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CAREER AND
TECHNOLOGY
STUDIES

A. PROGRAM RATIONALE AND PHILOSOPHY

Through Career and Technology Studies (CTS),
secondary education in Alberta is responding to
the many challenges of modern society, helping
young people develop daily living skills and
nurturing a flexible, well-qualified work force.

In Canada’s information society, characterized by
rapid change in the social and economic
environment, students must be confident in their
ability to respond to change and successfully meet
the challenges they face in their own personal and
work lives. In particular, they make decisions about
what they will do when they finish high school.
Many students will enter the work force, others will
continue their education. All students face the
challenges of growing independence and
responsibility, and of entering post-secondary
programs and/or the highly competitive workplace.

Secondary schools also face challenges. They must
deliver, on a consistent basis, high quality,
cost-effective programs that students, parents and
the community find credible and relevant.

CTS helps schools and students meet these
challenges. Schools can respond more efficiently
and effectively to student and community needs and
expectations by taking advantage of the
opportunities in the CTS curriculum to design
courses and access school, community and distance
learning resources. Students can develop the
confidence they need as they move into adult roles
by assuming increased responsibility for their

©Alberta Education, Alberta, Canada

learning; cultivating their individual talents,
interests and abilities; and by defining and acting on
their goals.

As an important component of education in Alberta
secondary schools, CTS promotes student
achievement by setting clear expectations and
recognizing student success. Students in CTS
develop competencies—the knowledge, skills and
attitudes they are expected to demonstrate, that is,
what they know and what they are able to do.

Acquired competencies can be applied now and in
the future as students make a smooth transition into
adult roles in the family, community, workplace
and/or further education.  To facilitate this
transition, clearly stated expectations and standards
have been defined in cooperation with teachers,

business and industry representatives and
post-secondary educators.
CTS offers all students important learning

opportunities. Regardless of the particular area of
study chosen, students in CTS will:

e develop skills that can be applied in their daily
lives, now and in the future

refine career-planning skills

develop technology-related skills

enhance employability skills

apply and reinforce learnings developed in
other subject areas.

Career and Technology Studies /A.1
(1997)



In CTS, students build skills they can apply in their
everyday lives. For example, in the CTS program,
particularly at the introductory levels, students have
the opportunity to improve their ability to make
sound consumer decisions and to appreciate
environmental and safety precautions.

CAREERS
Personal F
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A career encompasses more than activities just
related to a person’s job or occupation; it involves
one’s personal life in both local and global
contexts; e.g., as a family member, a friend, a
community volunteer, a citizen of the world.

The integration of careers throughout the CTS
program helps students to make effective career
decisions and to target their efforts. CTS students
will have the opportunity to expand their
knowledge about careers, occupations and job
opportunities, as well as the education and/or
training requirements involved. Also, students
come to recognize the need for lifelong learning.

Students in CTS have the opportunity to use and
apply technology and systems effectively and
efficiently. This involves:

e a decision regarding which processes and
procedures best suit the task at hand

e the appropriate selection and skilled use of the
tools and/or resources available

e an assessment of and management of the
impact the use of the technology may have on
themselves, on others and on the environment.

A.2/ Career and Technology Studies
(1997)
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Integrated throughout CTS are employability skills,
those basic competencies that help students develop
their personal management and social skills.
Personal management skills are improved as
students take increased responsibility for their
learning, design innovative solutions to problems
and challenges, and manage resources effectively
and efficiently. Social skills improve through
learning experiences that require students to work
effectively with others, demonstrate teamwork and
leadership, and maintain high standards in safety
and accountability.
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As well as honing employability " skills, CTS
reinforces and enhances learnings developed in core
and other complementary courses. The curriculum
emphasizes, as appropriate, the effective
application of communication and numeracy skills.

In addition to the common outcomes described
above, students focusing on a particular area of
study will develop career-specific competencies
that support entry into the workplace and/or related
post-secondary  programs. Career-specific
competencies can involve understanding and
applying appropriate terminology, processes and
technologies related to a specific career, occupation
or job.

©Alberta Education. Alberta, Canada



GENERAL LEARNER EXPECTATIONS

General learner expectations describe the basic
competencies integrated throughout the CTS
program.

Within an applied context relevant to personal
goals, aptitudes and abilities; the student in CTS

wills

e demonstrate the basic knowledge, skills and
attitudes necessary for achievement and
fulfillment in personal life

e develop an action plan that relates personal
interests, abilities and aptitudes to career
opportunities and requirements

e use technology effectively to link and apply
appropriate tools, management and processes to
produce a desired outcome

e develop basic competencies (employability
skills), by:

—~ selecting relevant, goal-related activities,
ranking them in order of importance,
allocating necessary time, and preparing
and following schedules (managing
learning)

— linking theory and practice, using
resources, tools, technology and processes
responsibly and efficiently (managing
resources)

— applying effective and innovative decision-
making and problem-solving strategies in
the design, production, marketing and
consumption of goods and services
(problem solving and innovation)

— demonstrating appropriate written and
verbal skills, such as composition,
summarization and presentation
(communicating effectively)

— participating as a team member by working
cooperatively with others and contributing
to the group with ideas, suggestions and
effort (working with others)

©Alberta Education, Alberta, Canada

— maintaining high standards of ethics,
diligence, attendance and punctuality,
following safe procedures consistently, and
recognizing and eliminating potential
hazards (demonstrating responsibility).

PROGRAM ORGANIZATION

CURRICULUM STRUCTURE

Career and Technology Studies is organized into
strands and modules.

Strands in CTS define competencies that help
students:

build daily living skills
investigate career options
use technology (managing, processes, tools)
effectively and efficiently

e prepare for entry into the workplace and/or
related post-secondary programs.

In general, strands relate to selected industry sectors
offering positive occupational opportunities for
students. Some occupational opportunities require
further education after high school, and some allow
direct entry into the workplace. Industry sectors
encompass goods-producing industries, such as
agriculture, manufacturing and construction; and
service-producing industries, such as business,
health, finance and insurance.

Modules are the building blocks for each strand.
They define what a student is expected to know and
be able to do (exit-level competencies). Modules
also specify prerequisites. Recommendations for
module parameters, such as instructional
qualifications, facilities and equipment can be
found in the guides to implementation.

The competencies a student must demonstrate to
achieve success in a module are defined through the
module learner expectations. Senior high school
students who can demonstrate the module learner
expectations; i.e., who have the designated
competencies, will qualify for one credit toward
their high school diploma.

Career and Technology Studies /A.3
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Specific learner expectations provide a more
detailed framework for instruction. Within the
context of module learner expectations, the specific
learner expectations further define the knowledge,
skills and attitudes the student should acquire.

The following chart shows the 22 strands that
comprise the CTS program and the number of
modules available in each strand.

Strand l\/ll\i)(zi.ucigs
1. Agriculwure 33
2. Career Transitions 28
3. Communication Technology 33
4. Community Health 31
5. Construction Technologies 46
6. Cosmetology 58
7. Design Studies 31
8. Electro-Technologies 37
9. Energy and Mines 26
10. Enterprise and Innovation 8
11. Fabrication Studies 41
12. Fashion Studies 29
13. Financial Management 14
14. Foods 37
15. Forestry 21
16. Information Processing 48
17. Legal Studies 13
18. Logistics 12
19. Management and Marketing 19
20. Mechanics 54
21. Tourism Studies 24
22. Wildlife 17

A.4/ Career and Technology Studies
(1997)

LEVELS OF ACHIEVEMENT

Modules are organized into three levels of
achievement:  introductory, intermediate and
advanced. As students progress through the levels,
they will be expected to meet higher standards and
demonstrate an increased degree of competence, in
both the general learner expectations and the
maodule learner expectations.

Introductory level modules help students build
daily living skills and form the basis for further
learning. Introductory modules are for students
who have no previous experience in the strand.

Intermediate level modules build on the
competencies developed at the introductory level.
They provide a broader perspective, helping
students recognize the wide range of related career
opportunities available within the strand.

Advanced level modules refine expertise and help
prepare students for entry into the workplace or a
related post-secondary program.

The graph below illustrates the relative emphasis on
the aspects of career planning at each of the levels.
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CURRICULUM AND ASSESSMENT
STANDARDS

Curriculum standards in CTS define what
students must know and be able to do.
Curriculum standards are expressed through
general learner expectations for CTS, and through
module and specific learner expectations for each
strand.

Assessment standards define how student
performance is to be judged. In CTS, each
assessment standard defines the conditions and
criteria to be used for assessing the competencies
of each module learner expectation. To receive
credit for a module, students must demonstrate
competency at the level specified by the
conditions and criteria defined for each module
learner expectation.

Students throughout the province receive a fair
and reliable assessment as they use the standards
to guide their efforts, thus ensuring they
participate more effectively and successfully in
the learning and assessment process. Standards at
advanced levels are, as much as possible, linked to

workplace and post-secondary  entry-level
requirements.
TYPES OF COMPETENCIES

Two types of competencies are defined within the
CTS program: basic and career-specific.

Basic competencies are generic to any career area
and are developed within each module. Basic
competencies include:

e personal management; e.g., managing learning,
being innovative, ethics, managing resources

e social; e.g, communication, teamwork,
leadership and  service, demonstrating
responsibility (safety and accountability).

©Alberta Education, Alberta, Canada

Career-specific competencies relate to a particular
strand. These competencies build daily living skills
at the introductory levels and support the smooth
transition to the workplace and/or post-secondary
programs at the intermediate and advanced levels.

The model below shows the relationship of the two
types of competencies within the 22 strands of the

CTS pregram.

Career and Technology Studies /A.5
9 ' (1997)



BASIC COMPETENCIES REFERENCE GUIDE

The chart below outlines basic competencies that students endeavour to develop and enhance in each of the CTS strands and modules.
Students’ basic competencies should be assessed through observations involving the student, teacher(s), peers and others as they complete the
requirements for each module. In general, there is a progression of task complexity and student initiative as outlined in the Developmental
Framework®. As students progress through Stages 1, 2, 3 and 4 of this reference guide, they build on the competencies gained in earlier

stages. Students leaving high school should set themselves a goal of being able to demonstrate Stage 3 performance.

Suggested strategies for classroom use include:

e having students rate themselves and each other
e using in reflective conversation between teacher and student
e highlighting areas of strength

® tracking growth in various CTS strands
* highlighting areas upon which to focus
* maintaining a student portfolio.

O identifies criteria for evaluating | O

identifies and applies a range of

O uses a range of critical thinking

Stage 1— The student: Stage 2— The studens: Stage 3— The student: Stage 4— The student:
Managing Learning
O comes to class prepared for a > > > » | O > !
learning
O follows basic instructions, as O follows instructions, with limited | O follows detailed instructions on > »
directed direction an independent basis
O sets goals and establishes steps O sets clear goals and establishes 0O demonstrates self-direction in
to achieve them, with direction steps to achieve them learning, goal setting and goal
achievement
O acquires specialized knowledge, | O applies specialized knowledge, [ transfers and applies specialized | O transfers and applies learning in
skills and attitudes skills and attitudes in practical knowledge, skills and attitudes new situations; demonstrates
situations in a variety of situations commitment to lifelong learning

O thinks critically and acts

O adheres to established timelines; | O
uses time/schedules/planners
effectively

O uses information (material and a
human resources), as directed

O uses technology (facilities, m]
equipment, supplies), as
directed, to perform a task or
provide a service

O maintains, stores and/or disposes | O
of equipment and materials, as

creates and adheres to timelines,
with limited direction; uses time/
schedules/planners effectively

accesses and uses a range of
relevant information (material
and human resources), with
limited direction

uses technology (facilities,
equipment, supplies), as
appropriate, to perform a task or
provide a service, with minimal
assistance and supervision
maintains, stores and/or disposes
of equipment and materials, with

O creates and adheres to detailed
timelines on an independent
basis; prioritizes task; uses time/
schedules/planners effectively

O accesses a range of information
(material and human resources),
and recognizes when additional
resources are required

O selects and uses appropriate
technology (facilities,
equipment, supplies) to perform
a task or provide a service on an
independent basis

O maintains, stores and/or disposes
of equipment and materials on

choices and making decisions effective strategies for solving skills to evaluate situations, logically to evaluate situations,
problems and making decisions solve problems and make solve problems and make
decisions decisions
O uses a variety of learning O explores and uses a variety of O selects and uses effective »- —p
strategies learning strategies, with limited learning strategies
direction O cooperates with others in the O provides leadership in the
. effective use of learning effective use of learning
strategies strategies
Managing Resources

O creates and adheres to detailed
tmelines; uses time/schedules/
planners effectively; prioritizes
tasks on a consistent basis

O uses a wide range of information
(material and human resources)
in order to support and enhance
the basic requirement

O recognizes the monetary and
intrinsic value of managing
technology (facilites,
equipment. supplies)

