 7 43.8%
Environment in the Neither | Agree nor Disagree 1 6.3%
Community in Recent Times [ Disagres P 50.0%
Very Concerned About the | Agree 13 81.3%
Global Environment Neither 1 Agree Nor Disagree 3 18.8%
Very Concerned About the | Agree 12 75.0%
Environment in the Neither | Agree Nor Disagree 2 12.5%
Community | Disagree 2 12.5%
Change in the Quality of Decreased 5 31.3%
Public Services in the No Change 3 18.8%
Community in the Past 2 Years ncrenead P 50.0%
Valid 16 100.0%
Missing 0
Total 16

Table B-4.4.7 Model Fitting Information
-2 l.og

Model Likelihood Chi-Square df
Intercept Only 28.653
Final 14.248 14.405 7 .044

Link function: Logit.

Table B-4.4.8 Goodness-of-Fit

Chi-Square df Sig.
Pearson 9.375 20 978
Deviance 7.892 20 993

Link function: Logit.

Table B-4.4.9 Pseudo R-Square

Cox and Snell 594
Nagelkerke .658
McFadden .387

Link function: Logit.
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Tabie B-4.4.10 Parameter Estimates

95% Confidence
Interval

Std. Lower Upper

Estimate Error Wald df Sig. Bound Bound
Threshold [L8KM = 1] -23.051 5429.7 .000 1 .897 -10665 10619
[LBKM = 2] -21.017 5429.7 .000 1 .997 -10663 10621
[LBKM = 3} -17.925 5429.7 .000 1 .997 -10660 10624
Location [ENCOQ5=1] 3.375 1.746 3.737 1 .053 -.047 6.797
[ENCOQ5=2] 1.712 2.550 451 1 502 -3.286 6.710

[ENCOQ5=3] 02 0 . . .
[GLOBALQS8=1] -1.363 5429.7 .000 1 1.000 -10643 10641
[{GLOBALQ8B=2] 02 . 0 . .

[ENCOQ9=1] -19.820 .000 1 . -18.820 -19.820

[ENCOQ9=2] -19.471 5429.7 .000 1 997 -10662 10623

[ENCOQ9=3] 02 . 4] . . .

[PUSEQ20=2] -1.234 1.307 .891 1 .345 -3.796 1.328

[PUSEQ20=3] 20.834 7148.2 .000 1 .998 -13991 14033

[PUSEQ20=4] 0?2 0

Link function: Logit.

8- This parameter is set to zero because it is redundant.
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Ordinal Regression for Airport Distance

MODEL No. 1

Table B-4.4.11 Case Processing Summary

Marginal
N Percentage
8 km Airport Distance Strongly Opposed 6.3%
Opposed 4 25.0%
gjggi:, iSl)zposed nor 4 25.0%
Supportive 7 43.8%
Present Unbearable | Agree 1 6.3%
Environmental Conditions in Neither | Agree Nor Disagree 6 37.5%
the Gommunity | Disagree 9 56.3%
Very Concerned About the | Agree 12 75.0%
Environment in the Community Neither | Agree Nor Disagree 2 12.5%
| Disagree 2 12.5%
Change in the Quality of Decreased 5 31.3%
Public Services in the No Change 3 18.8%
Community in the Past 2 Years Thorensed a 50.0%
Valid 16 100.0%
Missing 0
Total 16
Table B-4.4.12 Model Fitting Information
-2 Log
Model Likelihood Chi-Square df Sig.
Intercept Only 31.557
Final 23.909 7.648 6 .265
Link function: Logit.
Table B-4.4.13 Goodness-of-Fit
Chi-Square df Sig.
Pearson 16.817 21 722
Deviance 17.789 21 .662

Link function: Logit.

