l*

Atomlc Energy,

Control Board “,

'




* Atomic Energy  Commission de contrdle
' Control Board  de I'énergie atomique

P.O Box 1046 CP 1046

Onawa. Canada Onawa. Canada
K1P 5§59 K1P 559

" Canadi

INFO-0197

EVALUATION OF THE AECB'S PROCESS
OF CONSULTATION WITH EMPLOYEES
OF ITS LICENSEES

by
Beak Consultants Limited

A report prepared for the
Atomic Energy Control Board
Ottawa, Canada

March 1986

Report



PROJECT TEAM AND ACKNOWLEDGEMENTS

This study was conducted out of the Beak ‘Consultants Limited office in Mississauga,
Ontario. Professional staff from its Montreal office was responsible for surveys
conducted in Quebec. Supporting services in its Mississauga office are gratefully
acknowledged. BEAK would also like to extend our appreciation to the project officers
and their associates at AECB who helped with background information and general
project administration. Special acknowledgement is given to the time and effort
extended by management, employees and employee organizations at licensed facilites
and to information officers at many federal agencies whose participation was critical to

the success of this study.

The following are key professional members of the study team:

Donald Hart, Ph.D. Charles Hostovsky, B.A.
Project Manager Interviews

Wilson Eedy, Ph.D. Alan J. Burt, B.Sc.
Project Associate Interviews

Robert Magny, M.Sc.
Interviews



~j-

ABSTRACT

During the development of new and amended regulations for the control of the nuclear
industry in Canada, the Atomic Energy Control Board (AECB) has involved a number of
public consultation approaches aimed at keeping the public informed about these
regulatory changes as well as receiving public feedback on any recommendations or
concerns relating to them. As part of a program to evaluate their public consultation,
AECB has retained Beak Consultants Limited (BEAK) to investigate the effectiveness of

these programs relative to workers at AECB licensed facilities.

The first stage in the study involved a review of public consuitation methods used by
various Federal Covernment agencies. These were then compared to the existing AECB
programs %> evaluate potential improvements. These were also referred to in later

surveys of employees at licensed facilities to determine their perceived appropriateness.

For survey purposes, the AECB licensed facilities were divided into 12 classes of
radioisotope licence, power or research reactor licences, uranium mine/mill licences,
heavy water plant licences, radioactive waste managemenf licences and accelerator
licences. A telephone sdrvey of facility management was used to determine the
distribution of radiation workers by licence type and the management opinions of worker
awareness of AECB.. Union or professional association representatives were also
surveyed by telephone. During these telephone discussions, arrangements were made to
coordinate an in-person survey of employees at representative facilities.

A detailed questionnaire was designed for use in the survey of employees. The
questionnaire was then pretested at the University of Toronto. This resulted in revisions
to questions found to be ambiguous or difficult to understand as well as shortening the
questionnaire to speed up the response time. The questionnaire was then reviewed and
revised by the AECB. Some revisions were also made, at a later time, as a condition

imposed by management at some licensed facilities.

Initial telephone surveys indicated that Ontario had the most complete representation of
the various licence categories so, for cost-effectiveness, the detailed questionnaire was
primarily used in this province. In addition, employee surveys were conducted of uranium
miners in Saskatchewan and reactor workers in New Brunswick. Reactors in Quebec and.
uranium mining companies in Ontario decline.d the invitation to participate. A total of
543 questionnaires were administered to employees at 25 different facilities.
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The majority of employees were both aware of AECB and correctly understood its
function. Both of these aspects increased as a function of union membership, age,
income, male sex and ARW status. However, the use of AECB consultative documents
declined with union membership and increased with membership in professional
associations. Satisfaction with the AECB consultative process was fairly low. Workers
tended to be more satisfied with other agencies or safety associations. Feelings of job
safety were greatest among those who received consultative documents or read AECB

press releases.

Feelings of safety also increased with age, education, income and professional
association membership, but declined with union membership. Unionized employees

expressed a desire for more consultation with AECB.

The study resulted in a number of recommendations to improve the AECB process of

consultation with employees at licensed facilities. These included:

() more emphasis on direct two-way communication through regional workshops

or meetings at individual facilities;
(b) distribution of non-technical summaries of consultative documents;

(c) expanded distribution of Notices of Issuance with the opportunity to request
more in-depth consultative documents or lay summaries. Employers, unions,
professional associations and the media could be asked to help inform employees of

the availability of these documents;

{d) response questionnaire mail-back forms should be enclosed with consultative
documents, and analysis reports should be enclosed with final regulatory documents

summarizing these responses;

(e} a non-technical regulatory journal or newsletter should be issued on a regular

basis to keep management informed about the status of proposed amendments;

(f)  input to special information programs for non-technical, non-radiation workers

at licensed facilities; and

(g) input to formal training programs on radiation protection available to radiation

workers at licensed facilities.

-
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While recommendations (f) and (g) are not directly related to the consultation process,
and may be considered the employer's responsibility, AECB participation in employee

programs would improve the climate for consultation with employees.

Additional recommendations related to improved targeting of consultation with

employees included:

(a) more specific guidelines for designation of ARW's by employers, and
(b) updating of licensee contacts for each licence held.

DISCLAIMER

“The Atomic Energy Control Board is not responsible for the accuracy of the statements
made or opinions expressed in this publication, and neither the Board nor the authors
assume liability with respect to any damage or loss incurred as a result of the use made

of the information contained in this publication."
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RESUME

Durant le développement de réeglements nouveaux ou modifiés pour la régle-
mentation de l'industrie nucléaire au Canada, la Commission de contrdle de
l'énergie atomique (CCEA) a entrepris différentes formes de consultation

publique afin de tenir le public au courant de tout changement apporté a la
réglementation et de connaitre ses réactions face & toute recommandation qui
s'y rapporte. Dans le cadre de l'évaluation de son processus de consultation
publique, la CCEA a retenu BEAK Consultants (BEAK) pour examiner l'effica-
cité de ces différentes formes de consultation du point de vue des

travailleurs.

La premiére phase de l'étude comprenait l'examen des méthodes de consultation
publique utilisées par divers organismes du gouvernement fédéral. Les mé-
thodes ont été comparées par la suite auxX programmes existants de la CCEA
en vue d'évaluer les améliorations possibles. Elles ont aussi été mentionnées
au cours d'enquétes ultérieures dans les installations autorisées afin de déter-
miner si les employés les jugeaient opportunes.

Aux fins de ces enquétes, les installations autorisées par la CCEA ont été
divisées en 12 catégories de permis d'aprés la classification suivante : radio-
isotopes, réacteurs de puissance et de recherche, mines et usines de concen-
tration d'uranium, usines d'eau lourde, gestion des déchets radioactifs et
accélérateurs. On a effectué une enquéte par téléphone auprés de la dipec-
tion des installations afin de déterminer ln distribution des travailleurs sous
rayonnements par catégorie de permis et l'opinion de la direction sur la
connaissance que les employés ont de la CCEA. Les représentants des syndi-
cats et des associations professionnelles ont aussi été interrogés par télé-
phone. Pendant ces discussions téléphoniques, des dispositions ont été prises
pour coordonner une enquéte personnelle sur place auprés des employés
d'installations représentatives.

Un questionnaire détaillé a été établi pour les enguétes auprés des employés.
Le questionnaire a été éprouvé a l'Université de Toronto. Par la suite, des
révisions aux questions paraissant ambigués ou difficiles & comprendre ont été
apportées, et le questionnaire a été écourté afin d'accélérer le délai de
réponse. Le questionnaire a été ensuite revu et corrigé par la CCEA.
Quelques révisions ont été apportées un peu plus tard & la demande de la

direction de guelques installations autorisées.

Comme les premi2res enquétes par téléphone ont indiqué que 1'Ontario comptait
la meilleure représentation au sein des diverses catégories, le questionnaire
détaillé a été utilisé principalement dans cette province pour des questions de
rentabilité. De plus, des enquétes ont été menées auprés des mineurs d'ura-
nium de la Saskatchewan et des employés de réacteur du Nouveau-Brunswick.
Les réacteurs du Québec et les sociétés miniéres de 1'Ontario ont décliné
l'invitation & participer. Cing cent quarante-trois (543) questionnaires ont
été remis aux employés de 25 installations.

. A
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La plupart des employés étaient & la fois conscients de l'existence de la CCEA
et comprenaient correctement son rdle. Ces deux aspects augmentent en
fonction des facteurs suivants : l'affiliation syndicale, l'age, le revenu, le
sexe masculin et le statut de travailleur sous rayonnement de l'employé.
Toutefois, le recours aux documents de consultation de la CCEA décroit en
proportion de l'affiliation syndicale et augmente en proportion de l'accrédita-
tion par des associations professionnelles. Les employés se sont montrés
assez peu satisfaits en général du processus de consultation de la CCEA,
tandis qu'ils semblaient étre plus satisfaits des autres organismes ou associae-
tions de sécurité. Le sentiment de sécurité au travaii était le plus fort chez
ceux qui recgoivent les documents de consultation de la CCEA ou qui lisent ses
communiqués de presse.

Le sentiment de sécurité s'accroit aussi en fonction des facteurs suivants :
l'age, 1'éducation, le revenu, l'affiliation professionnelle, mais décroit en
fonction de l'affiliation syndicale. Les employés syndiqués ont exprimé le
désir d'une plus grande consultation de la part de la CCEA.

L'étude présente les recommandations suivantes pour améliorer le processus de
consultation de la CCEA auprés des employés des installations autorisées :

a) une plus grande insistance sur la communication réciproque directe
grice & des ateliers régionaux ou réunions dans les installations elles-
mémes;

b) la distribution de résumés non techniques des documents de consul-
tation.

c¢) la distribution accrue d'avis de publication et l'occasion de demande
des documents de consultation plus approfondis ou des résumés de
vulgarisation. On pourrait demander aux employeurs, aux syndicats,
aux associations professionnelles et aux médias d'aider & mieux rensei-
gner les employés sur la disponibilité de tels documents; )

d) la distribution d'un questionnaire-réponse, comme piéce jointe, avec
chaque document de consultation et la distribution du rapport d'analyse
de ces questionneires, comme piéce jointe, avec la version définitive des
documents de réglementation;

e) la publication périodique d'un journal ou d'un bulletin non technique
pour informer la direction de l'état des modifications proposées a la
réglementation;

f) la participation a des programmes d'information spéciaux dans les
installations autorisées & l'intention des travsilleurs qui ne sont ni
travailleurs techniques ni travailleurs sous rayonnements;

g) la participation & des programmes de formation officiels en
radioprotection dans les instaliations autorisées & 'llintention des
travailleurs sous rayonnements;
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Bien que les recommandations f) et g) ne soient pas directement liées au
processus de consultation et peuvent é&tre considérées comme responsabilités
relevent de l'employeur, la participation de la CCEA dans les programmes
pour employés améliorerait le climat de la consultation auprés d'eux.

D'autres recommandations liées & une meilleure orientation de la consultation
auprés des employés comprennent :

a) des lignes directices plus précises pour la désignation des travail-
leurs sous rayonnements par les employeurs; .

b) la mise & jour du nom des pevsonnes contacts chez les titulaires de
permis pour chaque permis détenu.
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1. INTRODUCTION

1.1 Background

The AECPB has the mandate to regulate the development and operation of nuclear
facilities in Canada and to control related prescribed substances. Part of this mandate
involves the development of new and amended regulations to safeguard the nuclear
industry, its employees and the general environment. In the development of such
regulations, the AECB has involved public consultation and information processes. The

purposes of public consultation include:

(a) keeping the public informed on AECB and how it regulates the nuclear

industry;

(b) informing AECB of any public concerns or suggestions related to this

regulation; and

(c) optimizing the development of new and amended regulations through informed

public review and feedback.

The AECB is interested in the effectiveness of its public consultation programs. Its
interest is both in the usefulness of these programs to the general public and as a
mechanism for keeping employees and management at licensed facilities involved and
informed on the regulatory process. A study was recently concluded (Secor, 1984; AECB
Report INFO-0123) to analyze the AECB public consultation program in general. This
study looked primarily at the use of Consultative Documents. It also reviewed

consultative programs initiated by other federal agencies such as CRTC, CTC and NEB.
It concluded that the existing AECB public consultative process "appears quite
satisfactory" as it applies to the nuclear industry. However, it was noted that public
response is relatively low (averaging 6% response on mailed Consultative Documents). It
was also noted that the program has not been so successful relative to unions and’
professionai associations at licensed facilities, local communities near these facilities

and public interest groups.

The Canadian Lahour Congress (CLC) has encouraged AECB over the past several years
to conduct an evaluation of its consultation programs with specific reference to
workers. The present study was undertaken to investigate the effectiveness of these
programs relative to workers at facilit’zs licensed by AECB.
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1.2 Objectives
The objectives of this study were:

(a) to determine the extent to which employees of AECB facilities wish to be

consulted in the regulatory process;

(b) to determine the usefulness of existing AECB public consultation programs in

re— — — -~

keeping licensee employess informed; and

(c) to determine the optimal approaches for including consultation with licensee

employees in the regulatory process.

)
i
I
}
)
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2. IDENTIFICATION OF PUBLIC CONSULTATION APPROACHES

Public consultation has become increasingly important in Canadian decision-making over
the last two decades (Burton and Wildgoose, 1977; Sadler, 1979). However, it still remains
a poorly understood and often ineffective tool that requires considerable research to
optimize approaches under different objectives and background circumstances. A wide
variety of public consultation approaches has been used in Canada. These are listed by
Eedy and Howes (1982) to include: disclosure meetings to inform the public at early
stages in planning; news releases or advertisements; information meetings at critical
stages in project development; workshops to work together with the public on defining or
resolving issues; open houses; newsletters; questionnaires; public advisory committees;
random interviews or opinion surveys; institutional interviews; public reports; and formal

public hearings.

Eedy and Howes {1982) note that the different methods have widely varying effects and
are most appropriate under different background circumstances or even at different
times under the same project development. In fact, in some of their case studies, as
many as Il of these 12 different methods were applied to the same study within a
relatively short period of time. During the current study, a number of additional
methods were aiso identified that were more appropriate to long-term, more general

issue information programs.

The variation in optimal approaches to public information is further emphasized by Sully
et al. (1982) who summarize how the same combination of most of the above methods
applied at two different locations at the same time and relating to the same development
resulted in totally opposite results. The importance of implementing a good public
consultation program was pointed out by Eedy (1982) who reviewed a totally subsidized
project with obvious local benefits that was turned down due to public concerns that
were raised in the early stages of public consultation and not properly responded to.

The purpose of public consultation on regulatory agenda is to ensure that the most
effective regulations are developed. Public involvement in their development not only
allows public input to the optimization of the regulations, but it also maximizes public
acceptance of these regulations once enacted. It is thus imperative that AECB utilizes
the best approaches to maximize the effectiveness of public consultation in its

regulatory process.
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2.1 Approaches Used by Other Regulatory Agencies

In order to investigate the variety of methods used in public consultation and to
recommend optimal approaches for AECB's regulatory agenda, a review was conducted of
the public consultation approaches found most effective by other government agencies.

These were compared to the approaches currently used by AECB.

Regulations to be proclaimed in Canada must first undergo an analysis of their costs and
benefits which includes consultation with directly affected parties both at the probiem
definition stage and at the proposed regulation stage (Treasury Board of Canada, 1979).
The public ("all interested parties") must be given a minimum of 60 days to review and
comment on a proposed regulation, its purpose, its legal authority, and a summary of its
socio-economic impacts. Due to this requirement, different regulatory agencies have

designed a variety of approaches to involve the public in review of regulatory agenda.
Public consultation programs used in regulation development by Federal agencies include:

(a) Environment Canada (1980) issued a draft policy for public consultation which
was distributed for public input. They have also had annual public meetings to

review the effectiveness of their public information policies.

Most of puBlic information on new regulatory agenda is handled through Ottawa.
Each regulation has a specified information officer. The department issues a
handbook for these officers telling them how to respond to public enquiries.
Regulatory agenda and background reports on the need for new regulations are all
public. Environment Canada is currently having an outside evaluation of this

program.

In addition to the regulatory agenda, Environment Canada has information officers
in eachregion, a regular newsletter, an open policy on public availability of reports,

and annua! public werkshops in each region to discuss departmental policy.

(b) Labour Canada issues regulatory agendas to the public with names of
departmental contacts for specific regulations. Meetings are held with employer
groups to discuss these regulatory agendas. Those contacted did not know a lot

, about the' implementation of these public consultation approaches, since programs

are apparently regulation-specific.

|
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{c) The Canadian Transport Commission publishes notices regarding new
regulations in the Canada Gazette. Media releases and local press advertisements
are used in the area affected. If enough public comments occur, a quasi-judicial

hearing is set up.

(d Health and Welfare Canada issues information letters to some of the
Department's 10,000 person mailing list (only those on list affected by specific
regulations). A ninety-day response period is allowed for comments. !f major
revisions occur, a second draft of the first letter goes out for comments. A second
letter summarizes comments and final regulatory decisions. Responses to the letter
are low, with a 2% response rate considered good. If response is felt inadequate,

follow-up calls are used quite successfully.

The Department publishes regulatory agendas and notices in the Canada Gazette and
occasionally uses advertisements or press releases in special cases. An information
service hot line at five Regional and 22 District offices as well as in Ottawa is
used. An Expert Advisory Committee (technical, consumer and industry
representatives) which meets two to three times per year has been created.
Occasionally, Health & Welfare Canada holds Regional meetings, by invitation only,
asking for a broad spectrum of opinions. Moreover, the Department occasionally

participates in association meetings or seminars.

(e) The National Energy Board publishes regulatory agenda, information bulletins
and newspaper notices. All applications must go to public hearings. If these
hearings result in proposed regulatory or policy changes, separate hearings are
held. The National Energy Board publishes hearings decisions, legal transcripts,
etc. For minor regulatory changes, they send a draft to a mailing list (different list
for each energy sector), but seldom get much response. (A recent draft went to

1,000 with 35 responses.)

(f) The Canadian Radio and Telecommunications Commission issues the notices of
proposed regulatory changes to a mailing list and to the media. Responses vary from
few to thousands. When public hearings are called, media releases as well as
advertisements are used. Hearings are formal and legal. All documents used at

hearings are public.

(g The Transport Canada Information Officer contacted knew of no public
consultation activities outside of the Transportation of Dangerous Goods (TDG)
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Regulations. Transport Canada does issue twice annual regulatory agenda to
subscribers. This regulatory agenda lists regulatory activities proposed and
contacts. In proclaiming the TDG Reguiations, an extensive public consultation
program was conducted. This included public availability of draft regulations and a
comment period, a monthly TDG Newsletter to keep the public informed on status of
the regulations, TDG Specia!l Bulletins at milestones in the regulatory agenda, and
irregular Information Bulletins and Occurrence Reports to discuss special aspects of
the TDG Regulations. Special information telephone contacts were also available
throughout.

The AECB Consultation Process

The AECB currently employs a number of public corisultation approaches. These include:

(a) Regulatory Agendas are issued to those requesting to be on the mailing list on
a twice annual basis. They list all proposed regulatory changes, the rationale for
investigating the changes, the status of implementation and studies planned or in
progress relevant to the preposed regulation. They also provide a contact name at

AECB for further information.

(b) Consultative Documents are prepared for each specific regulatory change
proposed, for new regulatory guidelines or regulatory policy statements, and for new
generic licence conditions. This summarizes the proposed amendment or new
regulation and solicits public comment. The consultative documents are
automatically sent to a general mailing list and to an ad hoc mailing list of persons
who have expressed interest in the specific area of regulation. Notices of Issuance
are sent to a further supplementary general list. The full document is forwarded to
persons on that list upon request. Media releases are also used to inform the public
of the availability of documents judged to have a significant impact or to merit

promotion.

A period of 90 days is allowed for public input to the proposed regulation. If
comments result in significant revisions to the proposed legislation, a second draft
may be circulated to those in the public who commented on the first draft.

An Analysis Report summarizing the consultation process, the comments received
and their impact on the final regulations, is sometimes distributed with the final

regulatory document.

;
!
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(c) The AECB Library and Public Documents Room at 270 Albert Street in Ottawa
is open to the public. All public reports and documents by or submitted to the AECB
are available. Librarians are also available to direct public users or respond to

questions.

(d) The Office of Public Information has full-time information officers available
to respond to public inquiries. It also issues periodic public summaries of AECB
regulations, policies and studies in the Regulatory Agenda (a), publishes and
distributes the Consultative Documents (b), and issues the Annual Publications

Catalogue (e), other periodic documents (f) and media releases (g).

(e) Several Annual Reports issued by AECB are available to the public. The
Annual Publications Catalogue lists reports and documents available to the public.
The AECB Annual Report summarizes activities and budgets for the past year. It
includes information on existing and future regulatory changes.

(f)  Periodic Documents are published by the AECE on its research, regulations and

policies.

(g) Media Releases are issued on research, policies, regulations and other AECB

actions when public interest is felt to warrant these.

(h) Inspectors: Nuclear facilities licensed under AECB regulation are periodically
inspected by AECB personnel. These inspectors are available to report to the
management and employees on the reasons for inspection, outcome of the inspection
and general AECB policies or regulations relative to that facility. They are also
available to respond to management or employee inquiries related to the facilities.

(i) Seminars: Senior AECB staff attend and give policy papers at selected
conferences and seminars. Recent papers have been given on the consultation
program as it relates to regulatory initiatives. Also, the Uranium Mines Division
participates in two seminar training courses each year, dealing with radiation safety

and regulatory policy.
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2.3 Summary and Comparison of Regulatory Public Participation

All Federal departments with regulatory manu. tes include a number of common public
consuitation approaches. These include the Canada Gazette, twice annual publishing of
regulatory agenda, information officers, and consultative documents or draft regulations
being sent for a public review period of 90 days. Within these basic approaches, the
application varies greatly. Environment Canada has perhaps the most consistent and
widespread approach. Hence, all draft regulations, background study documents, etc. are
sent for public review; regular newsletters and technical publications keep the public
informed as new regulations are slowly developed; and annual public workshops provide
feedback on how the public consultation is working. Transport Canada had a similar
program for its new Transportation of Dangerous Goods Regulations, but other
regulations are treated with a much lower profile. Other regulatory agencies such as
NEB and CRTC have a much more formal program with legalized public hearings and
active involvement of special interest groups on a regulation-specific basis.

The AECB public consultation program was felt to compare well with other Federal
agencies. The mechanisms are availaﬁle. The main concerns are whether these are
known and used by the appropr.iate public groups, whether these groups understand the
information in the highly technical documents available, how to keep the interested
public informed on the status and revisions of regulations as they undergo lengthy
reviews, and how to ensure that while information is available to all the public, only
those specifically interested in a topic area receive the detailed documentation.

The AECB uses Notices of Issuance to answer, at least partially, the last area of
concern. These Notices of Issuance could potentially be expanded in distribution while
cutting back on distribution of more lengthy or technical documents until specifically
requested. A periodic survey of public concerns and desires, such as conducted by

Environment Canada, could also be of great value. Other examples recommended for

AECB consideration include:

(a) The EPS Environmental Quality Update provides a status report summary.
This identifies all regulations for which changes are considered and the status of
related reports. It is up to the individuals on the mailing list to obtain the relevant

documents and background reports.

This would solve problems identified in our survey such as: receipt of non-relevant

regulatory documentation; lack of follow-up material on finalization of regulatory

o g
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changes; clarification of status of proposed regulatory changes; identification of
authorities to contact with specific regulatory change questions; and desires of some

employers only to obtain information once changes have been finalized.

(b) The EPS Summary Report is one of four milestone technical reports (or series
of reports) required by EPS to rationalize proposed regulation changes. A summary
report is sent to all who commented on the technical reports or consultative
documents. It provides a less technical (layman) summary of all documents,
comments and the final resolution. The Analysis Report which is sometimes issued
by AECB with a regulatory document serves much the same function. Expanded use
of the Analysis Report would resolve a number of licensee comments such as: "we
are only interested in the final result", “consultative documents are too technical to
understand”, and "we need some indication of how public comments are responded

to".

() The TDG Newsletter is a monthly, widely distributed summary of all events
relevant to regulatory agenda under the TDG Act. It is thus similar to the EPS
"Update” and "Summary" combined. It also announces other types of available
"awareness materials”, summarizes events, and gives examples of responses to

events.

(d) TDG Special Bulletins come out irregularly but consistently. They are a low

cost way of keeping everyone up-to-date.

(e) TDG Information Bulletin and Occurrence Reports are irregular but provide
the kind of lay summaries people seem to want. The occurrence report emphasizes

the need for specific regulations.
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3. THE AECB LICENSING SYSTEM

The AECB issues licences to radionuclide users in a number of different categories.
Licence conditions may be stipulated according to the licence type, the intended
radionuclide use, and the facilities available to the licensee. One requirement is the
designation of certain employees as Atomic Radiation Workers (ARW's) if there is a
reasonable probability during the dosimetry year that they will exceed the 500 mrem (5
mSv) stochastic dose commitment limit set by the regulation for non-ARW's. Designated
ARW's must be monitored by the use of personal dosimeters. Designation of ARW's is the

responsibility of the 'employer.

Licences are grouped into eight broad categories, including: 3% Prescribed Substances
Licences, 35,217 Radioisotope Licences, 21 Power and Research Reactor Licences, 21
Uranium Mine/Mill Licences, 8 Uranium Refinery and Fuel Fabrication Licences, 5 Heavy
Water Plant Licences, 11 Radioactive Waste Management Licences, and 57 Accelerator
Licences, including licences for construction, decommissioning and “mothballed"

facilities.
3.1 Prescribed Substances Licences

Prescribed substances licensees possess radioactive materials which are subject to
international safeguards obligations, typically uranium and thorium compounds, usually of
fow activity but often in large quantities. Possession may be for the purpose of resale,
display, storage or analysis. The functions of the prescribed substances licensing
program include inventory and transportation safeguards. Radiological risk to employees
is generally considered to be minor. Consequently, the present study did not consider

employees of prescribed substances licence holders.
3.2 Radioisotope Licences
Radioisotope licences are further classified into 23 categories, as follows:

(a) Analyzers (ANALYZ): This category is used for instruments which may be
portable but usually are fixed laboratory instruments. The sources are small.
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(b) Brachytherapy (BRATPY): These sources are used for cancer therapy by
implanting them into or close to the tumor. Typical sources are approximately i
GBq (gigabecquerel) of cesium-137, iodine-i25, gold-198, iridium-192 or radium-226.

(c) Calibration (CALIBR): These sources, which are normally used for instrument
calibration, can vary from several kilobecquerels to a gigabecquerel. Small sources
would normally be stored or shipped in a lead container. Larger sources are located

behind massive shields.

(d) Consolidated (CONSLD): For large institutions such as some universities,

consolidated licences are issued which allow the institution some control in the
purchasing and use of radioactive material. This category encompasses all the other

use types.

(¢) Gas Chromatographs (CROMAT):  Gas chromatographs are laboratory
instruments which sometimes use small tritium or nickel-63 sources to detect trace
amounts of certain compounds in gases. The sources are marked with a radiation
warning sign and are located inside the instrument.

(f) Dewpointer ({DEWPTR): Dewpointers, which contain small radium-226 sources,

are used to measure the dewpoint of gases.

() Gauges: Fixed gauges are normally mounted on pipes or tanks in factories to
measure remotely the density, moisture or level of the product. They usually
contain between | and 100 gigabecquerels of cesium-137 inside a lead shield which is
marked with a radiation warning sign.

(h) Human In Vitro (HUMVIT): Small amounts of radioactive material are used in
{aboratory tests to aid in the diagnosis of human diseases.

(i)  Human In Vivo (HUMVIV): Small amounts of radioactive material with short
half-lives are injected into humans as part of certain diagnostic tests but, in some
cases such as hyperthyroidism, iodine-I3l in solution is injected for therapy
purposes.

(j) Irradiator (IRADTR): By using radiation, certain products can be sterilized or

changed chemically. For example, large doses are used to sterilize medical products
such as sutures, and smaller doses can be used to delay the spoilage of fruits and
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vegetables, lrradiators can vary from a few terabecquerels of cobalt-60 or cesium-
137 inside a lead shield, to petabecquerels of cobalt-60 which are stored underwater
and raised inside a shielded room to irradiate the product. The room contains
numerous interlocks on all entrances, warning signs and thick concrete walls. In
case of fire within the shielded room, it is necessary to shield the source before

entering. If this is not possible, the fire must be fought externally.

(k) Logging (LOGING): Sealed sources of cesium-137 and americium-241 are
frequently lowered down oil and gas wells to obtain information about the
formations surrounding the well. Sources as large as a terabecquerel are used.
Sources are normally stored in pipes or pits in the ground, and they are transported
to the well head in sturdy shields which have passed severe drop, puncture and fire

tests.

() Light Source (LT SCE) Radioactive material can be used to cause
fluorescence of certain materials. The most common use is emergency exit signs on
aircraft which contain approximately one-half terabecquerel of tritium gas (a
radioactive form of hydrogen). The containers are rob.ust to prevent breakage of the

glass tubes which contain the tritium gas.

(m) Open Source (OP SCE): Unsealed radioactive material is used for a variety of
experiments and tests. The material is normally received from the supplier in glass
vials anc, for use, the contents are withdrawn and used in a typical chemical
laboratory, 1f there is a possibility of airborne radioactive material, fume hoods are
used. If a significant amount of activity is spread around the laboratory, precautions
must be taken to prevent ingestion or contamination of the skin or clothing. Each
laboratory using radioactive material is identified with a warning sign and the name

and telephone number of a person to contact in the case of emergencies.

(n) Other: This category is used to describe a few uses which do not conveniently

fit into any of the other categories.

(0) Nuclear Pacemaker (PACER): Radioactive material is used to provide the
power for some cardiac pacemakers. There are approximately 50 people in Canada
who have these, but the number is gradually decreasing because improved batteries
have ‘been replacing radioactive power sources in any new implants. The containers
have been designed to withstand cremation and severe impacts. Each patient carries

a card or wears a bracelet to alert people.

LAY
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{p} Portable Gauges (PORGAG): Portable instruments which contain %00
megabecquerels of cesium-137 and 2 gigabecquerels of americium-241 are commonly
used tc measure the moisture and density of soils, road beds, etc. These unijts ara
normally of little hazard. However, the instruments are sometimes damaged by
earth-moving equipment. In such cases, the sources may be separated from the
debris, and it is important to determine their location.

{q) Radiography (RADGFY): Cobalt-60 and iridium-192 as large as 2
terabecquerels are regularly used to radiograph welds, castings, etc. The sources
are taken to job sites in portable "cameras" which typically weigh about 20 kg.
These sources are extremely dangerous when they are unshielded. Because of the
potential hazard, they can only be used by certified radiographers who have studied
radiation safety, and each camera must be able to withstand severe fire, impact and
puncture tests. Cameras are durably marked with a radiation warning sign and the

owner's name and telephone number.

(r) Smoke Detectors (SMOKE): Radioactive material (americium-241) is
commonly used to detect the early stages of a fire and, in many cities, such a wunit is

mandatory in each house,

(s} Static Eliminators (STALIM): Polonium-2l0 mounted in strips, brushes or air
nozzles is a common method to reduce static electricity problems, such as those in
the printing and photofinishing industry. The radioactive material is contained
within small ceramic beads which, in turn, are protected by a screen.

(t) Supplier (SUPPLR): This category is used for all companies that supply
radioactive material. The products could range from smoke detectors to
radiography sources.

{u) Surge Voltage Protectors {SURPRO): Small amounts of radioactive materiat
are used in some electronic tubes to provide specific characteristics.

(v) Target: Targets for high energy accelerators sometimes contain up to 4
terabecquerels of tritium. The tritium is contained within the target which, in turn,
is located inside an accelerator tube. Accelerators of this type are normally located

only at some universities.
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(w) Teletherapy (TELTPY): Cobalt-60 sources as large as 500 terabecquerels are
used to treat cancer patients. Sources this large could be very dangerous but, for
protection, they are located inside massive lead shields and specially designed
rooms. The source can only be exposed when the door to the therapy room is closed
and a specific start-up procedure is followed. In view of the massive nature of the
lead shield and the thick concrete walls, floor and ceiling, the probability of the

source being unshielded as the result of a fire is extremely small.