0O demonstrates effective
techniques for managing

as a process
O learns a range of problem-
solving skills and approaches

O practices problem-solving skills | O
by responding appropriately 10 a
clearly defined problem, speci-
fied goals and constraints, by:

generating alternatives
evaluating alternatives

selects an appropriate problem-
solving approach, responding
appropriately to specified goals
and constraints

applies problem-solving skills to
a directed or a self-directed
activity, by:

— generating alternatives

~ evaluating altematives

— selecting appropriate

logically in the context of
problem solving

O twansfers problem-solving skills
to real-life situations, by
generating new possibilides
prepares implementation plans
recognizes risks

oo

directed limited assistance an independent basis facilities, equipment and
supplies
Problem Solving and Innovation
O participates in problem solving | O identifies the problem and O thinks critically and acts O identifies and resolves problems

efficiently and effectively

0O identifies and suggests new ideas
to get the job done creatively,
by:

— combining ideas or
information in new ways
— making connections among

— selecting appropriate alternative(s) seemingly unrelated ideas
alternative(s) — taking action — seeking out opportunities in
— taking action an active manner

A.6/ Career and Technology Studies
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Stage 1— The student:

Stage 2— The student:

Stgge 3— The student:

Stage 4— The student:

Communicating Effectively

O uses communication skills; e.g., | O communicates thoughts, feelings | O prepares and effectively presents | O negotiates effectively, by
reading, writing, illustrating, and ideas to justify or challenge accurate, concise, written, visual working toward an agreement
speaking a position, using written, oral and/or oral reports providing that may involve excbanging

and/or visual means reasoned arguments specific resources or resolving
divergent interests

O uses language in appropriate O uses technical language O encourages, persuades, O negotiates and works toward a

context

appropriately

convinces or otherwise
motivates individuals

consensus

O listens to understand and leamn O listens and responds to O listens and responds to O listens and responds to under-
understand and leam understand, learn and teach stand, learn, teach and evaluate
O demonstrates positive O demonstrates positive O demonstrates positive U promoles positive infe: persval
interpersonal skills in selected interpersonal skills in many interpersonal skills in most skills among others
contexts contexts contexts
Working with Others
O fulfills responsibility in a group | O > # | O seeks a team approach, as O leads, where appropriate,

project appropriate, based on group mobilizing the group for high
needs and benefits; e.g., idea performance
potential, variety of strengths,
sharing of workload
O works collaboratively in O cooperates to achieve group O works in a team or group: O understands and works within

structured situations with peer

results

— encourages and supports

the context of the group

members team members
O acknowledges the opinions and | O maintains a balance between — helps others in a positive O prepares, validates and
contributions of others in the speaking, listening and manner implements plans that reveal
group responding in group discussions ~ provides leadership/ new possibilities
O respects the feelings and views followership as required
of others - negotiates and works toward
consensus as required
Demonstrating Responsibility
Attendance
O demonstrates responsibility in ] > » {0 > » |O > —>
attendance, punctuality and task
completion
Safety
O follows personal and O recognizes and follows personal | O establishes and follows personal | O transfers and applies personal
environmental health and safety and environmental health and and environmental health and and environmental health and
procedures safety procedures safety procedures safety procedures to a variety of
environments and situations
O identifies immediate hazards and | O identifies immediate and a > » |0 > >
their impact on self. others and potential bazards and their
the environment impact on self, others and the
environment
O follows appropriate/emergency | O > - » | O »>- » | O —»> —p
response procedures
O demonstrates accountability for
actions taken to address
immediate and potential hazards
Ethics
O makes personal judgements O assesses how personal O assesses the implications of O analyzes the implications of
about whether or not certain judgements affect other peer personal/group actions within personal/group actions within

behaviours/actions are right or
wrong

members and/or family; e.g.,
home and school

the broader community; e.g.,
workplace

the global context

O states and defends a personal
code of ethics as required

* Developmental Framework
o Simpleask
e Structured environment
o Directed learning

e Task with limited variables
o Less structured environment
e Limited direction

Task with multiple variables
Flexible environment
Self-direcied learning,

seeking assistance as required

o Complex ask
e  Open environment
e Self-directed/self-motivated

Career and Technology Studies /A.7
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ENERGY AND
NIiINES

B. STRAND RATIONALE AND PHILOSOPHY

Alberta’s hydrocarbon resources are primary
energy sources for Alberta and the rest of Canada
and contribute to an important export market.
Because our province is so richly endowed with
oil, gas, oil sands, heavy oil and coal, the
exploration, recovery, production, marketing and
management of these resources will likely
continue to provide a major contribution to
Alberta’s economy for the foreseeable future.*

Although Alberta owes much of its present
development, lifestyle and demographics to the
development of fossil fuels, these resources may,
over time, become less readily available and more
costly to develop and use. Furthermore, public
concern for the environment at local and global
levels has expanded to embrace practices that
ensure sustainable energy use. The development of
renewable energy-——the energy generated by water,
wind, sun, biomass, waste material and geothermal
sources—has the potential to extend the life of
Alberta’s fossil fuels and supplement conventional
energy supplies in specific regions of the province.

The potential of the minerals sector in Alberta has
not been fully determined, nor have known deposits
been fully developed. In the future, development of
metallic, nonmetallic and structural materials could
be profoundly important to  economic
diversification, employment and technological

development in Alberta. At present, the recovery
and production of minerals for industrial
applications have significant effects on Alberta’s
economy.

Energy and Mines, a strand in Career and
Technology Studies, provides a comprehensive
view of energy and mineral development in Alberta
and Canada. It encompasses resource exploration,
recovery, production, marketing and management.
Conservation is viewed throughout the strand as a
process for managing human use of natural
resources to ensure such use is sustainable.
Students will develop first-hand knowledge of
practices specific to Alberta’s energy and mineral
industries and will examine technologies that
support sustainable development and efficient use
of natural resources.

Sustainable
Development

* Alberta in the Global Energy Spectrum, Edmonton, AB: Alberta Energy Information Centre, Government of Alberta, 1995.

Strand Rationale and Philosophy
©Alberta Education, Alberta, Canada
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Students in Energy and Mines will develop the
knowledge, skills, attitudes, motivation and
commitment to work individually and collectively,
as private citizens and members of the work force,
toward the conservation and responsible use of
water, land, air, forests and wildlife. Within the
philosophy of Career and Technology Studies,
students in Energy and Mines will:

¢ deveiop greater awareness of the economic,
environmental and social significance of energy
and mineral resources in Alberta and the rest of
the world, and develop awareness of factors
affecting industry decisions

e describe the characteristics of energy and
mineral development in Alberta and Canada,
and identify resulting products and services

e describe technologies and research programs
designed to enhance the development of a range
of products and services and to achieve
sustainable use of natural resources

e translate  sustainable development and
conservation goals into viable plans for
developing and marketing energy and mineral
products and services

e develop competencies and behaviours that have
broad application to environmental career
paths, and specific application to careers within
Alberta’s energy and mineral industries.
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STRAND ORGANIZATION

DEVELOPMENT MODEL

The development model depicts three dimensions
that provide a basis for selecting and organizing
content within the Energy and Mines strand.

The  KNOWLEDGE, SKILLS AND
ATTITUDES, represented on the upper face of
the model, provide structure for the strand and
focus attention on learning goals common to all
CTS courses.

The LEARNING CONTEXTS, represented on
the right face of the model, foster the
development of knowledge and behaviours that
will enable students to meet the demands of
daily living, further training and the workplace.

The THEMES provide situational and concrete
learning  experiences that support the
development of knowledge, skills and attitudes
relevant to each of the learning contexts. Each
theine focuses aiiention on a different aspect of
sustainable energy and mineral development.
Blended together, the themes enable students to
understand how it is possible to fulfill social,
cultural, aesthetic and economic goals through
resource development, while embracing a
conservation ethic so as to maintain essential
ecological processes, genetic diversity and an
adequate resource base for future generations.

LEVELS

Energy and Mines, like other Career and
Technology Studies curricula, is organized into
three levels of learning: introductory, intermediate
and advanced.

KNOWLEDGE, SKILLS AND ATTITUDES

BASIC CAREER- /
SPECIFIC F
U
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THEMES
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Introductory modules enable students to survey
Alberta’s energy and mineral resources, and study
sample areas of production, processing and
marketing.  Students consider the impact of
everyday decisions on resource consumption and
environmental quality, and develop a problem-
solving process for analyzing related issues.

Intermediate and advanced level modules develop
more specialized knowledge and skills within areas
of resource exploration, recovery, production and
marketing. Students examine elements of
efficiency and conservation in energy systems, and
consider influences of emerging technologies,
global trade and environmental sustainability on
industry practice and society in general.
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SCOPE AND SEQUENCE ENERGY AND MINES
INTRODUCTORY INTERMEDIATE ADVANCED THEME
. , . Social and
Overview of Alberta Geology* Managing Alberta’s Resources Energy & the Environment Cultural
ENM1010 ENM2010 ENM3010 Perspec fives
| ~ S i RN
LUIVENUDIdL Wi/ uds & LusiVeniuliidi Wiuds £
Nonrenewable Resources - (Resource Exploration) (Recovery & Production)
ENM1020 : ENM2020 ENM3020
X 0il Sands/Heavy Oil/Coal 1 Oil Sands/Heavy Oil/Coal 2
.- (Resource Exploration) (Recovery & Production)
: ENM2030 ENM3030
‘ Metals/Nonmetals 1 Metals/Nonmetals 2
L (Resource Exploration) (Recovery & Production)
ENM2040 ENM3040
Technology
Sustainable Ene;
Renewable Resources Renewable Energy Technology (The Power & Poterst);al) @d .
ENMI050 ENM2050 ENM3050 Applications
Consumer Products & Services | .. Refining Hydrocarbons Petrochemicals
. ENMI060| ! ENM2060 ENM3060
. . . Industrial Materials
. ] Refining Rocks & Minerals (Primary Manufacturing)
. ENM2070 ENM3070
. Supply & Distribution .. Market Basics & Trends
ENM2080 ENM3080
. Energy Designs/Systems 1 Energy Designs/Systems 2
Fundamentals of Recycling (Basic Principles) (Practical Applications)
ENM1090 ENM2090 ENM3090 Management
and
Conservation Challenge Environmental Safety lmegmlfgali::gil;r;%tdea&rsgemem Conservation
ENM1100 ENM2100 ENM3100

Prerequisite

Recommended sequence

* Module provides a strong foundation for further learning in this strand.

Scope and Sequence

©Alberta Education, Alberta, Canada
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MODULE DESCRIPTIONS

Module ENM1010: Overview of Alberta
Geology

Students describe the nature and origin of
Alberta’s energy and mineral resources, explain
their significance in society, and identify related
career opportunities.

Moduie ENM1020: Nonrenewabie Kesources
Students examine general applications of
exploration, recovery and production, refining,
and reclamation technologies within a
nonrenewable energy or mineral industry; and
they identify related career opportunities.
Potential areas of investigation include
conventional crude oil, oil sands, natural gas, coal,
nuclear fuels, metallic minerals, nonmetallic
minerals and structural materials.

Module ENM1050: Renewable Resources
Students demonstrate applications of one or more
renewable energy technologies, examine the
contributions of each to sustainable energy
development, and identify related career
opportunities.  Potential areas of investigation
include solar, hydro, wind, tidal, biomass and
geothermal energy, as well as energy generated
from waste.

Module ENM1060: Consumer Products &
Services

Students examine the basic techniques involved in
developing consumer products and/or services
within an energy or mineral industry, and they
identify related career opportunities.

Module ENM1090: Fundamentals of Recycling
Students examine opportunities to recycle natural
and manufactured materials, and they present the
results of research on one or more recycling
systems.

Module ENM1100: Conservation Challenge
Students examine relationships between energy
and mineral development and the environment,
and they propose individual and shared actions
that foster environmental stewardship.

B.6/ Energy and Mines, CTS
(1997)

Module ENM2010: Managing Alberta’s
Resources

Students research agencies and structures used to
manage the development of Alberta’s energy and
mineral resources.

Module ENM2020: Conventional Oil/Gas 1
(Resource Exploration)

Students examine specific exploration techniques
and technologies within the context of Alberta’s
conventional oil and/or gas deposits, and they
describe related career opportunities.

Module ENM2030: Oil Sands/Heavy Oil/

Coal 1 (Resource Exploration)

Students examine specific exploration techniques
and technologies within the context of Alberta’s
oil sands, heavy oil or coal deposits, and they
describe related career opportunities.

Module ENM2040: Metals/Nonmetals 1
(Resource Exploration)

Students examine specific exploration techniques
and technologies within the context of a metallic
and/or nonmetallic mineral deposit, and they
describe related career opportunities.