Table B-4.4.14 Pseudo R-Square

Cox and Snell .380
Nagelkerke 416
McFadden 195

Link function: Logit.
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Table B-4.4.15 Parameter Estimates

95% Confidence

Interval

Std. Lower Upper

Estimate Error Wald df Sig. Bound Bound
Threshold | [ABKM = 1] -23.270 1.696 | 188.213 1 .000 | -26.595 | -19.946
[ASKM = 2] -20.775 1.809 | 131.868 1 000 | -24.321 -17.229
[ASKM = 3] -19.321 1.917 | 101.541 1 000 | -23.080 | -15.563
Location [ENCOQB=1] 722 2.135 114 1 735 -3.462 4,906
[ENCOQ6=2] 563 1,186 225 1 835 -1.762 2.888

[ENCOQ6=3] 02 . . 0 . . .
[ENCOQ9=1] -19.873 1.918 | 107.337 1 000 | -23.832 | -16.113
[ENCOQ9=2] -22.800 .000 1 -22.800 | -22.800

[ENCOQ9=3] 02 . . 0 . . .
[PUSEQ20=2] -.897 1.206 553 1 457 -3.260 1.466
[PUSEQ20=3] 1.556 1.861 699 1 403 -2.091 5.203

[PUSEQ20=4) 03 0

Link function: Logit.

2. This parameter is set to zero because it is redundant.
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APPENDIX B

SECTION B-5
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Figure C-1.3 County Roads
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Figure C-2.19 Landfill Suitability Factor 'Children in the Family’
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Table H-1 Available Areas Arranged by Suitability Group Using

the Absolute Suitability Scale

TYPE OF FACILITY
Number of Scenario | Type of Scenatio Sutability Scale AIRPORT | LANDFILL
km? km?
0 1,878.8 2,980.9
1-10 1,070.0 0.0
11-20 80.2 0.0
21-30 0.0 0.0
31-40 0.0 0.3
With Community 41-50 0.0 1.7
Criteria 51 -860 0.0 2.1
61-70 0.0 3.2
71-80 0.0 18.2
81-90 0.0 18.5
91-100 0.0 0.0
Scenario No.1 (No Threshold (vaiue of 40) 0.0 44.7
mitigaton Measures) [} 1,878.8 2,980.9
1-10 979.7 0.0
11-20 170.5 0.0
21-30 0.0 0.0
31-40 0.0 0.0
Without Community 41 - 50 0.0 0.0
Criteria 51-60 0.0 1.3
61-70 0.0 0.0
71-80 0.0 2.5
81-90 0.0 16.3
91-100 0.0 23.9
Threshold (value of 40) 0.0 44.1
9] 1,878.8 2,549.4
1-10 424 9 0.0
11-20 459.2 0.0
21-80 47.9 0.3
31-40 105.3 8.8
With Community 41-50 24.1 23.5
Criteria 51-60 15.6 48.4
81-70 £50.4 83.2
71-80 0.0 132.7
81-90 0.0 183.8
91-100 228 16.4
Scenario No.2 Threshold (value of 40) 112.9 468.0
{Mitigaton Measures) 0 1,878.8 2,549.4
1-10 187.5 0.0
11-20 2311 0.0
21-380 480.8 0.0
31-40 0.3 0.2
Without Community 41-50 718 3.4
Criteria 51-60 102.8 16.8
61-70 53.5 30.6
71-80 0.0 580.1
81-90 0.0 126.1
91-100 22.9 242.7
Threshold (value of 40) 251.0 998.8
Q 849.4 1,700.1
1-10 1,414.1 0.0
11-20 499.4 0.0
21-30 47.9 0.4
31-40 105.3 71
With Community 41 -50 24.1 29.4
Criteria 51 -680 14.5 108.4
61-70 51.4 166.5
71-80 0.0 361.2
81 -90 0.0 4276
. 91-100 22.9 224.6
(Eif;:f‘;‘h‘;i't\:;fon Threshold (value of 40) 7128  1.318.7
Measures) 0 849.4 1,700.1
1-10 956.3 0.0
11-20 457.4 Q.0
21-30 514.6 0.0
31-40 0.3 0.4
Without Community 41-80 71.8 5.1
Criteria 51-60 102.8 24.8
81-70 536 92.6
71-80 0.0 189.2
81-90 0.0 261.0
91-100 229 753.2
Threshold {value of 40) 178.2 1,325.9
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