For the purposes of this study, some licence categories have been pooled, reflecting their
similarities in terms of working environment, source strength and potential human
hazards. As a result, 12 radioisotope licence categories were considered, as follows:
ANALYZ-CROMAT, BRATPY-TELPY, CALIBR, CONSOLD, COMPROD (SMOKE-
STALIM-SURPRO-DEWPTR-LT SCE), GAUGES (GAUGES-PORGAG), HUM OPSCE
(HUMVIT-HUMVIV-OP S5CE), IRADTR, LOGING, RADGFY, SUPPLR and TARGET.

Analyzers and chromatographs containing sealed sources are typically used in analytical
chemistry laboratories. Brachytherapy and teletherapy sources are typically used in
hospital radiotherapy units. The COMPROD category includes small sealed sources in
commercial products for industrial or consumear use. Gauges contain sezled sources, both
-fixed and portable, and are used in factories and cnanstruction, where there is a
significant potential for source damage and radioisotope release. The HUM OPSCE
category includes various uses of unsealed radiocisotopes in solution in medical or other
laboratories, where there is a significant potential for accidental dispersion.

Radioisotope licences in PACER and OTHER categories have not been specifically
considered in this study. PACER licences are held by individual patients whose names
and medical histories are confidential. OTHER licences have been excluded in view of

their small number and very diverse nature.

- The vast majority of licences issued by AECB are radioisotope licences. As of April

1985, the catalogue included 5,217 radicisotope licences in the categories listed above.

3.3 Power and Research Reactor Licences

Power and research reactors differ in type and capacity. For the purposes of this study,
all reactor licences have been grouped together. As of 31 March 1985, there were |2
power reactor licences in Canada, all CANDU-PHW pressurized heavy water reactors,
with the exception of a CANDU-BLW boiling light water reactor currently being

T
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decommissioned. The power reactors range in licensed capacity from 25 MW (NDP
Generating Station) to 350 MW (Darlington Generating Station A under construction),

with up to four reactor units per licence.

There were nine research reactor licences in Canada as of 31 March 1985, Most are for
Slowpoke Il reactors with a 20 KW licensed capacity. The largest, outside of AECL, is
for a 5 MW Swimming Pool reactor at McMaster University.

3.4 Uranium Mine/Mill Licences

Uranium mine/mill licences vary in type and capacity. Underground exploration, ore
removal and decommissioning licences do not specify capacity. Production licences
specify both product (e.g., mill feed, uranium concentrate, urarium, acid raffinate, ore)
and capacity on a per diem or annual basis. As of 31 March 1985, there were 21 uranium
mine/mill licences in Canada, including four for exploration, five for ore removal, four

for decommissioning and eight for production.
3.5 Uranium Refinery and Fuel Fabrication Licences

Uranium refineries produce elemental uranium or uranium compounds from the mill
product. Uranium compounds include UFg, UOZ, UO3 and ammonium di-uranate
(yellowcake is usually the mill product). Licensed capacities of refineries range from 7¢
to 18,000 tonnes/yr of specific compounds, with up to four compounds on each licence.
Fuel fabricators produce smaller quantities (200 to 600 tonnes/yr) of uranium fuel
bundles or pellets from the refinery product for use as a reactor fuel. Both refineries
and fuel fabricétors hold a Fuel Facility Operating Licence. As of 31 March 1985, there

were eight such licences in Canada.
3.6 Heavy Water Plant Licences

Heavy water plant licences range in production capacity from 400 to 800 tonnes/yr of
heavy water for use as a reactor coolant. As of 31 March 1985, five heavy water plant

licences were held in Canada.
3.7 Radioactive Waste Management Licences

Radioactive waste management facilities vary with type of waste and type of treatment,
including storage of high-level solid wastes from nuclear power stations {e.g., spent fuel),
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research facilities, uranium refineries and military activities, and storage or incineration

of low-level wastes. As of 31 March 1985, there were |1 radioactive waste management

licences in Canada.

3.8 Accelerator Licences

Accelerators are used to accelerate sub-atomic particles for various applications. In
physic, they are used in the study of sub-atomic particle interactions. In medicine, they
are used principally for diagnosis and therapy. Accelerators are typically located in
university research laboratories or hospital radiotherapy units. As of March 1935, there

were 57 accelerator licences in Canada.
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4. DISTRIBUTION OF RADIATION WORKERS AT LICENSED FACILITIES

The distribution of radiation workers, by facility licence type and province, was
investigated by means of a telephone survey of facility management. The purpose of this
preliminary investigation was to identify any obvious regional differences in radiation
worker populations, with respect to type of work performed (i.e., licence category),
awareness of the AECB consultation process, or satisfaction with that process.
Impressions of employee awareness and satisfaction were assessed indirectly by
questioning management personnel, as well as union or other worker representatives
where possible (see Section #.3). Direct surveys of workers are discussed in Section 5.
Suggested ragional differences in worker populations were considered in determining the
geographical scope of the subsequent written questionnaire survey of employees.

Figure 4-1 is a questionnaire used in the management survey to ensure consistency during

telephone interviews.

Licensees were contacted during the preliminary survey in all provinces and territories,
except the Northwest Territories, where a single contact was attempted but no response
obtained. They were selected by stratified random sampling from the AECB catalogue of
licensees. Radioisotope licensees and accelerator licensees were determined by province
from AECB computer files. Other types of licensees were determined from the AECB
Annual Report.

The sampling effort ranged from approximately 1% in well represented province by
licence type categories (100 or more licensees) to 100% in some categories represented by
a single licensee in the province. There are a large number of province by licence type
categories containing a single licensee, or very few licensees. Therefore, equal sampling
effort in all categories would not be practical without excluding the majority of province

by licence type categories.

Each respondent in the telephone survey (Figure 4-1) was asked to estimate the number
of ARW's present at his/her facility and to indicate in general whether those workers
were aware of the AECB consultation process and whether they were satisfied with the
level of consultation. Details were also sought on worker organizations and the
willingness of the licensee to be involved in a survey of individual employees (Section
5). ARW's were defined for the purposes of this survey as workers who either handle
radioactive materials or work in designated radiation areas. Designated ARW's were



FIGURE 4-1: FORM USED IN TELEPHONE SURVEY OF LICENSEE MANAGEMENT

AECB PUBLIC CONSULTATION PHONE SURVEY

LICENSEE or FACILITY:

ADDRESS:

TELEPHONE:

Number of radiation workers:
(handle radioisotopes or work in designated radiation areas)

Consultation Process: AECB

Worker Awareness?

Worker Satisfaction?

Unions represented at the facility:

{contacts-shop steward or local pres.)

Telephone Number:

Professional Affiliations:

(if no union)

Contact: Telephone:

Willingness to participate in study: yes no maybe
Willingness to set up group survey: they will do it
let the union do it

Beak to arrange

Comments:

Date: .. Time:
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included in this enumeration, even though some of them do not handle radioactive

materials or work in radiation areas.
4.1 Results of Management Survey

The distribution of licences by province and licence type is shown in Table 4-1. The
number of licensees contacted in each province by licence type category during the
telephone survey is included in parentheses. Since individual licensees may hold more
than one licence (the average licensee holds two), assignment of licensees to licence
categories was artifically determined, according to the category in which each licensee
was selected. Approximately 40% of the licensees contacted indicated that a union was

active at their facility.

Assignment of ARW's to licence categories is also somewhat artificial, since their
employers often cannot be assigned to a particular category. Specific job descriptions
usually permit assignment of workers to a licence category; however, managers seldom
had such specific information available and were not prepared to attempt such a
classification. As a result, it was suggested that workers themselves would be in a better
position to identify a single most appropriate licence category, based on their own work
experience. This suggestion was adopted for employee interviews (Section 5.4).

For the purpose of estimating the cross-Canada distribution of ARW's from the telephone

survey, the average number of ARW's per licensee was determined for each province
(Table 4-2). This provincial average was muitiplied by the number of licensees in each
province to estimate the number of ARW' in each province. For the Northwest
Territories, the average number of ARW's per licensee was assumed to be equal to the

Yukon average.

The total number of ARW's in Canada was estimated at about 45,000. This number can
be obtained by multiplying the average number of ARW's per Canadian licensee by the
number of Canadian licensees, or as the sum of estimated ARW's in each province.

The distribution of ARW's among licence categories can be estimated by assuming a
distribution of licensees among licence categories in proportion to the distribution of
licences. The number of licensees in each category is then multiplied by the average
number of ARW's per licensee to estimate the number of ARW's in each licence
category. These estimates are shown in Table 4-3 for Canada as a whole.



TABLE 4-1: DISTRIBUTION OF LICENCES BY TYPE AND PROVINCE (number contacted in parentheses)

1 2 k| 4 5 6 7 3 9 10 1 12

Type BC YK Nw AB SK MB ON PQ NB NS PE NF  Total
Radioisotope Licences!

ANALYZ CROMYI\T 64Q1) | 4 47(1)  17() 9 22)  95(1) 14 13(1) 0 4 479
BRATPY TELTPY 5 0 0 8 4 3 26(1) 21 3 2 2 2 76
CALIBR 47(1) 0 ] 48(1)  13(1) 15 309(3) 8i(1) 12 15 0 4 545
CONSOLD 441) 0 0 5 2 4 12(1) 6 1 3() 0 2 39
COM. PRQD. 83(1) 1 | 84(1) 19 21 6u6(6) 261(3) 5 13 (1) 0 5 1,139
GAUGES 155(2)  3() 100) 177(2) S8(1)  46(1) 48I(5) 296(3) 4s5()  36() E1{()) 22() 1,332
HUM OP SCE H1¢) 0 0 83(1) 27 39 u26(4) 275(3) 17 31(1) 3 13 1,025
IRADTR 5(1) 0 0 5 | 2 29(1) 6 0 2(1) 0 0 50
LOGGING 9 0 0 6iw)  7() 2 4(2) 2 1 KD 0 0 87
RADGFY 21 0 0 65(1) 4 5 82(3)  52(1) 5 3 1 3 246
SUPPLR 7 0 0 14 0 0 129(}1) 35 0 2 0 0 187
TARGET 2(1) 0 0 2(1) 0 0 4 4Q1) 0 0 0 0 12
Major Facility Licences

ACC-ELERQ'EORI'B 6(1) 0 0 8 3 20 2 1o 1 3 0 11 55
REACTOR "5 3 0 0 0 | 1 0 (1) 3 )] ] 0 0 16
HVY \%TER ’ 0 0 0 ] 0 0 1Y) 0 0 2(1) 0 0 3
FUEL*® . 0 0 0 1) 0 0 5(2) 1 (1) 0 0 ] 8
MINE 0 0 0 0 12(2) 0 7(1) 0 0 0 0 2 21
WST MAN2,3 0 0 o 2 0 0 5(2) 1 i 0 0 0 9
TOTAL LICENSES 519 5 16 6l 168 148 2,407 1,149 107 132 9 58 5,329
TOTAL LICENSEES 258 4 7 362 87 79 1,327 674 67 74 4 30 2,973
TOTAL CONTACTED 10) (1) n (13) (6) 3) (38) 13) (3) (8) )] (2)

; Based on AECB licence files as of April 1985,

Based on 1984-85 Annual Report.
Licences for construction, decommissioning and "mothballed" facilities excluded.



TABLE 4-2:

DISTRIBUTION OF LICENSEES AND ARW's BY PROVINCE

——d) ememensl  eee——

Category in Which
Licensee Selected BC YK NW

AB

Mean No. of ARW's/Licensee

SK MB ON PQ NB NS PE NF
ANALYZ CROMAT 9 50 + + 1 2 +
BRATPY TELPY 19
CALIBR 3 3 + 10 1
CONSOLD + + 12 300
COM PROD 5 + 4 4 4
GAUGES 7 3 4 2 5 14 7 2 6 3 4
HUM OPSCE 13 40 16 7 +
IRADTR 7 +
LOGGING 9 + 4 +
RADGFY 35 4 6
SUPPLR 8
TARGET + 400
ACCELERATOR 177 50 + 3 30
REACTOR 1,000 400
HVY WATER 500 6
FUEL 35 101
MINE 200 2,200
W5T MAN 15 +
Mean! Al Categories 11.50 5.0 (5.0) 17.51 38.2% 6.37 19.56 5.24 10.61 21.33 3.0 5.13
NO. OF LICENSEES 258 L] 7 362 87 79 1,327 674 67 74 4 30
EST. NO. OF WORKERS 2,967 20 35) 6,339 3,377 543 25,956 3,532 711 1,615 12 154

Note: '+ indicates licence types also held by licensees selected in other categories,

I Means over multiple categories are weighted in proportion to the number of licences in each category.



TABLE 4-3: DISTRIBUTION OF LICENSEES AND ARW's BY LICENCE CATEGORY

Estimated Mean No. of Estimated

No. of Workers/ No. of
Licence Categary Licenseesl Licensee Workers
ANALYZ CROMAT 268 6.98 1,871
BRATPY TELPY 42 16.60 697
CALIBR 305 6.57 2,004
CONSOLD 22 60.81 1,338
COM PROD 636 3.59 2,283
GAUGES 744 7.5 5,587
HUM OPSCE 573 13.18 7,552
IRADTR 28 6.12 171
LOGGING 49 7.59 372
RADGFY 137 12.81 - . 1,755
SUPPLR 104 6.98 726
TARGET : 7 349,53 2,547
ACCELERATOR 26 56.20 1,461
REACTOR 9 821.38 7,392
HVY WATER 2 219.24 438
FUEL 5 80.01 400
MINE 11 786.43 8,651
WST MAN 5 13.10 66
ALL CATEGORIES 2,973 1521 45,211

! Not to be confused with the number of licences, which is greater.
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The distribution depicted in Table 4-3 should be considered approximate, since it is based
on a small sample of licensees artificially assigned to the licence categories in which
they were selected. Many of the licensees actually held licences in several categories.
ARW's were not assigned to licence categories based on their individual job descriptions

during this stage of the study.

Chi-square analysis of the radicisotope licence distribution in Table 4-| indicates that the
relative proportions of different licence types vary significantly among provinces
(Xz 12 1=716.62). British Columbia, Saskatchewan and Manitoba do not differ significantly
(x222=27.85). Alberta differs from the other western provinces when logging and
radiography categories are included in the analysis (X233=112.7,3), but not when these
categories are excluded (X227=35.1 1). The Maritime Provinces do not differ significantly
from each other (x230=33.28). Quebec differs from the Maritime Provinces when
commercial product (SMOKE, STALIM, SURPRO, DEWPTR, LT SCE) licences are
included in the analysis (X244=98.53), but not when this category is excluded
(X240=54.54). Ontario differs significantly frora all other provinces, mainly as a result of
its high relative frequency of commercial product licences, reflecting its manufacturing

base.

Management response to the telephone survey, with respect to general employee
awareness of the AECB consultation process, is summarized in Table 4-4. Positive
responses (workers generally aware) and negative responses (workers generally not aware)
were recorded, along with any specific comments reflecting management's perspective.
Confidence bands on the percentage of positive responses are included in parentheses
where sample sizes warrant. The confidence band narrows with increasing sample size.
For Canada as a whole, approximately 54% (41 to 67%) of licensees contacted indicated
that their employees were aware of the consultation process. Responses in specific
province and licence type categories are consistent with this estimate, and do not
suggest any obvious differences in employee awareness between geographic regions.

Management response with respect to employee satisfaction with the level of
consultation is summarized in Table 4-5. Positive responses (workers generally satisfied) -
and negative responses (workers generally not satisfied) were recorded. Some
respondents were uncertain about employee satisfaction. These responses were excluded
in calculating the percentage of positive responses. Confidence bands were computed for
each percentage based on sufficient sample size. For Canada as a whole, approximately
91% (30 to 98%) of responding licensees felt that their employees were satisfied with the



TABLE 4-b

DISTRIBUTION OF WORKER AWARENESS (number of yes/no responses from management)

Category in which
Licensee Selected BC YK

NW AB SK MB ON PQ NB NS PE NF % Yes (*)

Analyze Cromat 1/0 1/0 1/0 100

Bratpy Telpy 0/t 0

Calibr - 1/0 0/t 0/1 0/1 25
Consold ‘ 1/0 1/0 100

Com Prod 6/1 5/0 0/2 1/0 67 (30-92)
Gauges 1/0 0/1 2/0 0/1 1/0 1/2 1/1 0/1 /0 1/0 0/1 53 (27-78)
Hum Opsce 1/0 1/0 1/2 2/0 71

lradtr 0/1 0
Logging 1/0 3/1 1/1 67

Radgfy 1/0 2/0 1/0 100

Supplr . 1/0 100

Target 0/1 0
Accelerator 0/1 0/1 1/0 1/0 0/1 40
Reactor 1/0 100

Hvy Water 0/t 0

Fuel 0/4 0/t 0

Mine i 0/1 i/0 50

Wst Man

% Yes 30 0 55 0 50 57 60 50 75 100 0 54 (41-67)
™) (21-86) (34-78)  (27-38) (41-67)

* 95% confidence belt on proportions in parentheses.



TABLE #4-51

DISTRIBUTiON OF WORKER SATISFACTION (number of yes/no responses from management)

Category in which
Licensee Selected BC

YK

NW AB SK MB ON PQ NB NS PE NF % Yes (*)
Analyze Cromat 1/0 1/0 100
Bratpy Telpy 1/0 100
Calibr 1/0 1/0 1/0 1/0 100
Consold 1/0 1/0 100
Com Prod 1/0 5/0 1/1 1/0 89 (52-100)
Gauges 1/0 1/0 1/0 1/0 o/1 3/0 2/0 1/0 1/0 1/0 o/1 86 (57-98)
Hum Opsce 1/0 2/1 2/0 23
Iradtr 1/0 100
Logging 1/0 n L/0 83
Radgty 1/0 2/0 1/0 75
Supplr 1/0 100
Target /0 100
Accelerator 1/0 1/0 1/0 1/0 1/0 100
Reactor 1/0 100
Hvy Water
Fuel 1/0 1/0 100
Mine 1/0 100
Wst Man
% Yes 100 1ao 91 100 50 95 90 100 100 100 50 91 (80-98)
(*) (53-100) (75-100)(55-100) (80-98)

* 95% confidence belt on proportions in parentheses.



TABLE &-6:

REPORTED BY LICENSEES

ASSOCIATION OF WORKER AWARENESS ANlj SATISFACTION AS

Number of lL.icensees

Reporting Workers

Number of Licensees Reporting Workers Satisfied (+)

Aware (+) + - +/- ?
+ 26 2 28 9
- 23 3 26 3
+/- 49 3 34 12
? 4 2 6

+/- Indicates sum of positive (+) and negative (=) responses.

?

Indicates undecided licensees.
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existing level of consultation. Responses in specific province and licence type categories
are consistent with this estimate, and do not suggest any obvious differences in employee

satisfaction between geographic regions.

Comparison of Tables 4-4 and 4-5 suggests that many employees are satisfied, even
though they may not be aware of the consultation process. This conclusion is supported
by a chi-square analysis of association between employee awareness and satisfaction as
reported by management in Table 4-6 (X2 1=90.31). However, it should be emphasized that
the conclusion at this stage is based on management's response. Employee responses are

summarized in Section 7.
4.2 Comments from Management During Telephone Survey

As indicated on Figure -], comments were solicited from licensee management
representatives contacted relevant to their perception of the usefulness of the existing
AECB consultation program and any recommendations for improvement. Comments
from specific, contacted individuals are listed in Table 4-7, and the most common

comments are summarized below.

(a) Most management at licensed facilities were happy with the current AECB
information program. Hcwever, very few respond to consultative documents. This
is generally since they treat these as information sources, feel their comments
would not affect the proposed regulations, agree with the proposal, or feel they are

not relevant to their company.

(b) Most feel their workers are well informed and satisfied with the level of

information provided on regulations.

(c) Many feit the consultative documents are too technical for workers to
understand. They only pass on summaries once regulations are finalized. They feel
management, as those most responsible for worker health and safety, should act as
intermediaries in passing regulatory information from AECB to ARW's.

(d) Many licensees with unions expressed concern about contacting the union.
Only a minority of the unionized employees are designated as ARW's in most cases,
and management saw the survey as potential source of alarm to other workers not
involved with radioisotopes. In general, these same companies were happy to have

ARW's contacted.



TABLE 4-7: SPECIFIC COMMENTS MADE BY LICENSEE MANAGEMENT IN

TELEPHONE SURVEY

1.

10.

1.

12.

13.
14.

15.

17.
18.

X-ray technicians not under AECB licence. However, some institutions designate
them as ARW's.

Mail list best information approach. Pleased with the current AECB information
program.

More information desired on an industry (licence-type) specific basis.

Management concern over contacting employees/union. Feel all such contacts
should be through management as intermediary.

Worker complaints about difference between male and female dose limits.

Find consultative documents informative but do not respond unless relevant to their
wark.

Feel personal contact AECB needed for when questions arise (possibly periodic
seminars).

Most regulations not pertinent and confusion results. A summary of pertinent
regulations on an industry-specific basis would be useful.

Alrregularity of consultative documents makes them wonder if they miss some

(suggest newsletter on a regular basis).

Concerns by non-ARW's (i.e., cleaning staff, workers in other areas who see
radiation signs) are a major worry. A very non-technical information approach is
needed.

Concern/confusion regarding ARW definition. Some did not know the term. Others
designate ARW's by completely different criteria.

Follow-up response from AECB summarizing comments on consultative documents
needed to show how comments are incorporated into final regulations.

Feel they are overregulated/licence applications take too much time.
Workers feel new regulations becoming too lenient.

Information too complex for workers.

Need more information on rationale for regulations.

Metrification causes confusion.

Afraid AECB will use information from survey to increase regulation of specific
licensee.
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(e) Few understood the definition of ARW and some use their own interpretation
of the definition as a reason not to designate workers. A common attitude was:
“since our business has never had accidental exposures exceeding the ARW
definition, we assume we never will and thus have not designated any ARW's".

(f)} Other methods for AECB to keep licensee workers informed were suggested,

including seminars, a regular newsletter, and a contact number (see Table 4-7).

(g) Th= April 1985 computer print-out was somewhat outdated. At least four
companies we attempted to contact were out of business, one contact name had died
and at least two retired, about 0% of telephone numbers had changed and about 20%

of the time we were referred to a new licence contact person.
4.3 Results of Union/Professional Association Survey

Thirteen unions or professional associations representing employees of AECB licensees
were identified by management personrel during the preliminary telephone survey of
licensees. Of these organizations, 1l were contacted during a similar telephone survey of
organizations representing employees. The personnel contacted, usually either local or
head office presidents, were asked whether employees of AECB licensees within their
organization were generally aware of the AECB's consultation process, and whether those
employees were generally satisfied with the consultation effort. They wex:e also asked to
estimate the number of designated ARW's and the number of non-designated ARW's

within their membership.

Most union/association contacts indicated that they were unable to respond with specific
reference to any particular licence category. Overall results with regard to perception
of worker awareness of and satisfaction with AECB's consultation process are
summmarized in Table 4-8. Respondants collectively estimated that they represented
2,43] designated ARW's (based on four estimates) and another 3,116 non-designated ARW's

(based on two estimates). Five respondants were unable to provide estimates.

From Table 4-3, it appears that approximately 40% (4/10) of decided employee
representatives felt that workers were aware of the AECB's consultation process, and
that approximately 38% (3/8) of decided representatives considered their workers

_satisfied with the consultation process. The awareness estimate is only slightly lower

than that suggested by employers (40% vs 54%). However, the satisfaction estimate is



TABLE 4-8: WORKER AWARENESS AND SATISFACTION AS REPORTED BY
EMPLOYEE ORGANIZATIONS

Number of Organization Responses

Response
Parameter + - +/- ?
Worker Awareness 4 6 10 l

Worker Satisfaction 3 5
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considerably lower than that suggested by employers (38% vs 91%). It also appears that
employee representatives were less certain than management about employee attitudes,
or less able tc generalize. This might be expected from the fact that the membership of
employee organizations may represent many different licensees and licence categories,

as well as non-licensed employers.
4.3 Comments from Unions and Associations During Telephone Survey

Union and professional association representatives were invited to comment on their
perception of the usefulness of AECB's consultation program and to suggest possible

improvements. The most common comments are summarized below:

(a) most unions contacted felt that there was a need for this study, either to
determine employee attitudes or to identify necessary improvements to the

consultation process;

(b) most unions considered occupational health and safety concerns of workers to
be part of their mandate and were involved in health and safety committees, either

jointly with management or independently; and

(c) several unions suggested that literature should be sent directly to workers by
the AECB, as well as to employers.

Other comments from specific contacted individuals are listed in Table 4-9. The desire
for legislation of health and safety committees (Comment No. 5) has been expressed
previously by union representatives (e.g., Heard, 1985).



TABLE 4-9: SPECIFIC COMMENTS MADE BY EMPLOYEE ORGANIZATIONS IN

TELEPHONE SURVYEY

L.

Need for evaluation of the AECB employee consultation process.

Need for improvement of the AECB employee consultation process.

Unions have a mandate to represent workers in occupational health and safety.
Literature should be sent directly to workers by the AECB.

Health and safety committees should be legislated and basic structure defined.
Higher standards for radiological health and safety are needed.

There should be regular meetings between employees and AECB representatives.
Feeliﬁg of distrust of AECB due to close relationship with management.

Little concern about radiological health and safety issues due to low activity levels.
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5. SURVEY OF ATOMIC RADIATION WORKERS

5.1 Questionnaire Design

The questionnaire design process included two stages of development. An initial pre-test
questionnaire contained a large proportion of "open" questions. Open questions require

written or verbal expression of opinions. The purpose of open questions in a pre-test is to
maximize information on the full spectrum of respondents' views while minimizing the

effect of the researcher's preconceptions on the responses (Whyte, 1977). Open questions
‘are time-consuming to complete, responses are difficult to quantify, and respondents
often require considerahble one-on-one perscnal contact with the interviewer in order to
clarify question intent. However, a list of responses to open questions can be used to

develop "forced-choice" questions during the second stage of questionnaire design.

Forced-choice questions ask the respondents to select from a list of given alternatives
those that come closest to representing their own view. The advantage of this approach
is that question intent is clearly specified by the alternatives, permitting rapid
completion and subsequent quantification of responses. The risk of misinterpretation is

reduced, facilitating later comparisons among respondents.

The pre-test helps to identify any ambiguities in working that might lead to
misinterpretation. = Ambiguities can then be clarified during the second stage of

questionnaire development.
5.2 Pre-test and Revision

The pre-test took place at the University of Toronto in April 1985. The University of
Toronto was chosen because it holds a diverse collection of AECB licences and

consequently employs a group of ARW's. Personal interviews were conducted on the
campus. A sample size of 29 respondents was obtained, including workers from each
laboratory.  After completing the questionnaire, each respondent was asked for

comments on any ambiguities encountered.

The pre-test questionnaires (Appendix A) were subsequently analyzed. Some redundant
questions were removed, based on the fact that most respondents interpreted and
answered them in the same way. Lists of responses were drawn{ixp for inclusion in
forced-choice questions. Where a wide range of responses was obtained, common
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responses were listed as forced-choice alternatives, and ‘'another' alternative was

included to allow for unlisted responses.

The original pre-test questionnaire took approximately 20 minutes for each personal
interview. Based on respondents’ comments, this was judged as too lengthy. Some
respondents lost interest about half-way through the interview, possibly undermining the
quality of responses. The revised questionnaire, Appendix A, took approximately ten
minutes for each respondent to complete. The revised questionnaire was finalized in

consultation with the AECB Scientific Authority.

The final questionnaire was designed directly to measure the employees':t awareness of
the AECB and its regulatory function, participation in the AECB's consultation process,
satisfaction with the consultation process, desire for increased participation, and

preferred mechanisms of consultation.

The questionnaire was also designed to identify key factors which may influence the
employees' response. Possible factors considered include: age, sex, education and
income; perception of radiation hazards on the job; length of time on the job; designation
as an ARW; union or professional association membership; work in a radiation area; and

handling of radioactive materials.

Responses to questions of satisfaction and perception are difficult to quantify on a
standardized scale without introducing highly technical response parameters. Verbal
terms do not necessarily have the same precise meaning or quantitative implications for
all respondents. However, the response scale for radiation safety issues can be
calibrated against the response to similar non-radiological safety issues. For this reason,
questions pertaining to worker satisfaction with consultation processes and mechanisms

of consultation in non-radiological health and safety areas were included in the

questionnaire.

Questions 21 to 34 pertaining to the evaluation of consultation mechanisms were
presented in reverse order on some questionnaires, in order to guard against response-

order bias. In long lists of alternative choices, there is a tendency to choose or prefer
the top items in the list. List reversal compensates for this effect. At each interview

session, some questionnaires of each type were used.
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5.3 Sample Selection

Sampling of ARW's as questionnaire respondents was confined to the Province of Ontario
for all radioisotope licence categories. While the distribution of licence types in Ontario
differed from that in other provinces, reflecting the greater degree of industralization in
Ontario, there was no indication from the preliminary survey of licensee management
that employee awareness of or satisfaction with the consultation process was likely to
differ greatly from one province to another. The majority of radioisotope licensees are

located in Ontario.

However, there were circumstantial reasons to suspect possible differences in employee
response between eastern and western uranium mine/mill facilities. In particular, high
grade non-pyritic ores are found in Saskatchewan whereas Ontario ores are typically low
grade pyritic deposits. The potential for human radiation exposure is greater in high
grade mines and, at some locations, open pit rather than underground techniques are
used. Consequently, both Saskatchewan and Ontario mines were invited to participate in

the survey.

There were also reasons to suspect possible differences in response of reactor employees
between Ontario and other provinces. In particular, a recent labour-management
confrontation at some Ontario reactor facilities may have influenced employee
attitudes. Consequently, employees at a similar facility in New Brunswick were aiso

surveyed. Invitations to include a Quebec reactor facility were declined.

A cluster sampling program was used to sample licensees within each licence category.
Each licensee which agreed to participate was asked to arrange interviews with available
ARW's. ARW's were defined to include employees who either handled radioactive
materials in the course of their work, worked in a designated radiation area, or were
individually designated as ARW's. At most facilities, all available ARW's were

interviewed. Representative samples of 50 to 100 workers were selected at some of the

larger facilities.

The definition of an ARW (Section 3) is not precise, and in practice may differ
considerably from one licensee to another. There are workers who handle radioactive
materials, or work in designated radiation areas, who are not designated as ARW's by
their employers. Similarly, there are designated ARW's who do not handle radioactive
materials or work In radiation areas; Many are designated as a matter of convenience, or
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of conservative company policy. It is often administratively easier to designate and
monitor all employees than to differentiate between designated and non-designated
staff. However, all designated ARW's are likely to consider themselves to be targets of
the AECB consultation process, as are other employees who handle radioactive materials

or work in radiation areas.

5.3.1 Selection of Licensees

Licensees were selected by stratified random sampling from the catalogue of licensees.
Radioisotope and accelerator licensees are catalogued by licence type on AECB
computer files. Other licensees are listed by licence type in the 1984-85 Annual Report.

Sampling effort within the major radioisotope licence categories was approximately 1%
of the number of licensees. In other licence categories, sampling effort was
approximately i0% of the number of licensees. The additional effort in these categories
is consistent with the greater average number of employees per licensee in the non-
radioisotope categories. Also, in non-radioisotope licence categories, the small number
of licensees precludes sampling at a 1% level of effort.

Each licensee selected constituted a cluster of employees in the cluster sampling
program. The employees interviewed in each cluster were considered to be

representative of ARW's at their licensed facility.
5.3.2 Selection of Employees

At most licensed facilities selected for the survey, the population of ARW's was fully
canvassed, except for occasional absentees. Most licensed facilities are licensed in a

radioisotope licence category. In these licence categories, the number of ARW's is

typically small and easily canvassed.

At the larger licensed facilities {more than 100 ARW's), representative samples of
employees were selected. In these cases, the sampling plan within the facility was
specifically designed to include employees from each shift and/or relevant department.
The plan was typically designed by management in consultation with union and/or BEAK

staff.

The degree of BEAK involvement in sampling within facilities varied. Some facilities
provided employee lists, permiting BEAK to design and conduct the sampling. Other
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facilities were reluctant to provide employee lists and conducted their own sampling of
employees. In either case, BEAK staff were usually present to conduct employee

interviews and answer any questions. In general, few questions of interpretation arose,
5.4 Employee Interviews

The preferred method for questionnaire administration was a group interview session.
Groups of up to 50 employees were gathered in a lunch or conference room and
questionnaires distributed. A BEAK researcher was present to provide instructions,
answer queries regarding instructions, or help respondents who did not understand
particular questions. Generally, there were very few problems with the guestionnaire

(the result of a successful pre-test).