Module ENM2050: Renewable Energy
Technology

Students define and explain the need for
sustainable energy development, research one or
more renewable energy technologies; e.g., hydro,
wind, solar, tidal, biomass, geothermal, nuclear,
hydrogen, ethanol, blended fuel, fuel cell, and
construct a model of a renewable energy system.

Module ENM2060: Refining Hydrocarbons
Students examine the principles and technologies
involved in processing natural gas, refining crude
oil, upgrading heavy oils and bitumen, or
processing coal. Students also describe related
career opportunities.

Module Descriptions
©Alberta Education, Alberta, Canada
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Module ENM2070: Refining Rocks &
Minerals

Students examine the principles and processes
involved in refining an industrial (nonmetallic)
mineral or a metallic mineral, and they describe
related career opportunities.

Module ENM2080: Supply & Distribution

Students research marketing and distribution
neiworks within an energy or mineral indusiry;
examine regulatory structures and policies that
influence supply of a commodity, product or
service; and describe related career opportunities.

Module ENM2090: Energy Designs/Systems 1
(Basic Principles)

Students investigate the basic principles of energy
conservation and efficiency and relate them to
energy designs and systems used in the residential,
commercial or transportation sector.

Module ENM2100: Environmental Safety
Students identify environmental hazards that
result from activities within an energy or mineral
industry, and describe specific environmental
monitoring and management practices adopted by
the industry.

Module ENM3010: Energy & the
Environment

Students assess the social, economic and
environmental benefits and costs of resource
development, and demonstrate personal and
shared actions that foster energy conservation and
environmental stewardship.

Module ENM3020: Conventional Oil/Gas 2
(Recovery & Production)

Students examine specific recovery and
production techniques within the context of a
conventional oil and/or gas industry, and they
explain related career opportunities.

Module ENM3030: Oil Sands/Heavy Oil/

Coal 2 (Recovery & Production)

Students examine specific recovery and
production techniques within the context of
Alberta’s oil sands, heavy oil or coal deposits; and
they explain related career opportunities.

Module Descriptions
©Alberta Education, Alberta. Canada

Module ENM3040: Metals/Nonmetals 2
(Recovery & Production)

Students examine specific recovery and
production techniques within the context of a
metallic and/or nonmetallic mineral deposit, and
they explain related career opportunities.

Module ENM3050: Sustainable Energy (The
Power & Potential)

Studenis examine opportunities for pianning
renewable energy development and conserving
conventional energy for its ideal use.

Module ENM3060: Petrochemicals

Students  investigate the conversion of
hydrocarbons into consumer products within a
petrochemical industry, and they explain related
career opportunities.

Module ENM3070: Industrial Materials
(Primary Manufacturing)

Students investigate technologies used to convert
petroleum and mineral resources into industrial
(stock) materials used in secondary manufacturing
processes, and they explain related career
opportunities.

Module ENM3080: Market Basics & Trends
Students explain the basic principles involved in
marketing an energy or mineral resource, and
analyze trends in the development and marketing
of energy or mineral products.

Module ENM3090: Energy Designs/Systems 2
(Practical Applications)

Students analyze energy-saving technologies and
systems and design a residential/commercial
structure or transportation technology that
demonstrates the principles of energy
conservation and efficiency.

18
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Module ENM3100: Integrated Resource
Management (Balancing Needs)

Students develop and present an integrated plan
for sustainable resource development that
incorporates supply side and demand side resource
management.

19
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SECTION C: PLANNING FOR INSTRUCTION

CTS provides increased opportunity for junior and
senior high schools to design courses based on the
needs and interests of their students and the
circumstances within the school and community.
Some strands may be appropriately introduced at
the junior high school level. Other strands are
more appropriately introduced at the senior high
school level or to Grade 9 students. Refer to this
section for recommendations regarding the Energy
and Mines strand, or the Career & Technology
Studies Manual for Administrators, Counsellors
and Teachers for a summary of the recommended
grade levels for each strand.

PLANNING FOR CTS
Defining Courses

Schools determine which strands and modules will
be offered in a particular school, and will combine
modules into courses.

Each module was designed for approximately
25 hours of instruction. However, this time frame
is only a guideline to facilitate planning. The CTS
curricula are competency based, and the student
may take more or less time to gain the designated
competencies within each module.

A course will usually consist of modules primarily
from the same strand but, where appropriate, may
include modules from other CTS strands. Refer to
the Career & Technology Studies Manual for
Administrators, Counsellors and Teachers
(Appendix 4) for more information on course
names and course codes.

Module selection and sequencing should consider:

e prerequisite(s)

e supporting module(s) (other CTS modules that
may enhance the learning opportunity if
offered with the module)

e module parameters
— instructional qualifications, if specialized
— equipment and facility requirements, if

specialized.

Planning for Instruction
©Alberta Education, Alberta, Canada

The module parameters are defined for each
module in Sections D, E and F of this Guide.

Degree of Flexibility

The CTS program, while designed using the
modular structure to facilitate flexible timetabling
and instructional delivery, does not mandate the
degree of flexibility a school or teacher will offer.
The teacher and school will determine the degree
of flexibility available to the student. Within the
instructional plan established by the school, the
student may:

e be given the opportunity to progress at a rate
that is personally challenging

e have increased opportunity to select modules
that develop competencies he or she finds
most relevant.

Integrating Basic Competencies

The basic competencies relate to managing
learning and resources, problem solving and
innovation, communicating effectively, working
with others and demonstrating responsibility are
developed throughout the CTS program, and are
within each module.

Assessment of student achievement on the basic
competencies is integrated throughout the other
module learner expectations. Refer to Section G
(Assessment Tools) of this Guide for the
description of student behaviours expected at each
of the four developmental stages defined for the
basic competencies.

Assessment of basic competencies could include
input and reflection involving the student,
teacher(s), peers and others. Description of the
observed behaviour could be provided through a
competency profile for the module. Positive,
ongoing interaction between the student and
teacher will support motivation for student growth
and improvement.

CTS, Energy and Mines /C.1
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The basic competencies related to teamwork,
service, safety and accountability should be
emphasized in Energy and Mines modules at the
intermediate and advanced levels where industry-
based activities and projects would be appropriate.

Assessing Student Achievement

Assessing student achievement is a process of
gathering information by way of observations of
process, product and student interaction.

Where appropriate, assessment tools have been
defined to assist the teacher and student in the
assessment. Refer to Section G (Assessment
Tools) of this Guide for copies of the various tools
(worksheets, checklists, sample questions, etc.).

A suggested emphasis for each module learner
expectation has also been established. The
suggested emphasis provides a guideline to help
teachers determine time allocation and/or the
appropriate emphasis for each MLE and student
grade.

Recognizing Student Achievement

At the high school level, successful demonstration
of the exit-level competencies in a module
qualifies the student for one credit. Refer to
Section A of this Guide for more detailed
information about how curriculum and assessment
standards are defined in CTS. Refer to the Career

& Technology Studies Manual for Administrators,

Counsellors and Teachers (Appendix 12) for more
information on how student achievement can be
recognized and reported at the school and
provincial levels.

Portfolios

When planning for instruction and assessment,
consider a portfolio as an excellent tool to provide
evidence of a student’s effort, progress and
achievement.  Portfolios will aid students in
identifying skills and interest. They also provide
the receiving teacher, employer and/or
post-secondary institution proof of a student’s
accomplishments. The make-up and evaluation of

C.2/ Energy and Mines, CTS
(1997)

the portfolio should be a collaboratively
agreement between the student and teacher.

Resources

A comprehensive resource base, including print,
software and audio-visual, has been identified to
support CTS strands. It is intended that these
resources form the basis of a resource centre,
encouraging teachers and students to access a
wide selection of resources and other information
sources throughout the learning process. Unless
otherwise noted, these resources are considered to
be suitable for both junior and senior high school
students.

Authorized resources may be obtained from the
Learning Resources Distributing Centre or
directly from the publisher or distributor. Refer to
Section I (Learning Resource Guide) for the
complete resource list including curriculum
correlations and resource annotations. Additional
sources refer to noncommercial or government
agencies that offer resources that may be of
assistance in this strand.

Sample Student Learning Guides

In addition to the resources, Sample Student
Learning Guides are available (refer to Section J
of this Guide). These samples, designed for
individual student or small group use, provide an
instructional plan for selected modules and
include the following components:

Why take this module?

What are the entry-level competencies?

What are the exit-level competencies?

What resources may be accessed?

What assignments/activities must be completed?
What are the timelines?

How will the final mark be calculated?

Sample Student Learning Guides have been
developed for the following modules in Energy
and Mines:

¢ Renewable Resources
¢ Conservation Challenge.

Planning for Instruction
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PLANNING FOR ENERGY AND MINES

The following suggestions are provided to assist
teachers and school and school system
administrators as they plan to deliver modules
from the Energy and Mines strand.

Selecting Modules

The scope and sequence chart in Section B
provides an overview of the Energy and Mines
modules, indicating prerequisites and theme areas.
Brief descriptions of the modules follow the scope
and sequence chart in Section B.

Course planning should take into consideration
module sequences that link with both physical and
human resources present in the school and
community. Although not required, it is
recommended that ENM1010: Overview of
Alberta Geology be a prerequisite/corequisite to
all modules in the Energy and Mines strand.

Energy and Mines in Junior High

The introductory level modules may be offered at
the junior high level. As each school and
community will vary in terms of available
resources, it is important to consider potential
education partners prior to selecting module
sequences.

The number of modules will vary according to
time available throughout Grades 7, 8 and 9. For
example: :

Time
Available Modules

25 hours Overview of Alberta Geology

50 hours Overview of Alberta Geology
Conservation Challenge

75-100 hours add one or two of the following:
Nonrenewable Resources
Renewable Resources
Consumer Products & Services
Fundamentals of Recycling

Planning for Instruction
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Modules may be combined into courses and
offered within a school year or over a span of a
few years. Junior high students may not complete
all the learner expectations in all the modules.

Where appropriate, junior high school students
may also take intermediate level modules,
particularly in the Technology and Applications
theme.

Energy and Mines in Senior High

All introductory, intermediate and advanced level
modules may be offered to senior high students.
Some sample courses, based on intermediate and
advanced level modules and designed to be
delivered to senior high school students, are

outlined below.

background from
junior high school)
with a focus on
renewable energy
development

Time
Available Modules

5 credits (no Overview of Alberta Geology
previous strand Nonrenewable Resources
experience) with a Conventional Oil/Gas 1 & 2
focus on (or Metals/Nonmetals 1 & 2)
conventional Supply & Distribution
energy/mineral
development
3 credits (strong Renewable Energy Technology

Sustainable Energy
Energy Designs/Systems 1

5-10 credits
(foundation for
workplace entry in
technical/support
positions involving
exploration, recovery
and production)

Overview of Alberta Geology

Managing Alberta Resources

Environmental Safety

Supply & Distribution

(and modules selected from the
Technology and Applications
theme)

5-10 credits
(foundation for entry
into post-secondary
programs in
environmental
management)

Managing Alberta Resources

Environmental Safety

Energy & the Environment

Energy Designs/Systems 1 & 2

Integrated Resource
Management

(and modules selected from the
Technology and Applications
theme)

22

CTS, Energy and Mines /C.3
(1997)




Modules could also be grouped into
comprehensive courses that develop competencies
relevant to career opportunities within a specific
industry.

Organizing for Learning

A “learn by doing” approach is recommended for
the Energy and Mines strand. Essentially, the
teacher’s role becomes that of guide and partner in
the learning process. The “learn by doing”
approach requires the teacher to be facilitator and
coach, rather than subject-based expert, as
students actively participate in learning by doing
and discovering.

Small group instruction is a good way to foster
learning by doing and discovering. Small groups
enable students to be active participants in
learning, and develop independent and responsible
learning habits. As students work in small group
situations they will share information, solve
problems, develop consensus and help each other
learn content and processes.

The community has a key role in education and
can be an effective partner in the learning process.
The use of community members and resources
should be integrated into course planning.
Business, industry, post-secondary and
government agencies offer a wide range of
services and resources, as do local clubs, service
groups and institutions. When planning for the
use of community resources, teachers should
ensure that related presentations and/or activities:

e are consistent with student knowledge and
skill levels

e demonstrate sound pedagogy

e are exemplary of approved health and safety
standards '

e provide a balanced approach to curriculum
topics and related issues.

Before selecting modules, teachers should check
the module parameters outlined in each module
(see Sections D, E and F of this Guide).

C.4/ Energy and Mines, CTS
(1997)

Modules can be delivered sequentially,
concurrently or combined. For example, although
the modules from the Technology and
Applications theme are sequential, they can be
combined with modules from the Social and
Cultural Perspectives theme or the Management
and Conservation theme.

Scenario A
Sept.

Modules may be taught sequentially,
€.8.:

Conventional Oil/Gas 1

'

v Conventional Oil/Gas 2
Jan./June
Scenario B
Sept.
One module, such as Environmental
2 Safety, may be taught throughout
the course (e.g., 20 minutes per
1 class) in conjunction with two other
3 modules.
v
Jan./June

Teachers can also allow students to progress at a
rate that is personally challenging; e.g.:

Scenario C
Sept.
All students take one or two
modules together, then are able to
select modules from a menu of
modules.
Jan./June
Scenario D
Sept.
From a list of modules defined by
MD the teacher, the students select
L0 which ones they will work on and,
C] ] in consultation with the teacher,
O O establish timelines for completion
OO and submission of assignments, etc.
|ooo
Jan./June

23
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Plans for learning must address social,
environmental and economic perspectives related to
sustainable resource development and provide
opportunities for students to become involved in
learning experiences that reflect a broad
understanding of related issues and alternatives.
Presentations of course content that reflect a
singular or narrow view of social, economic or
eivitoiinental concerns are nol consistent with
learner expectations and must be avoided.

Health of Society

As in all CTS strands, students will identify,
explore and prepare for future career
opportunities. It is recommended that course
planning include the integration of relevant career
investigations throughout each module, rather than
as a singular or isolated study. Career profiles,
interviews and job shadowing will acquaint
students with the many technical and professional
careers associated with the energy and mineral
industries.

Instructional Qualifications

Responsibility for instructional planning and
assessment of courses in Energy and Mines will
be assumed by Alberta certified teachers. A
background in science, social studies and/or
relevant industry (e.g., resource exploration,
recovery or production) will be an assct to those
who provide instruction in Energy and Mines
modules, particularly at the intermediate and
advanced levels. Teachers may find it desirable to
access sources of instructional support available
from industry, professional associations and
consultants, and relevant government agencies
(e.g., Alberta Energy).

Planning for Instruction
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To ensure compliance with safety and industry
standards, some modules may recommend that
components of instruction be provided by
person(s) having additional credentials granted by
business, industry, government or community
organizations. Refer to Section D, E or F of this
Guide for further information regarding additional
instructor qualifications for modules in Energy
and Mines.

In some instances it may be desirable to have
other qualified individuals in the community work
with the teacher to deliver modules (or parts
thereof) where additional instructor qualifications
are recommended.

Sensitive Issues

Some Energy and Mines modules contain topics
of a sensitive nature. Teachers will need to be
respectful of family and community values in
selecting appropriate modules for courses in
Energy and Mines.

For example, issues regarding the role of renewable
and nonrenewable resources in sustainable energy
development (e.g., ENM3050, ENM3100) may be
sensitive in some communities. Emphasis should
be placed on a “process” for conflict analysis and
not on particular positions that may be expressed.
In addition, modules that focus attention on
personal and shared actions for environmental
stewardship (e.g., ENM1100, ENM3010) must be
dealt with in a sensitive manner.

For further clarification of provincial policy on
sensitive issues, refer to Alberta Education’s Policy
on Controversial Issues (Alberta Education Policy
Manual, 1996). Teachers and administrators
should also review jurisdictional policies related to
sensitive issues.

Health, Safety and Related Legislation

Facilities used to support an Energy and Mines
program must ensure a safe learning/working
environment. Students must be aware of federal,
provincial and local regulations governing the tasks
they perform, and establish appropriate personal

CTS, Energy and Mines /C.5
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and environmental health and safety procedures in
modaules that involve:

e the use of specialized hand/power equipment
e the handling and storage of hazardous materials
e outdoor trips and field-based investigation.

Students must understand immediate and potential
hazards associated with the tasks they perform, and
the possible impact of these hazards on self, others
and the environment.

Of particular significance from the perspective of
health and safety are modules that support the
development of technical knowledge and skills
relevant to resource exploration, recovery,
production and processing (e.g., ENM1020,

ENM1060, ENM2020, ENM2030, ENM2040,
ENM2050, ENM2060, ENM2070, ENM3020,
ENM3030, ENM3040, ENM3050, ENM3060,
ENM3070). Practical components of these

modules may be delivered through off-campus
education. Consultation with the worksite
supervisor will be necessary to ensure relevant
health and safety standards are maintained.

For additional information on health and safety
standards, refer to the Career & Technology Studies
Manual for Administrators, Counsellors and
Teachers (Appendix 13) and the Off-Campus
Education Guide for Administrators, Counsellors
and Teachers (Alberta Education).

Addressing Safety in Off-Campus Excursions

Outdoor trips and field-based investigations are
recommended and should be an important part of
teaching and learning throughout the Energy and
Mines strand. Safety must be a prime consideration
in planning off-campus learning experiences. Both
teachers and students should engage in activities
commensurate with their level of training and
ability. Adequate instructional support, guidance
and supervision must be provided at all times.
Local jurisdiction and school policies must be
understood by principals, teachers, parents,
supervisors and students.

C.6/ Energy and Mines, CTS
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Preparation and Risk Anticipation

The preparation stage is an important part of any
off-campus learning experience. At this stage of
planning, potential risks can be anticipated and
either avoided or moderated. The preparation stage
should focus attention on:

e trip administration, including the use of
parental permission forms, health information
forms, school/system authorization forms and
accident report forms as required

e areview of laws and regulations relevant to the
learning site and activities that will be
undertaken

e assessment of the learning site in terms of
potential hazards and risks that may be present

e group size and the level of supervision that will
be required (i.e., supervisor/student ratio)

e a briefing of parents, school administrators,
government/industry authorities or others who
should be informed regarding itineraries,
participants and emergency response plans

e pre-trip logistics, including transportation,
equipment, facility and departure date/time
considerations

e student preparation, including the development
of background knowledge/experience and
training in specific skill areas.

On-Site Risk Management

Safety and risk management involves exercising
situation-specific judgement throughout the course
of off-campus learning. Judgement is the product
of experience, and may include recognizing factors
such as dangers imposed by equipment, a decline in
physical strength, or a more challenging task.
Many of the hazard recognition skills can be taught
in the classroom in the preparation stage.

A significant aspect of on-site risk management is
group management. Teachers can exercise
appropriate group management strategies by
focusing attention on:

e pacing, including speed of travel, rest stops,
distance travelled and fitness level of students
e maintaining a safe distance for observations

Planning for Instruction
©Alberta Education, Alberta, Canada

2o




e group control, including position of leader,
signal systems and buddy systems
the establishment of group rules and norms
clearly defined task allocations for each student
objective hazard recognition in the field,
including machinery and equipment, terrain,
flora and fauna

e subjective hazard recognition in the field,
including level of group energy and level of
cooperation.

Emergency Response

If students have been well prepared for field-based
learning experiences and appropriate group
management strategies exercised, the teacher will
have maximized opportunities for effective
response to an emergency situation. An effective
emergency response action plan should include
consideration of:

a suitable approach to the accident site

first-aid supplies and techniques

a strategy for signalling assistance

an evacuation plan

group management throughout the emergency
situation.

Identifying Linkages

Section H of this Guide describes linkages within
CTS and with core and complementary programs.

In particular, teachers should be aware of the
linkages of Energy and Mines with the junior and
senior high science programs, and with
environmental components in the junior high
Environmental and Outdoor Education Program.
The Energy and Mines strand is designed to
reinforce, extend and apply related learnings in
these courses. Collaborative planning at the school
level will ensure meaningful learning experiences
through effective integration of these courses.

The Career Transitions strand of CTS provides
project, practicum, safety and leadership modules
that may be combined with modules in Energy and
Mines to increase opportunity for students to

Planning for Instruction
©Alberta Education, Alberta, Canada

develop expertise, refine their competencies and/or
obtain credentials.

Using “Project” Modules

Students may use one or more of the 10 project
modules to expand learning beyond the
competencies outlined in particular Energy and
Mines moduies.  For exampie, a study of
conventional oil and gas production may require
more than the 25, 50 or 75 hours available through
modules by that name. In these instances, project
modules from the Career Transitions strand may be
accessed so as to provide sufficient time for
completion of learning and the task. For each
project module, the teacher and student establish
specific learning outcomes, assessment criteria,
resources and timelines.

Using “Practicum” Modules

Students may use one or more of the four practicum
modules to extend the competencies developed in
particular Energy and Mines module(s) in order to
attain a recognized credential offered by an agency
external to the school. For example, students who
plan to work in the petroleum industry may wish to
access practicum modules from the Career
Transitions strand in order to obtain a “Hydrogen
Sulphide Alive” certificate. Practicum modules
must be supervised by both a qualified teacher and
an experienced professional authorized to supervise
trainees for the credential.

Project and practicurn modules are not designed to
be offered as distinct courses and should not be
used to extend Work Experience 15, 25 and 35
courses.

Improving Smooth Transitions to the
Workplace and/or Post-secondary Programs

Refer to Section H of this Guide for potential
transitions students may make into:

e the workplace
e related post-secondary programs or
avenues for further learning.

other

CTS, Energy and Mines /C.7
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‘ MODULE CURRICULUM AND ASSESSMENT STANDARDS:

SECTION D: INTRODUCTORY LEVEL

The following pages define the curriculum and assessment standards for the introductory level of Energy

and Mineag
and Maneg,

22zl

Introductory level modules help students build daily living skills and form the basis for
further learning. Introductory modules are developed for students who have no previous
experience in the strand.

Module learner expectations define the competencies a student must demonstrate to
achieve success in a module. Assessment standards define the criteria and conditions to be
used for assessing the competencies defined in the module learner expectations.

Specific learner expectations provide a detailed framework for instruction to help students
build the competencies defined in the module learner expectations. Additional information
and suggestions for instruction are provided in the Notes column; teachers may wish to use
this space to record their ideas for instruction or student projects.

Module ENM1010: Overview of Alberta Geology..........ccceceeeeeieciecceesmrerecieseesee e D3
Module ENM1020: Nonrenewable ReSOUIces..........cccooreeeerieeecirceeienesreeieseeieeeneen D.9
Module ENM1050: Renewable RESOUICES ........cccecueeeervereeecierieieieeeeeneeeereeessesneennaeens D.15
Module ENM1060: Consumer Products & Services ........ccoceievmecirereinsieenieesercsesnannens D.21
Module ENM1090: Fundamentals of Recycling.........cocceeuecieesieeneeneneeniecsieninscneenn, .. D27
Module ENM1100: Conservation Challenge..........ccoceieierieiniineninniieiniecnseneeeie e D.33
Introductory CTS, Energy and Mines /D.1
©Alberta Education, Alberta, Canada 2 7 (1997)
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;MODULE ENM1010 ‘OVERVIEW OF ALBERT "‘GEOLOGY
.;.Level' o ‘:./Introdu‘ctory
?T.heme; o Social :and Cultui;él Perspectlves
Prerequisite: .~ None - e

‘Moduie Descriptioh: _:.btuaents aescrlbe me

ature and orlgm ot Amerta s energy and . mmeray
- TESources, : explal - 1dent1fy related careerg

- ‘opportunities.

Module Parameters: Access to geological maps available from relevant government agencies and
professional associations (e.g., Natural Resources Canada, Alberta Geological
Survey, Alberta Energy Utilities Board).

Access to samples of hydrocarbon bearing rocks and/or minerals available from
local industry.

Access to a science laboratory, an outdoor geological site where earth layers are
exposed (e.g., river bank, recovery site) and a museum of natural history (e.g.,
Tyrrell Museum).

Curriculum and Assessment Standards

- Module Leamer Assessment Criteria and Conditions Suggested
o Emphasis
Assessment of student achievement should be based on:
¢ a geological time chart for North America that 50
illustrates:
— relative geological eras and time
esources within the - — major atmospheric and life events.
North American - A ¢ Tool
Slogical context - ssessment Too
Q(_) (‘?:glcr : con ex . Assessment Criteria: Geological Time Charts,
ENM1010-1
Standard
Complete time chart to a standard of 1 on the
rating scale
Introductory CTS, Energy and Mines /D.3
©Alberta Education, Alberta, Canada 2 8 (1997)




MODULE ENM1010: OVERVIEW OF ALBERTA GEOLOGY (continued)

Module Learner Assessment Criteria and Conditions Suggested
Expectations Emphasis
The student will: | Assessment of student achievement should be based on:
e constructing drawings/models that depict:
— the formation and current topography of the
western sedimentary basin in relation to Alberta
— vertical cross-sections of northeastern, central and
southern Alberta, each showing hydrocarbon-
bearing formations, mineral deposits and surface
resources.
Assessment Tool
Assessment Criteria: Diagrams and Technical
Drawings, ENMDRA
Our Petroleum Challenge, Into the 21st Century
(pp- 26-27)
Standard
Complete drawings/models to a standard of 1 on
the rating scale
identifying and mapping:
~ four nonrenewable sources of energy in Alberta
— six metallic and/or nonmetallic minerals found in
Alberta.
Assessment Tool
Task Checklist for Mapping, ENMMAP
Standard
Complete mapping activities to a standard of 1 on
the rating scale
conducting laboratory and/or field-based
investigations that determine:
— physical characteristics of three hydrocarbon-
bearing rocks and six metallic/industrial minerals
— porosity and permeability of hydrocarbon-bearing
rock structures.
Assessment Tool
Lab Investigations: Rock Structures, ENM1010-2
Standard
Perform investigations to a standard of 1 on the
rating scale
D.4/ Energy and Mines, CTS 2 ) Introductory

| - (1997) ©Alberta Education, Alberta, Canada
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‘ MODULE ENM1010: OVERVIEW OF ALBERTA GEOLOGY (continued)

Module Letarner Assessment Criteria and Conditions Suggestc?d
:Expectations Empbhasis

The student will: Assessment of student achievement should be based on:

e explain the social, e given current news articles on two energy and/or 30
economic and mineral developments, an analysis of the impacts of
environmental each development on the environment and people who
significance of energy live there.
and mineral resources in

Tool
Alberta Assessment Too

Issue Analysis: Impacts of Energy/Mineral
Development, ENM1010-3

Standard
Analyze the impacts of two energy/mineral
developments to a standard of 1 on the rating
scale

e given a specific energy or mineral resource, a
presentation or report that describes:

— major uses of the resource within Alberta’s
residential, commercial, industrial and
transportation sectors

—~ how development of the resource has affected

‘ social/cultural values, historical development/
settlement and economic viability within a region
of Alberta.