The group interviews made it possible to interview large numbers of employees quickly
with their full attention to the questionnaire. Some employers were not prepared to
gather employees into group situations because of the nature of their work. These
included factories with assembly line production and hospitals where most medical
personnel are on constant call, In these cases, personal one-to-one interviews were the
preferred alternate method. In some cases, questionnaires were distributed to employees
who were asked to fill them in when they had time (i.e., on lunch or at home) and return
them to the employer who forwarded the completed questionnaires to BEAK. This was
only done when the two preferred methods were not feasible or possible. Rates of return
in this situation averaged about 80%. The main disadvantage of leaving questionnaires
with respondents or employers is the lack of verified quality control. The possibility
exists that the employer could remove questionnaires with "negative" responses or
change responses. The possibility of interaction among respondents also exists.
Interaction is not desirable since questionnaire responses are assumed to be
independent. These potential problems could not arise in group or personal interviews

where BEAK researchers directly administered and collected the survey.
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6. LABOUR-MANAGEMENT FACTORS

Labour-management relations are potentially important as factors influencing employee
response.  During periods of confrontation, opinions tend to become polarized.
Polarization is not necessarily confined to the specific issues under negotiation. Itis a

particularly important consideration when radiation safety issues are under dispute.

Labour-management factors were cited previously as part of the rationale for including
provinces other than Ontario in the survey of reactor licensees. Ontario power reactors
and heavy water facilities were involved in protracted negotiations with their union
throughout the spring and summer of 1985. Salaries, benefits and job security were the
primary issues. However, safety issues were raised during this period, and were subject
to press coverage. A wildcat strike erupted at one point, during which management took
over essential staff functions. During a subsequent legal strike, AECB permission was
‘required for continued operation of the nuclear plant in question, and was eventually
granted when management staff had received adequate training. Employee attitudes
towards management, safety and the AECB were highly polarized at this time.

Contract issues were eventually resolved by arbitration, and the final contract was
signed in the fall of 1985. Employee interviews were postponed until after the contract

signing, by mutual agreement of the reactor facilities and the AECB.

Labour-management relations also played a significant role in determining access to
mine sites for survey of uranium mining sector employees and in determining details of
survey administration. All western mine licensees contacted expressed concern about
questioning employees on their preferred mechanisms of consultation with the AECB,
since the list of possible mechanisms included and implicitly acknowledged a possible
union role in the consultation process. Some licensees also objected to questions
concerning union membership which were designed to detect possible differences in

attitude between union and non-union employess.

An attempt was made to obtain union-management cooperation in organizing employee
interviews with BEAK staff. This was considered advisable in a polarized situation in
order to increase the likelihood of obtaining a representative sample of employees and to
reduce the chance of one side or the other influencing employee responses. However,
- none of the western mines approached would agree to this arrangement. One Ontario

mine agreed to work with the union, though not on company time, and this arrangement
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was unsatisfactory to the union. Union elections underway at this time may have been a

key factor.

In order to gain the cooperation of the western uranium mines, it was decided, in
consultation with the AECB Scientific Authority, to permit company revision of the
questionnaire. The mining companies were re-~invited to participate under these
conditions, and encouraged to involve union representatives in the questionnaire review
and organization of employee interviews. This new invitation was also extended to

Ontario uranium mines and power reactor facilities.

Two western uranium mines, one with a union and the other without, agreed to
participate under these conditions. The revised questionaires are included in Appendix
A. Both companies insisted on deletion of Questions 36 through 39. The non-unionized
mine also insisted on deletion of Questions 40 through 43, in addition to minor revisions
to other questions. The minor revisions included clarification of some terms in the
specific context of uranium mining, and removal of all references to unions. This mine
also insisted on administering the questionnaire themselves, although BEAK was granted

observer status.

Ontario power reactor and heavy water facilities agreed to participate in the survey
subject to revision of Questions 14, 17, 19 and 40 for all facilities, and additional revisions
to Questions 6, 9, i1, 12, 16, 17, 18 and 19 at the heavy water plant. The changes to
Questions 14 and [9 at all facilities reflected an acknowledgement of the employer's role
as an intermediary in the AECB's employee consultation process. The changes for heavy
water plant interviews reflected AECB's primary concern with H3S poisoning, rather than
radiation, as a safety issue at heavy water plants. Other minor revisions to Questions {7
and 40 provided clarification of terms in the specific context of reactor operations.‘
Revised questionnaires are included in Appendix A.

The questionnaire revisions required as a result of labour-management factors
complicate the interpretation and analysis of survey results in the uranium mining
sector. In the unionized mine, many employees used Questions 40 and 4! to indicate that
they belonged to the union. This information was utilized even though respondants were
not asked to provide it. Employees at the non-unionized mine did not have the same
opportynity to indicate either union or professional association membership. Thus, in
analysis of response variation with union membership, union members were over-
represented in the mining sector. The minor revisions-to other questions were not

considered to alter significantly employee interpretation.
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In the power reactor sector, the revisions were considered, a M, to be minor.
However, the revisions for the heavy water plant altered the issues fundamentally, from
radiation to H,S hazards, reflecting a very different focus in AECB's consultation efforts
here, as compared to other licensed facilities. This must be considered in any

comparison among licence categories.
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7. SURVEY RESPONSE AND EVALUATION

A total of 543 questionnaire responses were obtained from employees. One hundred and
fifty-four or 28% of these respondants gave definite responses to all 47 questions. Fifty-
one percent of respondents were union members. As discussed in Section 6, some major
facilities insisted on deletion of certain questions as a condition of participation in the
survey. Thus, the number of valid responses may vary from one question to another, and
from one analysis to another, depending on the number of questions used for each
analysis. All major licence categories were represented, in approximate proportion to
the estimated number of workers in each category. Several minor licence categories
were excluded from the sample, since no workers specifically assignable to those
categories were found. These categories included CALIBR, SUPPLR and WSTMAN.
Workers performing these functions are likely included under other licence categories.
For example, reactor workers typically perform waste management functions on a

rotating part-time basis.

The questions presented to employees, and the answers provided, were divided into two
groups of variables. Response variables were considered to measure employee awareness .
of, participation in, and satisfaction with the AECB public consultation process.
Responses pertaining to health and safety consultation by other agencies were included in
this variable set for comparative purposes. Grouping variables were considered as
factors which could potentially influence the employee response. Relationships between
grouping variables and response variables were examined in detail, along with

relationships between response variables.

Table 7-1 summarizes response variables for the employee sample as a whole, without
regard to grouping variables, such as licence category. A complete breakdown of
responses by licence category is included in Appendix B. Table 7-2 summarizes
characteristics of the employee sample in terms of grouping variables, such as union or
professional association membership, ARW status, or socio-economic factors.

Average employee responses can be expressed either for the employee sample or for the
Canadian population of employees as estimated in Table 4-3. Table 7-] shows both
estimates of the mean response for selected key response variables. Differences
between the two means reflect differences between sample and population in distribution
of employees by license category. Sample and estimated population means were very

similar.



TABLE 7-1: MEANS OF EMPLOYEE RESPONSE VARIABLES

Sample Pop'n

Variable Mean Std Dev  Minimum  Maximum N Mean
vyl 1.07 .25 1.00 2.00 524 1.05
74 1.20 .40 1.00 2.00 843 1.18
¥3 1.17 .38 1.00 2.00 487 1.26
V4 1.46 .50 1.00 2.00 541 1.47
V9 2.00 1.00 1.00 5.00 540 2.01
vio 2.08 .80 1.00 5.00 541 1.99
Vil 3.76 4.26 1.00 14.00 542

V12 - 3.69 3.72 1.00 14.00 541

V13 W71 3.85 0.0 50.00 533 1.27
v14 2.47 7.13 0.0 65.00 487 4,16
V15 2.61 5.04 0.0 50.00 457 2,30
vi6 2.15 1.06 1.00 5.00 525 2.18
V17 2.13 .95 1.00 5.00 535 2.1
V18 1.41 .49 1.00 2.00 448 1.42
V19 3.78 1.16 1.00 5.00 458 3.34
V20 3.33 1.13 1.00 5.00 4586 3.58
V21A 5.49 2.80 1.00 10.00 515

y218 5.36 2.90 1.00 10.00 501

V22A 4.78 2.66 1.00 10.00 520

vezs 2.46 2.26 1.00 10.00 457

V23A 6.97 2.45 1.00 10.00 521

y238 -6.48 2.72 1.00 10.00 497

V24A 5.87 2.57 1.00 10.00 517

v24B 4.90 2.77 1.00 10.00 492

V25A 6.71 2.55 1.00 16.00 521

v2se 3.33 2.93 1.00 10.00 457

VZ6A 4.10 3.00 1.00 10.00 494

y268 6.03 2.91 1.00 10.00 501

vZ2ia 6.84 2.51 1.00 10.00 518

v278 6.61 2.65 1.00 10.00 501

v28A 5.59 2.72 1.00 10.00 506

V288 4.68 2.93 1.00 10.00 491

V29A 4.86 2.68 1.00 10.00 513

V298 4.01 2.69 1.00 10.00 486

V30A 5.85 2.69 1.00 10.00 519

V308 5.43 2.79 1.00 10.00 493

V31A 5.48 2.70 1.00 10.00 516

V318 2.55 2.41 1.00 10.00 455

V324 5.77 2.87 1.00  10.00 514

V328 5.84 2.93 1.00 10.00 495

v33A 4.58 2.69 1.00 10.00 517

v338 2.47 2.29 1.00 10.00 461

V34A 7.31 2.37 1.00 10.00 521

V348 5.22 3.18 1.00 10.00 481

V35 1.94 .23 1.00 2.00 543




TABLE 7-2: AVERAGE CHARACTERISTICS OF THE EMPLOYEE SAMPLE IN
TERMS OF GROUPING VARIABLES

Variable Mean Std Dev Minimum  Maximum N
Vo 1.23 .42 1.00 2.00 533
V6 1.14 .35 1.00 2.00 532
V7 1.28 .45 1.00 2.00 486
V8A 6.61 5.02 0.0 35.00 527
V8B 7.00 13.47 0.0 98.00 495
V36 1.49 .50 1.00 2.00 492
V38 1.74 .44 1.00 2.00 446
V39 2.60 1.16 1.00 5.00 438
V40 1.72 .45 1.00 2.00 - 408
V42 1.83 .38 1.00 2.00 363
V43 2.51 .99 1.00 5.00 362
V44 34.50 8.51 .0.00 65.00 527
V45 1.12 .33 1.00 2.00 525
V46 2.94 .92 0.0 4.00 525

1.00 5.00 507

Va7 4.34 «90

* V46 'no formal education’ recoded from 5 to O.
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Average responses are meaningful only for ordinal variables where possible responses are
arranged in some logical sequence. Questions Il and 12, in which respondants indicated
who they would first approach with radiological and non-radiological health and safety
problems, represented non-ordinal response variables. For these two variables, the
distribution of first choices was described, and the most popular choice in response to

each question was identified. Response distributions are illustrated in Figure 7-1.

Geographical comparisons between provinces were possible within the REACTOR licence
category. Two reactor facilities in Ontario and one facility in New Brunswick were
included in the employee sample. The breakdown of employee response by licence
category (Appendix B) lists these facilities sepacrately. Any apparent differences in
response between reactor facilities are discussed in the text. Similarly, responses from

two Saskatchewan uranium mines are listed separately in Appendix B.

A number of relational variables were calculated reflecting the difference between
employee responses concerning AECB and those concerning other agencies. For example,
the response for awareness of AECL (I = yes, 2 = no, Question No. |} was subtracted from
that for awareness of AECB (same scale, Question No. 3) to indicate whether each
respondant was more or less aware of AECB as compared to AECL. Similarly,
satisfaction with AECB's consultation effort was related to satisfaction with other

regulatory agencies (Question No. |9 response minus Question No. 20 response).

Other relational variables were calculated to adjust for time on the job as an ARW. For
example, participation in the consultation process was measured in terms of number of
contacts made to AECB or number of consultative documents received from AECB per
year as an ARW (Question No. I3 or 14 response divided by Question No. 8 response), as
well as over the respondant's lifetime. Finally, a relational variable was calculated for
each Question 2l through 3%, in which respondants rated specific consultation
mechanisms according to their value in (A) communicating opinions to, and (B) receiving
information from AECB {1 = poor, 10 = excellent). The relational variables (Score A -
Score B) reflected the employee's impression of directionality in each consultation

method. Relational variables are summarized in Table 7-3.

Relationships between pairs of variables were investigated by several methods, according
to whether the variables were discrete or continuous in nature. Categorical variables,
with a small number of possible responses, were tested for relationship to other
categorical variables by means of chi-square contingency analysis. Effects of



FIGURE 7-1: EMPLOYEE RESPONSE DISTRIBUTION - QUESTIONS 11 AND 12

Who would you most likely contact for information about:

radiation health and safety other health and safety
QUESTION 11 QUESTION 12
1.00 XXXXXXXXXXXXXXXXXXXXXXXXXXXX 296 1.00 XXXXXXXXXXXXXXXXXXXX 207
2.00 XXXX 31 2.00 XXXXXXXXX 90
3.00 XXXXXX 59 3.00 XXXXXXXXXXX 109
4.00 XXXX 30 4.00 5
5.00 1 5.00 1
6.00 XXX 17 6.00 xxx 22
7.00 3 7.00 xxx 22
9.00 2 9.00 XX 9
10.00 XxX 18 106.00 Xxx 27
11.00 XXXX 31 11.00 XX 12
12.00 XX 8 12.00 XX 11
13.00 XXX 23 13.00 XX 10
14.00 XXX 23 14.00 XX 16
LEGEND:
. safety officer 9. Workers' Compensation Board
2. safety committee 10. satety association (i.e., Industrial Accident Prevention
). supervisor Association, or Canadian Institute for Radiation Safety)
&,  Atomic Energy Control Board representative 11, expert (i.e., professor)
3. friend 1Z. doctor
6, union or professional association 13, not sure
7. Ministry of Labour (provincial) 4. other
8. Labour Canada



TABLE 7-3:

MEANS OF RELATIONAL YARIABLES COMPUTED FROM EMPLOYEE

RESPONSES
Variable Mean Std Dev  Minimum  Maximum N
N1R2 -.10 .31 -1.00 0.0 524
N3R4 -.24 .43 -1.00 0.0 487
NIR3 -.09 .39 -1.00 1.00 475
N2R4 -.27 .49 -1.00 1.00 541
N13R8 .13 .50 0.0 5.00 366
N14R8 .54 1.73 0.0 20.00 327
N15R8 .50 .98 0.0 10.00 309
N16R17 .75 .44 0.0 1.00 524
N9RIO -.08 .90 -4.00 3.00 538
N19R20 .44 1.16 -4.00 4.00 444
N21 .19 2.24 -9.00 9.00 496
N22 2.32 2.83 -7.00 9.00 454
N23 .50 1.73 -6.00 8.00 494
N24 .97 2.28 -7.00 9.00 489
N2S 3.39 3.33 -9.00 9.00 455
N26 -1.91 3.48 -9.00 8.00 475
N27 .26 1.88 -8.00 8.00 496
N28 .92 2.73 -9.00 9.00 - 482
N29 .84 2.10 -7.00 9.00 483
N30 .45 2.17 -9.00 8.00 491
N3l 2.93 3.03 -7.00 9.00 454
N32 -.01 2.13 -8.00 8.00 489
N33 2.04 2.65 -6.00 9.00 459
N34 2.14 2.98 -8.00 9.00 478
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categorical variables, such as union membership, on continuous variables, such as number
of contacts to AECB per year, were tested by Kruskal-Wallis analysis of variance, a non-
parametric technique. Relationships between continuous variables, such as contacts per
year and age, were tested by means of rank correlation analysis.

Continuous variables were also recorded into categories and subjected to chi-square
contingency analysis. For this purpose, age was recoded into two categories (young = 20~
4] and old = 42-65). Counts and counts per year, such as contacts to AECB, consultative
documents (or notices) seen, and press releases (or articles) seen, were similarly recoded
into two categories (0 and I-or-more). Results based on recoding in this manner were

compared to those obtained prior to recoding.

Relationships between key variables based on chi-square contingency analysis are
summarized in Table 7-4. Positive relationships are indicated by '+' and negative
relationships are indicated by '-'. Other relationships, though significant, were non-linear
and not easily summarized in unidirectional terms. These are indicated by '*.
Contingency tables and.chi-square values are given in Appendix C.
L]

Relationships between key variables based on Kruskal-Wallis analysis of variance or rank
correlation analysis are summarized in Table 7-5. Complete analyses and test statistics

are included in Appendix C.

Specific employee responses are discussed in Sections 7.l through 7.4. These sections
highlight the most important analytical results and present conclusions or
recommendations based on these results: Section 7.1, employee awareness of the AECB
and its regulatory function; Section 7.2, employee satisfaction with the public
consultation process; Section 7.3, employee participation in the public consultation
process and the desire for greater participation; Section 7.4, preferred mechanisms of
consultation. Recommendations for improvement of the consultation process are

included in Section 8.
7.1 Employee Awareness of the Consultation Process

A key question pertaining to employee awareness of the consultation process is employee
awareness of the AECB (Question No. I). A related question is whether the employee
correctly understands the regulatory function of the AECB (Question No. 2). The
majority of respondants were both aware of the AECB (93%) and correctly understood its



Worker Satisfaction

TARLE 7-b: RELATIONSHIPS AMONG EMPLOYEE RESPONSES - CHI-SQUARE CONTINGENCY ANALYSIS
Question No. 1 2 13 14 15 9 19
Awareness Correct  Contacts Consultative Press Feeling Worker

Meaning of AECB Re Function to AECB  Documents Releases for Cons Participation of Safety Satisfaction
Grouping Factors

36 Union Membership + + - - + -
.40  Ass'n Membership + +

44 Age + + + + ¢
45 Male Sex + + +

46 Education * + - + -
47 income + + +

7 ARW Status + + +

Response Variables

!  Awareness of AECB + +

2 Correct re Function + + +

13 Contacts to AECB + + + *

14 Consultative Doc's + + + + +
15 Press Releases + + + + +
16 Desire for Cons

18 More Participation -

9  Feeling of Safety

19

+ Positive relationship.

- Negative relationship.

* Significant but non-linear relationship, p <0.05.

Age categories = 20 - 4], 42 - 65,

Questions 13 - 15 categories = 0, | or more.



TABLE 7-5:

RELATIONSHIPS AMONG EMPLOYEE RESPONSES - KRUSKAL-WALLIS AND CORRELATION ANALYSES

Question No. 13 13 te 13/8
Contacts Consultative Press Contacts to Consultative Press Releases
Meaning to AECB Documents Releases  AECB Per Year Documents Per Year
Grouping Factors
36 Union Membérship - + -
40 Ass'n Membership + +
44 Age* + + +
45 Male Sex +
46 Education *
47 Income +
7 ARW Status +
Response Variables
13 Contacts to AECB* + + + +
14 Consultative Documents* + + + +
15 Press Releases* + * + +

*
+

Indicates rank correlation analysis, other relationships based on Kruskal-Wallis test.

Positive relationship.
Negative relatioship, p<0.05.

—~
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function (80%). Most of the few respondants who incorrectly stated the AECB's function
confused its role with that of AECL, mentioning, for example, reactor sales or
.research. Awareness and understanding of AECB was better, however, than awareness
and understanding of AECL (Questions 3 and 4, 83 and 54% respectively). These
percentages can be inferred from the mean response scores in Tabie 7-l which also gives
the number of respondants to each question.

Awareness of AECB and correct understanding of its function showed similar patterns of
variation with socio-economic grouping factors. Both measures increased with union
membership, male sex, income and ARW status (Table 7-4), Correct understanding (and
expression} of the AECB's function increased with education. Awareness of AECB was

also associated with educational level, but that relationship was non-linear.

Specific awareness of the consultation process was measured in terms of the number of
AECB consultative documents (notices) or press releases (articles) seen by employees.
The average ARW sees, or is made aware of, 0.54 consultative documents per year and
0.50 press releases per year (Table 7-3). The number of notices seen per year increases
with education and professional association membership. However, with union
membership, the number of consultative documents seen per year decreases (Tables 7-4
and 7-5).

Forty-four percent of respondants indicated that they had seen consultative documents,
while 55% indicated that they had seen press releases in their lifetime. The total number
of consultative documents seen increases with professional association (not union)
membership, age and income. The total number of press releases seen increases with

union membership, age, male sex, education, income and ARW status.

In summary, most of the licensee employees were aware of AECB and its responsibilities
towards their protection. Approximately half of the survey respondants had seen
consultative documents, and haif had seen press releases issued by the AECB. Awareness
of AECB was stronger among unionized than non-unionized employees. However, the
non-unijonized employees (most of whom belonged to professional associations) were

much more aware of the AECB consultative process.
7.2 Employee Satisfaction with the Consultation Process

Employees weré asked, in Question No. 19, to indicate the extent to which AECB had
done a good job in consulting with them. The average response on a scale of | = very
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good to 5 = very poor was 3.78, indicating that they felt a fairly poor job had been done.
The most common response (35% of employees) was 5, indicating opinions of a very poor
job. With respect to other agencies, departments and safety associations, the average
response was 3.30, indicating that respondents felt a more adequate job had been done by

other {unspecified) regulatory agencies.

Employee satisfaction increased with age, but decreased with education (Table 7-4).
Consultative documents {(notices) and press releases (articles), when seen by employees,
both had a positive effect on satisfaction. There was no relationship between employee
awareness and satisfaction, as also indicated by the responses of employers speaking on

the workers behalf (Section 4.1).

The employee's feeling of safety from radiation hazards did not seem to influence his
level of satisfaction (Table 7-4). The feeling of safety was increased by receipt of
consultative documents (notices) and reading of press releases (articles), and also
increased with age, education, income and professional association membership. Union
membership was inversely related to the feeling of safety. Employees felt about as safe
from radiation hazards as from other hazards on the job, with an average response in
both cases of approximately 2 = fairly safe on a scale of | = very safe to 5 = not safe at
all (Table 7-1). ‘

In summary, although the average licensee employee felt reasonably safe from radiation
hazards, most employees were not satisfied that a good job had been done in consulting
them. This feeling was particularly prevalent among the younger employees. Unionized
employees felt less safe on the job than their non-unionized counterparts. Therefore, it
is logical that they might be more concerned about increasing the level of consultation

{see Section 7.3 below).
7.3 Employee Participation in the Consultation Process

Employee participation was measured in terms of number of contacts made to AECB in
order to express opinions (Question No. 13). The average number of contacts per year as
an ARW was 0.13 (Table 7-3). Annual contact with AECB tended to increase with
professional association membership and to decrease with union membership
(Table 7-5). The total number of contacts, over the worker's lifetime, was also related to
age (Table 7-4). Twelve percent of respondants had made such contacts.
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Consultative documents (notices) and press releases (articles) received by employees may
be considered measures of employee participation, although they are discussed under
‘employee awareness' (Section 7.l). Annual receipt of consultative documents {Question
No. 14) follows a similar pattern to contact with AECB {Question No. 13), increasing with

professional association membership, and inversely related to union membership.

The desire for participation in the consultation process was measured by two response
variables. Employees were asked to indicate the extent to which workers should be
consulted by AECB (Question No. 16) and whether they would like to be more active in
the consultative process than at present (Question No. 18). The average response to the
first question was 2.15 on a scale of | = constant consultation to 5 = none, indicating that
a lot of consultation was desired (Table 7-]). Employees gave essentially the same
response with respect to other (unspecified) regulatory agencies (Question No. 17).

~“Fifty-nine percent of respondants indicated that they would like to be more active than
~at present in consultation with AECB. This percentage can be inferred from the mean
response to Question No. I8 in Table 7-1. Alternative responses were | = yes or 2 = no.
The desire for more consultative activity was directly related to union membership and
inversely related to professional association membership. It was also inversely

associated with the feeling of safety from radiation hazards and educational level (Table
7-4).

As noted before, while the average employee at licensed facilities is aware of AECB and
feels relatively safe in his job, he is not satisfied that a good job has been done of
consulting him. Unionized employees feel less safe on the job than non-unionized
employees and, therefore, feel a greater need for increased participation in the

consultation process.

Interestingly, although union members appeared more aware of AECB than their non-
union counterparts, as a whole, they were less apt to see and read consultative
documents or contact AECB directly. They tended to rely more on the media for such
information, either by choice or necessity. This may result in parf from the fact that
some of the larger union groups had had recent disputes with management in which it was
felt AECB sided with management. Many- of the union leaders interviewed expressed the
opinion that AECB spent all of its time with management and had little direct

involvement with employees or unions. '
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7.4 Preferred Mechanisms of Consultation

In Question No. ll, employees were asked to indicate who they would most likely contact
for information on radiation health and safety (or HZS health and safety for the HYYWAT
licence category). Fifty-five percent of respondants indicated that they would first
approach their radiation safety officer. Their supervisor was the next most popular
choice (lI%), followed closely by their safety committee (6%) or some other expert
(Figure 7-1). The same order of preference was expressed with respect to other types of
health and safety information (Question No. 12, Figure 7-1).

In Questions 21 through 34, respondants were asked to rate specific consultation
mechanisms on a scale of | = very poor to 10 = excellent for (A) providing information to

the employee, and (B) expression of opinion to AECB.

Table 7-1 shows the average scores. Workshops and safety committees received the
highest scores (approximately 7) and were considered two-way channels of information
eichange. Table 7-3 shows that the average A-B difference was small for these
consultation mechanisms. Educational programming was also highly rated as a

mechanism of transmitting information to employees.

All groups surveyed agreed that the best consultation process would include direct two-
way interaction with AECB. Employees and their union or professional association

representatives recommended three approaches:

(a) Workshops, where employees can interact with AECB representatives directly
to insure their questions are answered and their concerns responded to. This could
be similar to the Environment Canada (Section 2.1) annual, regional workshops, or as
site-specific meetings with licensee employees that could be conducted less formally
by AECB Inspectors when they are on-site. One most commendable example of this
latter approach was observed at an exploration camp in northern Saskatchewan in
1984 when the AECB inspector provided an information discussion (in English and
French) of the purpose and results of his inspection, as well as responding to
questions. This was well received by all in attendance.

(b) Indirect communication through the company's safety committee. Employees
and their representatives felt such committees should be a legislated requirement

with set procedures and membership requirements. Such committees are generally
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trusted to look impartially after the health and safety of employees. The typical
employee would consult with either the company safety officer, his or her direct
supervisor, or the safety committee if -any questions or concerns on radiation safety

arose.

() Educational programs were also recommended as a preferred method of direct
communication with employees. Employees seem to envisage an interactive
program, since this option was almost as highly rated for communication from the
employee to the AECB, as in the opposite direction. Such programs would ideally be
administered by a safety officer or safety committee with some background
knowledge. They would be generally non-technical and have any technical sessions
prepared on a job-specific basis (possibly for each of the major licence categories).
Early sessions would explain AECB and its regulatory mandate, the AECB

consultative process and how workers can become involved in this process or consult

directly with AECB if questions or concerns arise.

In general, employees and their union or professional employee representatives felt that

AECB should consult directly with employees.

Management representatives at licensed facilities had a number of additional
recommendations to improve the AECB consultative process. They tended to be happier
with the existing AECB program, and thus most recommendations were for improvements

to this program rather than new approaches:

{a) It was suggested that consultative documents should be much less technical, or

at least have a layman summary.

(b) Consultative documents should only be sent to industries which could be
directly affected by their contents. This would alleviate much confusion and excess

paperwork.

{c) A follow-up process (similar to the EPS Environmental Quality Update or the
TDG Newsletter or Special Bulletins, see Section 2.3) was recommended to resolve
the concern that arises when months or even years pass between notification of a

proposed regulatory amendment and its actual passing.
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In general, although management representatives receive AECB consultative documents,
they seldom pass these on directly to employees. The reasons expressed for this include:

{a) the consultative documents are too preliminary; this raises concerns about

changes which may never happen or may take years to put into effect;

{b) many of the consultative documents do not apply to their industry; workers

may not realize this;

{c) the consultative documents are too technical; management prefers to have
their technical experts review, summarize and simplify the information before

passing it on; and

(d) many employers feel that it is their mandate to protect their employees, and

thus direct contact between cmployees and regulators is not required.

Although, in most cases, management indicated that pertinent information was passed
on, by them to employees, in a simplified form, there is no guarantee that this does occur
in all cas.es. Many of the employees interviewed felt they were not kept totally informed
in this manner. The best approach to ensure a more complete coverage of employees
would be an expanded information network to include employee representatives. This is

discussed in Recommendation 8.1(b).
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8. RECOMMENDATIONS

Two types of recommendations are provided based on the surveys of employees, their
union/professional association representatives, and management at licensed facilities
across Canada as well as a review of public consultation programs utilized by various
Federal Government agencies. The prime objective in the study was to determine the
need for changes in AECB's public consultation program to optimize the awareness and
participation of employees at licensed facilities. Thus, the first set of recommendations
relates to the desires expressed by these employees and their representatives to be
better informed. The second set of recommendations relates to the needs expressed by
management. A third set of recommendations, though not based on expressed needs of
employees or management, may help to improve the targeting of the consultation
program. The recommendations, in general, apply to all licence categories included in
this study. The optimal approaches, in some cases, might change with the licensee
location, number of employees and union or professional association activity. Such

decisions must be made on a case-specific basis.

8.1 Recommendations to Meet the Needs Expressed by Employees and
Their Representatives,

(a) When employees have concerns relating to radiation protection or regulatory
changes, these are usually very job-specific and would require considerable reading
to find answers in the literature. Many companies do not have safety committees
and management with the technical background to understand the area of concern
and employees may not, especially at times of labour strife, wish to rely entirely on

management for information.

The best resolution of this problem would be through a mechanism of direct two-way
communication between representatives of AECB and interested employees or their

representatives (such as a safety committee including both management and

employee representation). Suggested mechanisms would either be through regional
workshops or employee meetings at each industrial location. Examples of such
approaches, used by AECB and other Federal Agencies, are discussed in Section
2.1. The AECB representative could be either a public information specialist or the
regional Inspector. A definite information program and perhaps training of the
AECB representative in public consultation are advised, but the program should be

informal in its presentation and maximize opportunities for two-way interaction
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with the employees. Information sessions along these lines have recently been

initiated by the Uranium Mines Division.

This type of program could be designed to mutually benefit AECB and workers in a

number of ways:

(D To educate workers on the responsibilities and public consultation
mechanisms of AECB. Once workers know how to obtain specific information
from AECB, they will be more apt to utilize and rely on existing AECB
mechanisms such as the Office of Public Information, published reports,

consultative documents and the AECB library.

(i)  To obtain feedback on regulatory initiatives. Most workers want their
opinions to be considered, but many find the necessity to review technical

documents and respond in writing difficult.

(iii) To obtain further feedback on the success of public consultation

approaches.

(iv)  To establish a better rapport between AECB and employees at licensed

facilities as well as a relationship of trust.

(b) Many licensee employees wish more chances for consultation with AECB. This
could be addressed with an expanded mailing of either the Notice of Issuance or
Summary Report discussed above, Almost all employees of licensed facilities belong
either to a union or a professional association. Notices of the availability of these
summaries could be made through these organizations and possibly placed in
newsletters. Employers could also be asked to cooperate by distributing such
notices. Due to many employers indicating they did not agree with AECB efforts to
keep employees informed, this latter may not be as successful. The media {through
news releases or advertisements), schools and libraries could also be used to inform

workers of the availability of this information service.

{c) A common wish of many employees at licensed facilities was to receive
further training on radiation protection. While this is not necessarily AECB's
responsibility, AECB could coordinate such a program with employers, unions or
professional associations and safety committees, and provide the required
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information or materijals, while the company or employee representatives conduct
the programs. The Uranium Mines Division currently offers this type of support for
company programs. Materials supplied by AECB could include audio-visual
materials, self-teaching computer programs, course instructions and background
materials for those who do the teaching, course materials for the employees and

some type of certification program for those who successfully complete the course.
Recommendations to Meet the Needs Expressed by Management

(a) The major complaints about the AECB consultative documents from those who
do receive them regularly were that they are too technical, and they are often not
relevant to the type of licence. A possible resolution would be a layman summary to
accompany or replace the consultative document. These would need to be more
extensive than the Notice of Issuance, covering topics such as the regulations
affected, purpose and general aspects of the proposed amendments and the types of
licensed facilities and/or jobs affected. The option could be given to those on the
mailing list to receive either the summary alone or both documents. Those receiving

the summary alone would have ghe option of requesting the consultative document

later, if they wish.