Assessment Tool
Presentations/Reports: Introductory Level,
ENMPRE-1

Standard
Achieve a minimum rating of 1 on the rating scale
Jor Presentations/Reports

e identify career e given current resources on career opportunities within 20
opportunities relevant to the field of geology, completing a research project on
the field of geology one or more related careers.

Assessment Tool
Career Search: Introductory Level, ENMCAR-1

Standard
Conduct research to a standard of 1 on the rating
scale

e demonstrate basic e observations of individual effort and interpersonal Integr ;‘ed
competencies. interaction during the learning process. throughout

Assessment Tool

Basic Competencies Reference Guide and any
‘ assessment tools noted above

BEST COPY AVAILABLE

Introductory CTS, Energy and Mines /D.5
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MODULE ENM1010: OVERVIEW OF ALBERTA GEOLOGY (continued)

Concept Specific Learner Expectations Notes
The student should:
Alberta’s Energy * define and compare renewable and nonrenewable | Contact Natural Resources
and Mineral energy resources Canada and request its
Resources map (produced

describe and locate on a map known reserves of
nonrenewable energy resources in Alberta; e.g.:
- oil

— natural gas

— coal

— nuclear fuels

describe and locate on a map the major types of
minerals found in Alberta; e.g.:

— metallic

— nonmetallic

identify and describe the physical characteristics
of basic hydrocarbon bearing rocks; e.g.:

— dolomite

— limestone

— sandstone

— shale

identify and describe the physical characteristics
of metallic and nonmetallic minerals; e.g.:

— coal

— copper

— iron

— limestone

— magnesium

— sulphur

draw or construct a historical account of the
western sedimentary basin that explains Alberta’s
current topographical features

draw or construct a vertical cross-section of any
part of Alberta showing the location of
hydrocarbon-bearing formations, mineral deposits
and surface resources.

annually) of energy and
mineral developments
in Canada.

Request the Mineral
Deposits and
Occurrences in Alberta
map available from
Alberta Geological
Survey.

For example, gold, iron,
sulphur, peat, quartz,
salts, sodium sulphates,
limestone, sand and

gravel.

Collect, identify and
display rock and
mineral samples.

The historical account can
encompass topography
prior to the formation of
the Rocky Mountains,
and also present land
features established as a
result of the last ice age.

D.6/ Energy and Mines, CTS
(1997)
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MODULE ENM1010: OVERVIEW OF ALBERTA GEOLOGY (continued)

Concept Specific Learner Expectations Notes
The student should:

Economic, ¢ identify and describe major energy and mineral Consider applications of:
Environmental use sectors in society; e.g.: * ;i’:i:"::’i{ea:?fm”w
ar_ld $oc1al — residential o metallic, nonmetalli(':
Significance — commercial and structural materials.

— industrial Conduct a personal
— transportation inventory of energy and
mineral use.
¢ explain how the energy and mineral industries Discuss tjen,ds in
influence the local and national economy energy/mineral markets,
and competition from
raw material substitutes.
e describe the flow of energy and mineral resources | Research Canada’s
between Canada and other nations; e.g.: contribution to the
. world energy supply.
— 1mport partners
— export partners Obtain the Canadian
portp Minerals Yearbook
(available from Natural
Resources Canada).
e identify and describe environmental issues C°n5id°f/‘h? impact of
associated with the development of Alberta’s cnergy/mineral
. industries on material
energy and mineral resources. and conservation goals,
and other quality of life
factors.

Career Opportunities | @ research career opportunities and the range of Colnnt?ﬂ the “Cal-rleetlr

. . s ormation Hotline”
occupatl.onal .opportunmes within the field of (Alberta Advanced
geology; e.g.: Education and Career
— professional Development).

— technical See the National
— labour-based Occupational
Classification System
(NOC) in Section H:
Linkages/Transitions.
e gather employment statistics within one or more Plan for individual/group
employment sectors; €.g.: resem; ;nd
TCSC ons.
— types of careers presenfations
— number of workers Arrange/facilitate:
o information interviews
— employment trends o work study/work
experience
o job shadowing.
e predict career opportunities and trends from Make predictions about
employment statistics. energy/mineral
industries in the future,
and resulting careers.
Introductory CTS, Energy and Mines /D.7
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-Introductory

Theine:' o a Technology and Apphcatlons

5Prereqms1te None

Moume Descrlptlon Students examme enerai appncauons of. explorauon recovery and prooucuon,
‘ . »;::freﬁmng, and reclamatlon technologles w1th1n a nonrenewable energy. or. mineral
~industry; -and ! identify -related “career - 0pportun1t1es ‘Potential areas of
‘ mvestlgatlo incl ‘ conventlonal crude oil, ,_ sands ‘natural gas, .coal, nuclear
~fuels; metallic minera als: - 3

Module Parameters: Access to a science laboratory and a local energy/mineral industry.

Access to resource maps available from government agencies and professional
associations (e.g., Natural Resources Canada, Alberta Geological Survey,
Alberta Energy Ultilities Board).

Access to community-based interpretive centres/museums (e.g., Energeum, Fort
McMurray Oil Sands Interpretive Centre).

Off-campus learning may support the development of knowledge and skills in
exploration, production, refining and/or reclamation practices; consultation with
the work-site supervisor will ensure that relevant safety considerations are
addressed.

See the Off-Campus Education Guide for Administrators, Counsellors and
Teachers (Alberta Education) for further information regarding off-campus
learning.

Supporting Module: CTR1210 Personal Safety (Management) [Career Transitions Strand];
recommended for off-campus learning

Note: Students must have a general knowledge of potential hazards and
accepted safety practices relevant to specific exploration, recovery,
refining and/or reclamation sites prior to engaging in off-campus
learning experiences. See Planning for Instruction in Section C for
further information regarding student safety.

BEST COPY AVAILABLE

Introductory CTS, Energy and Mines /D.9
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MODULE ENM1020: NONRENEWABLE RESOURCES (continued)

Curriculum and Assessment Standards

ule Learner . —
Mod ; Assessment Criteria and Conditions Suggested
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e describe the formation e a presentation or report (written, oral or multimedia) on 40
and development of a the formation and development of a nonrenewable
nonrenewable energy or energy or mineral resource. Report to include:
mineral resource in — a map outlining distribution of the resource
Alberta throughout Alberta

— drawings, models and/or flow charts that depict basic
geological processes and structures responsible for
the formation of the resource

— alist of 25 or more products and/or services derived
from the resource

— a timeline that outlines major social, economic and
environmental factors/events affecting development
of the resource in Alberta.

Assessment Tool
Presentations/Reports: Introductory Level,
ENMPRE-1
Task Checklist for Mapping, ENMMAP
Assessment Criteria: Diagrams and Technical
Drawings, ENMDRA
Assessment Criteria: Flow Charts, ENMFLO

Standard
Achieve a minimum rating of I on the rating scale for
Presentations/Reports and related
mapping/drawing/charting activities

e explain basic ¢ flow charts that illustrate basic stages and steps in 50
exploration, recovery . - resource exploration, recovery and production, refining
and production, refining, and reclamation for a nonrenewable energy or mineral
~and reclamation resource.

spractices withina ..
“nonrenewable energy or*
‘mineral industry :

Assessment Tool
Assessment Criteria: Flow Charts, ENMFLO

Standard
Complete flow charts to a standard of 1 on the rating
scale
D.10/ Energy and Mines, CTS 3 4 Introductory

. (1997) ©Alberta Education, Alberta, Canada
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‘ MODULE ENM1020: NONRENEWABLE RESOURCES (continued)

Module Letarner Assessment Criteria and Conditions Suggeste‘d
Expectations Emphasis

The student will: Assessment of student achievement should be based on:

e through laboratory and/or field-based investigations,
identifying principles of science and technology used in
at least one area of industry exploration, production,
refining or reclamation.

Assessment Tool
Lab Investigations: Introductory Level, ENMLAB-1
Observation Checklist for Field-based Investigations,
ENMOBS

Standard
Conduct lab investigations to a standard of 1 on the
rating scale and/or complete all sections of the
observation checklist for field-based
investigations

e identify career e given current resources on career opportunities ina 10
opportunities relevant to nonrenewable energy or mineral sector, completing a
a nonrenewable energy research project on one or more related careers.

. ' »::;\,;or mineral industry Assessment Tool
Career Search: Introductory Level, ENMCAR-1

Standard
Conduct research to a standard of 1 on the rating
scale

e  demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout

Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above

ERIC

IToxt Provided by ERI
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MODULE ENM1020: NONRENEWABLE RESOURCES (continued)

Concept Specific Learner Expectations Notes

The student should:

History, Formation e describe major historical events in the Discuss social, economic
and Use development of a nonrenewable energy or mineral | and environmental

resource in Alberta; e.g.: issues affecting
. . . resource development.
— logistics of exploration
— problems/issues in development Focus attemifm‘ 0;“ ,
— boom and bust cycles * ;‘:::ept ot Beologlc
-~ technological advances e rock and mineral
formation

e show the resource on a map of Alberta e important elements of

e describe basic geological processes and structures . Qﬁemo%e‘;i:phy
responsible for resource formation tectorgics P

e identify and describe products and by-products Products and by-products
derived from the resource; e.g.: may include:

— fuel ¢ space and water heating
— nonfuel ¢ heat for industrial
purposes

* explain how the resource has influenced both the | fuels for transportation
people and the economy of Alberta; e.g.: * elet‘;m;“y cal

. e petrochemicals
- econo.mlc benefits . o metallic/nonmetallic
— material products and services materials,
— employment Discuss resource
e identify environmental issues resulting from the ownership/royalties and
subsequent benefits to
use of nonrenewable resources; e.g.: society.
— greenhouse gases favol dents in high
. o, nvolve students 1n hig|
— acid deposition interest research
— resource depletion activities; e.g.:
R e gold panning/sluicin,

e research forecasts regarding future resource . focklf’ninera]g/collectiig
supply and demand, and options for ensuring a e potential cottage
sustainable future; e.g.: industry.

— using less
- finding alternative sources.

Nonrenewable e describe basic exploration techniques used within | Plan field trips into the
Resource a nonrenewable energy or mineral industry in community.
Technology Alberta; e.g.: Involve knowledgeable

— topographical features persons from local

_ drilling techniques business and industry.

— seismic operations
D.12/ Energy and Mines, CTS 3 8 Introductory
(1997) ©Alberta Education, Alberta, Canada
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MODULE ENM1020: NONRENEWABLE RESOURCES (continued)

Concept Specific Learner Expectations Notes
The student should:

Nonrenewable e describe basic recovery and production Describe current
Resource technologies used within the industry; e.g.: tecm“i‘/“"? used to
Techn l _ . . preveny zmmm::ze
lech. ology serv lc.e rgs environmental impact:
(continued) - chemical processes e H,S gathering and

— strip mining storage

. . . . e cooling pits for waste

e describe basic refining and manufacturing water

techniques used within the industry; e.g.: e liners for storage tanks.

— cracking and fractionating

- smelting and milling Identify strategies used to
e describe basic reclamation technologies used recover a nonrenewable

ithin the ind . . resource in the most

within the H_‘ ustry; e.g.: ) effective, efficient and

— exploration/process area restoration beneficial manner.

— strip mine restoration.

Career Opportunities | ¢  research career opportunities associated with the C‘;fllltfaa the “C:Ifeflr_

: ormation Hotline”
developrlent .of a nonrenewable energy or mineral (Alberta Advanced
resource,; €.g.. Education and Career
— resource exploration Development).

— recovery and production See the National
~ refining and manufacturing Occupational
— reclamation Classiﬁ'cation 'System
(NOC) in Section H:
Linkages/Transitions.
e interpret employment statistics within one or
P 1 ploy t sectors: . Invite local business/
more employment sectors; e.g.: industry representatives
— type of careers to explain:
— number of workers e the human resource/
- employment trends personnel structure of a
resource company
. . e service departments and
e predict career opportunities and trends from related occupations.
employment statistics Predict future industry
trends and career
. opportunities
e research education and training requirements for | Agess current
employment within one or more career areas. employment
opportunities in a
chosen field.
Arrange/facilitate:
¢ information interviews
e work study/work
experience
¢ job shadowing.
Introductory CTS, Energy and Mines /D.13
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. fMODULE ENMl '50 RENEWABLE RESOURCES

B Introductory

Technology and Apphcatlons
gPrerequlSIte' o None

fModule Descnptlon ‘Students” . demonétrate ' applications . - of “one “or more “renewable" ‘energy
' technologles, examme the contnbutxons -of . each-..to - sustamable energyi

Module Parameters: Access to relevant government, industry and community resources (e.g., Alberta
Energy, Alberta Environmental Protection, Energy Efficiency Association of
Alberta, Pincher Creek Development and Information Centre, Biomass Energy
Institute, Canadian Wind Energy Association, Solar Energy Society of Canada,
Small Power Producers Association of Alberta).

Curriculum and Assessment Standards

Suggested

Assessment Criteria and Conditions -
Emphasis

Assessment of student achievement should be based on:

e identifying and mapping sources of renewable energy 60
on a map of Alberta.

Assessment Tool
Task Checklist for Mapping, ENMMAP

Standard
Complete mapping activities to a standard of 1 on
the rating scale

e given a specific energy need, constructing a
drawing/model of a renewable energy system to meet
that need. The drawing/model must address:

— component parts and principles of operation
— efficient use of resources
— human and environmental safety.

Assessment Tool
Project Assessment: Technology Design,
ENMTEC
Assessment Criteria: Diagrams and Technical
Drawings, ENMDRA

Standard
Complete the design and drawing/model to a
standard of 1 on the rating scale

BEST COPY AVAILABLE
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MODULE ENM1050: RENEWABLE RESOURCES (continued)

Module Lefamer Assessment Criteria and Conditions SUggeSt'?d
Expectations Emphasis

The student will: Assessment of student achievement should be based on:

® aconcept test in which the student demonstrates
knowledge of renewable energy resources and
systems currently used in Alberta. Test items to
address the use of hydroelectric, solar, hydro, wind,
tidal, biomass and geothermal energy, and energy
generated from waste.

Assessment Tool
Energy Sources/Applications/Alternatives
(Instructor’s Manual)

Standard
Response indicating 60% mastery

e explain current and e apresentation or report on basic principles of 30
_potential contributions -, sustainable energy development. Report to address:
f renewable energy to- — definitions and examples of sustainable energy

sus_tain_able energy development

reloprr — benefits and difficulties related to the use of
renewable and nonrenewable energy

— the role of alternative energy options, energy
efficiency and conservation lifestyles in achieving
sustainable energy development

— acomparison of sustainable energy development
in Alberta and another part of the world.

Assessment Tool
Presentations/Reports: Introductory Level,
ENMPRE-1

Standard
Achieve a minimum rating of 1 on the rating scale
for Presentations/Reports

D.16/ Energy and Mines, CTS Introductory
o (1997) ©Alberta Education, Alberta, Canada
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. MODULE ENM1050: RENEWABLE RESOURCES (continued)

. :Module Learner -
-+ Expectations- -

Assessment Criteria and Conditions

Suggested
Emphasis

The student will:

| Assessment of student achievement should be based on:

given a current issue regarding use of a renewable

and/or nonrenewable energy technology:

— identifying social, economic and environmental
perspectives relevant to the issue

— developing a plan for dealing with the issue that
furthers sustainable energy supply.

Assessment Tool

Issue Analysis: Sustainable Energy Development,
ENM1050-1

Standard
Analyze the issue and develop a plan for dealing

with the issue to a standard of 1 on the rating
scale

completing a research project on one or more career
opportunities in renewable energy development.

Assessment Tool
Career Search: Introductory Level, ENMCAR-1

Standard

Conduct research to a standard of 1 on the rating
scale

observations of individual effort and interpersonal
interaction during the learning process.

Assessment Tool

Basic Competencies Reference Guide and any
assessment tools noted above

10

Integrated
throughout

Introductory
Q@  ©Alberta Education, Alberta, Canada
ERIC
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MODULE ENM1050: RENEWABLE RESOURCES (continued)

Concept Specific Learner Expectations Notes
The student should:
Renewable Energy e identify and describe renewable energy sources Research/debate the
Technology currently used in Alberta; e.g.: statement—*there is no
— hvdroelectric such thing as renewable
yaro energy.”
— solar
— wind Which renewable energy
. sources have the
— biomass greatest potential for
— geothermal use in Alberta? Why?
— energy from waste Compare active and
e show on a map regions of the province that use passive solar systems.
renewable energy technologies Explain applications of
e describe renewable sources of energy not wind energy:
] d in Alberta e clectricity generation
currently use ® water pumping.
e design and/or construct a renewable energy Design, construct and test
technology technologies }1sed to
perform specific tasks.
e demonstrate one or more applications of Plan and design a
community that uses
renewable energy technology. renewable energy as a
supplement to energy
needs.
Sustainable Energy | e define sustainable energy development Explain the meaning of
Development the phrase “soft energy

e compare the role of renewable and nonrenewable
energy technologies in sustainable energy
development

e identify factors that determine the feasibility of
renewable energy development; e.g.:
— social and economic
— geological
— technological
— environmental

e compare and contrast use of renewable energy in
Alberta with other parts of the world in
supplementing energy supply

e assess potential impacts of renewable energy
development on the environment.

path”; e.g.:

® least-cost energy
strategy

o cfficient energy use

e sustainable energy path.

What factors enable
renewable resources to
be an effective
supplement to energy
needs in specific areas
of Alberta, Canada and
other parts of the
world?

Conduct research on:

o the use of wind energy
in Quebec or Minnesota

e energy diversification in
Europe

o the development of
remote solar and micro-
hydro systems in South
America.

D.18/ Energy and Mines, CTS
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' MODULE ENM1050: RENEWABLE RESOURCES (continued)

Concept Specific Learner Expectations Notes
The student should:
Career Opportunities | ® research career opportunities relevant to Contact the “Career
renewable energy development; e.g.: Information Hotline™

(Alberta Advanced

— resource exploration Education and Career
— recovery and production Development).
— engineering and design

— resource management See Naqonal .Occupatlonal
Classification System

(NOC) in Section H:

e interpret employment statistics within one or Linkages/Transitions.

more employment sectors; e.g.:

Arrange/facilitate:
— types of careers + information interviews/
— number of workers field visits
— employment trends ¢ work study/work
experience
e predict career opportunities and trends from o job shadowing.

employment statistics

e research renewable energy development in the
future, and resulting career opportunities. o
Plan for individual/group

research and
. presentations.

Introductory . 4 2 CTS, Energy and Mines /D.19
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‘ MODULE ENM1060: CONSUMER PRODUCTS & SERVICES

‘Level: Introductory
‘Theme: Technology and Applications
‘Prerequisite: None

Moduie Description: Students examine the basic techniques invoived in deveioping consumer,
' products and/or services within an energy or mineral industry, and they identify
related career opportunities. .

Module Parameters: Access to a relevant processing, refining, manufacturing or service industry.

Off-campus learning may support the development of knowledge and skills in
processing, refining and/or manufacturing practices; consultation with the work-
site supervisor will ensure that relevant safety considerations are addressed.

See the Off-Campus Education Guide for Administrators, Counsellors and
Teachers (Alberta Education) for further information regarding off-campus
learning.

Supporting Module: CTR1210 Personal Safety (Management) [Career Transitions Strand];
recommended for off-campus learning

Students must have a general knowledge of potential hazards and accepted safety
. practices relevant to specific processing, refining and/or manufacturing sites

prior to engaging in off-campus learning experiences. See Planning for

Instruction in Section C for further information regarding student safety.

1 Introductory CTS, Energy and Mines /D.21
E l{lC ©Alberta Education, Alberta, Canada 4 3 (1997)
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MODULE ENM1060: CONSUMER PRODUCTS & SERVICES (continued)

Curriculum and Assessment Standards

Module Le.arner Assessment Criteria and Conditions SuggCSte,d
Expectations Empbhasis
The student will: Assessment of student achievement should be based on:
e describe the range of e apresentation or report (written, oral and/or 40
consumer products and multimedia) that describes:
services derived from — three or more consumer products/services derived
energy and mineral from each of the following: oil, gas, coal,
resources - petrochemicals, metallic minerals, industrial

minerals, decorative stone, sand and gravel

— applications of renewable and nonrenewable
energy in producing electricity and heat energy for
domestic and industrial use.

Assessment Tool
Presentations/Reports: Introductory Level,
ENMPRE-1

Standard
Achieve a minimum rating of 1 on the rating scale
for Presentations/Reports

e explain the processes e flow charts that illustrate basic stages and steps in 50
used to develop a developing a consumer product or providing a related
consumer product or to service.

rovide a related service
P Assessment Tool

Assessment Criteria: Flow Charts, ENMFLO

Standard
Complete flow charts to a standard of 1 on the
rating scale

e through laboratory and/or field-based investigations,
identifying principles of science and technology used
in developing an energy or mineral product.

Assessment Tool
Lab Investigations: Introductory Level,
ENMLAB-1
Observation Checklist for Field-based
Investigations, ENMOBS

Standard
Conduct lab investigations to a standard of 1 on
the rating scale and/or complete all sections of
the observation checklist for field

investigations ‘

1 D.22/ Energy and Mines, CTS 4 4 Introductory
g - 1997 ©Alberta Education, Alberta, Canada
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MODULE ENM1060: CONSUMER PRODUCTS & SERVICES (continued)

ule T L .
Mod Le.ame Assessment Criteria and Conditions Suggeste'd
Expectations Empbhasis
The student will: Assessment of student achievement should be based on:
e identify career e completing a research project on one or more career 10
opportunities relevant to opportunities within an energy or mineral industry.
an energy or mineral
rocess%: refining or Assessment Tool
P 8, retimng Career Search: Introductory Level, ENMCAR-1
manufacturing industry
Standard
Conduct research to a standard of 1 on the rating
scale
e demonstrate basic .| ® observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
. Concept Specific Learner Expectations Notes
The student should:
Consumer Products | e identify and describe a range of consumer Prepare tree charts,
and Services products or services derived from nonrenewable collages and bulletin
energy resources; €.g.: board displays.
— oil, gas and coal Collect samples of
— oil, gas and coal by-products consumer products.
— petrochemicals _ Contact Alberta Energy to
. . . obtain copies of:

e identify and descgbe a range of consumer e Alberta’s Energy and
products and services derived from mineral Mineral Resources
resources; €.g.: e Energy in Alberta.

— metallic and nqnmetalllc minerals Brochures entitled

— art and decorative stone “Aggregates” and

— sand and gravel “Aggregates and Our
Environment” are
available from the
Alberta Sand and
Gravel Association.

Introductory CTS, Energy and Mines /D.23
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MODULE ENM1060: CONSUMER PRODUCTS & SERVICES (continued)

Concept Specific Learner Expectations Notes
The student should:

Consumer Products | e explain the role of renewable and nonrenewable | Ask resource persons from
and Services energy resources in producing electricity and heat | 2 lz?a‘ UUI:Y COH{PanYd

continued ‘e to discuss domestic an

( ) energy. e.g . industrial applications

— space and water heating of electricity and heat

— heat for industrial processing energy.

— fuels for transportation

e given a specific energy or mineral resource,
provide reasons for maintaining, increasing or
decreasing current production levels

e predict factors that may influence energy and Keep a journal of media
mineral industries in the future; e.g.: articles relevant to
— alternative energy sources recent developments in

. . the energy or mineral
— material substitutes gy

o industries.
— market competition and change.
Product e identify and describe the basic steps involved in Prepare flow charts/
Development developing a consumer product or providing a diagrams.
related service; e.g.: Plan visits to local
— resource exploration industry. Ask resource
- recovery and production persons from local
: ] industry to explain
— processing/refining

steps involved in

e describe industry strategies for ensuring the product development.

quality of the product or service; e.g.: Consider related health
— quality indicators issues.

— control measures

— regulation and legislation

e identify methods used to transport, store and Identify determinants of
market the product or service regional commodity

processing.

e describe reclamation needs and practices within

the industry; e.g.:

Research the impacts of

energy/mineral
— land restoration development on
— water and soil treatments environmental factors.
e describe facilities and equipment essential to

developing the product or service; e.g.:

— design features

— operation and maintenance

— safety.