(b) The lack of response to consultative documents often resulted from these
being perceived as information sources alone as well as the reluctance of many to
prepare formal written responses. Response questionnaire mail-back forms could be
included with each consultative document to facilitate responses. This would have
to include a notice that those who wish to submit more lengthy written responses are
welcome to do so. A summary of these responses could be provided with the final

regulatory document in the form of an analysis report.

{c) Management representatives at many licensed facilities expressed a desire for
a follow-up process to resolve the concern that arises between notification of a
proposed regulatory amendment and its actual passing. It is recommended that a
regulatory journal or newsletter be issued on a regular basis to keep management
informed about the status of proposed amendments, and that this periodical be less
technical and more popular in style than the Regulatory Agenda.

(d) Reportedly the non-technical/non-ARW staff in many licensed facilities are

most concerned over potential radiation hazards. Cleaning staff, secretaries and

repmns
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workers from non-radiation areas often see radiation warning signs and immediately
assume the worst. While this is not necessarily AECB's responsibility, special
information notices could be prepared to explain the reason for posting such
warnings, the low probability of problems occurring, and what actions to take or who
to contact if concerns arise. Such notices could be made available to employers,
unions and professional associations for distribution to such staff and to be posted

adjacent to radiation warning signs.
Additional Recommendations to Improve Targeting of the Consultation Program

(a) Considerable confusion exists over the designation of Atomic Radiation
Workers (ARW's), Some licensed facilities designate no ARW's. The reasoning is
that since they have never had a worker exposed to radiation levels above the non-
ARW limit, they assume that the probability for such exposures is non-existent.
Others designated all workers, since they felt this was safer and easier to
administrate. Quite a number of management and employees surveyed had no idea
of what an ARW was nor how to designate them. AECB could rectify this situation
by setting more specific regulations or guidelines on designation of ARW's. These
should be based on the risk of exposure relevant to the different licence categories
on an industry-wide basis. Greater uniformity in ARW designation would help tc
define an appropriate target population for consultation programs.

{(b) Considerable confusion exists about licence categories. Some companies have
six or seven different categories including a consolidated licence. The contacts
identified by AECB often were only knowledgeable on one of those various licence
types even though they were listed as contact for all of them. An updating,
rationalization and consolidation of licence categories would facilitate the flow of

information from AECB to appropriatz licensee contacts.
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Questionnaire and Number of Responses to Each Question.

Heilo. Ve are researchers from Beask Consuitants Limited. We are soing & survey for the Atomic Energy Control Board (AECS} 20 iooe
at ¥3 ol improving channeis of consuitation detween warkers and the Board. May we have 3 few minutes af your ume IO answer some
1mportant questions’ Your name and address are not required, and all inlarmation will be kept strictly conlidential,

o Please take the time (0 think about the answers and, il you have any questions, ask one of our researchers,

o Please cirCle e appropriale response or write your answer in the space provided,

I Have you previcusly heaed of the Atomic Energy Control Scard (also inown as the AECER 524
res no not sure
it yes, go to questian 2; if ng go o question 3.

2 Beledly describe, in your opinion, the functlon of the AECS.

543
J.  Have you previowly heard of Atomic Energy of Canada Lid. Laisa known a3 AECLY?
bail no not wre 4 8 7
1t ye3, go t0 question 3; If na ga to question 3. -
8. Briefly describe, in your apinion, the function of AECL.
541

3. In your present job, do you, At sny time, handle radicactive materials?

yes no not sure 533
& Ocxs your jOb require you to work, at any time, In & designated radiation area?

yes R n nat sure 5 3 2

7. Have you deen desi d by 1! as an Atomic Radiation Worker (A.R,¥.)? (The AECBH requires the employer to
designate all vorkers who hlv‘ a r!uonlnle probability of receiving a 3 millisievert (300 mrem) radiation dose or more per year.)

yes no oot sure 486

8. How many years have you deen working?
527

As an Atomic Radiation Wormar 495

PFor your present employer

9. Hew safa do you [esl you are at wk, from infury, iliness or death due to radiation?

very moderately not safe 540
e nlc average unsafe stall
1 2 ) ] 3
10. HMow safe do yau fee! you are at work from injury, Hlvess, or death from all sther
hatards? .
very talrly moderately not safe 54 1
safe safs average unsale stall
t b . 3
1. If you wanted to find qut some Information adout radiation health and safery on your job, who would you most (ikely concact?
(please circle ane response only)
542
L radiation safety officer 9. Workery' Compensation Board
1 safaty committee 10, safety amociation {i.e,, Industrial Accident Prevention
).  spervisar Association, or Canadian [natityee Lor Radiation Safety)
4, Atomic Energy Control Board representative 13, axpert (.e,, professor)
3. {tiend 12 doctor
6. union or professiondd a31acistion 1. neot sure
7. Mimstey of Labaur (provincial) 18, ather {please specily}

L. Ladour Canaca

12 It you wanted 10 find out WOMe information sbout health and safety on yaur jod not related to cadiation, who would you most likely
contact? (please circle one response only, 4

1. Hluy alticer 9. Workers’ Compensation S8card

L safety committee 10. safery assogiation li.e., Industrial Accident Prevention
3. wpervisor Ausociation, ar Cansdian Institute for Radiation Safe.y?
8, Atomic Bnergy Cantrol Board representative 11. wapert . prafessor)

3. friend 12, docror

& union or grofessicnsl association 13, not sure

7. Ministry of Laoour {provinclal) 5. other (plense specily)

3.  Labour Canada

1). Approumately how many times have you contacted the AECD to e1press an opinion :Mumm; board rqvlnloru. policics or
guidelines By writing, telephaning, or attending & meeting with a representative of the AECS? 533

No. ot Times

1%, Appromimatcly how many times have you received a notice or consultative document directly from the AECHE of through your
employer concerning board reguiations, policies of guidetines?
LR7

Na Al Pimas
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13. Apprommately how many times have you read an article or press release (originating {rom AECB) concerning AECB regulations,

poiicles or guidelines in a jowrnal, magazine of newspaper? 457
No. of Times
16. To what degree do you feel that Pl should be by the AECS before regulations or license conditions congerning
radintion heaith and safety sre made? 5 2 5
constantly & lot some a little none aot sure
1 3 . 3 [
17. Yo what degree do you feel that employ should be by those in authority before regulations are made that concern other
types of occupational health and safety (other than radiation)? 5 35 =
constantly alot some & little none not sure
1 3 . 3 [

13, Would you like to be more sCtive than you are at present in the AECB's process of forming regulations or license conditions
Concerrung radiation hesith and safety? 448

yes o nat sure

19. To what extent has the AECS done a good job In providing Information to you and tinding out employees' opinions regarding radiation
health and safety?
456

very fairly fairly very not
good good adequate poor poor sure
1 2 3 s 3 [

20. In general, 1o what extent have other agencies, govemment depariments, and safety sssociations done & goad job in providing you
with Information and finding out your opinions conCerning other types of occupationaf health anc satety regulations? 4G

very fairly fairly very nat
good good adequate poor poor sure
1 2 3 ) 5 é
The L i fist possibie public | hods which could be wed cither by the AECB directly, or by employers,

uniens or pro-h‘ulwul associations. Pleass rate sach one according 1o how well the method would provide information (o you from the
AECH, and how wef! it would provide an opportunity [or you to axpress your dpinion 1o the AECB, The scale is from } to i0, with 10
being excelient and | very poor. Please read them all aver first before starting.

provide express
information your opinion
10 you to the AECB
21, Bublic Meeting:
Open mestings tollowed by & question period to gauge worker reaction. 515 S01
1Z News Rejeasess
Tnformation summary intanded for naws media use (rewspapary, radls, TV). 520 457
23. Vorkshopu
Formal presentation of information followed by active discussion in small groups, 521 497
28, %ﬁn Houses:
uplays and infy ion summaries by psrsonne( capable of discussing
them, 217 492
23, Newsletterns 521 457
Feriodic information summaries malled to you from a malling tist.
26. Surve
Testionnaires provided (o you, then collected and snalysed. 494 501
27, Safety Committee:
oyer, worker (o union) and AECS representatives who meet periodically to review, 518 501
comment and provide recommendations.
28. Expert Oqiniom
tveys ol individuals with acceptad expertise on WpIC 10 geuge reactions ang
e fons Grtpecior, scientins 506 491
29, Public Reports:
echnicai reporta either ¥y 16 public req § them or through
Ubraries. After reading, people can write 8 letter o express their opinion if
they vish, ' 313 486
3. gpecinl Interest Croup Seminaray
i o special i roups. These will usually include presentations
with the group‘s viewpaint in mins. é 1 9 4 2 3
3, Postars:
Wiormatien presentad in display window of poster format in the work aced. 516 455
32. laformation Olfices:
n office and P il for worker ions or of epivian
{érop=in centre andlor hot line), . 514 496
13. Media Advertisement: 517 461
Evariisements in newspapers, radio, or television to inform workers.
38, fducationa! Programs:
Filﬂu. 311d¢ shows, workdooks, and discussion at an argsnized worker meeting, 52 ]. 4 l



3

36

3.
n.

3,

o,

.2,

[} 8

Now | am going to sk you some persona] questions about yourself, All the information you provide will e kept confide=~1 1l »-

—Ah-

If you CAR suggest & wperiar proceas not mentioned above, please deacridbe il briclly on the lollowing lines: 54 3

Do you belong 10 & unian?
y 492

-

yes no not gure

it yes, which one?

Have you ever discussed AECS regulations with a union representative of iNIPCCIOr of at union meetings, or have you ever read
sbout AECS regulations in a unicn magazine or newsletter?

yes o nat sure 446
To what extent 3o you feel unions should te [nvolved [n the AECB's pudlic consultation procass?
congtant alot ome a little none not 438
input of input input input atail wre
1 2 3 3 3 &
0o you belang to any geofessional assaclation?
yes no nat sure 408

If yes, which onels)?

Have you ever read about AECH reguiations or License conditions in your a3sociation's magazine or newsletter, or have you ever been
by your L regards to an AECD regulation?

res no nat sure 3 6 3

To what ¢xtent 00 you feef professional associations shouid be involved in the AECA's public consultation process?

eenll.lnl ajot some a litzle none noe 362
input of input input input atall sure
i H L} 3 &

name will not de needed with any of this Intormation,

..
.o,
"

L1

What ls your age: ______ rears 527
Sen male  female 525
What is the extent of your formal education? (plkase circle)

525

L Public School

E 3 Sacondary School

b 5 Community College
L University

5. No formal education

Which of the f{ollowing categories best cescribe the combined total annual income (defore tixes) of all e members of your
household?

L under §10,000 507
L $10,000 - $29,000

3. $20,000 - $30,000

8, $30,000 - $a0,000

3, $40,000 or more
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Revised Questionnaire for Some Reactor Facilities

Hello, Ve ars researchers from Beak Consultants Limited. We are doing a survey for the AtormsC Energy Control Board (AECB) to foon
at ways of improving channels of consultation betweed workers and the Bosrd. My we have a lew minvies of your Sime 10 answer some

imporwunt questions? Your name and address are not required, and atl information will be kept atrictly contidential,
@ Plea talm the time to think about the snswers and, if you have any questions, ask one of our rescarchers.

©  Please clrcle the appropriate response or write your Snswer in the 3pace provided.

1. Have you peeviously hesrd of the Atomic Energy Control Board (also known as the AECA)?

yos no Aot sure
If yus, g0 to quastion 2; if na go to question ).
2. Briefly describe, in your opinion, the function of the AECB.

3. Have you previously heard of Atomic Energy of Canads Ltd. (also known a3 AECL)?

e o not sure
It yes, go to question 4 If no go to question 3. .
%, Briafly descride, in your opinion, the function of AECL.

3. In your present job, do you, at sny time, handie radicactive materials?
o8 o~ not sure
& Does your job require you to werk, at any time, In a designated radistion area?

yos o Aot sure

7. Have you been desi d ® I a1 an Atomic Radiation Vorker (A.R.W.)? {(The AECE requires the employer to

Yy your
designats all workers who have a re ble probability of receiving & 3 millisievert (500 mrem) radiation duse or more per year.)
yeu no . ™ot surc
&, How many years have you been working?

PFor your prasent employ

Az an Atomic Radiation Worier

9. How safe do you feei you are at -‘rh, from injury, iliness or death due to radiation?

vary moderately not safe

ale llle average wsale atal
1 2 3 . 3

10, How safe do you jee! you are at work Jrom injury, Lliness, or death from all other
hazards?

very falrly moderately not waie

safe safe aversgs wuafe atall
1 b . 3

I1, 1If you wanted to {ind out some information about radiation health and safety on your job, who would you most likely contact?

{planse clrcie one response only)

L radiation sstety officar 9. Yorkers' Compensation Bosrd

1. safety committee 10, safety ansocistion (I.e,, Industrial Accident Prevention
3. suparvisor Association, or Canadian Institute for Radiation Safety)
4,  Atomic Energy Control Board representative 11, expert G.e., professor)

3. friena 12, doctor

&  unlon er prafessionsl assoclation 13, not sure

7. Ministry af Labour (provinclal) 10, other please specity)

[ 3 bour Canada

12 if you wanted to tind out some Information about health and safety on your job not related to radiation, who would you most likely

contact? (plzase circse ons response only.

L safety officer 9. Yorkery' Compenunm Board

2. safety committee Industrial Accident Prevention
L supervisor Association, or Canadian Institute for Radiation Safety)
8.  Atomic Energy Control Board representativg 11. expert li.e,, professor]

5. friand 12, doctor

& unlon or professiona) association 13, not sure

7. Ministry of Labour (pravinclal} 18, other (plesse specity]

1. Labour Canada

I3, Appreximarely how many Umn have you contacted the AECD to espress an opinion concerning board regulations, policies or

guldali by writing, g or & meeting with & representative of the AECS?
Na, of Timas

10, Apprezimately how many times have you ceceived or been made aware of & aotice or consultative document directly from the AECH
or through your empi g doard reg i policies or guidelines?

No, of Times
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1S. Approzimately how many times have you read an article o press release loriginating trom AECB) concerning AECS regulationu,
palicies or guidelines in a journai, magazine or newipaper?

No, of Times

16. To what degree 9o you fee! that employees should de consuited By the AECS befare regulatiom or hicense conditions concerming
radiation health and safety are made?

constant|y 4 lot some a little none ot sure
I 2 ] . 3 6
17, To what degree do you jeel that employ shouid be reg: ¥ agencies belore reguiations are made that concern
other types of occupational hestth and safety (other than uduuea)’
constantly alot mme alittle none not sure
] 2 . 3 3

18, Would you Uke to be more active Dwan you are at present in the AECB's process of f(orming regulations ‘or license conditions
cancerung radistion hesith and safety?

res ~ ot Jure

19. To what extent has the AECB done s good job in providing information to employer/employee and finding out employees' opinions
tion health and safety?

.

very faiely {airly very not
good good adequate poor poor wre
1 2 ‘? L} 3 6

20. In general, to what extent have other agencies, government depariments, and safety associations donc a good job in providing you
with Information and finding out your opinions concerning other types of occupational health and safety reguiations?

very falrly Lairty very not
good good adequs te poor poar sure
] 2 3 ] 3 é
The i list ible public tlon which coyld be used ¢ither by the AECH directly, or by employers,

unjons er wol-ulwl ssociations, Pleass rate each one according to how “vell the methad would provide infarmation 1o you from the
AECB, and haw well it would provide &n opportunity for you to expreas your opinion ta the AECB. The scale I3 {rom I te 10, with 10
being uc-u-nt g | vacy poor. Please ruad them all over fieat before starting.

provide express
. . information your opinien
1o you 10 the AECS
21, Public Meeting:
Spen meetings {ollowed by & question period to gauge worker reaction,
22 News Releases:
orrmation summary intenced for news media usa {newipapers, radio, TY).
2). Workuhoos
ormat presentation af inf ton by active di ion in small groupa.
* e
uplays and int tion summaries panied By personnel capadle of discutning
tham.
13. Nawsietterst
Periodc inlormation summaries mailed to you {rom a mailing list.
26. Surveys:
Tuestionnaires pravided to you, then collectad and analysed. - -
27, Satety Committee:
m&w unlon) and AECS representatives who meet periacically o revicw,
comment and provioe recommendations.
1. E3 Ffl Ogmlom
'vays O Il'lduudulh vlm M:apttd up-run on topic ta gauge reactions and
soliclt % u),
. Pudlic Reo ’
aChAicai reports either released directly to public requesting them or through
lUbrarles. After raading, people can write a ietter to exprews their opinon if
ey wish, . —— —_—
30. Specisi Interest Grouo Seminacar
Presentations 10 1pecial interest groups. These will usudlly incCiude presentations
with the group's viewpaiat in mind.
M, Posters
Intormation presented in display window Of poster [ormat in the work area,

I [nformation Officens .
" oflice and ilable for worker i or expressions of epinion
(deop-in centre andfor hat line).

33. Media Advertitement:
Advertisements in e wspapers, radio, r televisian to nform warkers.

3, Eaucationsl Programa;
ilms, slide shaws, workdooks, 4nd disCussion at an organized worker meeling,
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33. M you can suggest o supcrior process nos mentioned above, please descride it briefly on the tollowing lines:

36. Do you delong to a union?
yes no "L Sure

37. 1 ye3, which one?

8. Have you ever discuased AECS regulations with & union representative or inspector of at union meetings, of NAve you cver redd
about AECB regulations in a waion ine or newiletter?

res ~n not sure

39, To what satent do you {eel unions Jhoyld be involved in the AECS's public consultation process?

<Constant a jot some a little none nat
input of (nput input input atrall wre
1 H 3 L) 3 [

40, Do you belong to any prolessional association (such as % ) ar corporste musocistion (sjuchma % )7

yeu no not sure
AL, If yes, which onels?
42, Have you ever read about AECS regulations ar license ditions in your association's magazine or newsletter, or have you ever been
contacted by your association in regards 10 sn AECS regulation?
yes o not sure
83, To what extent do you {eel professional LAt should be i in tve AECE's public comuitation process?
constant s lot some a little none not
input of lnput Input input atall wre
1 2 3 L) 3 3

Now [ am going to a3k you 1ome personal questions about yaurself. All the information you provide will be kept confidential and your
name wi!l not be needed with any af this information.

a4, What s your age: years
43, Sex male female
46 What {3 the extent of your formal education? (please circle)

L Pudlic School

2. Secondary Schaal

% Community College
% University

3. Nao formal education

¥7, ¥hich oi"w Iollowing categories Dest cescribe the combdined total amnual income (before taxes) of all the members of your
household?

L under $10,000

2 $10,000 - $20,000
3. 520,000 - $30,000
v $30,000 - $40,000
3. 500,000 aor more

* Name Deleted
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Revised Questionnaire for a leavy Water Plant

Mello. Ye are cusearchers from Bask Contuftants Limited. Ve are doing & survey for v Atomic Snergy Control Board (ALCS) 20 inow
4t wayy of impraving of workers and the Bosrd May we Mave 4 ftw minutes of your UmMC 10 dni1wer ame
iMmpertant queIUOne? YOur nama and addrets are not required, and all informauna will be lept strictly conlidential,

le

Plaase tale Tw tims o ANk About O answers and, If you have any Questions, ash ene of ewr researchers,

Plense clrcle v appropriate Maponse or wrist yeur answer in the 1pace provided,

Have you previously beard of the Atomic Erargy Contrai Board lalso inawn ar the AECAR?

yea no Aot sure
U yes, 30 te question Z; if ne go te queston 3, ’
2 Briafly suscribe, In your apinien, the function of the AZCS,
). Have you previowly heard of Atomic Energy of Canada Lid, (also known as AECLY?
res no Aot sure
i yes, go to question 3 If ne g0 8 question 3, .
4, Brlafly owscriba, In your spinion, th function of AECL,
3. W yeur present jeb, 90 you, &t an7 tima, Aandie radisecive materials?
you na ot sre
& Does your job require you te wark, 4t any tUme, in an H2$ buddy area?
you L not sure B
7. Mave you been oy your 23 an Atamic Radlation Workar {AR.¥.1?7 ({The AECH requires the employer to
essignam all werimrs ) whe heve n blc prodabifity ef receiving 8 I miltislevart 00 mrem) raclation aose or more per year.)
O "o not sure
& Mew many years have you been werking?
Por your prusant employer
As an Atemic Radiation Verimr
9, Mew 1afa do you tes] you are &t -'h feom Injury, UWiness er death due te NS poisoning?
very mederately aot sale
safe u!o sverage wuale atal
1 2 3 L] 3
19, Mew siin 4o you lee! yeu are at werk frem inpary, Liness, or Grath {rom all schar
hazards?
vary falrly medsrately not wfe
safe ale avernge wuste stall
1 1 3 . )
IL. ¢ you wanted to find out seme information about Chemical (e.g., M5} health ard safety on your job, who would you most Likely
cantact? (please circle one resporses enly)
i, satety efficer 3.  Werhars' Comperuation Boarq
Z  safety cammiriee 16 uluy assoclation (Ls.. Industrial Accident Prevention
L sparviser n, o¢ Canadian for Radiation Safety]
L Atemic Bnergy Contrel Board representative 11, ezpert daa professor)
3. triend 12, eacter
& wnien or prefessional ansecistion 13 set sure
1. Minhizy of Lasewr (provinelal) 6. ethar {plnse specliy)
L Lamewr Camaaa
12 1t yeu wanted te find out seme (Nfermation about bealth and salcty on rour job nO! rejated to st, who would you moat Likely
contact? (piease circie ene Fespenee enly,
L ul'ny atficar 9, Varnen' Compensation Board
2  safety committee 10. safety assoziation (ie., DGustrial Accisent Preventan
L mpmcviaer Asseciation, or Canadian lnstitute for Radiation Sefety)
S, Atemic Srergy Centrol baard represantative 11, expert Ux., professor}
3. friend 12 eecior
& unien or prefessional sssecistion 13. netsure
7,  Minlstry of Ladewr {previncial) 18, sthar (piease 1pacily)
L Lamewr Carads
13 Anullmauly hew many Umss have you Gontacted the AECH to «xpress an opinion cmc-mm; board regulations, policies or

by weiting, g, o § &8 meeting with a representative of the AECS

Neo. of Timas

APSrezimately hew Many tIMal Aave you rece|ved of Dean Made eware of & NOtice or Gonsvitative document directiy (rom the AECSH
o through yewr employer Cencerning baard reguiations, policien or guidalines?

Ne. of Timey



-AY9-

13. Approximately Row many times have you resd an sfticie or press release {originating {rom AECB) concerming AECS reguiations,
policias or guidelines in a Journal, magazine or newspaper?

No. of Times
16 To what degree do you feel that employees should be contulted by the AECB before reg i or license d| concerning
chemical {¢e.g., Hp5) health and safety are made?
constantly alet some a litile none not sure
2 3 . 3 4

17, To enhat degree do you feel that employees should be consulted by regulatory agencles before regulations are made that concern
other types of occupational haalth and satety (other than HySI?

constantly alot ome alittle nore aat sure
i 2 b L] 3 6

{8 Wouid you like 10 be moft MCUve than you are at present in the AECB'S process of forming regulations or license conditions
concerning chemical (e.g., H2S) heaith and safety?

yor L) not sure

19. To what extent has the AECS done a good |ob In previding information to empioyer/employee and finding out employees’ opinions
regarding chemicat (e.g., HaST health and safety?

very talrly Lairly very not
good good adequate pooc poor wre
i 2 3 ) 3 [

20. In genaral, to what extent have other agencies, gavernment departmaents, and safety associations gone & good job in providing you
with information and finding out yousr opinions concarning other types of occupations] health and safety regulations?

very fairly Lairly very not
good good adequate poor poor ure
1 2 3 L} 3 [

The following questions list possible public consultation methods which could b used either by the AECE direcily, oc By employers,
unions or professions) Amsociationi. Plaase rate ¢ach one sccording o0 how well the method would provide information to you from the
AECS, and how well it would provide an opportunity for you W0 sxpress youwr Gpinion o the AECB. The scale is from 1 10 10, with 10
being ¢xcelient and | veey poor. Please read them all over first before starting.

. provide express
information your opinion
1o you to the AECH

11, Public Meeting: .
Cpen meetings foliowed by & question period 10 gauge workkr reaction.

22 New: Rejeases:
Thiermation summary intended (or news awedia wa (ewspapars, radio, TV).

E2 8 'E%E‘
oAl pr o don f by acuive &1 in smajl groups,
1%, Open Houwsen
Buliﬂrl and information summaries accompanied by personnel capable of discusing
[
13, Nawiletrerss
T wiormation summaries mailed to you from a malling (st
26 Surve
ﬁlumnl pravided to you, then collected and snatysed.
27. Safety Committee:
ﬁiﬁnr. worker (or unjan) and AECB repr who meet pefi y 10 review,
and provice
n. EIEH Q%im'uu
*Ys O vidusls with sCCRpied expartise On wWpIC 10 gauge reactions and
wileit iona 1 1, sCiEnUsLS),
D. usic Reporsss
echnical reporis sither relsased directly to public requesting them or through
librariws. After reading, people can weite & letter to express their epinion if
ey wish, — —
n. cial tnterest Croup Seminers;
Presentations Lo special inserest groups., These will usually inciude presentations
with the grewp's vhewpaint in ml
3. Posterss
Thisrmation presented in display window or poster format in the work ares,
)8 Inémnlon Offices:
A elfice and telephens Svailadle for worker questions of eapreasions of epinion
(dropeln centre and/or hot lina),

3, Msedis Advertisement;
Aevertisements in ne wipaperi, radie, or television 1o inform workers.

38, Bducations! Programs:
ilms, slide shows, workbooks, and discussion &t an organized wei ker meeting.



33,

37,

3.

L8

2,

4.
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11 yo ) can suggeat & mperior process Aot mentioned abave, plaase describe it briefly on e {ollowing lines:

Oo you telong to & union?

yes no not jure

I yes, which one?

Have you ever discussed AECH reguiations with & union representative o7 inspector o at wnicn mectings, or Nave yow ever read
sbout AZCE reguiations in & wnion magatine of newsletter?

res o not sure

To what extant 4o you [ee] unions sheuld be Invoived In the AECH's pudlic consuitation procass?

constant s lot some s listle none not
Input of Input input input at all sre
] 2 3 . J )

Do you belong to sny professional associdtion (such & * ) or gorporate amoclation (uch as 4 n
yes o not sure

it yes, vhich ot 47

Have you aver read about AECS regulations of license Conditions In your associations magazine or newilciter, or Nave you ever been
contacted dr your association in regards t an AZCS regulation?

res e not 1ure

To what aztent do you lesl professional associations should be involved in the AECH's public consultation procras?

constant e jot some a Utthe none not
input of input input input atadl ure
1 2 3 . 3 ¢

Now ! am going to a3k you some personal questions abaut yourself. AL ithe information you provide will be kept conticentiai undg your
Asme will not B mecded with any of this informatioa.

(Y%
(18

.,

*

What s your ages years

St malke female .
What is the extnt of youwr formal education? (please eircle)

L Public School

L. Secoadary Schoot

N Community College

8 Univenity

3. No tormal edusation

Which of tha following categories Dest descride t™he comdined total aniual income {Before wics) of all the memoders of your
househald?

L. under $10,000

S 310,000 - 523,000
3. $20,000 . §30,000
%, $20,000 . $20,000
3. $%0,000 or more

Name Deleted
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Revised Questiounaire for a Unionized Mine

Hello. Ve are researchers from Beak Consuitants Limited. We are doing 8 survey for the Atamic Energy Control Board (AECB) 1o Jook
at ways of impeoving channels of consultation between workers and the Board. May we have & fcw minutes of your time 10 answer some
important Qquestions? Your name and address are not required, and a}l information wilt be kept strictly conlidental,

o

L.

Please take the time to think about the answers and, if you have any questions, ask one of our cescarchers,

Please circle the appropriste response or wrlite your answer In the space provided,

Have you previously heard of the Atomic Energy Control Board {also known as the AECS)?

yes no not sure

if yes, go to question 2; if no go 1o question J.

2, Briefly describe, in your opinlon, the function af the AECB,
3. Have you previously heard of Atomic Energy of Canada Ltd. (also known as AECL)?
yeu no not sure
if yes, go 1o question #; if no go 1o question 3, .
o,  Brictly describe, in your apinion, the function of AECL,
3. In youe present job, do you, st any Ume, handie radioactive materials?
yes no not sure
& Does > . job cequire you to work, at any time, in & designated radiation area?
yes no not sure
7. Have you deen designated by your employer as an Atomic Radiation Worker (AR.W.I? (The AECB requires the empioyer to
«sip\‘l! all workers who have & feasonable probability of receiving & 3 millisievert (300 mrem) radiation dose or more per year.)
' yes no . not sure
8. How many years have you been working?
For your present employer
As an Atomic Radiation Worker
9. How sate do you feel you are at wock, from injury, iliness or death due to radistion?
very Lairly moderatcly not safe
safe sale average unsafe atail
3 2 3 ] 3
10. How safe do you fee! you ace st work from injury, iliness, or death [rom all other
hazards?
very fairly moderately not safe
safe ufe average unsate at afl
I H 3 . 3
11. If you wanted to lind out some Information adout radiation heajth and safety on your job, who would you most likely contact?
(please circle one response only
I. radiation safety officer 9. Workers' Compensation Board
2. safety committee 10. safety association li.e., Industrial Accident Prevention
3. supervisor Association, or Canadian Institute for Radiation Safety)
8, Atomic Energy Control Board representative 11, expert li.e., professor)
4 triend 12, docior
6. union or professional association 13, not sure
7, Ministry of Labour {provincial) t4, other {please specity}
8. Labour Canada
12, It you wanted to lind out some [nformation about health and safety on your job nat related to radiatuon, who would you most likely
contact? {please circle one response only,
1. u(u, officer 9. Workers' Compeniation Board
2. salety committee 10. safety association {1.e., Industrinl Accident Prevention
3. supervisor Associstion, or Canadian nstitute for Radiation Safety)
8. Atomic Energy Control Board representative 11, expert fi.e., professor)
3, flriend 12, doctor
&, unlon or professionas assoctation 1). not suce
7. Ministry of Labour (provinclal) 18, otner {please specity)
B Ladour Canada
13 Appveurnluly how many umel have you contacted the AECS to enpress an opinion concerning baard regulations, policies or
lines by writing, tel g, of ding & meeting with & representative of the AECS?
No. of Times"
th, Appeoximately how many times have you r!l:ﬂ'!d'l nonc: or consultative document directly from the AECS or through your

emplayer concerning board , policies or

No. of Times
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15, Approumately "ow many times have you resd an article or press reiease {originating fram AECB) concerning AECS reguiations,
policies ar guidelines in & Journai, magazine of newipaper?

Na, of Times

16, To what degree do you feel that employces should be consulted by the AECB before regulations or license conditions concerning
cadiation health and silety are made?

constar.tly a lot some a lictle nane not sure
1 ) . 3 é
17, To what degree do you {eel that pioy shouid be By thase in authority before reguiations are made that concera other
typcs of occupational health and safety (other than radiation)? B
constantly alot ame a linle none not sure
1 b4 3 . 3 6

13, Would you like to be more active than you are &t present in the AECB's process of forming regulations or license conditions
concerning radiation heaith and safety?

yes o not sure

19. To what exient has the AECS done & good job in providing information to you and finding out employees’ opinions regarding raciation

neslth and safety?

very tairly fairly very not
good good adequate poor poar sure
1 K 3 ] 3 3

20. In general, to what extent have other agencies, government dzpartments, and safety associations dene a good job in providing you
with information and finding out your opiniong concerning other types of ocCupational Meaith and safety reguiations?
very fairly lairly very nat
good good adequate poar poor sure
! 2 b] L] 3 &

The {ollowing questions list pouible public consultation methods which could be used either by the AECH directly, or by employers,
unions or peofessional associations. Please rate each one according to how well the method would provide information 1o you from the
AECS, and how well it would provide an appoctunity for you to express your opinion to the AECB. The scale is from | to 18, with 10
deing exceflent and | vecy poor, Please resd them all over first defore stacting.