D.24/ Energy and Mines, CTS - 4 6 Introductory
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‘ MODULE ENM1060: CONSUMER PRODUCTS & SERVICES (continued)

Concept Specific Learner Expectations Notes
The student should:
Career Opportunities | ¢ research career opportunities within an energy or | Plan for individual/group
mineral processing, refining or manufacturing research and
. nrecentatinne
indusi’y; c.z.. AT
— processing and refining Arrange/facilitate:
~ manufacturing o information interviews
— reclamation e work study / work
. experience
transp o.rtatlon ¢ job shadowing.
— marketing
e interpret employment statistics within one or Contact the “Career
more employment sectors; e.g.: Information Hotline”
— types of careers (Alberta Advanced
Education and Career
— number of workers Development).
— employment trends
e predict career opportunities and trends based on
employment statistics. .
See the National
Occupational Profiles
(NOC) in Section H:
. Linkages/Transitions.
1 Introductory CTS, Energy and Mines /D.25
E T (" ©Alberta Education, Alberta, Canada (1997)
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MODULE ENM1090: FUNDAMENTALS OF RECYCLING

Level:
Theme:
Prerequisite:

Module Description:

Module Parameters:

Supporting Module:

Introductory
Management and Conservation
None

Students examine opportunities to recycle natural and manufactured materials,
and they present the results of research on one or more recycling systems.

Access to government-, industry- and/or community-sponsored recycling
facilities and systems.

Access to a science laboratory.

Off-campus learning may support the development of knowledge and skills in
recycling practices; consultation with the work-site supervisor will ensure that
relevant safety considerations are addressed.

See the Off-Campus Education Guide for Administrators, Counsellors and
Teachers (Alberta Education) for further information regarding off-campus
learning.

CTR1210 Personal Safety (Management) [Career Transitions Strand];
recommended for off-campus learning

Students must have a general knowledge of potential hazards and accepted safety
practices relevant to specific recycling sites prior to engaging in off-campus
learning experiences. See Planning for Instruction in Section C for further
information regarding student safety.

Curriculum and Assessment Standards

Module L - o
odule Learner Assessment Criteria and Conditions Suggested
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e present a rationale for e negotiating and debating the benefits and costs (from 20
waste reduction through both economic and environmental perspectives) of
recycling, and describe recycling an organic or inorganic material (e.g.,
trade-offs that occur rubber, plastic, paper, earth product). Negotiation and
through the recycling debate to address:
process — problems associated with the generation of wastes

at local and global levels

— both small- and large-scale options for waste
reduction through reducing, reusing, recycling and
recovering.

Assessment Tool
Negotiation and Debate: Introductory Level,
ENMNEG-1

Standard
Addpress criteria in negotiation/debate to a
standard of 1 on the rating scale

Introductory

CTS, Energy and Mines /D.27
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MODULE ENM1090: FUNDAMENTALS OF RECYCLING (continued)

Module Learner Assessment Criteria and Conditions Suggested
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e identify opportunities to | ® identifying and locating recycling facilities and 50
recycle organic and systems currently used in Alberta.
T ga‘nic idiciidls, aid
. Assessment Tool
describe the resulting X .
products that may be Task Checklist for Mapping, ENMMAP
developed Standard
Identify recycling facilities/systems on a map of
Alberta to a standard of I on the rating scale
e through laboratory and/or field-based investigations,
identifying principles of science and technology used
in recycling an organic or inorganic material (e.g.,
glass, metal, cellulose, petrochemical).
Assessment Tool
Lab Investigations: Introductory Level,
ENMLAB-I
Observation Checklist for Field-based
Investigations, ENMOBS
Standard
Conduct lab investigations to a standard of 1 on
the rating scale and/or complete all sections of
the observation checklist for field-based
investigations
e aconcept test in which the student demonstrates
knowledge of:
— recyclable materials (e.g., organic, inorganic)
— recycling systems (e.g., cogeneration, methane
capture).
Assessment Tool
Energy Sources/Applications/Alternatives
(Instructor’s Manual)
Standard
Response indicating 60% mastery
D.28/ Energy and Mines, CTS Introductory
Q1997 ©Alberta Education, Alberta, Canada
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MODULE ENM1090: FUNDAMENTALS OF RECYCLING (continued)

: : Module Leamer Assessment Criteria and Conditions SUggeStf_:d
~Expectations: Emphasis
‘The student will: " | Assessment of student achievement should be based on:
e e planning and implementing a home, school or
community project for recycling an organic or
inorganic material.
Assessment Tool
Task Checklist: Planning and Implementing a
Recycling Project, ENM 1090-1
Standard
Plan and implement the recycling project to a
standard of 1 on the rating scale
e completing a research project on one or more 30
recycling systems.
Assessment Tool
Research Process: Recycling Systems,
ENM1090-2
Standard
Complete all components of research to a
standard of 1 on the rating scale
e observations of individual effort and interpersonal Integrated
interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Learner Expectations Notes
The student should:
Principles of e describe societal trends in the consumption of Gather media articles (or
Recycling material goods and generation of waste material use the Internet). Obtain
. . statistics regarding
e research problems and alternatives associated trends in waste
with the disposal of waste materials at local and generation at local and
global levels global levels.
e explain the four Rs as an environmental hierarchy | Compare and contrast
of options for conserving resources and reducing recycling with reusing a
pollution: familiar product.
— reduce Discuss “packaging” as
— reuse the largest component
— recycle of waste.
— recover
Introductory N CTS, Energy and Mines /D.29
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MODULE ENM1090: FUNDAMENTALS OF RECYCLING (continued)

Concept

Specific Learner Expectations

Notes

Principles of
Recycling
(continued)

The student should:

illustrate how recycling involves taking apart a
used product and using the material it contains to
make a new product

identify potential benefits and costs associated

with the recycling of used materials; e.g.:

— use of energy and other natural resources

— impact on pollution, litter and the environment

— cost related to collecting and processing
materials

analyze economic and environmental trade-offs
that occur through the recycling of a natural or
manufactured material (e.g., rubber, plastic,
paper, earth product).

Identify common
examples of recycling
in nature.

Conduct research on the
benefits and costs of a
familiar recycling
system. Negotiate and
debate the trade-offs
while assuming the
roles of different
stakeholder groups.

Plan and implement a
strategy for recycling a
waste product.

Opportunities for
Recycling

identify major categories and examples of
recyclable materials, and potential products that
can be developed from these materials:

— organic (e.g., plant material, paper, soil)

— inorganic (e.g., glass, metal, petrochemical)

explain recycling systems that have the potential
to reduce energy consumption and/or waste
generation; e.g.:

— cogeneration

— methane capture

— use of waste heat

explain that the viability of a recycling system
may depend upon the extent to which revenues
from the sale of the recycled product or service
offset the costs associated with collecting and
processing raw materials

identify and locate recycling facilities and
systems currently used in Alberta

identify a strategy for personal involvement in the
recycling of an organic or inorganic material (e.g.,
glass, metal, cellulose, petrochemical).

Consider opportunities for
recycling household
items such as:

glass jars

scrap metal

tin cans

newspapers

motor oil

waste plant material.

Prepare flow charts/
diagrams of these and
other recycling systems.

Ask a resource person
from a local industry to
discuss economic
factors that impact
recycling policies.

Locate major recycling
facilities/systems on a
map of Alberta.

Sample community
recycling projects are
provided in
“Somebody... Should
Do Something About
This!” (a resource
binder available from
Alberta Energy).

D.30/ Energy and Mines, CTS

(1997)
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MODULE ENM1090: FUNDAMENTALS OF RECYCLING (continued)

Concept Specific Learner Expectations Notes
The student should:
Recycling Systems e research the products and/or services provided by | See the research strategies
an industry involved in recycling provided in “Focus on
Research ”
e describe inputs to processing within the industry;
e.g. Conduct research on a
.. . local recycling industry;
— commodity inputs/raw materials g
~ financial resources » Dominion Glass
— human and natural resources Company (Redcliff)
— technolo e Papercycle of Alberta
gy (Edmonton)
e explain major stages and steps in recycling the * Ipsco Steel Sales Ltd.
waste material; e.g.: (Regina).
— collecting and sorting
— processing/product formation
— transportation and storage
e explain techniques used to control quality within | Request information on
ine ind ce.o.: current recycling
the ) ecyCth u?try’ g . programs from Alberta
— inspection/sorting of raw materials Environment (Waste
— product quality and uniformity Management Branch).
e describe transportation and storage requirements,
and their impact on industry location and Loan-free films/videos
recycling costs available from the
National Film Board of
e identify environmental standards and concerns Canada include:
that affect the recycling industry; e.g.: * ;ths;: N ‘”’l Want Not:
. . . ecyciin
— water, soil and air quality Impera{t:i):l e &
— use of energy and other resources * Renewable Society:
] ] . . . The Vital Option.
e identify and explain current legislation that
affects the recycling industry
e describe factors that affect the economic viability | Explore potential linkages
of recycling; e.g.: with the Legal Studies
— collecting, sorting, processing and :‘I‘“_“i (c'i"tzll"l:“l)es on
. nvironm W),
transportation costs "
— potential market for the product or service
— relative cost of waste disposal by other means
e compare and contrast the recycling facility with a | Compare local, national
similar facility operating in another area of and mtc:‘amnal i
Alberta, Canada or the world. Approaches [0 recycing.
Introductory CTS, Energy and Mines /D.31
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MODULE ENM1100:
Level:

Theme:

Prerequisite:

Ivioduie Descripiion:

CONSERVATION CHALLENGE
Introductory
Management and Conservation

None
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environment, and they propose individual and shared actions that foster

_environmental stewardship.

Module Parameters:

Access to government, industry and community organizations responsible for
sustainable energy/mineral development (e.g., Natural Resources Canada,
Alberta Energy, Alberta Environmental Protection, Alberta Research Council,
Alberta Energy and Ultilities Board, Alberta Oil Sands Technology and Research
Authority, Petroleum Communication Foundation).

Curriculum and Assessment Standards

Module Learner Assessment Criteria and Conditions Suggested
Expectations - Emphasis
The student will: Assessment of student achievement should be based on:
o describe ways in which | ® completing a research project on the environmental 25

energy or mineral impacts of an energy or mineral development.

development may affect Research to address:

the environment — land use practices

- L, —~ soil, water and air quality factors
— waste/emission control
— impact on wildlife and natural habitat
— site reclamation practices
— compliance with environmental policy.
Assessment Tool
Research Process: Environmental Impacts,
ENM1100-1
Standard
Complete all components of research to a
standard of 1 on the rating scale
Introductory CTS, Energy and Mines /D.33
©Alberta Education, Alberta, Canada (1997)
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MODULE ENM1100: CONSERVATION CHALLENGE (continued)

er _ ..
Module Learn Assessment Criteria and Conditions Suggested
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
¢ identify trends in the e graphs constructed to illustrate consumption patterns 25
consumption of an and trends within each of Alberta’s residential,
energy or mineral commercial, industrial and transportation sectors.

resource, and explain the
objectives of a
conservation strategy

Assessment Tools
Assessment Criteria: Graphs, ENMGRA
Alberta in the Global Energy Spectrum, Alberta
Energy Information Centre
Energy Alberta 1996, Alberta Energy and Utilities
Board

Standard
Construct each graph to a standard of 1 on the
rating scale

] o developing and presenting a conservation strategy for

an energy or mineral resource. Strategy to address:

— definitions and examples of conservation and
preservation

— arationale for conservation of the resource

— aplan for action, based on reduced consumption,
energy alternatives and/or material substitutes

— supporting agencies and/or structures.

Assessment Tool
Assessment Criteria: A Conservation Strategy,
ENM1100-2

Standard
Develop and present the conservation strategy to a
standard of 1 on the rating scale

54 o

D.34/ Energy and Mines, CTS Introductory
» (1997) ' ©Alberta Education, Alberta, Canada

ERIC

IToxt Provided by ERI



‘ MODULE ENM1100: CONSERVATION CHALLENGE (continued)

Module Letarner Assessment Criteria and Conditions Suggestt?d
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e propose personal and e maintaining a journal of lifestyle practices that affect 50
shared actions that foster an energy or mineral resource, inferences regarding
conservation and the potential impact of each practice on the resource,
responsible use of an and ideas for environmental citizenship. Each journal
energy or mineral entry to involve reflection on:
resource — needs versus wants
— consumerism

— use of leisure time
— conservation ethics.

Assessment Tool
Reflection Guide for Environmental
Responsibility/Citizenship, ENMREF
Guide to Inferences: Personal Impact on
Resources, ENM1100-3

Standard
Complete 10 journal entries; address criteria for
reflection to a standard of 1 on the rating
scale

. e given a current issue regarding societal use of an
energy or mineral resource, negotiating and debating
the issue while assuming the role of one or more
stakeholder groups.