) )
provide express
information your opimian
—foyou =~ _tothe AECH
21, Pubdlic Meeting:
pen T by a q ion period to gauge wocker reaction,
22, Necws Releases:
Information summary intended {or news media wse (newspapers, radio, TY).
23, Workshopss
ormal presentation of information followed By active discussion (n small groups.
28, Qoen Howses:
Eupun and information summaries sccompanied by perionnel capabdle of discusaing
them. —— —
25, Newsletters:
Pericdic information summaries mailed to you from & mailing list,
2%, Surveys:
stionnsires provided to you, then coilected and analysed,
27. Safety Committes:
Empioyer, vorker (or union) and AECS representatives wha mect periodicaily ta review,
comment and pravide recommendations. - —_—
23, Eapert Qoinion:
cveys of individuals with accepted expertise on topic o gauge reactiony and
solicit recommendations (inspectors, scientistsl,
». 1,";'1:5;"_'&"
eChNiCa) reports either released directly 1o public requesting them or througn
fidraries, After reading, peopie Can write a letter to express thewr opinion f
hey wish,

30. Soecial Interest Group Seminarst

Presantations lo special interest groups. These will wsually include presentations
with ©%¢ group's viewpaint in mind.

3

« Posters:
Information presented in display window or poster [ormat in the work srea.

)2, Intormation Offices: '
Tpen oifice and teiephone svailabie for warker questions or expressions of apinion
{drop=in centre andfor hot line).

}). Media Advertisement:
Advertisemencs in ne wipapery, radia, ar teicvision 10 inform warkers,

s, Educational Programs:
Film:, slide shows, workbooks, and disCusnon at an organized worker meeting,
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33. If you can suggest a superior process ROt mentioned above, please describe it brietly on the following jines:

36, Do you beiong 10 any professiond! associstion?
yes no not sure

37. U yes, which one(s)?

38, Have you ever read about AECS reg of license itions 1n your iation's ine or newsletter, oc have you ever been
contacted by your association n regards o an AECS regulation?

yes no nat suce

39. To what extent do you feel pr jonal should be i in the AECB' public consultation process?
constant alot some a littte none not
input of input input input at all ure
[ 4 3 4 3 6

Now | am going 10 ask you some questions about yoursel!., All the information you provide will be kept confidential and your

name will not be neeced with any of this information

30, Whatiy your age: years

3, Sex male female
42, What is the extent of your formal education? (please circle}

L Public School

2. Secondary Schoot

3 Community Coliege

s, University

5. No formasl education .

%), Which of the following categeries best describe the cambined total annusl income (before tazes) of ali the members of your
househald?

I under $10,000

2 $10,000 - $20,000
3. $20,000 - §30,000
LN $30,00¢ - $40,000
A $#0,000 or moce
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Revised Questionnaira for a Non-Unionized Mine

Aesesrchers Jrom Beak Consultants Limited are downg & survey [or the Atomic Znergy Control Bosrg (AECS) 10 100k at ways af
smoroving chaanels of Consultation detween workers and the Board. We wouid like to take 8 [2w minutes of your Gime ta snawer some
IMpartant questions. Your name and address are not reguired, and all Information wil be xept striCtiy confydental.

o Please taie the time 1o think about the answart and, If you Rave any questions, do NGt helitate to ask for an cxpianation,

se CIrcle your response of write your afgwer |n the pace pravided.

1. Have you previcusly heard of the Atomic Energy Control Boacd (aiso known as the AECB)?
yes e nat sure

if yes, go ta question 2 i no go 1o ion 3.

1. Brielly describe, in your opinion, the function of the AECS.

). Mave you previousiy heard of Atomic Energy of Canada Ltd. (also known as AECLI?
yer L] not sure
if yes, go 10 question 8; if no [o ta question 5,

&, Briefly gescribe, in your opifion, the function of AECL,

3. In your present job, do you, 8t any time, handle radicactive materials {e.g., urani bearing ore, yeil wel?

yes L) not sure

é.  Docs raur jod require you to work, at any time, in 8 designated radiation area?

yes L not sure

7. Have you been desi by ¥ as sn Atomic Radiation Worker {A.R.V.)? [The AECA requires the cmployer to
designate a1) wWorkers whao have & reuoﬂable probability of receiving 4 3 millisievers (J00 mrem) radiation dose or maore per year.)

yes . ne not sure
L. Haw many years have you been wocking?

For your present employer

As an Atomic Radiatiaa ¥orker

9. How jalc 90 you (eet you are at verh. (rom Injury, iliness or death due to radiation?
falrs;

very moderately not safe
ate uln aversge ursafe at adl
! 2 3 . 3

10. How safe do you leel you are at work from Injury, iliness, or death from all ather
harzards?
very taicly moderately not safe
sale safe nvn;ngt unsafe ll,lll
1 )

11, If you wanted to {ind out some information ebaut cadiatron Pealth and salety on your job, who would you most likely contact”
{please circie one respanse onjy)

I, radiation safety officer 3. WVorkery Compensation Board

2 satety committee 9.  salety association (i.e., Industrial Accident Prevention
). soervisor Amsociation, or Canadian Institute for Radiation Salety)
s, Atamic Energy Control 8oard representative 18. expert G.e., protessor)

3. friend 11, docter

& Ministry of Labour (provinciatl i not sure

7. Labowr Canads 13, other (picase specify)

12, 1f you wanted to find out 50me information about hesith and safety on your jod ot reiated to radiation, who would you mest lriely
contace? (please circle one responie only.

I satety otficer L Workers' Compensation Board

3. safety committee 9. safety amociatien (i.e., Industrial AcCident Prevention
). suoervisor Assaciation, ar Canadian lnatitute [or Radistion Safety)
s, Atomic Energy Control Board repretentative (0. expert {i.e., professor}

). lniend ti. docror

& Mimstry of Ladowr (pravincial) 12. not wre

7. Lsbour Cansda 1), other (please specily}

13, Apprommately how many Umes have you contacied the AECS 1o express an opinion concerning board regulations, paliies or
guidehines by writing, g, o L & meeting witn a repe ative of the AECH?

No. of Times

s, Approtimately how many times Rave you recrived or been made aware of a natice or peaposed regulatory doeument duv:uy from
the AECS or through Your emplayer concerning changes that are being idered to board rep policies or g

Na. af Tiries

ettt
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13. Approximately how many times have you read an srucle or press release (originating from AECB) concerning AECS regulavuons,
policies or guidelines in a journal, magatine or newspaper?

No. of Times

16. To whai degree do you fes! that empioyers should be consulted by the AECB before reguiations of license conditions Concerning
r3c13ti0n health and saiety are made?

constantly a ot some alittie nonc not sure
i H L] 3 é
1?7, To what aegree do you {eel that ploy should be ¢ dy provincial or federal regulatory agencies belore regulations are
made that concern other types of occupational health and salety {ather than radiation)?
constantly & lot wme a hittle none not sure
i 2 3 . 3 [

1B, Would you hke 1o be more active than you afe at present in the AECH's procens of forming regulations or license conditions
concerning radiation health and safery?

badl no not Jure

19. To what extent has the AECS done a good job in providing information to you and tinding aut empioyees' opinions regarding radiation
health and satety?

very falely {aiely wery not
good good adequate poor poor sure
t 2 3 . 3 €
20, In generai, to what extent have other agencles, government departments, and safetly astociations done a good job in providing you
with informarion and finding out Your opinions concerning other types of octupational heaith and safety regulations?
very {airly {airly very not
good good adequate poor poor sure
I H 3 3 3 [3
The T q i list publie which could be used elther by the AECB directly, or by employers.

Please rate cach one according to how well the method would provide information 10 you from the AECS, and how well It would provide
an opport y for you to express your opinlon to the AECS. The scale Is from 1 to 10, with 10 being excellent and | very poor, Picase
read them all over first before starting.

provide express
information your opinion
10 you to the AECB
21. Pubiic Meeting:
Spen 53 bya period to gauge worker reaction.
22. News Releases:
InTormation summary intended for news medis use (newspepers, radio, TV),
2). Workshops:
ormal presentation of information followed by active discussion In smail groups.
s, Open Houses:
Dssplays and information summaries aceompanied by personnel capable of discussing
them, -— —_—
23. Newslelters:
Periodic information summaries m. to you from & mailing list.
odic inl i i alled 1 ling li
6. Sutvevs:
Tuastionnasres provided 10 you, then collected and analysed.
27. Salety Committee:
Employer, worker, and AECD representatives who meet periodically 10 review,
and provide
2, E.F" O%mnon;
veys of individusls with accepted expertise on a topic 10 gauge reactions and
ask tor ¢ Lt W ists).
9. Public Reports: Ed
€chnical Feports made avalladle to the public elther directly Dy request or throvgh
lidraries. After reading, people can write & letter to express their opinion if
they wish.
30. Special (nterest Group Seminars:
resentations to special interest groups. These will usually inciude presentations
with the group's viewpoint in mind. — —_—
M. Posters: .
TATarmation presentad in GIplay window or poster format in the work area. — —_—
32 Intormation Officest i
Open ollice and hone 1ine 1or worker @ i of exprewsions of opinion
(drop-in centre snd/or hot line), S _

1), Media Advertisements . . .
Kdvertisements in Aewspapers, radio, or television to inform workers,

Je, Educartionat Programu )
1ims, slide shawi, workpooks, and discuision at an organized worker meeting.
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If you can suggest a better proceis not mentioned sbove, plcasc decribe it brielly on the faliowng lines:

Now | am going 10 ask you some personal questions sbout yourseif, All the information you provide wul be kept conlldential and your
name wil] Aot be needed with any of this Information.

6.
b15
.

)9,

What s your sge: years
Saxs male temale

¥hat is the extent of your lormal education? (piease circle)

L Public Schoal

2. Secondary School

3. Cammunity College
., University

3. No formal education

Which of the following categories best describe the combined total snaual income (Defore taxes) of ail the membders of your
hausehald?

L wnder 510,000

EA $10,001 . 520,000
3, $20,000 - $30,000
s, 530,000 - 540,000
5. $60,000 or more
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Pretest Questionnaire

Hello my name is and I am from Beak
Consultants Limited. I am doing a survey for the Atomic Energy Control Board. May I
have a few minutes of your time to answer some important questions? Your name and
address are not required and all information you give will be strictly confidential. (Please
circle the appropriate response.)

1. Have you ever heard of the Atomic Energy Control Board (also known as the AECB}?
yes no not sure
if yes, go to question 2; if no go to question 3.

2. Briefly describe, in your opinion, the function of the AECB.

3. In your present job, do you, at any time, handle radioactive materials?

yes no not sure

4. Does your job require you to work, at any time, ir a designated radiation area?

yes no . not sure

5. Have you been designated by your employer as an Atomic Radiation Worker
(A.R.W.)? (The AECB requires the employer to designate all workers who have a
reasonable probability of receiving a 5 milisievert radiation dose or more per year,)

yes no not sure

6. How safe do you fee| you are at work, from injury, illness or death due to radiation?

very safe fairly safe average moderately unsafe not safe at all
i 2 3 4 5
7. How safe do you fee| you are at work from injury, illness, or death from all other
hazards?
very safe fairly safe average moderately unsafe not safe at all

I 2z 3 4 5

8. If you wanted to find out some information about radiation health and safety on your
job who would you contact (position, not name)?

9. If you wanted to find out some information about health and safety on your job not
related to radiation, who would you contact?
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The Atomic Energy Control Board provides information to the public in various ways. |
will now read a list of different methods they use. If you have ever had contact with the
AECB through any of these methods either directly or indirectly, answer yes, or no. If
yes, approximately how may times? (please check)

approximate
yes no no. of times

10. Have you ever written the AECB a letter?

I1. Have you ever telephoned the AECB?

12, Have you ever attended a meeting
with a representative of the AECB?

13, Have you ever received AECB newsletters
in the mail or from your employer?

14, Have you ever read a news release from
the AECB in a newspaper, magazine,
or journal?

15. Have you ever read the AECB's Regulatory
Agenda in the Canada Gazette?

]
16. Have you ever read the AECB's Quarterly
- Summary of Reported Incidents?

17, Have you ever read the AECB's magazine
"Control"?

18. In your opinion do you feel that you and other employees should be consulted by the
AECB before regulations concerning radiation health and safety are made?

yes no not sure

19. Why?

20. Would you like to be more active in participating in in the AECB's process of
forming regulations concerning radiation health and safety?

yes no not sure

21. Do you fee) that you and other employees should be consulted by those in authority
before regulations are made that concern other types of occupational health and
safety (other than radiation)? '

yes no nat sure

22. Why?




———an  regmme—d

23,

24,

25,

26.

27,

28.
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In your opinion, what is the best way for the AECB to get in touch with you to find
out your opinions regarding existing radiation health and safety?

In your opinion, what is the best way for the AECB to provide information to you
concerning existing or proposed radiation health and safety regulations?

In your opinion, has the AECB done a good job in providing information to you and
finding out employees' opinions regarding radiation health and safety?

yes no not sure

Why?

In general, have other agenices, government departments, and safety associations
done ‘a good job in providing you with information and finding out your opinions
concerning other types of occupational health and safety regulations?

yes no not sure

Why?

Now [ am going to read a list of possible public consultation methods and [ would like you
to rate each one according to how well the method would provide information to you
from the AECB, and how well it would provide an opportunity for you to express your
opinion to the AECB. The scale is from | to 10, with 10 being the best and | the worst.

provide © express
information your opinion
to_you to the AECB
29. Public Meeting:
Open meetings followed by a question period to
gauge worker reaction,
30. News Releases:
Information summary intended for news media use
(newspapers, radio, TV).

31. Workshops:

Formal presentation of information followed b
active discussion in small groups.



32,

33.

34,

35.

36.

37.

38.

39.

40,

41.

42,
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Open Houses:

Displays and information summaries accompanied
by personnel capable of discussing them.

Newsletters:
Periodic information summaries mailed to you
from a mailing list.

Surveys:

Questionnaires provided to you, then
collected and analysed.

Safety Committee:

Employer, worker and AECB representatives who
meet periodically to review, comment and provide
recommendations.

Expert Opinion:

Surveys of individuals with accepted expertise
on topic to gauge reactions and solicit

recommendations.

Public Reports:

Technical reports either released directly to
public requesting them or through libraries.
After reading, people can write a letter to

express their opinion if they wish.

Special Interest Group Seminars:

Presentations to special interest groups. These
will usually include presentations with the
group's viewpoint in mind.

Posters:
Information presented in display window or poster

format in the work area.

Information Offices:

Open office and telephone available for worker
questions or expressions of opinion (drop-in
centre and/or hot line).

Media Advertisement:
Advertisements in newspapers, radio, or
television to inform workers.

Educational Programs:
Films, slide shows, workbooks, and discussion
at an organized worker meeting.

provide
information
10 you

express
your opinion.
to the AECB




43,

44,

45,

46.

47,

48.

49,

50.

51,

52,

53.

Sb,
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Do you belong to a union?
yes ‘ no not sure
(If no, go to Question 49)
If yes, which one? _,hotsure
Do you attend union meetings?
all the time often sometimes rarely " not at alt
1 2 3 4 5

Have you ever discussed AECB regulations with your union representative or at
union meetings?

yes no not sure
Have you ever read about AECB regulations in a union magazine or newsletter?
yes no not sure

What role do you feel unions have in the AECB's public consultation process?

Do you belong to a professional association?
yes no not sure
(I1f no, go to Question 55)

If yes, which ones? , not sure

Have you ever read about AECB regulations in your association's magazine or
newsletter?

yes no not sure

Have you ever been contacted by your association in regards to an AECB regulation?

yes no not sure

If yes (to Question 52), by what means?

What role do you feel your association should have in AECB's public consultation
process?




Now | am going to ask you some personal questions about yourself. All the information
you provide will be kept confidential and your name will not be needed with any of this
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information.

J3.

J6.

57.

58.

59.

What is your age: years

Or if you prefer, are you? (please circle) 18-24
25-34
35-44
45-54
55-64
65 or more

Sex: male

female

What is the extent of your formal education? {please check)

Partial Completed

Public School

Secondary School

Community College

University . - bachelors level
- graduate leve!

No formal education

Refused )

Which of the following categories best describe the combined total annual income
{before taxes) of all the members of your household? \

under $10,000
$10,000 - $20,000
$20,000 - $30,000
$30,000 - $40,000
$40,000 or more
Don't know

T

Now that we have completed the survey, is there anything you would like to add or
say about the Atomic Energy Control Board, public consultation, or this survey?
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Thank you for your cooperation.

60.

6l.

Interviewer's Comments: After completion ol interview, respondents degree of
participation:

very hostile
somewhat hostile
neutral

somewhat cooperative
very cooperative

1]

Comments:




DETAILED QUESTIONNAIRE RESPONSES
BY LICENCE CATEGORY

APPENDIX B
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Sumnaries of V1
8y levels of CAT

variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL
CAT CONSOL
CAT CONSPRO
CAT FUEL
CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

-~ CAT * LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT REACTORP.
CAT TARGET
CAT - TELPY

Summaries of V2
By levels of CAT
Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HYYWAT
CAT [RAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET
CAT TELPY

Mean
1.0687

1.0000
1.2593
1.3793
1.1818
1.0000
1.1053
1.1290
1.0000
1.0000
1.0000
1.0484
1.0645
1.0909
1.0000
1.0103

1.0000
1.0000
1.0000
1.2500

Mean
1.1971

1.0000
1.4194
1.5455
1.4545
1.1515
1.4545
1.1875
1.0400
1.0000
1.0000
1.2969
1.3235
1.4545
1.0000
1.0714
1.0385
1.0227
1.00C0
1.2500

Std Dev
.3981

0.0
-5016
. 5056
. 5222
. 3641
.5096
.3966
-1973

Cases

524

27
29
11
i3
19
31
20

62
31
11

97

51
44

12

Cases

543

—
™ r-
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Summaries of V3
By levels of CAT
Yariable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT - IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT ~ REACTORB
CAT REACTORP
CAT TARGET
CAT TELPY

Summnaries of V4
By levels of CAT

Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT [RAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET

CAT TELPY

Mean
1.1725

1.0000
1.0690
1.3448
1.2222
1.2069
1.2632
1.2800
1.0217
1.3333
1.0000
1.4737
1.6000
1.3333
1.1429
1.0222
1.0000
1.0238
1.0000
1.0833

Mean

1.4640

1.0000
1.2581
1.7273
1.6364
1.4848
1.5909
1.7813
1.4000
1.3333
1.5000
1.8281
1.9706
1.9091
1.1429
1.2062

1.1538
1.1591
1.0000
1.3333

Std Dev
.3782

0.0
.2579
.4837
.4410
.4123
.4524
.4583
.1474
5774

0.0
+5037
«5000
.5000
.3780
.1482

0.0
.1543

0.0
.2887

Std Dev
.4992

0.0
.4448
.4523
.5045
.5075
.5032
.4200
.4949
.5774
.7071
.3803
1715
.3015
.3780
.4067

.3643

.3700
0.0

.4924

Cases

487

29
28

29
19
25
46

57
25

90
51
42

12

Cases

541

33
11
33
22
32
50

64
34
11

97
52
44

12
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Surmaries of V9
8y levels of CAT
Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET
CAT TELPY

Summaries of V10
By levels of CAT

Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MIREXR
CAT RADGF 7
CAT REACTOR
CAT REACTORS
CAT REACTORP
CAT TARGET

CAT TELPY

Mean
1.9963

1.0000
2.0968
1.8438
1.8182
1.6970
2.4091
1.7188
1.7800
2.3333
1.0000
2.4921
2.0303
2.2727
1.6250
1.5918
2.2500
2.5909
2.0000
1.5833

Mean
2.0776

1.0000
2.4516
2.1818
2.7273
2.0938
2.4091
2.0000
1,7800
2.0000
2.0000
2.3281
2.0294
2.0909
1.8750
1.8673
2.1538
2.0000
3.0000
1.7273

Std Dev
1.0028

0.0
1.1062
.9197
.7508
.8472
1.2968
.7719
.7637
.5774
g.0
1.1760
..9180
. 9045
9161
.7156

1.0266

1.1677

0.0
.7930

Std Dev
. 7967

0.0
.9605
.9828
.6467
.9625
.8541
.7184
.6158

1.0000

1.4142
-7571
.7582
.7006
.8345
.6679
.6969
.206%

0.0
.7862

Cases

540

31
32
11
33
22
32
50

63
33
11

98

52
44

12

Cases
541

2
3l
33
11
32
22
32
50

3

2
64
34
11

8
a8
52

Az
bl

i
i1
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Sunmaries of V1l
By levels of  CAT
Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT . HUMOPS
CAT HVYWAT
CAT 1RAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET
CAT TELPY

Sunmaries of V12
By levels of CAT

Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOP S
CAT HVYWAT
CAT [RAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET

CAT TELPY

Mean
3.7620

1.0000
5.6774
5.2813
8.6364
2.6970
4.0909
3.2813
3.6200
6.0000
4.0000
3.4688
2.2059
1.0000
5.1250
2.2245
5.9038
4.2955
1.0000
3.5000

Mean
3.6858

2.5000
5.4839
5.1875
4.8182
2.6667
4.8182
3.9375
3.8200
§.0000
10.0000
3.5000
2.794]1
1.2727
5.6250
2.5258
3.8654
3.3409
1.0000
5.8333

Std Dev
4,2571

0.0

4,8055
5.1821
5.1239
3.8688
4.1965
3.2847
3.9790
3.4641
0.0

4.0707

2.7389 .

0.0

4.5493
3.5334
4.6495
4.5422
0.0

4.1670

Std Dev
3.7180

.7071
4.3349
4.8821
5.0362
3.4065
3.5002
3.6184
3.9625
1.7321
0.0
3.6645
3.4796

.06467
3.5026
2.99638
3.7049
2.3422
0.0
4.4890

Cases

542

31
32
11
33
22
32
50

64
34
11

98

52
44

12

Cases

541

31
11
33
22
50
64
34
11
97
52

12
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Summaries of V13
8y levels of CAT

Variable Value Label Mean Std Qev Cases
For Entire Population .7073 3.8458 533
CAT ACCEL 6.0000 5.6569 2
CAT ANAL .0968 .3962 31
CAT CONSOL 0.0 0.0 32
CAT CONSPRO 0.0 0.0 10
CAT FUEL 1.8750 8.9578 32
CAT GUAGES .9545 4.2592 22
CAT HUMOPS .3438 1.0035 .32
CAT HVYWAT .0600 .3136 50
CAT IRAD .6667 1.1547 3
CAT LOGGING ] 0.0 0.0 2
CAT MINEK .3871 1.5188 62
CAT MINER .3939 1.1974 33
CAT MINEXR .3636 .8090 11
CAT RADGFY 6.6250 7.5958 8
CAT REACTOR 1.0208 5.7783 96
CAT REACTORB .5098 1.7706 51
CAT REACTORP .9070 3.4490 43
CAT TARGET 6.0000 Q.0 1

CAT TELPY .1667 .5774 12

Summaries of V14
By levels of CAT

Variable Value Label Mean Std Dev Cases
For Entire Population 2.4723 7.1289 487
CAT ACCEL 17.5000 10.6066 4
CAT ANAL .4839 1.0286 31
CAT CONSOL .2903 .8244 31
CAT CONSPRO .8182 1.2505 11
CAT FUEL 2.8710 9.0508 31
CAT GUAGES 1.5000C 4.3616 22
CAT HUMOPS .9355 1.8962 31
CAT HVYWAT 3.6304 6.9358 46
CAT IRAD .6687 1.1547 3
CAT LOGGING 2.5000 7071 2
CAT MINEK 2.0000 4.5925 56
CAT MINER 1.3462 2.6373 26
CAT MINE XP 1.1250 2.1002 g
CAT RADGFY 7.8000 9.0388 5
CAT REACTOR 1.6829 4.7632 82
CAT REACTORB 3.5217 10.3015 46
CAT REACTORP 5.3415 11.6246 41
CAT TARGET 12.00C° 0.0 1

CAT TELPY 7.0833 18.5053 12
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Summaries of V15
By levels of  CAT
Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGF Y
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET
CAT TELPY

Summaries of V16
By levels of CAT
Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORSB
CAT REACTORP
CAT TARGET

CAT TELPY

Mean
2.6083

2.0000
.8462
.3333
.6000

6.7692

1.4545

1.2414

3.8333

1.3333

8.0000

2.9216

1.9286

- 3.0000

8.4000
2.3810
4.1190
2.3171
3.0000

.9167

Mean
2.1505

2.5000
1.9000
2.3750
2.6667
2.2727
2.0000
2.2667
2.3750
2.0000
2.0000
1.9677
2.0323
1.6667
1.8750
2.53638
2.0192
1.5455
3.0000
2.0000

Std Dev
5.0378

0.0
1.5670
1.0283
1.8974

10.2306
4.4048
3.3770
4.6629
2.3094
2.8284
4.6297
3.4740
3.0551
7.9246
3.3434
8.4282

Std Dev
1.0621

.7071
. 8847
1.0385
1.1180
1.0687
.9258
.7397
1.2312
1.0000
0.0
1.0076
.9123
1.1180
.8345
1.2784
.8743
.8478
0.0
-8528

Cases

457

26
30
10
26
22
29
36

51
28

84
42
41

12
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Sunmaries of V17
By levels of CAT

Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET
CAT TELPY

Surmaries of ¥18
By levels of CAT

Yariable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRC
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT [RAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTQORB
CAT REACTQRP
CAT TARGET

CAT TELPY

Mean
2.1308

2.5000
1.9355
2.3125
2.1818
2.1212
1.9545
2.1333
2.2979
2.0000
2.0000
2.0625
2.1875
1.8182
2.2500
2.3469
2.1154
1.6136
2.0000
2.4167

Meaﬁ
1.4129

2.0000
1.5357
1.8077
1.4000
1.4286
1.3500
1.5714
1.4667
1.6667
1.5000
1.2807
1.2857
1.4286
1.3750
1.4795
1.2273
1.2381
1.0000
1.6250

Std Dev
.9509

L7071
.8920
.9980
.8739
.8929
.7854
.6288
1.0818
1.0000
0.0
.8886
1.0298
1.0787
. 8864
1.0659
.9000
.7840
0.0
1.0836

Std Dev
.4929

0.0

.5079
.4019
.5477
.5040
.4894
.5071
.5045
.5774
7071
.4533
.4600
.5345
.5175
.5030
.4239
-4311

0.0
.5175

Cases

535

Cases

448
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Summaries of V19
By levels of CAT
variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET
CAT TELPY

Summaries of V20
By levels of CAT
variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT RCACTORB
CAT REACTORP
CAT TARGET

CAT TELPY

Mean
3.7829

3.0000
3.9565
3.8947
4.1250
3.8387
4.0500
3.3333
3.6905
4.3333
2.5000
3.4423
3.3333
3.6364
3.6250
3.7625
4.2200
4.1463
2.0000
4.0000

Mean
3.3266

4..0000
3.4286
3.5417
3.4000
3.2500
3.4762
2.9200
3.0625
4.0000
2.5000
3.4000
3.1471
3.0909
3.1250
3.3793
3.4600
3.3415
4.0000
3.8889

Std Dev
1.1555

1.4142
1.2239
1.1002
.9910
1.1575
1.0990
1.3077
1.0238
.5774
.7071
1.3197
1.2954
1.1201
.9161
1.2553
.8401
.9100
0.0
.7071

Std Dev
1.1255

0.0
1.2301
1.1788
.9661
.9837
1.1233
1.0376
1.1375
0.0
2.1213
1.1960
1.3736
1.1362
.6409
1.1022
1.0539
1.1093
0.0
1.0541

Cases

456

Cases

496

28
24
10
32
21
25
48

60
34
11
87

41

(Ve 2]
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Summaries of  V21A
By levels of CAT
Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAY HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTCRB
CAT REACTORP
CAT TARGET
CAT TELPY

Summaries of V218
By levels of CAT

Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORE
CAT REACTORP
CAT TARGET

CAT TELPY

Mean
5.4932

3.0000
5.9677
4.9667
3.9000
4.2759
5.0556
6.0000
5.5714
4.3333
2.0000
6.0645
4.8182
5.2727
4.3750
5.6804
3.4600
3.3415
4.0000
3.8889

Mean
5.3553

3.00aq
5.2759
5.0000
3.5000
5.1724
5.1083
6.7500
5.5957
6.0000
4.5000
5.1774
4.0938
5.4545
4.0000
5.3441
5.7660
6.2381
4.0000
5.0000

Std Dey
2.8003

1.4142
3.0275
3.1237
2.5144
2.4480
2.4125
2.4928
2.9861
2.3094
1.4142
3.0988
2.6979
2.6867
3.2923
2.6986
1.0539
1.1093
0.0

1.0541

Std Dev
2.8972

1.4147
3.1836
3.3110
2.3781
2.8039
2.5143
2.6194
2.8640
3.4641
4.9497
3.1702
3.072%
2.6968
2.7688
2.7760
2.4066
2.91138
0.0

2.3284

Cases

515

30
10
29
18
28
49

62
33
11

97
50
41

Cases

501

29
28
10
29
19
28
47

62
3z
11

93
47

A
E43

|
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Summaries of V22A
By levels of CAT

Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOP S
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGF Y
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET
CAT TELPY

Summaries of V228
By levels of CAT
Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET

CAT TELPY

-Bll1-

Mean
4.7769

1.5000
5.7931
3.5667
4.7273
4.8387
5.5000
4.7333
5.3265
2.6667
3.5000
4.5323
5.0000
4.5455
2.6250
4.9691
4.6275
4.8810
6.0000
4.0000

Mean
2.4595

1.5000
3.3750
1.6000
2.7000
2.4815
2.0588
2.1923
3.0000
3.3333
1.0000
3.1333
2.7273
3.3636
2.5714
2.2000

1.7333
2.1707
1.0000
1.5714

Std Dev
2.6556

.7071
2.1444
2.8000
2.4121
2.6845
2.1761
2.5316
2.4781
2.0817
3.5355
2.6962
3.0451
2.3817
1.7678
2.6710
2.7565

Std Dev
2.2631

.7071
2.4815
1.1902
2.0028
2.5776
1.4778
1.9395
2.7497
1.5275
0.0
2.9022
2.5529
1.4334
1.8127
1.9313

1.9235
2.0845
0.0

1.1339

* Cases

520

29
30
11
31
18
30
49

62
34
11

97
51
42

Cases

457



Summnaries of  V23A
By levels of  CAT
Variable Value Label

For Entire Populatioh

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT © LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORS
CAT REACTORP
CAT TARGET
CAT TELPY

Summaries of V238
By levels of CAT
Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET

CAT TELPY

-Bl2-

Mean
6.9731

5.5000
6.6774
6.7000
5.9091
7.2667
6.6111
7.8333
6.3617
9.000C
8.0000
7.0159
5.9091
7.0909
6.7500
7.3711

6.9800
7.1163
7.0000
8.0909

Mean
6.4789

5.5000
6.2143
6.1481
5.9000
6.6207
6.5294
7.0357
5.9535
8.6667
8.0000
6.1774
5.3333
6.2727
6.7143
7.2421
6.4792
6.5238
7.0000
6.3333

Std De{
2.4501

3.5355
2.8757
2.8666
2.8794
2.2884
2.4287
1.5775
2.8849
1.7321
0.0

2.6609
2.8324
1.8684
1.7525
2.2973
2.1617
2.1181
0.0
1.8684

Std Dev
2.7157

3.5355
2.9484
2.7832
3.0350
2.5130
2.5029
2.441§
2.9757
2.309¢4
0.0

3.1959
2.7576
2.5334
2.0587
2.4999
2.4494
2.4519
0.0

3.1225

Cases

521

31
30
11
30
18
30
a7

63
33
11

97
50
43

11

Cases

497
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Summaries of V24A
B8y levels of CAT

Variable Value Label Mean Std Dev Cases
For Entire Population 5.8665 2.5744 517
CAT ACCEL 4.5000 4.9497 2
CAT ANAL 5.5000 2.9566 30
CAT CONSOL 5.6333 2.8465 30
CAT CONSPRO 4.6000 2.5033 10
CAT FUEL 5.7333 2.5452 30
CAT GUAGES 5.3684 2.8715 19
CAT HUMOPS 6.9000 2.0060 30
CAT HVYWAT 5.8333 2.5124 48
CAT - 1RAD 8.3333 2.8868 3
CAT LOGGING 7.5000 . 7071 2
CAT MINEK 6.0645 2.7092 62
CAT MINER 5.0000 2.8174 33
CAT MINEXR 5.8182 2.4008 11
CAT RADGFY 6.0000 3.7033 8
CAT REACTOR 6.1546 2.4081 97
CAT REACTORB 5.6327 2.1956 49
CAT REACTORP 6.1163 2.5280 43
CAT TARGET 8.0000 0.0 1
CAT TELPY 5.1111 2.0883 9

Summaries of V248
By levels of CAT

Variable Value Label Mean Std Dev Cases
For Entire Population 4.9004 2.7710 492
CAT ACCEL 3.0000 2.8284 2
CAT ANAL 4.7857 2.9609 28
CAT CONSOL 4.9231 3.0584 26
CAT CONSPRO 4.1000 1.9692 10
CAT FUEL 4.4138 2.2602 29
CAT GUAGES 4.7778 2.6691 18
CAT HUMOPS 5.5185 2.6511 27
CAT HVYWAT 4,9091 2.5864 44
CAT [RAD 8.0000 3.4641 3
CAT LOGGING 2.5000 .7071 2
CAT MINEK 5.2097 3.0035 62
CAT MINER 4.0303 2.6982 33
CAT MINEXR 6.1818 2.0889 11
CAT RADGFY 6.0000 3.3166 7
CAT REACTOR 5.3333 2.7399 93
CAT REACTORSB 4.0000 2.3219 47
CAT REACTORP 5.1707 3.0895 41
CAT TARGET 1.0000 0.0 1

CAT TELPY 3.8750 3.2266 8
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Summaries of  VZ25A
By levels of  CAT

Variable Value Label Mean Std Dev . C(Cases
For Entire Population 6.7083 2.5501 521
CAT : ACCEL 8.0000 0.0 2
CAT ANAL 7.0645 2.0645 31
CAT, CONSOL 6.5000 3.0371 30
CAT CONSPRQ 5.0909 3.5624 11
CAT FUEL 6.7000 2.0869 30
CAT GUAGES 8.5263 1.42886 19
CAT HUMOPS 7.6129 2.3899 31
CAT HVYWAT 6.0652 2.1950 46
CAT - IRAD 6.6667 3.0651 3
CAT LOGGING 8.5000 7071 2
CAT MINEK 6.7097 2.7544 62
CAT MINER 6.0000 2.9475 33
CAT MINEXR 6.7273 2.6867 11
CAT RADGFY 7.0000 1.1952 8
CAT REACTOR 6.6598 2.6295 97
CAT REACTORB 6.1569 2.4362 51
CAT - REACTQRP ’ 7.1860 2.4029 33
CAT TARGET . 8.0000 0.0 1
CAT TELPY 7.3000 2.6687 10

Surmaries of  v258B
By levels of CAT

Variable Value Label Mean std Dev Cases
For Entire Population 3.3260 2.9314 457
CAT ACCEL 3.0000 2.8284 2
CAT ANAL 4.4091 3.4318 22
CAT COoNSOL 2.8000 2.3094 25
CAT CONSPRO 1.8000 1.4757 10
CAT FUEL 3.2222 2.8734 27
CAT GUAGES 3.5294 3.4117 17
CAT HUMOPS 2.6538 2.0965 26
CAT HVYYWAT 3.4103 2.3921 29
CAT IRAD 8.0000 2.8284 2
CAT LOGGING 2.0000 0.0 1
CAT MINEK 4,1148 3.6656 61
CAT MINER 3.1250 2.6488 32
CAT MINEXR 5.6364 3.3845 11
CAT RADGFY 4.7143 2.8702 7
CAT REACTOR 3.2625 2.7867 30
CAT REACTORB 2.2222 2.4298 45
CAT REACTORP 3.0750 2.9930 th
CAT TARGET 1.0000 0.0 1
CAT TELPY 3.2444 3.1269 9



Summaries of VZ26A
By levels of CAT
Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT - HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET
CAT TELPY

Summaries of V26B
By levels of CAT
Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL
CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET

CAT TELPY

-B15-

Mean
4.0951

3.0000
4.8366
3.2692
2.2000
3.8333
4.4118
3.1379
4.3830
2.6667
3.0000
4.7581
5.2353
4.0000
4.8750
3.9091
3.0000
4,9512
2.0000
3.0000

Mean
6.0299

6.0000
5.9310
4.7857
4.8182
6.2759
6.8421
7.0000
5.5652
7.6667
7.5000
6.5000
5.4375
3.7273
5.8571
6.2473
5.4167
6.7857
9.0000
6.7143

Std Dev
3.0019

1.4142
2.9562
3.0927
1.3166
2.4786
2.8952
2.4600
2.8556
2.8868
2.8284
3.6018
3.5765
1.9494
2.6959
2.8873
2.1396
3.5704
0.0

1.6903

Std Dev
2.9143

1.4142
2.8652
3.2014
3.6829
2.8772
2.3157
2.8284
2.7297
2.0817
3.5355
3.0555
3.1616
2.1950
2.1157
2.8194
2.7969
2.8588

0.0
2.5635

Cases

494

29
26
10
30
17
29
47

62
34
11

88
46
41

Cases

501

29
28
11
29
19
29
46

62
32
11

93
48
42



Summaries of V28A

By levels of CAT
Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL -
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAY " IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGF Y
CAT . REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET
CAT TELPY

Summaries of V28B
By levels of CAT
Yariable Value Label

For Entire Population

CAT ACCEL
CAT ANAL
CAT CONSOL
CAT CONSPRO
CAT FUEL
CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD
CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORE
CAT REACTORP
AT TARGET

CAT TELPY

~Bl6-

Mean

5.5909

5.5000
6.3448
6.0000
5.0909
5.3000
6.2000
6.3667
4.6739
7.0000
6.5000
5.3871
6.2121
5.3636
6.3750
5.5056
5.1373
5.6905

-8.0000

4.8750

Mean
4.6782

1.5000
5.3846
5.1429
4.58000
4.3793
4.7500
5.0000
4.0667
5.6667
©.0000
4.2581
4.5394
5.0909
5.4286

Std Dev
2.7244

7071
2.3033
2.8803
2.7002
2.4090
1.7652
2.2664
2.7813
2.6458

.7071
3.2104
2.7924
2.1106
2.1339
2.8209
2.3666
3.3018
0.0
2.4165

Std Dev
2.9316

L7071
2.8576
3.2627
3.0350
2.5413
2.4682
2.8420
2.6578

.5774
1.4142
3.1826
2.9679
2.9139
3.2071
2.9678
2.1356
3.4873
0.9
3.3877

Cases

506

Cases

431
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Sutmaries of V27A
By levels of CAT

Variable Value Label Mean Std Dev Cases
For Entire Population 6.8378 2.5105 518
CAT ACCEL 5.0000 2.8284 2
CAT ANAL 6.7241 2.8271 29
CAT CONSOL 5.4483 2.9951 29
CAT CONSPRO 7.1818 2.0405 11
CAT FUEL 7.3667 2.0424 30
CAT GUAGES 7.0000 2.5752 20
CAT HUMOPS 7.0645 2.0483 31
CAT HVYWAT 6.6809 2.2078 47
CAT IRAD 5.3333 4.5092 3
CAT LOGGING 5.0000 4.2426 2
CAT MINEK 6.6290 2.7475 62
CAT MINER 6.5882 2.9860 34
CAT MINEXR 7.4545 1.3685 11
CAT RADGFY 7.8750 1.9594 8
CAT REACTOR 6.8557 2.4579 97
CAT REACTORB 6.7800 2.5257 50
CAT REACTQRP 7.6977 2.3046 43
CAT TARGET 8.0000 0.0 1
CAT TELPY 7.1250 1.7269 8
Summaries of V278

By levels of CAT

Variable Value Label Mean Std Dev Cases
For Entire Population 6.6068 2.6486 501
CAT ACCEL 5.0000 0.0 2
CAT ANAL 5.4483 3.3444 29
CAT CONSOL 5.9286 3.0904 28
CAT CONSPRO 6.9091 2.2563 11
CAT FUEL 6.9310 2.3442 29
CAT GUAGES 7.0500 2.8373 20
CAT HUMOPS 6.7931 2.28%4 29
CAT HVYWAT 6.7111 2.2322 45
CAT IRAD 8.0000 2.0000 3
CAT LOGGING 5.0000 0.0 1
CAT MINEK 6.5082 2.9190 61
CAT MINER 5.9091 3.0554 33
CAT MINEXR 6.5000 1.9003 10
CAT RADGFY 8.1429 1.6762 7
CAT REACTOR 6.6915 2.5904 94
CAT REACTORB 6.7708 2.3900 48
CAT REACTQORP 7.2791 2.5665 43
CAT TARGET 8.0000 0.0 1
CAT TELPY 5.8571 2.6095 7



Summaries of  V29A
8y levels of (AT
Variable value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSQL
CAT CONSPRO
CAT FUEL
CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET
CAT TELPY

Sunmaries of V29B
By levels of CAT
vVariable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET

CAT TELPY

~B18-

Mean
4.8596

8.0000
6.1333
5.7931
5.1818
4.8667
5.3333
5.2333
4.5652
6.0000
1.5000
4.7097
4.8235
4.2727
2.2500
4.8526
4.4000
4.4048
3.0000
5.3333

Mean
4.0062

8.0000
5.0000
4.0741
2.8000
4.1379
4.2222
4.7857
3.9091
5.6667
1.5000
4.2581
4.3125
4.5000
1.8571
4.0116
3.0625
3.5714
3.0000
3.8750

Std Dev
2.6773

2.8284
2.9680
3.1211
3.2193
2.3004
2.5896
2.2234
2.4097
1.7321

.7071
3.0749
2.5521
2.4532
1.3887
2.7866
2.0404
2.6965
6.0
2.1213

Std Dev
2.6860

2.8284
2.8148
2.9079
1.8738
2.7088
2.3901
2.4092
2.3705
4.5092
.7071
3.1044
3.0101
2.6771
.8997
2.6898
2.0043
2.6145
0.0
2.9970

Cases

513

30
29
11
30
18
30
46

62
11

95
50
42

Cases
486

2
27
27
10
29
18
28
44

3

2
62
32
10

7
86
48

42
]

8



Sumnaries of  V30A
By levels of CAT

Variable

Value Label

For Entire Population

CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT

ACCEL
ANAL
CONSOL
CONSPRO
FUEL
GUAGES
HUMOPS
HVYWAT
IRAD
LOGGING
MINEK
MINER
MINEXR
RADGFY
REACTOR
REACTORB
REACTORP
TARGET
TELPY

Summaries of V308
By levels of CAT

Variable

Value Label

For Entire Population

CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT
CAT

ACCEL
ANAL
CONSOL
CONSPRO
FUEL
GUAGES
HUMOPS
HVYWAT
IRAD
LOGGING
MINEK
MINER
MINEXR
RADGFY
REACTOR
REACTORSB
REACTORP
TARGET
TELPY

-B19-

Mean
5.8478

7.5000
7.2903
6.0345
6.5455
6.3667
5.1667
7.1667
5.4583
8.6667
5.0000
5.4194
5.6176
5.3636
4.7500
5.1579
6.2115
5.6190
3.0000

7.4000.

Mean
5.4341

7.5000
6.3929
4.6923
5.8000
5.8276
4.2941
5.8148
5.1111
6.6667
5.5000
5.0968
4.6364
5.6364
5.0000
5.3000
6.2245
5.9524
3.0000
4.8889

Std Dev
2.6938

.7071
2.1478
3.0762
2.4643
2.0083
2.7062
2.4925
2.4922
1.1547
0.0
'2.9838
2.8817
3.2023
3.4538
-2.6710
2.3038
2.8452
0.0
1.1738

Std Dev
2.7919

.7071
2.9607
2.7095
2.8206
2.5223
3.0365
2.6463
2.6044
3.5119
3.59355
2.8842
2.7818
3.0748
3.3665
2.7126
2.4261
3.0917
0.0
3.1798

Cases

519

31
29
11
30
18
30
48

62
34
11

95
52
42

10

Cases

493

28
26
10
29
17
27
45

62
33
11

90
49
42
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Summaries of V31A
By levels of CAT

Variable Value Label Mean Std Dev Cases
For Entire Population 5.4845 2.7009 516
CAT ACCEL 8.0000 2.8284 2
CAT ANAL 5.3667 2.9418 30
CAT CONSOL 6.7333 2.6514 30
CAT CONSPRO 5.4000 2.7968 10
CAT FUEL 5.5333 2.4598 30
CAT GUAGES 6.1500 2.4554 20
CAT HUMOPS 6.2258 2.6040 31
CAT HVYWAT 5.5652 2.2672 46
CAT IRAD 7.0000 1.7321 3
CAT - LOGGING 6.0000 1.4142 2
CAT MINEK 5.7903 2.8059 62
CAT MINER 5.2941 2.7692 34
CAT MINEXR 6.4000 2.5033 10
CAT RADGFY 2.4286 2.2991 7
CAT REACTOR 5.1771 2.5915 96
CAT REACTORB 4.9000 2.5655 50
CAT REACTORP ' 4.8605 3.2336 43
CAT TARGET - 7.0000 0.0 1
CAT TELPY 5.3333 2.5000 9

Surmaries of v318
By levels of CAT

Variable value Label Mean Std Dev Cases
For Entire Population 2.5473 2.4136 455
CAT ACCEL 1.4000 g.a 2
CAT ANAL 3.5652 3.1598 23
CAT CONSOL 2.4000 2.5820 25
CAT CONSPRO 1.8000 1.3166 10
CAT FUEL 2.1429 1.8199 28
CAT GUAGES 2.4444 2.1481 18
CAT HUMOPS 2.4615 2.4533 26
CAT HVYYWAT 2.8537 2.3083 41
CAT {RAD 3.6667 2.3094 3
CAT LOGGING 2.0000 0.0 1
CAT MINEK 3.09¢€8 2.3498 52
CAT MINER 2.5455 2.5750 23
CAT MINE XR 4.0000 2.9814 10
CAT RADGFY 2.5000 2.5100 S
CAT REACTOR . 2.6216 2.3912 74
CAT REACTORB . 1.7674 1.9741 43
CAT REACTORP 1.9268 1.9793 11
CAT TARGET 1.0000 0.0 1
CAT TELPY 2.2500 1.5811 8



-B21~

Surmaries of V324
By levels of CAT
Variable vValue Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT - HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT - REACTORP
CAT TARGET
CAT TELPY

Summaries of V32B
By levels of CAT
variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET

CAT TELPY

Mean
5.7743

5.0000
6.2903
6.3000
5.2727
6.1333
6.7222
5.8710
5.8478
§.6667
8.0000
5.9032
4.9118
5.6364
3.625Q
5.2418
6.0200
6.0698
7.0000
5.4000

Mean
5.8448

5.5000
6.1481
5.7778
5.0000
6.2069
6.6500
6.1786
5.8372
5.3333
8.0000
5.9194
4.,9697
6.0909
4.0000
5.7191
6.0816
5.8372
7.0000
5.6667

Std Dev
2.8687

4.2426
2.4248
3.1530
3.2277
2.4738
2.6746
2.9410
2.5903
3.5119
1.4142
2.9847
3.3698
3.3548
2.5036
2.8610
2.5192
3.1502
0.0
2.5033

Std Dev
2.9305

.7071
2.9050
3.4455
3.8730
2.4695
2.9607
2.9821
3.0153
2.5166
1.4142
2.8069
3.4322
3.2390
2.7080
2.8203
2.5235
3.2945
0.0
2.0616

Cases

514

31
30
11
30
18
31
46

62
34
11

91
50
43

10



-B22-~

Sumnaries of  V33A
By levels of  CAT

Variable Value Label Mean Std Dev Cases

For Entire Population 4.5764 2.6865 517
CAT ACCEL 1.5000 .7071 2
CAT ANAL 5.8333 2.6533 30
CAT CONSOL 3.4333 2.4023 30
CAT CONSPRO 4.8182 1.9400 11
CAT FUEL 4.5172 2.3848 29
CAT GUAGES 5.6667 2.5208 18
CAT HUMOPS 4.5000 2.6600 30
CAT HVYWAT 5.0638 2.7059 47
CAT IRAD 3.6687 1.5275 3
CAT LOGGING 4,0000 4,2426 2
CAT MINEK 4.1774 2.4928 62
CAT . MINER 5.1471 3.0164 34
CAT MINEXR 4.4545 2.9787 11
CAT RADGFY 2.5000 1.6903 8
CAT REACTOR 5.0208 2.6949 96
CAT REACTORB 3.9000 2.6438 50
CAT REACTORP 4.1395 2.8915 43
CAT TARGET . 4.0000 0.0 1
CAT TELPY 4.2000 - 2.6162 10

Summaries of V338
By levels of  CAT

Yariable Value Label Mean Std Dev Cases
For Entire Population 2.4685 2.2921 461
CAT ACCEL 1.0000 0.0 2
CAT ANAL 3.0833 2.5353 24
CAT CONSOL 1.7600 1.3928 25
CAT CONSPRO 2.6000 2.4129 10
CAT FUEL 2.6786 2.3579 28
CAT GUAGES 2.4444 2.6172 18
CAT HUMOPS 2.0400 1.8138 25
CAT HVYWAT 3.2857 2.5878 42
CAT IRAD 3.6667 2.3094 3
CAT LOGGING 1.0000 0.0 1
CAT MINEK 2.8226 2.6644 62
CAT MINER 2.3333 2.3936 33
CAT MINEXR o 2.7273 2.4121 11
CAT RADGFY 2.0000 1.5275 7
CAT REACTOR 2.4933 2.0624 75
CAT REACTORS 1.8444 2.0445 45
CAT REACTORP 2.2435 2.4370 41
CAT TARGET 1.0000 0.0 1
CAT TELPY 1.6250 1.1877 8

i L] iband ———— P
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Summaries of  V34A
By levels of  CAT
Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT ‘GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MIKEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR.
CAT REACTORB
CAT REACTORP
CAT TARGET
CAT TELPY

Summaries of  V34B
By levels of CAT
Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL
CAT CONSOL
CAT CONSPRO
CAT FUEL
CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD
CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORT
CAT TARGLT

CAT TELPY

Mean
7.3092

6.5000
7.9000
6.4333
6.3636
7.8387
6.9000
8.0667
6.8478
9.3333
4.0000
7.1613
7.5294
6.7273
7.5000
7.5104
6.9804
7.5116
8.0000
7.7000

Mean
5.2204

5.0000
4.7083
3.2692
4.5000
5.6552
4.9000
5.6071
5.1905
7.3333
3.0000
4.9836
5.3636
5.5455
§.1429
§.2118
5.2557

VeV

Std Dev
2.3674

2.1213
2.1066
2.8730
3.6131
1.5726
2.4473
2.0667
2.5295
1.1547
1.4142
2.3553
2.5134
2.7961
2.2039
2.1909
2.4289
2.4041
0.0

1.3375

Std Dev
3.1789

4.2426
3.4069
2.7649
3.9511
3.1991
3.3545
3.2127
2.6891
4.6188
0.0

3.2480
3.1207
2.7700
3.2367
3.1362
3.3445
0.0

2.9202

Cases

921

Cases

481
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Surmmaries of V3§
By levels of  CAT

Variable Value Label

For Entire Population

CAT ACCEL
CAT ANAL

CAT CONSOL
CAT CONSPRO
CAT FUEL

CAT GUAGES
CAT HUMOPS
CAT HVYWAT
CAT IRAD

CAT LOGGING
CAT MINEK
CAT MINER
CAT MINEXR
CAT RADGFY
CAT REACTOR
CAT REACTORB
CAT REACTORP
CAT TARGET

CAT TELPY

Mean
1.9429

2.0000
1.9355
1.9394
2.0000
1.9697
1.9091
2.0000
2.0000

2.0000

1.5000
1.8750
2.0000
2.0000
2.0000
1.9490
1.8846
1.9318

1.0000

2.0000

Std Dev
.2322

0.0
.2497
-2423

0.0
.1741
.2942

0.0

0.0

0.0
.7071
.3333

0.0

0.0

6.0
.2212
. 3226

.2550-

0.0
0.0

Cases

543

31
33
11
33
22
32
50

64
34
11

98
52
44

12



APPENDIX C

STATISTICAL ANALYSIS OF
RELATIONSHIPS BETWEEN EMPLOYEE
RESPONSES



~C2-
..... Kruskal-Wallis l-way ANQVA
Vi3
by V7

Mean Rank Cases

245.15 346 V7 = l
220.81 130 V7 = 2
476  Total

Corrected for Ties
CASES Chi-Square Significance Chi-Square Significance
476 2.9587 .0854 9.9227 .0016
----- Kruskal-Wallis l-way ANOVA
V14
by V7

Mean Rank Cases

220.45 306 V7 = 1
203.27 124 v7 = 2
430  Total

Corrected faor Ties
CASES Chi-Square Significance Chi-Square Significance
430 1.6364 .1941 2.1699 .1407
- - - - - Kruskal-Wallis l-way ANOVA
V1S
by V7

Mean Rank Cases

214.53 290 V7 = 1
171.89 114 V7 = 2
404 Total

Corrected for Ties
CASES Chi-Sgquare Significance Chi-Square Significance
404 10.9131 .0010 12.5188 .0004



-C3-
----- Kruskal-Hallis l-way AHOVA

Mean Rank Cases

231.57 246 V36 = 1
252.82 237 V36 = 2
483  Total

Corrected for Ties
CASES Chi-Square Significance Chi-Square Significance
483 2.7979 .0944 10.7883 .0010

----- Kruskal-Wallis l-way ANOVA

vVid
by V36
Mean Rank Cases
211.12 227 V36 = 1
237.29 220 V36 = 2

447  Total

Corrected for Ties
CASES Chi-Square Significance Chi-Square Significance
447 4.5826 .0323 6.0677 .0138

V15
by V36
Mean Rank Cases
219.06 209 V36 = 1
197.84 207 V36 = 2

416  Total

Corrected for Ties

CASES Chi-Square Significance Chi-Square Significance
416 3.2370 .0720 3.8300 .0503



-Clb-

-------------------------------------------------------------------------------

----- Kruskal-Wallis l-way ANQOVA

Mean Rank Cases

216.92 113 v4Q = 1
194.75 288 V40 = 2
401 Total

Corrected for Ties

CASES Chi-Square Significance Chi-Square Significance
401 . 2:9686 .0849 10.9799 .0009

S v e e e " Y " T P A G 4D ) = 4 o R LY W T T P T R e A W W - - -

----- Kruskal-Wallis l-way ANOVA

Mean Rank Cases

218.06 104 v40 = 1
174.25 268 V40 = 2
372 Total

Corrected for Ties
CASES Chi-Square Significance Chi-Square Significance
372 12.4332 .0004 16.6533 .0000

> = - S R R Y ) o o S e = P G R W A R e e Y Y P P A e Y R T e b S o . o = A .

----- Kruskal-Wallis l-way ANQVA

Mean Rank Cases

182.98 100 v4Q = 1
170.37 247 V40 = 2
347 Total

Corrected for Ties
CASES Chi-Squars Significance Chi-Square Significance
47 1.1245 .28389 1.3303 .2488



----- Kruskal-Wallis l-way ANOVA

Vi3
by v45
Mean Rank Cases
259.80 454 V45 = 1
244.61 61 V45 = 2
515 Total

Corrected for Ties
CASES Chi-Square Significance Chi-Square Significance
515 .5598 .4543 2.0482 .1524

- - T L Y D P T D S D TH AR B M £ R S S U D S S A e s o . o = = -

..... Kruskal-Wallis l-way ANOVA

vig
by v45
Mean Rank Cases
239.61 412 V45 = 1
215.15 60 V45 = 2
472 Total
Corrected for Ties
CASES Chi-Square Significance Chi-Square Significance
472 1.6841 .1944 2.2324 .1351
----- Kruskal-Wallis l-way ANOVA
V15
by V45
Mean Rank Cases
228.11 386  v45 = 1
175.92 56 V45 = 2
442 Total

Corrected for Ties
CASES Chi-Square Significance Chi-Square Significance
442 8.1646 .0043 9.6406 .0019



-CH~
Vi3
by Vdo

Mean Rank Cases

231.50 1 V46 = 0

245.18 19 V46 = 1

254.16 169 V46 = 2

252.07 148 Va6 = 3

268.09 178 Va6 = 4
515  Total

Corrected for Ties
CASES Chi-Square Significance Chi-Square Significance
515 1.3382 .8549 4,.8132 .3070

----- Kruskal-wallis l-way ANOVA

Mean Rank Cases

146.50 1 V46 = 0

190.25 14 v46 = 1

250.47 143 v46 = 2

206.14 143 V46 = 3

251.96 169 V46 = 4
470 Total

Corrected for Ties
CASES Chi-Square Significance Chi-Square Significance

470 12.8846 0119 16.9836 .0019
----- Kruskal-Wallis l-way ANOVA
V15
by V46
Mean Rank Cases
116.50 1 V46 = 0
196.69 13 v46 = 1
236.00 13 V46 = 2
218.21 124 V46 = 3
210.92 167 V46 = 4
439  Total

Corrected for Ties
CASES Chi-Square Significance Chi-Square Significance
43 4.1165 .3905 4.3455 .3035



Vi3
by v47

Mean Rank

222.50
240.92
244,59
249.14
250.99

CASES

497 .3947 .9829 1.3755 .8484
----- Kruskal-Wallis l-way ANOVA
vi4
by v47
Mean Rank Cases
164.86 7 V47 = 1
185.62 13 v47 = 2
194.11 57 V47 = 3
219.91 128 v47 = 4
246.37 253 V47 = 5
458  Total
Corrected for Ties
CASES Chi-Square Significance Chi-Square Significance
458 11.9539 0177 15.6279 .0036
----- Kruskal-wallis l-way ANOVA
V15
by v47
Mean Rank Cases
133.42 6 val = 1
151.82 11  v47 = 2
176.81 54 v47 = 3
204.4] 117 Va7 = 4
231.98 239 Y47 = 5
427  Total
Corrected for Ties
CASES Chi-Square Significance Chi-Square Significance
an conan nean 12 2 .00ng

-C7-

Cases
7 V47 = 1
13 v47 = .2
65 V47 = 3
132 v47 = 4
280 v47 = 5
497  Total

Chi-Square Significance

Corrected for Ties
Chi-Square Significance



TABLE C-1: RANK CORRELATION ANALYSIS - KENDALL's TAU C, N, (P)

Question Na. 13 14 15 13/8 14/8 15/8
Meaning Consultative Press
Contacts Consultative Press Contacts Bocuments Releases
to AECB Documents Releases per Year per Year per Year
44 Age 0.03450 0.07780 0.10279 0.04058 0.02124 0.04018
517 424 443 357 320 301
(0.0202) (0.0027) (0.0005) (0.0310) (0.2685) (0.1409)
13 Contacts to AECB 0.20808 0.13354 0.06326 0.26598 0.14929 0.05602
533 483 454 366 324 306
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0076)
14 Consultative Documents 0.13354 0.6l1617 0.19761 0.15822 0.6086! 0.19996
433 487 432 324 327 286
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
15 Press Releases 0.06326 0.19761 0.72782 0.06773 0.18799 0.6916!
454 432 457 306 286 309
(0.0000) (0.0000) (0.0000) (0.0013) (0.0000) (0.0000)




-C8~

Crosstabulation: vl
By V36
Count A
Row Pct i
V36-> Col Pct ¥ 1 Row
Tot Pct ¢ 1.004 2.00% Total
1 T temamanea +

1.00 4 239 4 207 4 446
¢ 53.6 1 46.4 ¢ 93.5

2.00° 4 8 « 23 ¢ 31
4 25.8 % 74.2 9 6.5
1 3.2 ¢ 10.0 %
1 1.7 ¢4 4.8 4
tocccanne [ T +
Column 247 230 477

Total 51.8 48.2 100.0

- - - - - - D - - - - S - S e S A e S o - - - -

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5
7.88143 1 ~.0050 14.948 None
8.95954 1 .0028 ( Before Yates Correction )
Crosstabulation: Ve
By V36
Count «
Row Pct 1V
V36-> Col Pct 1 Row
Tot Pct % 1.004 2.00% Total
V2 = eeecaaaa R T tememmcan +

1.00 ¢ 221 4 185 ¥ 406
9 54.4 4 45.6 1 82.5

2.00 ¢ 29 4 57 ¢ 86

- e e e e A oy P S D e o A e A T O o A o . A - > - - - - ——

Chi-Square D.F. Significance Min E.F. Cells with E.F.<C 5

G ——-—-——- ———— ey p— - - - ————— -

11.36691 1 .0007 42.301 None
12.18154 1 .0005 ( Before Yates Correction )



-Cg-
Crosstabulation: 2]
By V36
Count
Row Pct 4
v36-> Col Pct 4 1 Row
Tot Pct 4 1.004 2.004 Total
V9 cemmeeaa tommcma Pocmaamn +
1.00 4 8 ¢ 108 ¢« 189
4 42.9 ¢ 57.1 4 38.5
1 32.4 ¢ 44.8 ¢
1 16.5 ¢ 22.0 ¢
boacccccaa tormmnma—— +
2.00 ¢ 103 19 76 4 179
4y 57.5 4 42.5 4 36.5
4 41.2 49 31.5 4«
4 21.0 ¢ 15.5 4
[ TR tommme o +
3.00 ¢ 38 4 39 ¢ 77
1 49.4 ¢ 50.6 4 15.7
1 15.2 ¢4 16.2 4
4 7.7 9 7.9 4
L ] L it +
4.00 ¢ 25 11 ¢ 36
¢4 69.4 4 30.6 ¢ 7.3
1 10,0 ¢4 4.6 ¢
1 5.1 ¢ 2.2 4.
E tocmcemaa +
5.00 ¢ 3 1 7 4 10
¢ 30,0 9 70.0 ¢ 2.0
1 1.2 4 2.9 ¢
1 .6 ¢ 1.4 4
K R, tocomm——- +
Column 250 241 491
Total 50.9 49.1 100.0

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5

14.82721 4 .00s1 4.908 1 QF 10 ( 10.0%)



-Cl10-
Crosstabulation: V13
By V36
Count %
Row Pct
V36-> Col Pct 1 Row
Tot Pct ¢ 1.004 2.004 Total
V3 = eeeeeea Foemmamm- [ PP ——— +

0.0 ¢ 233 4 204 % 437
¢ 53.3 % 46.7 1 88.8
4 93.2 ¢ 84.3 «

1 47.4 ¢ 41.5 «
S Fommmmmm +
1.00 ¢« 17 4 38 ¢ 55
9 30.9 % 69.1 W 11.2
1 6.8 4 15.7 ¢
19 3.5 9 7.7 4
Fommmmman Fommemann +
Column 250 242 492

Total 50.8 49.2 100.0

--------------------------------------------------------------------------------

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5
8.93906 1 .0028. . 27.053 None
9.81518 1 .0017 ( Before Yates Correction )
Crosstebulation: V14
By V36
Count
Row Pct 4
V36-> Col Pct ¢ 1 Row
Tot Pct 4 1.004 2.004 Total
Vid  cmeeeee- tommmcaan tommmmaae +

0.0 4 155 § 124 4 279
1 55.6 1 44.4 ﬂ 56.7

1.00 ¢ 95 ¢ 118 ¢ 213
1 44.6 ¢ 55.4 4 43.3

Chi-Square D.F. Significance Min E,F. Cells with E.F.< 5
5.36945 1 .0205 104,763 None

5.79946 1 .0160 ( Before Yates Correction )



-Cll-
Crosstabulation: V15
By V36
Count ¢
Row Pct
V36-> Col Pct 4 1 Row
Tot Pct ¢ 1.00¢ 2.009% Total
V18 = eemecaa- fommm———- temmmmm—— +
0.0 ¢ 100 ¢ 122 4 222
4 45.0 ¢ 55.0 v 45.1
4 40.0 9 50.4 94
1 20.3 ¢ 24.8 4
to - -—-—— ta o ---- +
1.00 ¢ 150 ¢4 120 ¢ 270
1 55.6 € 44.4 1 54.9
4 60.0 ¥ 49.6 1
4 30.5 ¢ 24.4 4
‘o n- L ST +
Column 250 242 492

Total 50.8 49.2 100.0

. - - - - - - 0 " = S S T P - Y - - — - -

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5
4,97253 1 .0258 109.195 None
5.38485 1 .0203 ( Before Yates Correction )
Crosstabulation: vi8
By V36
Count
Row Pct
V36-> Col Pct 4 4 Row
Tot Pct 1.004 2.00% Total
L T tormmoman tocccaman +

1.00 ¢ 140 1 9% 4 236
1 59.3 4 40.7 4 57.6
4 67.6 1 47.3 ¥
¢ 34.1 ¢ 23.4 ¢

2.00 ¢ 67 % 107 41 174

- 16.53867 1 .0000 86.151 None
17.36142 1 .0000 ( Before Yates Correction )



-Cl2-~

Crosstabulation: V16
By V36
Count 4
Row Pct 4
v36-> Col Pct ¢ ! Row
: Tot Pct ¥ 1.009  2.00% Total
V6 emeeeee- tommmmaen TR +
1.00 89 4 75 ¢ 164
4 54,3 ¢ 45.7 4 34.2
1 36.8 9 31.5 1
4 18,5 ¢ 15.6 %
tonrcmaw= D +
2.00 4 68 1 62 4 130
4 52,3 € 47.7 1 27.1
1 28.1 % 26.1
1 14.2 ¢ 12.9 ¢
mmamam-- frcenanne +
3.00 ¢ 67 76 1 143
4 46.9 4% 53.1 4 29.8
¢ 27.7 4 31.9 ¢
1 14.0 ¢ 15.8 ¢
L e L +
4.00 4 12 4 14 26
Y 46.2 % 53.8 ¢ 5.4
1 5.0 ¢4 5.9 ¢
1 2.5 9 2.9 4
L Frmnmaa- +
5.00 4 6 1 1 ¢ 17
1 35.3 ¢ 64.7 1 3.5
1 2.5 1 4.6 1
1 1.3 ¢4 2.3 ¢
fone-—-—-— torcrncna- +
Column 242 238 . 480
Total 50.4 49.6 100.0
Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5

- - - e - - - - ——— e ——————

3.62983 4 .4584 8.429 None



~Cl3-
Crosstabulation: V19
By V36
Count ¢
Row Pct %
V36-> Col Pct 1 Row
Tot Pct 4 1.004 2.004 Total
Y9  eemceeaa [ T pip— tomcccm—- +
1.00 10 ¢ 9 4 19
1 52.6 4 47.4 ¢ 4.6
1 4.6 4 4.6 1
1 2.4 ¢4 2.2 ¢
toccccnae temacman= +
2.00 4 13 4 21 ¢ 34
1 38.2 ¢ 61.8 ¢4 8.3
1™ 6.0 ¢ 10.8 4
1 3.2 % 5.1 9
L T L L +
3.00 ¢ 46 4 49 4 95
1 48.4 ¢ 51.6 ¢ 23.1
1 21.2 ¢ 25.3 4
1 11.2 ¢4 11.9 «

4.00 63 55 4 118

1 53.4 4 46.6 1 28.7
1 29.0 4 28.4 ¢
4 15.3 ¢ 13.4 o
toecvacan- D +
5.00 9 85 4 60 4 145
4 58.6 4 4l.4 % 35.3
4 39.2 ¢4 30.9 ¢
1 20.7 4 14.6 %
toeccncca- tamccnana +
Calumn 217 194 411

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5

- —————— - P - - - ————---— ————— -~

- o A e - - = P P = S S D W B = R W = = - -



-Cl4-
Crosstabulation: V2
By V7
Count 4
Row Pct ¢
V7-> Col Pct % 1 Row
Tot Pct 4 1.004% 2.00% Total
- [ T tommmmmaa +

1.00 ¢ 315. 4 92 1 407
4 77.4 1 22.6 4 83.7

2,00 4 37 9 42 9 79

L R T R e e e L L T R T P Y

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5
29.42865 1 .0000 21.782 None
30.94004 1 .0000 ( Before Yates Correction }
Crosstabulation: V13
By V7
Count 4
Row Pct 4
v7-> Col Pct 4 1 Row
Tot Pct 4 1.004 2.009 Total
V13 = eeemaaaa tacocmnas tommcanan +

0.0 % 298 4 125 ¢ 423
9 70.4 1 29.6 % 87.0

L Fomn - +
1.00 4 5 ¢ 9 4 63
1 85.7 4 14.3 ¢ 13.0
% 15.3 ¢ 6.7 ¢
4 11.1 % 1.9 4
Ponnanaa- trmnmaan- +
Column 352 134 486

5.65630 1 .0174 17.370 None
6.39838 1 .0114 { Before Yates Correction )



-Cl15-

Crosstabulation: V9
By V7
Count ¢
Row Pct ¢
y7-> Col Pct ¥ 1 Row
Tot Pct 4 1.001 2.00¢ Total
VO  mececeas tremm———- temcamenn +
1.00 ¢4 139 9 47 4 186
4 74.7 4 25.3 ¢ 38.5
4 39.6 ¢ 35.6
4 28.8 ¢4 9.7 ¢
LI L tPovcemnn=- +
2.00 4 133 ¢ 46 1 179
74.3 4 25.7 ¢ 37.1
¢ 37.9 ¢ 34.8 ¢
1 27.5 ¢ 9.5 ¢
tommanva= LT s +
3.00 ¢ 51 ¢ 28 ¢ 79
¢ 64.6 Y 35.4 ¢ 16.4
1 14.5 ¢ 21.2 ¢
1 10.6 ¢ 5.8 4
toscamc Prmme——-—— +
4.00 4 25 ¢ 10 % 35
§ 71.4 4 28.6 % 7.2
. 4 7.1 00 7.6
1 5.2 ¢ 2.1 ¢
e Tep—— trsoanana +
5.00 « 3 ¢ 104 4
1 75.0 ¢ 25.0 ¢ .8
1 9 4 .8
| N | 2 01
tommmmmem termmame- +
Column 351 132 483
Total 72.7 27.3 100.0
Chi-Square D.F. Significance Min E.F, Cells with E.F.< 5

- - = = -

3.29416 4 .5099 1.093 2 OF 10 ( 20.0%



-C16~
Crosstabulation: V14
By v7
Count ¥
Row Pct 9
¥7-> Col Pct ¥ Y Row
Tot Pct 1 1.00¢ 2.004 Total
Y4  ccmeeeas Fommcamaa tocmeoman +

0.0 ¢ 179 ¢ 81 4 260
1 68.8 4 31.2 ¢ 53.5
1 50.9 ¢ 60.4 ¢

173 4 53 ¢ 226
76.5 4 23.5 4 46.5

1.00

Column 352 134 486
Total . 72.4 27.6 100.0

- = - e - P W S S S T 4 A e > O R Y =y Y

Chi-Square D.F. Significance Min E.F. te]]s with E.F.< §
3.21665 1 .0729 62.313 None
3.59200 1 .0581 { Before Yates Correction )
Crosstabulation: V15
By V7
Count 1
Row Pct 4

V7-> Col Pct ¥ 1 Row
Tot Pct 4 1.004 2.00¢ Total

VI8 cmcmaa- R tmomemmm- +
0.0 % 130 ¢ 72 ¢ 202
1 64.4 4 35.6 4 41.6

1 36.9 4 53.7 ¢

1 26.7 4 14.8 ¢

fomommmon tomcmamea +
1.00 1 222 ¢ 62 1 284
¢ 78.2 ¢ 21.8 ¢ 58.4

1 63.1 4 46.3 ¢

1 45.7 4 12.8 ¢

10.59631 1 L0011 55.695 None
11.27737 1 .0008 { Before Yates Correction )



-Cl7-

Crosstabulation: Vié
By V7
Count
Row Pct
V7-> Col Pct W 1 Row
Tot Pct ¥ 1.00% 2.004 Totatl
Ve eememees teveomoao tommemcaa +
1.00 v 128 4 34 ¢ 162
4 79.0 ¢ 21.0 4 34.5
4 37.4 49 26.8 1
q 27.3 « 7.2 1
tocancans tocncccaaa -+
2.00 ¢ 85 4 41 4 126
t 67.5 ¢ 32.5 ¢ 26.9
1 24.9 ¢ 32.3 ¢
1 18.1 ¢ 8.7 W
Pomwm-—-- travenam- +
3.00 ¢ 9 q 42 4 136
Y 69.1 ¢ 30.9 ¢ 29.0
1 27.5 ¢ 33.1 ¢
4 20.0 4 9.0
tarmeman= tommnaca +
4.00 4 21 1 7 4 28
1 75.0 4 25.0 9 6.0
| 6.1 ¢ 5.5 ¢
1 4.5 9 1.5 ¢
L k) tonvccana +
5.00 ¢ 14 ¢ 39 17
1 82.4 1 17.6 ¢ 3.6
4 4.1 4 2.4 4
1 3.0 ¢ .6 9
towaennama trameccn. +
Column 342 127 469
Total 72.9 27.1 100.0
Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5

---------- - D T - —— - ———— s = - -

6.77031 4 .1485 4.603 10F 10 { 10.0%



-C18~
Crosstabulation: V18
By V7
Count 4
Row Pct 4 )
v7-> Col Pct 4 1 Row

Tot Pct 4 1.004 2.004 Total

vi8 P LT T tommmcm—- +

+
1.00 ¢ 187 ¢ 48 1 235
% 79.6 4 20.4 9% 58.0
1 62.3 4 45.7 9
1 46.2 4 1.9 ¢
+
1

-------- tovcanmeant

2.00 113 9 57 4 170
1 66.5 ¢ 33.5 1 42.0
1 37.7 1 54.3 4
4 27.9 4 14.1 ¢
+ommmmaaa Hocommome +
Column 300 105 405

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5

e d.——---—- - e ———————— - - - - -

8.15071 1 .0043 44,074 None
8.81985 1 .0030 ( Before Yates Correction )



-Cl9-

Crosstabulation: V19
By V7
Count %
Row Pct 4
V7<> (ol Pct ¢ 1 Row
Tot Pct ¢ 1.004 2.004 Total
V19 = ceccaaaa tecmnaman foromman +
1.00 14 4 5 4 19
%4 73.7 4 26.3 % 4.5
1 4.5 ¢ 4.8 1
1 3.3 4 1.2 4
L torvmmmaa- +
2.00 ¢ 25 17 4 42
Y 59.5 ¢ 40.5 v 10.0
1 8.0 ¢ 16.3 14
4 5.0 ¢ 4.1 1«
tmvancaae L L T +
3.00 ¢ 71 ¢ 26 ¢ 97
1 73.2 Y% 26.8 ¢ 23.2
1 22.6 4 25.0 ¢
¢ 17.0. 9 6.2 ¢
fomcvmne= trmmm———- +
4.00 4 90 4 27 % 117
1 76.9 ¢ 23.1 ¢ 28.0
1 28.7 4 26.0 ¢
4 21.5 9 6.5 ¢
tomccmam- toemmmmee +
5.00 % 114 ¢ 29 1 143

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5

- - - - - -
- - - - " - -

7.50188 4 .1116 4.727 1 0F 10 ( 10.0%



-C20-
Crosstabulation: V1
By v40
Count 4
Row Pct 4
vad-> (ol Pct ¢ 1 Row
Tot Pct 4 1.004 2.009 Total
VI eeemccaa R - temmeanme +
: 1.00 ¢4 106 ¢ 260 9 366
Yy 29.0 v 71.0 4 92.7
Y 93.0 9 92.5 1
1 26.8 4 65.8 4«
teommmmma tommneaa +
2.00 9 8 9 21 1 29
4 27.6 9 72.4 9 7.3
¢4 7.0 1 7.5 4«
Y 2.0 4 5.3 ¢
R . R +
Column 114 281 395

Total - 28.9 71.1 100.0

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5
.00000 1 1.0000 8.370 None
.02376 1 .8750 { Before Yates Correction )
Crosstabulation: V2
By v40
Count ¢
Row Pct ¢
V40-> Col Pct i Row
Tot Pct ¢ 1.00% 2.001 Total
V2 = eeevmaea T e +

1.00 ¢« 101 % 239 ¢ 340
1 29.7 ¢ 70.3 ¢ 83.3

2.00 4 14 1 54 9 _ 68

- s e e = . P > o P 8 T v R R T A s e e = - -

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5

1.89863 1 .1682 19.167 None
2.32728 1 .1271 ( Before Yates Correction )



-C21~-

Crosstabulation: V9
By v40
Count ¢
Row Pct
v40-> Col Pet 4 1 Row
Tot Pct 4 1.00¢ 2.004 Total
V9  emccaaa- R SOy . . +
1.00 ¢4 67 ¢ 101 ¢ 168
94 39.9 ¢ 60.1 ¢ 41.2
4 58.3 ¢ 34.5 4
4 16.4 4 24.8

32 ¢ 119 ¢ 151

+
2.00 4
1 21.2 4 78.8 % 37.0
4 .
1
+

3.00 9 11 ¢ 45 ¢ 57
1 19.3 4 80.7 % 14.0
1 9.6 9 15.7 ¢
4 2.7 4 11.3 4 .
L LT L T +
4.00 9 5 4 22 4 27
4 18.5 4 81.5 4 6.6
4 4.3 4 7.5 ¢
1 1.2 9 5.4 4
frcmccacna trmmmene- +
5.00 4 q 5 4 5
q g 100.0 ¢ 1.2
Y 1 1.7
4 1 1.2 4
Foemcmm—— troomane- +
Column 115 293 408

Total 28.2 71.8 100.0

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5

20.43420 4 .0004 1.409 2 OF 10 ( 20.0%



-C22-
Crosstabulation: V13
By V40
Count
Row Pct
V40-> Col Pct ¢ 4 Row
Tot Pct 9 1.009 2.009 Total
V13 = cceaee-a P . P +

0.0 93 9 268 4 361
4 25.8 4 74.2 4 88.5
1 80.9 ¢ 91.5 4

2 1 25 ¢ 47

1
+
1.00
1 46.8 ¢ 53.2 1 11.5
1
1
+

Cclumn 115 293 408
Total 28.2 71.8 100.0

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5 v
8.09051 1 .0044 13.248 None
9.10059 1 .0026 ( Before Yates Correction )
Crosstabulation: V14
By V40
Count %
Row Pct 4
V40-> Col Pct 4 4 Row
Tot Pct 4 1.004 2.004 Total
Vi = ccccceea tommca—e— tommcwn—— +

0.0 9 51 4 184 4 235
1 21.7 9 78.3 ¥ 57.6

1.00 64 ¢ 109 ¢ 173

B L L L T T T e e i Ll L T L T T Ty p———

10.76870 1 .0010 48.762 None
11.51178 1 .0007 { Before Yates Correction )



-C23-

Crosstabulation: Vie
By va40
Count
Row Pct 4
v40-> Col Pct ¢ 9 Row
Tot Pct 4 1.004 2.001 Total
Ve ccceeaeo teccccnaa P +
1.00 ¢ 29 ¢ 100 4 129
1 22.5 ¢ 77.5 4 32.4
¢4 25.7 ¢ 35.1 14
14 7.3 ¢ 25.1 ¢
torcwma—- R +
2.00 ¢ 31 78 1 109
1 28.4 4 71.6 4 27.4
4 27.4 4 27.4 1
4 7.8 1 19.6 1«
Fteavcccen- e +
3.00 1 37 4« 86 1 123
1 30.1 ¢ 69.9 ¢ 30.9
4 32.7 4 30.2 4
4 9.3 19 21.6
L tecmmame. +
4.00 ¢ 10 ¢ 11 4 21
9 47.6 ¢ 52.4 ¢ 5.3
1 8.8 1 3.9
1 2.5 1 2.8 4
tocacnma= tommncmw- +
5.00 ¢ 6 1 10 ¢ 16
4 37.9 1 62.5 9 4.0
1 5.3 ¢ 3.5 ¢
4 1.5 ¢ 2.5 ¢
L R +
Column 113 285 398
Total 28.4 71.6 100.0
Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5

6.86130 4 .1434 4,543 1 OF 10 ( 10.0%



—— —— [

-C24=
Crosstabulation: V15
By V40
Count o
Row Pct 1
¥40-> Col Pct ¢ 1 Row
Tot Pct 4 1.009 2.00% Total
V18 = eeeeecaa [ PR, tremm———— +
0.0 « 52 ¢ 133 ¢ 185
¢4 28.1 9 71.9 4 45.3
4 45.2 4 45.4 1
1 12.7 ¢ 32.6 ¢
L trmnmen—- +
1.00 « 63 ¢ 160 ¢ 223
¢ 28.3 ¢4 71.7 4 54.7
¢ 54.8 4 54.6 4
¢4 15.4 4 39.2 ¢
teveanca= tomemcn- +
Column 115 293 408

Total 28.2 71.8 100.0

- = D D D O D e e e O o0 U D D N 8 = - . -

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5
.00000 1 1.0000 52.145 None
.00102 1 9745 { Before Yates Correction )}
Crosstabulation: vVig
By v40
Count 4
Row Pct
v40-> Col Pct 4 1 Row
Tot Pct 4 1.004 2.004 Total
VI8 cmmeceaa toccenman tocmamana +

1.00 4« 34 4 147 ¢ 181
1 18.8 ¢ 81.2 4 53.9
% 35.4 4 51.3 ¢
% 10.1 % 43.8 1

2.00 ¢ 62 93 ¢ 155

- - > - O o R Y D o D f D A D - S D A = —

Chi-Square D.F. Significance Min E.F. Cells with £.F.< 5

17.39014 1 .0000 44,286 None
18.41503 1 .0000 ( Before Yates Correction )



Crosstabula

V40->
V19

2.61635

tion: V19
By V40
Count
Row Pct ¢
Col Pct
Tot Pct 1.00¢
........ L Y &
1.00 4 4 4
1 36.4 4
1 4.3 ¢
1 1.2 1
teceaamn=t
2.00 ¢ 11 «
1 39.3 ¢
1 11.7 4
1 3.2 ¢
tommmm— - +
3.00 ¢ 20
1 26.0 ¢
1 21.3 1
1 5.9 ¢
tommm—e—- +
4.00 1 26
1 26.5 1
9y 27.7 1
1T 7.6 ¢
L e +
5.00 1« 33 1
1 26.2 %
1 35.1 1
1 9.7 «
L il +
Column 94
Total 27.6
D.F Sign
a

-C25-

i Row
2.009 Total
-------- +
7 4 11
63.6 1 3.2
2.8
2.1 ¢
-------- +
17 € 28
60.7 4 8.2
6.9 1
5.0 ¢
-------- +
57 1 77
74.0 4 22.6
23.2 1
16.8 4
------ Y 3
72 4 98
73.5 ¢ 28.8
29.3 1
21.2 4
-------- +
93 1 126
73.8 1 37.1
37.8
27.4 1
-------- +
246 340
72.4 100.0
ificance
.6239

Min E.F.

Cells with E.F.< B



-C26-
Crosstabulation: V1
By V44
Count 4
Row Pct 4
V44-> Col Pct 1 Row
Tot Pct 4 1,009 2.004 Total
V1 = ccmccea- torccncaa toccanaas +

1.00 9 378 4 98 4 476
Y 79.4 % 20.6 4 93.5

tomcmmcan ovmmcoan +
2.00 o 31 ¢ 2 9 33

1 93.9 9 6.1 ¢ 6.5

1™ 7.6 1 2.0 ¢

1 6.1 1 A4 04

S ommonme +
Column 409 100 509

Total 80.4 19.6 100.0

- . . P D Y P R D T Y S P T P D e A P A M = - - -

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5
3.25683 1 .0711 6.483 None
4.12577 1 .0422 ( Before Yates Correction )
Crosstabulation: V2
By V44
Count ¢
Row Pct ¥
va4-> Col Pct ¥ 1 Row
Tot Pct ¢ 1.004 2.009 Total
|7 D ) +

1.00 @ 337 « 83 ¢ 426
¢ 79.1 ¥ 20.9 ¢ 80.8
4 79.5 1 86.4 4
1 63.9 ¢ 16.9 ¢

2.00 4 87 14 ¢ 101
1 8.1 ¢ 13.9 1 19.2

Chi-Square D.F. Significance Min E.F. Cells with E.F.<C 5

2.13878 1 .1436 19.740 None
2.56642 1 .1092 ( Before Yates Correction )



Crosstabula

v44->
V9

Chi-Square

16.37459

tion:

Count
Row Pct
Col Pct
Tot Pct

2.00

3.00

4.00

5.00

D.F

V9

By v44

4

-

1.00¢ 2.0C

57
28.5
55.3
10.9

Significance

1
1
+
1
1
1
1

+

-C27-

Row
Total

200
38.1

187
35.6

90
17.1

525
100.0

Min E.F.

Cells with E.F.< 5



~C28-~
Crosstabulation: V13
By V44
Count o
Row Pct I
va44-> Col Pct ¥ 4 Row
Tot Pct % 1.00% 2.004 Total
V13 eeeeeeea tomcamcam [ TR +

0.0 4 381 4« 83 4 464
4 8.1 4 17.9 % 88.0

1.00 4 43 1 20 4 63
1 68.3 ¢ 3l.7 ¢ 12.0

Column 424 103 527
Total 80.5 19.5 100.0

Chi-Square D.F. Significance Min E.F. Cells with E.F.<( 5
5.92181 1 .0150 12.313 None
6.77444 1 .0092 ( Before Yates Correction )
Crosstabulation: v14
By va4
Count ¢
Row Pct ¢
Va4-> Col Pct ¢ 1 Row
Tot Pct 9 1.004 2.004 Total
1 fommmaae- tommmmna- +

0.0 4 259 ¢ 37 4 2%
1 87.5 ¢ 12.5 4 56.2
1 61.1 ¢ 35.9 ¢
9 49.1 ¢ 7.0 %
S tomemmma +

1.00 ¢ 155 1« 66 ¢ 231
T 71.4 4 28.6 4 43.8
1 38.9 4 64.1 M
1 31.3 ¢ 12.5

Chi-Square D.r. Significance Min E.F. Cells with E.F.<C 5

20,30201 1 .0000 45,148 None
21-31180 i .nnnn [ RafAra Vatace CAanmwantina



-C29-
Crosstabulation: V1S
By V44
Count 1
Row Pct ¢
V4d-> Col Pct ¢ i Row
Tot Pct 1.00¢ - 2.00% Total
vis —eeeeee- +mmmmeeen Fommmonna +
0.0 ¢ 200 ¢ 35 4 235
4 85.1 ¢ 14.9 4 44.6
1 47.2 ¢ 34.0 «
1 38.0 4 6.6
dommwns-— Poccnmca- +

1.00 ¢ 224 4 68 ¢ 292
1 76.7 1 23.3 4 55.4
% %2.8 1 66.0
1 42.5 ¢ 12.9 4

Column 424 103 - 527
Total 80.5 19.5 100.0

- o am o - . S D 98 A S D S - R D D e S D D D -y R W D W 4R W T WP Y 0 W e O T W

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5
5.31287 1 .0212 45.930 None
5.83448 1 .0157 ( Before Yates Correction )
Crosstabuiation: V18
By V44
Count
Row Pct
V44-> Col Pct 4 1 Row
Tat Pct 4 1.004 2.004 Total
VI8 ereee--- Fommmomee e +

1.00 ¢ 207 « 51 4 258
4 80.2 ¢ 19.8 ¢ 58.9
1 59.7 4 56.0 ¢
4 47.3 1 11.6 4

2.00 ¢ 140 v 40 4 180
¢ 77.8 1 22.2 1 4l.1



Crosstabula

V44->

Viée

Chi-Square

4.61421

tion:

Count
Row Pct
Col Pct
Tot Pct

2.00

3.00

4.00

5.00

D.F

-C30-

v1e
By v44
1
i
1
4 1.004 2.00
etmenseane -
4 153 « 28
1 84.5 ¢ 15.5
¥ 36.9 ¢ 29.2
1 29.9 ¢ 5.5
tevcnmnn= tamc -
1 113 4 25
1 81.9 ¢ 18.1
¥ 27.2 1 26.0
1 22.1 49 4.9
torocnmm—e toveacno-
1 117 ¢ 30
1 79.6 ¢ 20.4
¢4 28.2 1 31.3
1 22.9 ¢ 5.9
todm s ——— tovennmas
1 20 4 8
1 71.4 ¢ 28.6
1 4.8 ¢4 8.3
1 3.9 ¢ 1.6
toeccccme- torrmacnw—
4 12 1 5
4 70.6 ¢ 29.4
4 2.9 ¢ 5.2
19 2.3 ¢ 1.0
tecccaawa tocumeana
415 96
8l.2 18.8
. Significance
4 . 3292

!
1
+
1
1
4
4

Row
Total

181
35.4

138
27.0

147
28.8

28
5.5

17
3.3

511
100.0

Min E.F.

Cells with E.F.< 5

1 OF

10 ( 10.0%)



-C31-

Crosstabulation: V19
By v44
Count ¢
Row Pct
v44-> Col Pct ¢ 1 Row
Tot Pct 4 1.004 2.004 Total
Vi eeeeeeeo temmmamna tovmmmenn +
1.00 4 10 ¢ 11 9 21
4 47.6 ¢ 52.4 ¥ 4.8
1 2.8 ¢ 12.2 «
1 2.3 1 2.5 ¢
L TR tavocccces +
2.00 4 21 ¢ 23 9 44
14 47.7 1 52.3 ¢ 10.0
1 6.0 ¢ 25.6 (¢
1 4.8 4 5.2 1
tommmmann temmcmn—= +
3.00 ¢« -8 ¢« 14 4 99
1 85.9 1 14.1 1 22.4
1 24.1 4 15.6 ¢
1 19.2 ¢ 3.2 14
tranme—a= K S, +
4,00 ¢ 101 « 20 ¢ 121
4 83.5 ¢ 16.5 4 27.4
4 28,7 ¢ 22.2 14
T 22.9 4 4.5 9
tocanvanao tom—mw——- +

5.00 ¢« 135 4« 22 % 157
1 8.0 ¢ 14.0 ¢ 35.5

Column 352 90 442
Tctal 79.6 20.4 100.0

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5

48.26888 4 .0000 4.278 1 OF 10 ( 10.0%



~C32~
Crosstabulation: V1
By v45
Count 9
Row Pct 4
V4a5-> Col Pct % 1 Row
Tot Pct 4 1.004 2.00¢ Total
L e [ D T p—— +
1.00 ¢ 427 4 47 4 413
90.1 4% 9.9 4 93.5
95.1 ¢ 81.0 «
84.2 4 9.3 ¢

1

4

1

+
2.00 ¢ 22 1 11 4 33

4 66.7 4 33.3 4 6.5
1
4

Column 449 58 507
Total 88.6 11.4 100.0

P T - R D " e T = S 5 R - T - D T P Y D - -

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5
14.46847 .1 .0001 3.775 1 of 4 ( 25.0%)
16.69995 1 - .0000 { Before Yates Correction )

Crosstabulation: ve
Qy Va5
Count 4
Row Pct 4
vas5-> Col Pct 4 1 Row
Tot Pct ¢ 1.004 2.004 Total
V2 @ cecameaa [ ST L T +
1.00 94 386 ¢4 40 4 426
4 9.6 ¢ 9.4 ¢ 8.1
¢4 83.5 ¢ 63.5 ¢
1 73.5 91 7.6 ¢
tmmmmm - tomcoman- +

2.00 ¢ 76 1 23 4 99

- s - - - - = e A = A = D = T P - = e o e - o - B o = - - -

Chi-Square D.F. Significance Min E£.F. Cells with E.F.<C 5

13.29535 1 .0003 11.880 None
14.57673 1 .nont { Pofrarn Varar Famccasian



-C33-

Crosstabulation: v9
By v45
Count
Row Pct 1
¥y4s5-> Col Pct ¢ . 4 Row
Tot Pct ¥ 1.004 2.009 Total
V9 ceeeeeeo fommmm——— temmm—ma +

1.00 ¢ 176 1 23 ¢ 199
4 83.4 ¢ 1l1.6 4 38.0
1 38.3 ¢ 36.5 1

2.00 9 163 ¢ 23 4 186
4 87.6 4 12.4 ¢ 35.6

tomm - treann ——- + .
3.00 9 77 4 13 ¥ 90
1 85.6 4 14.4 4 17.2
% 16.7 % 20.6 4
1 14.7 ¢« 2.5 ¢
tomcwmaa- trmmnnm—- +
4.00 ¢ 38 1 14 39
4 97.4 4 2.6 4 7.5
¢ 8.3 ¢ 1.6 ¢
1 7.3 4 2 4
tocvamaow tommcnam- +
5.00 ¢ 6 1 3 9 9
1 66.7 % 33.3 4 1.7
1 1.3 ¢ 4.8 ¢
v 1.1 ¢ .6 1
tommmm——- trmm s m—a. +
Column 460 63 523

Total 38.0 12.0 100.0

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5

- - -———— -
—— - o - -

7.71022 4 .1028 1.084 2 OF 10 ( 20.0%

—m— ————
L A Pa— o L) TR L ——— L S —— _—— " L



~C34-
Crosstabulation: V13
By Va5
Count o
Row Pct 1 i
v45-> Col Pct ¢ 4 Row
Tot Pct 1.004 2.004 Total
V13 ceeemeaa toemcmena tome————— +

0.0 % 405 4 58 1 463
Y 87.5 ¢4 12.5 4 88.2

L et tormwman= +
1.00 4 57 4 51 62
¢ 91,9 ¢ 8.1 ¢ 11.8

4 12,3 4 7.9 1

Y 10,9 9 1.0 4

toeccccnna tewcncena +
Column 462 6 525

3
Total  88.0  12.0  100.0

- o = = - T " - 0 A P D L R A e - 0 Y e O e v - - - -

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 9
.65182 1 .4195 7.440 None
1.03110 1 T 43099 ) ( Before Yates Correction )
Crosstabulation: V14
By v45
Count 4 !
Row Pct 4
V45-> Col Pct 4 Row
Tot Pct 4 1.004 2.009 Total
V18 = ceaccea- tecmamcen tornmaman +
0.0 1 253 % 42 4 295
4 85.8 ¢ 14.2 ¥ 56.2
¢4 54.8 ¢ 66.7 4
1 48.2 4 8.0 «
temmmcan— Foomm—an +
1.00 ¢ 209 ¢ 21 9 230
1 90.9 % 9.1 9 43.8
1 45.2 9 33.3
4 39.8 % 4.0 %
tamranma- tovammem- +
Column 462 - 63 525

- - - - o 8 T B = - o v = e o 4 = o o . v - - = —

Chi-Square D.F. Significance Min Z.F. Cells with E.F.< 5

2.72650 1 . 0987 27.600 None
3.19178 1 .0740 { 8efore Yates Correction )



_ ~C35-
Crosstabulation: V15
By vas
Count 4
Row Pct ¢
V45->  Col Pct 1 Row
Tot Pct 1 1.00¢ 2.001 Total
V1S eecemea. toccemmea Fomemmomn +

0.0 ¢ 195 « 40 9 235
1 83.0 9 17.0 4 44.8

L toaveanaa +
1.00 94 267 23 1 290
¢ 92.1 ¢ 7.9 4 55.2
9 57.8 4 36.5 9
1 50.9 % 4.4 9
tocnncne- tecneawe— +
Column 462 63 525

Total 88.0 12.0 100.0

> 0 - - e T D 4 P P T =S > = P A A D AR G Py Y W A e W .

Chi-Square D.F. - Significance Min E.F. Cells with E.F.¢ 5
9.31508 1 .0023 28.200 . None
10.15766 1 .0014 ( Before Yates Correction )
Crosstabulation: V18
By v45
Count
Row Pct 1
V45-> Col Pct 4 Y Row
Tot Pct ¢ 1.00¢ 2.004 Total
Y18 = emem;eaa Fommm—m—— toammm———- +
1.00 9 231 ¢« 25 4 256
4 90.2 4 9.8 4 58.7
4 52.5 ¢ 52.1 4
Y 53.0 4 5.7 1
tammwma—- temoma - +

2.00 ¢ 157 ¢ 23 4 180

Chi-Square D.F. Significance Min E.F. Cells with £.F.< 3

.69546 1 .4043 19.817 None
.97877 1 .3225 ( Before Yates Correction )



-C36-

Crosstabulation: V16
By V45
Count 9
Row Pct ' 4
V45-> Col Pct 4 Row
Tot Pct 9 1.004 2.00¢ Total
Ve ecmemeees tommmccas tommacan= +
1.00 ¢4 157 4« 26 4 181
4 8.7 1 13.3 % 35.5
1 3%.0 ¢ 39.3 1
1 30.8 49 4.7 14
L L tmrem- - +
2.00 4 120 4 18 4 138
4 87.0 % 13.0 ¥ 27.1
¢4 26.7 ¢ 29.5 ¢
9 23.5 1 3.5 ¢
L D +
3.00 ¢4 131 4« 15 4 146
1 89.7 ¢ 10.3 4 28.6
1 29.2 9 23.6 1
T 25.7 4 2.9 1
O tommem - +
4.00 ¢ 24 1 4 4 28
1 85.7 9 14.3 4 5.5
Y 5.3 9 6.6 1
1 4.7 ¢ .8 1
Fomomoom- Fomemoom- +
5.00 4 17 4 4 17
4 100.0 4« 1 3.3
1 3.8 1 1
gy 3.3 1 q |
L tencenseme +
Column 449 61 510

Total 88.0 12.0 100.0

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5

3.29142 4 .5103 2.033 2 OF 10 ( 20.0%



Crosstabula

V45->
V19

Chi-Square

.49344

tion:

Count
Row Pct
Col Pct
Tot Pct

2.00

3.00

4.00

5.00

D.F

V19
By vas
1
1
4 1
1 1.004 2.004
—tacen- mmwtem—--——-- +
1 19 2 M
1 9.5 49 9.5 4
4 4.8 9 4.2 1
1 4.3 14 5
fPovcame—- L T +
1 0 4 4 4
4 %.9 ¢ 9.1 4
9 10.2 ¢ 8.3 «
4 9.1 ¢ 9 1
R L Y it +*
i 87 12 1
4 8.9 ¢ 12.1 1
1 22,1 ¢ 25,0 ¢
9 19.7 v 2.7 ¢«
L Mtewmann-- +
1 108 9 12 ¢
9 9.0 ¢ 10.0 ¢
1 27.5 4 25.0 «
1 24.5 ¢ 2.7 ¢
L Y b +
1 139 4 18 4
4 88.5 ¢ 11.5 ¢
1 35.4 4 37.5 9
4 31.5 4 4.1 ¢
tomncwon— R Y Dttt +
393 48
89.1 10.9
. Significance
4 .9741

-C37-

Row
Total

21

4.8

44
10.0

99
22.4

120
27.2

157
35.6

441
100.0

Min E.F.

Cells with E.F.<C 5

-t - - -



~C38-

Crosstabulation: V19
By V46
Count 4
Row Pct 4
V46-> Col Pct ¥ 1 Row
Tot Pct 4 0.0 4 1.004 2.00¢ 3.004 4.004 Total
V19 = cccmcaaa tovommama trmmem e tormm - tommmme—— tommccmee +
1.00 4 b 4 9 3 4 5 4 9 4 21
q 1 13.0 v 14.3 4 23.8 v 42.9 1 4.8
4 1 26.7 9 2.0 9 3.8 ¢ 6.3 4
1 | 9 1 7 19 1.1 9 2.0 4
foccan—-- T tonmcmm—— - S +
2.00 ¢ 1 4 4 20 1 12 4 8 44
4 ¢f 9.1 1 45.5 9 27.3 4 18.2 ¢ 10.0
4 Y 26.7 % 13.2 1 9.2 4 5.6 4
9 14 9 1 4.5 ¢ 2.7 1 1.8
L tecan—--- tocmcanr- tovmecmme- N +
3.00 ¢ | 3 39 4 25 4 33 ¢ 100
4 Y4 3.0 ¢ 39.0 9 25.0 4 33.0 4 22.6
1  20.0 ¢ 25.7 ¢ 19.1 ¢ 23.1 «
1 1 .7 1 8.8 49 5.7 ¢4 7.5 ¢
tocvaacas towmnm—-- tomrrm———— tenanwann L +
4,00 9 1 4 2 1 40 4 3% 1 43 ¢ ° 121
9 .8 ¢ 1.7 ¢ 33.1 %1 28.9 ¢ 35.5 ¢ 27.4
1100.0 9 13.3 4 26.3 4 26.7 9 30.1 4§
1 2 1 S % 90 % 7.9 % 9.7 1M
tormmcm—- tormm e ———- Fommcmaa- o ———- P -——— +
5.00 ¢ | 2 50 4 54 ¢ 50 4 156
14 v 1.3 ¢ 32.1 ¢ 34.6 ¢ 32.1 1 35.3
1 1 13.3 ¢ 32.9 ¢ 41.2 4 35.0 ¢ !
1 1 5 ¢ 11.3 ¢ 12.2 ¢ 11.3 ¢
toecaccwa tomnmne- L tocmccm—- torraecna= +
Column 1 15 152 131 143 442
Total .2 3.4 34.4 29.6 32.4 100.0
Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5

36.38177 16 .0026 .048 9 OF 25 ( 36.0%)



-C39-

4.00

Crosstabulation: V16
By V46
Count 9
Row Pct ¢
vag-> Col Pct ¥ :
Tot Pct 1 0.0 ¢ 1.004 2.004 3.004
V16 = eceecee-- tomnmana- tomnncaaa tommcmmna tonmomm—— tommme———
1.00 o 1 6 57° 1 70 4
1 1 3.3 ¢ 31.7 ¢4 38.9 14
1 1 31.6 4 35.0 % 47.9 ¢
1 ¢ 1.2 ¢ 11.2 ¢ 13.7 4
fencncaaa L focvvnana tococean S LT
2.00 ¢ 1 6 1 48 ¢ 39 ¢
| ¢ 4.4 ¢ 35.0 ¢ 28.5 1
1 1 31.6 ¢ 29.4 4 26.7 1
| 4 1.2 4 9.4 4 7.8 4«
R tomnncnaa toemvncae- tommncaca B e
3.00 ¢ 1 4 7 ¢ 44 g 28 4
1 7 % 4.7 4 29.7 41 18.9 ¢
1100.0 9 3%.8 1 27.0 ¢ 19.2
1 2 1 1.4 ¢4 8.6 9 5.5 4
B Dl S B tonw e m—— tommemm e
4,00 1 1 1 g8 1 5 4
1 1 4 28.6 % 17.9 ¢
1 | 1 4.9 ¢ 3.4 1
1 1 1 1.6 ¢4 1.0 ¢
tocmmmcm- S R tacename- +
5.00 4 1 1 6 4 4 4
| | 1 35.3 4% 23.5 1
4 1 ¢ 3.7 ¢ 2.7 19
1 1 1 1.2 4 .8 ¢
fecwmmmw- torm - tovcamna. tecnemwaa L
Column 1 19 163 146
Total .2 3.7 32.0 28.6
Chi-Square 0.F. Significance Min E.F.
30.53303 16 .0154 .033

1 Row
{ Total
+

+

1 17
1 3.3
1

b

+

510

100.0

with E.F.< 5

————

eaammiear 09090 GEemmaaas 000 sty



-C40-
Crosstabulation: V15
By V46
Count
Row Pct
V46-> Col Pct 4 Row
Tot Pct 4 0.0 ¢ 1.004 2.004 3.004 4.004 Total
V5 ceceaaaa tomem———— tommem——— tomceee—— toccmem—— Fomm e +
0.0 ¢ 1 4 7 4 60 ¢ 67 97 ¢ 232
1 4 ¢4 3.0 ¢ 25.9 ¢ 28.9 ¢ 41.8 4 44.2
1 100.0 ¢ 33.3 4 35.5 ¢ 44,7 ¢ 52.7 ¢
1 2 % 1.3 4 11.4 ¢ 12.8 4 18.5 4
tocnwene- tewccanee tomrmme——- trrnem——— L +
1.00 ¢ 4 14 ¢ 109 ¢« 83 4 87 4 293
4 4.8 4 37.2 ¢ 28.3 4 29.7 4 55.8
q 1 66.7 Y 64.5 ¢ 55.3 4 47.3 1«
q 4 2.7 ¢ 20.8 ¢4 15.8 4 16.6 1
tocacmwm—- trcamww-- temcamna to - - trevme o= +
Column 1 21 169 150 184 525
Total .2 4.0 32.2 28.6 35.0 100.0
Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5
12.87680 4 .0119 442 2 OF 10 ( 20.0%)
Crosstabulation: V18
By v46
Count 4
Row Pct ¢

V46-> Col Pct 1 Row
Tot Pct ¢ 1.004 2.004 3.009 4.004 Total
VIB = cemmmeaa U R L PR tommmm e +
3 4 92 4 86 65 4 256
5.1 4 35.9 4 33.6 ¥ 25.4 % 58.7
1 76.5 ¢ 63.4 ¢ 71.1 4 42.5 ¢
3.0 ¢ 21.1 4 19.7 4 14.9 «

trcmncnae tevecsnsa toeccccaca tocamaana +

2.00 ¢ 4 9 53 KER | 88 ¢ 180
4 2.2 ¢ 29.4 ¢ 19.4 4 48.9 4 41.3
¢ 23.5 ¢ 36.6 ¢ 28.9 4 L7.5 1«
q .9 ¢ 12.2 ¢ 8.0 ¢ 2.2 9
bmrmmmm—n famaminaa $ommmm——— bocmem——- +
Column 17 145 121 153 436
Total 3.9 33.3 27.8 35.1 100.0
Chi1-Square D.F. Significance Min E.F. Cells with E.F.< 5

27.80488 3 .0000 7.013 None



Crosstabulation: V9
By V46
Count
Row Pct 4
v46-> Col Pct
Tot Pct ¥ 1.004
V8  eccaaaa- [ P +
1.00 4 5 9
1 2.5 9
1 23.8
¢ 1.0 9«
teavosnaa +
2.00 ¢ 4 9
1 2.2 1
1 19.0 4
q .8 4
tocccccs- +
3.00 ¢ 9 4«
¢ 10.1 ¢
1 42.9 4
] 1.7 4
] +
4.00 ¢ 21
1 5.1 1
©* 9.5
4 4 1
v mammaa +
5.00 1 1 49
1 10.0 ¢«
1 4.8 4
1 2 01
tovsveees +
Column 21
Total 4.0
Chi-Square D.F. Sign
49,26553 16

2.00

- W
[XR=-

L)
LW

ificance

-C41-

Min E.F.

3.004 4.00¢
+

.2

1

Row
Total

199
38.0

186
35.6

89
17.0

39
7.5

10
1.9

523
100.0

Cells with E.F.< 5

11 OF

25 { 44.0%)



~C42-
Crosstabulation: Vi3
By V46
Count
Row Pct 1l
V46-> Col Pct 4 1 Row
Tot Pct 4 0.0 ¥ 1.00% 2.004 3.004 4.001 Total
V13 = cceceaa- tomarmam- temvnmaan [ PP, tomcanea- tommcmo—- +

0.0 o 1 4 18 ¢ 154 ¥ 136 % 153 4 462

9 2 ¢ 3.9 ¢ 33.3 ¢ 29.4 ¢ 33.1 4 88.0
4 100.0 4 85.7 4 91.1 4 90.7 ¢ 83.2 ¢
1 .2 1 3.4 4 29.3 9 25.9 1 29.1 1

1.00 4 1 3 9 15 4 14 4 31 9 63
1 4 4.8 4 23.8 4 22.2 4 49.2 ¢ 12.0
q 4 14.3 ¢ 8.9 ¢ 9.3 ¢ 16.8
q 9 .6 4 2.9 ¢ 2.7 ¢ 5.9 4
tocnvcca= trcnvcan- towvenaw- tovoonen- L +
Column 1 21 169 150 184 525
Total .2 4.0 32.2 28.6 35.0 100.0
Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5
6.90744 4 .1409 .120 3 OF 10 ( 30.0%)
Crosstabulation: V14
By V46
Count ¢
Row Pct 4
V4a6-> Col Pct 4 4 Row
Tot Pct ¢ 0.0 4 1.004 2.00% 3.00% 4,004 Total
Vid = cceccaaa termmacman S tomeccnaa L R —— L —— +
0.0 v 1 4 11 « 79 4 105 4 9% W 292
1 .3 49 3.8 4% 27.1 4% 36.0 ¢ 32.9 4 55.6
1 100.0 4 52.4 9 46.7 41 70.0 4 52.2 4
| 2 9 2.1 ¢ 15.0 ¥« 20.0 9 18.3 4

1.00 ¢ 4 10 4 90 45 9 88 ¢ 233
1 1 4.3 4 38.6 4 19.3 ¢ 37.8 4 44.4
1 1 47.6 4 53.3 4 30.0 4 47.8 4
| ¢ 1.9 ¢ 17.1 ¢ 8.6 4 16.8 1
R Y toemcnanea toravcna toecwcmm—- tPommmaan +
Column 1 21 169 150 184 525
Total .2 4.0 32.2 28.6 35.0 100.0
Chi-Square D.F. Significance Min £.F. Cells with E.F.< 5

19.73013 4 ,0006 . 444 20F 10 ( 20.0%)



-C43~
Crosstabulation: V1
By V46
Count W
Row Pc: 1l
V46-> Col Pct 1 Row
Tot Pct 9 0.0 4 1.00 2.004 3.004 4.001 Total
Vl cecamaea Teemecaas tamanma=- tommmm——- tommrm——— tommem——- +
1.00 1« 1 4 15 ¢4 161 ¢ 137 ¢ 161 4 475
s 2 v 3.2 v 33.9 ¢ 28.8 1 35.9 1 93.5
4 100.0 4 78.9 4 96.4 4 94.5 % 91.5 4
q .2 9 3.0 ¢ 31.7 ¢« 27.0 4 31.7 9
tancscaan torcvmca= temvonma tommam—n— temvammn +
2.00 ¢ 1 4 4 6 1 g8 1 15 1 33
1 1 12.1 4 18.2 v 24.2 1 45.5 1 6.5
1l 1 21.1 ¢ 3.6 ¢4 5.5 ¢ 8.5 1
4 1 .8 ¢ 1.2 1 1.6 ¢« 3.0 ¢
) temv - tocamwenwe tormmwnna- tecoacawa L e bl +
Column 1l 19 167 145 176 508
Total 2 3.7 32.9 28.5 34.6 100.0
Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5
10.43388 4 .0337 .065 JOF 10 ( 30.0%)
Crosstabulation: ve
By V46
Count ¢
Row Pct 4
V46-> Col Pct ¢ Row
Tot Pct 0.0 ¢ 1.004 2.00% 3.009 4.004 Total
V2 = ememeeaa tomeomaaa Fommm - tomrme—— tomwmm——— formcm——— +
1.00 ¢ 1 4 8 1 140 4 122« 154 4 425

1.9 ¢ 32.9 49 28.7 ¢ 36.2 4 8.0
4100.0 4 38.1 % 82.8 % 81.3 ¢ 83.7 14
1.5 4 26.7 ¢ 23.2 ¢ 29.3 ¢

o ————- | toamecmma- D Pemm - +

2.00 W i 13 1 29 4 28 1 30 4 100

< % 13.0 ¢ 29.0 % 28.0 4% 30.0 ¢ 19.0

1 1 61.¢ 4 17.2 4 18.7 ¢ 16.3 ¢

4 9 2.5 % 5.5 ¢ 5.3 4 5.7 ¢

o - frmnmmw—- Prme - Pommm - torme - +
Column 1 21 169 150 184 525
Total .2 4.0 32.2 28.6 35.0 100.0

chi-Sgquarsz D.F. Significance Hin 2.F. Cells with £.5.¢ 5



-C44-
Crosstabulation: vl
By v46
Count 4
Row Pct 4
v46-> Col Pct M 1 Row
» Tot Pct 1 1.004 2.004 3.004 4,004 5.004 Total
vl T eseccamaa tecmecmae tocseman= tomeenmae tormenean— T . +
1.00 15 ¢ 161 % 137 4 161 ¢ 1 9 475
9 3.2 ¢ 33.9 9 28.8 ¢ 33.9 ¢« .2 4 93.5
1 78.9 ¢ 9.4 Y 94.5 ¢ 91.5 4 100.0 %
1 3.0 ¢ 31.7 4 27.0 9 31.7 9 2 4
tocmewnan to - toncamnoa tomcanen tormncarcw +
2.00 9 4 4 6 4 8 ¢ 15 4 1 33
1 12.1 9 18.2 ¢ 24.2 4 45.5 4« 1 6.5
¢ 21.1 ¢4 3.6 ¥ 5.5 9 8.5 4 4
| .8 9 1.2 % 1.6 ¢ 3.0 ¢ 1
tomcacmaa— T temcnncna tonmcnm— tomwancnn +
Column 19 167 145 176 1 508
Total 3.7 32.9 28.5 . 34.6 2 100.0
Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5
10.43388 4 .0337 .065 30F 10 ( 30.0%)
Crosstabulation: V2
By v46
Count 19
Row Pct 1
vV46-> Col Pct 1 Row
Tot Pct M 1.004 2.004 3.00¢ 4.004 5.004 Total
V2 = aeecmcaa S S E—— L S —— tecmem—aa toecmman L T +
1.00 ¢ 8 ¢4 140 9 122 4 154 4 1 49 425
1 1.9 4 32.9 4 28.7 4 36.2 .2 4 8l.0
4 38.1 4 82.8 4 81.3 ¢ 83.7 %100.0 4
¢ 1.5 ¢ 26.7 4 23.2 ¢ 29.3 2
Focrnmmna tocmnen—- ‘e ——- tormcaee- toeemmm e +
2.00 1 13 9 29 1 28 9 30 ¢ ¢ 100
4 13.0 ¢ 29.0 4 28.0 % 30.0 ¢ 1 19.0
1 61.9 ¢ 17.2 ¢ 18.7 4 16.3 1 1
1 2.5 9 5.5 % 5.3 4% 5.7 ¢ q
Fonmmmana L tocemee—- frcrmnnm- fecnvanea +
Column 21 169 150 184 1 525
Total 4.0 32.2 28.6 35.0 .2 100.0
Chi-Square D.F. Significance Min Z.F, Cells with E.F.< 5

26.55276 4 .0000 .190 3 0F 10 { 30.0%)



~C45-
Crnsstabulation: vl
By va7
Count
Row Pct ¢
va7->  Col Pct ¢ 1 Row
Tot Pct 4 1.00% 2.004 3.00¢ 4.009 5.004 Total
V1 cececaa- tommwmmana fomwanan= tmmcmnm—— tomcnmane temcemm—— +
1.00 ¢ 4 4 9 9 51 ¢ 122 ¢« 273 4 459
1 9 ¢ 2.0 ¢ 11.1 ¢ 26.6 ¢ 59.5 4 93.3
$ 57.1 ¢ 75.0 ¢ 83.6 1 92.4 4 97.5 ¢
4 .8 ¢ 1.8 ¢ 10.4 4 24.8 ¢ 55.5 4
L Pomrccan- L L tocvarcwem +
2.00 ¢ 3 49 3 10 ¢ 10 ¢ 7 ¢ 33
¢ 91 ¥ 9.1 ¢ 30.3 ¥ 30.3 v 21.2 ¥ 6.7
4 42.9 ¢ 25.0 ¢ 6.4 9 7.6 4 2.5 4
1 .6 1 6 1 2.0 v 2.0 ¢ 1.4 9
Fomawm-—- P - toecavecan= toecrcenmae tommmman- +
Column 7 12 61 2132 280 492
Total 1.4 2.4 12.4 26.8 56.9 100.0
Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5
38.26199 4 .0000 470 3 0OF 10 ( 30.0%)
Crosstabulation: v2
By v47
Count
Row Pct ¢
vd7-> Col Pct ¢ 1 Row
Tot Pct 4 1.004 2.00¢ 3.00¢ 4.009 5.00% Total
V2 = ceeeeaaad bomom e Femmnmnn T temmmmann Fomanmas +
1.00 9 2 1 5 4 33 ¢4 107 4 258 4 410
4 504 1.2 1 9.3 4 26.1 % 62.9 % 80.9
1 28.6 4 38.5 ¢ 58.5 % 77.0 ¢4 91.2 ¢
4 A4 4 1.0 ¢ 7.5 ¢ 21.1 ¢ 50.9 1

2.00 4 5 4 8 1 27 ¥ 32 1 25 4 97
4 5.2 % 8.2 4 27.8 ¢ 33.0 ¢ 25.8 v 19.1
% 71.4 4 61.5 ¢ 41.5 4 23.0 ¢4 8.8 ¢
1 1.0 ¢ 1.6 ¢ 5.3 ¢ 6.3 % 4.9 ¢
R R fomomanm- fommaman— L +
Column 7 13 65 139 283 507
Total 1.4 2.6 12.8 27.4 55.8 100.Q
Chi-Square D.F. Significance Min Z.F. Cells with E.F.< 3

§9.33337 4 .0000 1.339 2 OF 10 { 20.0%)



Crosstabula

va7->

Ve

Chi-Square

27.47890

~-C46-

tion: V9
By v47
Count
Row Pct 1
Col Pct 4 1 Row
Tot Pct 9 1.004 2.004 3.004 4.004 5.004 Total
........ tocmminmctmmcmmsectermm e atem e ameteam—e———t
1.00 4 2 1 5 1 15 9 4 4 126 4 192
4 1.0 ¢« 2.6 ¢ 7.8 ¢4 22.9 4 65.6 ¥ 37.9
‘4 28.6 ¢ 38,5 ¢ 23.1 v 31.9 U 44.5 %
1 4 Y 1.0 9 3.0 v 8.7 4 24.9 4
temreman- torncensn- tomccenaa P - ———— tomwmmm-we +
2.00 ¢ 2 4 31 31 q 50 9% 4 182
¢ 1.1 ¢ 1.6 ¢ 17.0 ¢ 27.5 ¢ 52.7 % 36.0
1 28.6 4 23.1 4 47.7 ¢ 36.2 4 33.9 1
Ll 4 4 6 ¢ 6.1 4 9.9 4 19.0 «
tPomme - tocroem—- toamccace- tom-————- S D +
3.00 4 31 3 4 8 4 30 ¢ 41 9 85
¢ 3.5 ¢ 3.5 % 9.4 ¢ 35.3 4 48.2 1 16.8
1 42.9 49 23.1 Y 12.3 ¢ 21.7 4 1.4.5 ¢
1 .6 9 .6 ¢ 1.6 ¢ 5.9 ¢4 8.1 ¢«
toma v m—- L toemcmam—- toemman——- X T +
4.00 4 bl 14 9 11 « 16 ¢ 37
1 1 2.7 % 24.3 4 29.7 4 43.2 1 7.3
| 1 7.7 4 13.8 ¢ 8.0 ¢ 5.7 9
b Ll 2 % 1.8 ¢ 2.2 ¢ 3.2 1«
- -—-- tocccnan- tomameeew L ek D ki +
5.00 1 b ] 1 4 2\ 39 4 9 10
b % 10.0 ¢ 20.0 ¢ 30.0 ¢ 40.0 49 2.0
1 1 7.7 19 3.1 9% 2.2 ¢ 1.4 «
4 1 2 0 .4 9 .6 1 8
tPomammwm- tPram - tmomcn o= tPomamm-—— trccarea- +
Column 7 13 65 138 283 506
Total 1.4 2.6 12.8 27.3 55.9 100.0
D.F. Significance Min E.F. Cells with E.F.< 5
16 .0365 .138 13 OF 25 ( 52.0%)



-Ca7-
Crosstabulation: V13
By V47
Count ¥
Row Pct 1
v47-> Col Pct ¥ 4 Row
Tot Pct ¢ 1.004 2.00% 3.004 4.00¢ 5.004 Total
VI3 ecccaaas Fowmmm——— o m———— tocvemaan [ - tommmm - +
0.0 ¢ 7 4 12 1 59 ¢ 118 4 248 4 444
1 1.6 ¢ 2.7 ¢ 13.3 v 26.6 % 55.9 ¢ 87.6
¢ 100.0 ¢ S2.3 4 90.8 ¢ 84.9 4 87.6 ¢
4 1.4 ¢ 2.4 ¢ 11.6 4 23.3 ¢ 48.9 ¢
R tommmo=-- tomvemm - to——--——- tomaveaa +
1.00 ¢ 1 1 ¢ 6 4 21 35« 63
b 4 1.6 ¢ 9.5 ¢ 33.3 % 55.6 ¢ 12.4
4 4 7.7 % 9.2 v 15.1 4 12.4 1
1 i 2 %1 1.2 4 4.1 ¢4 6.9 4
Porrmacwa- D L toerm e w—- tocacanas +
Column 7 13 65 139 283 507
Total 1.4 2.6 12.8 27.4 55.8 100.0
Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5
2.79040 4 .5935 .870 2 OF 10 ( 20.0%)
Crosstabulation: V1d
By V47
Count 9
Row Pct 4
V47-> Col Pct 1 11 Row
Tot Pct ¢ 1.004 2.00% 3.004 4.004 5.004 Total
V14 = eceaeea tocmranm- tocmamman tomcmm——— fommmeman trmmmmm—— +
0.0 9 1 10 ¢ 41 4 83 ¢ 142 ¢ 282

1 14.5 % 29.4 4 50.4 4 55.6

1.00 ¢ 1 ¢ 3 9 24 4 56 4 141 1 225

| 4 01 1.3 v 10.7 4 24.9 4 62.7 4 44.4
4 14.3 9 23.1 9 36.9 4% 40.3 4 49.8
| 208 .6 % 4.7 4 11.0 ¥ 27.8 ¢
tecmcomcabamman——- teccmnnan oo toommmeme +

Column 7 13 65 139 283 507

Total 1.4 2.6 12.8 27.4 55.8 100.0

Chi-Square D.F. Significance Hin £.F. Cells with E.F.<C 3

10.76270 4 .0294 3.107 2 OF 10 ( 20.0%)



-c48-

Crosstabulation: V15
By v47
Count 1
Row Pct 4
v47-> Col Pct 1 Row
Tot Pct ¢ 1.004 2.004 3.004 4,004 5.00¢ Total
Vs = - termo—e—— oo ean— U S ommm e +
0.0 ¢ 5 4 9 ¢ 35 4 68 ¢ 108 4 225
¢ 2.2 ¢ 4.0 4 15.6 4 30.2 4 48.0 9 44.4
Y 71.4 4 69.2 ¢ 53.8 41 48.9 v 38.2 1
¢ 1.0 9 1.8 ¢4 6.9 ¢ 13.4 4 21.3 1«
toamccvsaa AT P tonvcanan tomnence= L +
1.00 ¢ 2 U 4 4 30 4 71 4 175 ¢ 282
1 7 %9 1.4 4 10.6 9 25.2 4 62.1 4 55.6
9 28.6 9 30.8 % 46.2 9 S51.1 ¢ 61.8
1 .4 9 .8 ¢4 5.9 ¢ 14.0 ¢ 34.5 1
tovvcaw== oo ———— tonmmma e oo e ——-— tecmaem-- +
Column 7 13 65 139 283 507
Total - 1.4 2.6 12.8 27.4 55.8 . 100.0
Chi=Square D.F. Significance Min E.F. Cells with E.F.< 5
13.27991 4 .0100 3.107 2 OF 10 ( 20.0%)
Crosstabulation: V18
By v47
Count
Row Pct ¢
V47-> Col Pct 9 4§ Row
Tot Pct 1 1.004 2.004 3.004 4.009 5.004 Total
V1B  emmmaaaa tovmcnaaa tommmrnan temmam——— tocncaana tercacean +
1.00 ¢ 2 4 5 ¢ 27 1 75 9 139 ¢ 248
4 .8 % 2.0 ¢ 10.9 ¢ 30.2 4 56.0 4 58.5
4 33.3 ¥ 45.5 4 52.9 4 65.2 ¢ 57.7 ¢
1 5 19 1.2 4 6.4 4 17.7 4 32.8 o

2.00 4 4 4 6 4 24 1 40 ¢ 102 4 176

¢ 2.3 ¢4 3.4 ¢ 13.6 ¢ 22.7 ¢ 58.0 ¢ 41.5

1 66.7 1 54.5 ¢ 47.1 4 34.8 4 42.3 ¢

1 9 4 1.4 4 5.7 4 9.4 ¢ 24,1 4

tocemma—- temcemaaw tomaceaae tomcnccaw franccnna +
Column 6 11 51 115 241 424
Total 1.4 2.6 12.0 27.1 56.8 100.0

Chi-Square D.F. Significance Min E.F. Cells with E.F.< 5

e m—w—.--—- - - ———————— - -

5.18996 4 . 2684 2.491 3 OF 10 ( 30.0%



Crosstabula

V47->
vie

Chi-Square

30.83995

~C49-

Row
Total

169
34.3

137
27.8

141
28.7

28
5.7

17
3.5

492
100.0C

Cells with £.F.< 5

tion: V16
By v47
Count
Row Pct 1
Col Pct 1 4
Tot Pct ¢ 1.009 2.004 3.004 4,004 5.004
-------- Fonccnacctanvnavectecncvanetocnnnsuatccnaceaat
1.00 ¢ 1 1 4 4 22 1 53 4 89 ¢
1 6 ¢4 2.4 9 13.0 ¢ 31.4 ¢ 52.7 4
4 14.3 ¢ 33.3 ¢ 35.5 4 39.0 4 32.4
1 .2 1 .8 1 4.5 4 10.8 ¢ 18.1 ¢
focenecw—- L Fovmwcmna L P Foemncmn—- +
2.00 1 2 4 3 v 17 4 42 9 73 9
4 1.5 ¢ 2.2 49 12.4 ¢ 30.7 ¢ 53.3 ¢
4 28.6 ¢ 25.0 4 27.4 4 30.9 ¥ 26.5 ¢
¢ 4 9 .6 ¢ 3.5 % 85 4 14.8 ¢
tomecm——a o tecenmuma fencccaan tocoammca +
3.00 « 4 94 2 21 ¢ 37 4 77 4
1 2.8 ¢ 1.4 9 14,9 4 26.2 ¢ 54.6 ¢
% 57.1 % 16.7 ¢ 33.9 & 27.2 4 28.0 ¢
1 .8 4 4 4 4.3 % 7.5 ¢ 15.7 1«
. Femememan tomamcmn mmmmmm e Fomem——— Fommmmen— +
4,00 ¢ 1 34 2 1 4 ¢ 19 4
1 ¢ 107 ¢ 7.1 ¢ 14.3 1 67.9 ¢
1 1 25.0 ¢ 3.2 ¢ 2.9 ¢ 6.9 ¢
4 i .6 4 1 .8 4 3.9 ¢
L ] L ] L torcacam—- fommm—e - +
5.00 ¢ 4 1 4 1 17 4
1l U 4 bl 1 100.0 ¢
4 i 1 1 1 6.2
1 i 1 4 i 3.5 ¢
L L ) tromm—e—-— L e tearemccnn- +
Column 7 12 62 136 275
Total 1.4 2.4 12.6 27.6 55.9
D.F. Significance Min E.F.
16 .0141 .242 13 OF

25 { 52.0%)



{ st

I Crosstabulation: vi9
By Va7
l Count
. Row Pct 4
I va7->  Col Pet 4 1 Row
Tot Pct 4  1.004  2.004  3.004 4.004  5.00¢ Total
V19 = ececaaaa- O tommmnnaa toccmmaea teommam- tommmmana +
1.00 4 1 1 2 4 6 4 13 ¢ 21
[ 1 1 4 9.5 ¢ 28.6 4 61.9 ¢ 4.9
¢ ¢ ¢ 4.3 ¢4 5.0 1 5.3 4
q Y ¢ .54 1.4 ¢ 3.1 4
, tonccrne- trnnnnaa- tocvncane L L +
} 2008 14 1 49 109 26 9 41
¢ 2.4 4 1 9.8 ¢ 24.4 9 63.4 4 9.6
i 9 20.0 4 ¢ 8.5 % 8.4 ¢ 10.7 %
[ 1 .29 9 9 9 2.4 ¢ 6.1 4
temenneae terermena tevecvuan tonmmanwa tecmaceaa +
3.006 q 5 ¢ 12 4 29 4 5 9 96
% 9 5.2 ¢ 12.5 4 30.2 % 52.1 % 22.6
1 % 50.0 4 25.5 ¢ 24.4 % 20.5 4
1 Y 1.2 ¢4 2.8 9 6.8 ¢ 11.8 1«
L trwnenw—- tocancaaa. L L +
4.00 9 2 4 19 79 38 9 68 % 116
1 1.7 4 .9 4 6.0 ¢ 32.8 4 58.6 4 27.3
41 40.0 « 10.0 94 14.9 4 31.9 4 27.9 W
1 S 2 % 1.6 4 8.9 ¢ 16.0 ¢
temccnnaa trccannax e L tecenrcana +
5.00 ¢ 2 1 4 ¢ 22 1 36 ¢ 87 4 151
4 1.3 49 2.6 ¢ 14.6 ¢ 23.8 4 S57.6 % 35.5
f 40.0 ¢ 40.0 ¢ 46.8 v 30.3 4 35.7
1 S v 9 ¢ 5.2 ¢ 8.5 % 20.5 4
tocenwna- tewcaceaa tovconone toccscans teccmaaea +
Column 5 10 47 119 244 425
Total 1.2 2.4 11.1 28.0 57.4  100.0
Chi-Square D.F. Significance Min E.F. Cells with E.F.¢ 5

---------- ——-- - - - - - - - -

15.87999 16 .4614 .247 12 OF 25 ( 48.0%)