Assessment Tool
Negotiation and Debate, ENMNEG-1

Standard
Address criteria in negotiation/debate to a
standard of 1 on the rating scale

e aproposal (oral, written or visual) that suggests one
personal action and one leadership role in relation to
resource conservation and environmental citizenship.

Assessment Tool

Assessment Criteria: Proposal for Environmental
Action, ENMPRO

Standard
Complete each proposal to a standard of 1 on the
rating scale

Introductory CTS, Energy and Mines /D.35
O ©Alberta Education, Alberta, Canada (1997)




MODULE ENM1100: CONSERVATION CHALLENGE (continued)

Module Leamer Assessment Criteria and Conditions Suggested
Expectations Emphasis
The student will: Assessment of student achievement should be based on:

e a personal contract expressing commitment to five or
more lifestyle practices that foster responsible use of
an energy or mineral resource.

Assessment Tools
A Primer on Environmental Citizenship,
Environment Canada
Sample Conservation Contract, ENM1100—4

Standard
Complete all parts of the “Conservation
Contract”

7| o aletter written to a management official expressing
support or concern regarding an energy or mineral
development, and critique of the response received.

Assessment Tool
Assessment Criteria: Letters of Support or
Concern, ENMLET

Standard
Complete the letter to a standard of 1 on the rating
; scale
e demonstrate basic | ® observations of individual effort and interpersonal Integrated
competencies. » interaction during the learning process. throughout

Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above

Concept Specific Learner Expectations Notes
The student should:
Environmental e identify environmental factors related to the Discuss the impact of
Impact extraction, processing and use of an energy or transportation corridors

on rural and/or native

mineral resource; e.g.: villages, wildlife and
— land use practices other development
— soil, water and air quality projects.
— wildlife habitat and natural areas For example
e research and make predictions regarding * deforestation
environmental change at global levels caused by | ¢ acid deposition
resource development * greenhouse effect. ‘
D.36/ Energy and Mines, CTS Introductory
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‘ MODULE ENM1100: CONSERVATION CHALLENGE (continued)

Concept Specific Learner Expectations Notes
The student should:
Environmental o identify short- and long-term benefits and costs
Impact related to the extraction, processing and use of an
(continued) energy Or minerai resource
. . . R h
e explain strategies that enable an energy or mineral e:iirifo na:le ntal “success
industry to protect the environment; e.g.: story” within an energy
— waste/emission control or mineral industry.

~ soil, water and air quality sampling

— wildlife/habitat protection

~ site reclamation

— compliance with environmental policy
— research and development.

A Conservation ¢ identify demands placed on an energy or mineral
Strategy resource in Canada and Alberta; e.g.:
— residential
~ commercial
— industrial .
. Consider:
‘ — transportation e sustainable
e explain patterns and trends in consumption and development
use of the resource ¢ cconomuc
diversification/
expansion
e provide justification for conservation of the Compare/contrast
resource; e.g.: philosophies of
~ declining reserves conservation and
— environmental impact preservation.

e describe major aspects of conservation in relation | Discuss the benefits of
to the resource; e.g.: relying more on energy

ing 1 alternatives/material
using fess . . substitutes, and
— relying more on alternatives or substitutes conserving

nonrenewable resources

o identify specific goals of departments and for their ideal use and

agencies involved in the conservation of the less damage to the
resource; €.g.: environment.
~ local
~ national
~ international

e relate specific energy or mineral conservation Identify and explain
practices to the resource saved and subsequent current legislation

pertinent to the

benefits to society.

. recycling industry.

Introductory . , CTS, Energy and Mines /D.37
©  ©Alberta Education, Alberta, Canada : (1997)
ERIC -
9]



MODULE ENM1100: CONSERVATION CHALLENGE (continued)

Concept Specific Learner Expectations Notes
The student should:
Personal and Shared | e explain how personal attitudes, actions and Compile a personal
Actions lifestyles may affect an energy or mineral inventory of material
possessions/daily

resource; e.g.:

— conservation ethic

—~ energy use practices

— housing and transportation choices

e plan and conduct a school-wide campaign to
increase awareness of economic, social and
environmental perspectives regarding our use of
energy

e debate an issue regarding the impacts of lifestyle
on an energy or mineral resource; e.g.:
— conduct research
— develop a position
— participate in debate

e propose personal strategies for using an energy or
mineral resource which foster the attainment of
social, economic and environmental goals; e.g.:

—~ personal actions
— leadership roles

e establish consensus regarding a local issue
involving the development and/or use of an
energy or mineral resource; e.g.:

— conduct research
— generate alternatives
— agree to a workable solution

e identify constructive ways in which individuals
can influence public decisions that affect an
energy or mineral resource; €.g.:

— voting

— lobbying

- seeking office

— supporting compatible interest groups.

practices that affect an
energy or mineral
resource.

Distinguish between
“needs” and “wants” as
reflected through an
inventory of
consumption.

Invite a community
member to moderate the
debate.

Consider:

e recycling and reusing

e reducing

e transportation
alternatives.

D.38/ Energy and Mines, CTS '
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MODULE CURRICULUM AND ASSESSMENT STANDARDS:

SECTION E: INTERMEDIATE LEVEL

The following pages define the curriculum and assessment standards for the intermediate level of Energy

and Mines.

Intermediate level modules help students build on the competencies developed at the
introductory level and focus on developing more complex competencies. They provide a
broader perspective, helping students recognize the wide range of related career
opportunities available within the strand.

Module ENM2010:
Module ENM2020:
Module ENM2030:
Module ENM2040:
Module ENM2050:
Module ENM2060:
Module ENM2070:
Module ENM2080:
Module ENM2090:
Module ENM2100:

Intermediate

©®Alberta Education, Alberta, Canada

Managing Alberta’s RESOUICES .......ccocviinininiinines i s E3
Conventional Oil/Gas 1 (Resource Exploration) .........c.ccceccvvenunenn. E9
Oil Sands/Heavy Oil/Coal 1 (Resource Exploration)..........c.ccovencn E.15
Metals/Nonmetals 1 (Resource Exploration) ......c..cccoccevvivnsinninnes, E.23
Renewable Energy Technology.......ccccoovvviviiniiniiinniininniniiciinnne, E.31
Refining HydroCarbOns ........c.uevcveveeeuesvessessessenssssssasssssssssssssseesess E.35
Refining Rocks & Minerals.........ccccncininnnncennninecnnnenn, E.41
Supply & DiStribULIOn .c..ccccereniiiiriiicniicrenririine s E.47
Energy Designs/Systems 1 (Basic Principles).....cccconeiinenicninnenns E.53
Environmental Safety .......cccovveevmrcinnirenerernrcrncre s E.59

593

CTS, Energy and Mines /E.1
(1997)




’ MODULE ENM2010: MANAGING ALBERTA’S RESOURCES

Level: Intermediate
Theme: Social and Cultural Perspectives
Prerequisite: None
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Alberta’s energy and mineral resources.
Module Parameters: Access to government agencies responsible for the sustainable management of
energy and mineral resources (e.g., Alberta Energy and Utilities Board, Alberta

Energy, Environment Canada).

Curriculum and Assessment Standards

Module Le:,arner Assessment Criteria and Conditions Suggested
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
¢ explain how Alberta’s e completing a research project on the history of energy 20
energy and mineral and mineral development in Alberta. Research to
resources are managed include:
‘ — a historical account of changes that have occurred
in the ownership and administration of energy and
mineral resources in Alberta
— an explanation of public (provincial and federal
Crown) and private (“freehold”) forms of land
ownership that exist in Alberta today.
_____ Assessment Tool
"""" Research Process: Administration of
Energy/Mineral Resources, ENM2010-1
Standard
Complete all components of research to a
standard of 2 on the rating scale
Intermediate 8 @ CTS, Energy and Mines /E.3
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MODULE ENM2010: MANAGING ALBERTA’S RESOURCES (continued)

Module Letamer Assessment Criteria and Conditions Suggestc?d
Expectations Empbhasis
The student will: Assessment of student achievement should be based on:
e describe government e identifying and explaining the role of: 40
legislation and policies — important government legislation in managing
that influence the exploration and development activities within one
development of an of Alberta’s energy or mineral industries
energy or mineral — regulations and/or guidelines established in
resource association with government legislation for further

managing activities within the industry.

Assessment Tool
Relevant government legislation, regulations
and/or guidelines available from Alberta
Energy

Standard
Summarize 3 important government legislation
and 5 regulations and/or guidelines

| ® apresentation or report on five or more different 40
types of approvals (e.g., permits, licences, leases)
used to grant exploration and/or development rights
within a selected energy or mineral industry. For
each approval, presentation/report to provide
information regarding:

— the authority granting approval

— criteria for granting the approval

— the intent of the approval

— responsibilities of the holder.

® explain methods of
allocating land and -
resources for exploration

Assessment Tool

Presentations/Reports: Intermediate Level,
ENMPRE-2

Standard

Achieve a minimum rating of 2 on the rating scale
for Presentations/Reports

o demonstrate basic. e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
' Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
E.4/ Energy and Mines, CTS 6 1 Intermediate
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MODULE ENM2010: MANAGING ALBERTA’S RESOURCES (continued)

Concept Specific Learner Expectations Notes
The student should:
Administration of e describe major changes that have occurred from | Use archives, films and
Energy and past to present in the ownership and library :eiou;ges to ]
: . + - < - e the hict
Munerats administration of energy and minerai resources in | oo ®
energy or mineral
Alberta; e.g.: development in Alberta.
— private ownership of mineral rights o
— federal iurisdiction Construct a timeline of
. -] historical changes in
— provincial status administrative policies.
~ aboriginal nd Native rights
ginal lands 2 g Contact Alberta Energy to
— Natural Resources Transfer Act request maps of land
. . . hi] i
o describe the extent to which different types of OAY;:;; %2;?;;;
resource ownership exist in Alberta today; e.g.: graphs depicting land
— public (provincial and federal Crown ownership distribution.
ownership)
— private (“freehold”) ownership.
Government e explain the mandate and responsibilities of key Research and report on the
Legislation and government departments and agencies in functions of:
Policies managing energy and mineral resources within * Giﬁ?g:slg’::fg and
prov1.n01al. l.)oundarn.as; c.g: o Natural Resources
— disposition of mineral rights Conservation Board
— regulation of exploration and development * Alberta Energy
~ development of conservation practices and ° Q:gg‘:f“"mnme“m
. .
environmental standards
— collection of fair returns from resource
development
e explain current and potential opportunities for Contact Alberta Energy to
industry involvement in managing energy and ;:‘g’;?;gi“:gula&ons
mineral resources within provincial boundaries and guidelines; e.g.:
. Envi tal Protecti
*  research the role of important federal and e
provincial legislation in managing exploration and | e Mines and Mineral Act
development activities within one of Alberta’s ° gu";’ic ’-;"‘i‘ Af"
. . . e Surface Rights Act
energy or mineral industries o Fisheries Act
e Qil and Gas Conservation
Act
® Quarries Regulation Act
e Small Power Research
and Development Act.
Intermediate . CTS, Energy and Mines /E.5
©Alberta Education, Alberta, Canada 6 2 (1997)
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MODULE ENM2010: MANAGING ALBERTA’S RESOURCES (continued)

Concept Specific Learner Expectations Notes
The student should:

Government ¢ research the role of regulations and guidelines For example:
Legislation and established in association with government * ﬁ'zzgfl :: inerals
Policies legislation in further managing activities within o Environmental Impact
(continued) an energy or mineral industry Assessment Guidelines

o Environmental Operating
Guidelines
o Waste Water Management
Guidelines
e Sand, Gravel, Clay and
Marl Surface Operations
Regulations.
e evaluate the short- and long-term effects of
lected t legi lg . d lati Avoid detailed analysis of
selected government legislation and regulations legislation and
on one of Alberta’s energy or mineral resources. regulations —
OVERVIEW ONLY.
Allocation e explain how approvals (in the form of permits, Explain that although the
Procedures licences, leases and other legal agreements) are government leases
used to grant exploration and/or development mineral rights to the
. private sector for
rights development, it collects
. . . a fair share of resource
e identify factors. that determine the nature .of. rents through royalty
approvals required for a development activity; payments, development
e.g.: fees and freehold
— resource ownership (public or private) mineral taxes.
— type of resource to be developed
e identify criteria taken into consideration when Prepare a flow chart
reviewing development applications and grantin outlining procedures
i g 1 P . PP Er g followed by an industry
project approva S, e.g.: to obtain project
— sustainable development approval.
— reclamation of land
— environmental protection
— market demands and fluctuations
— estimated returns and production life
— integrated use of land
e research departments and/or agencies having For example:
authority to grant approval for a selected energy | ° 32’;2:8%‘:;3 and
or mineral development project « Alberta Environmental
Protection
o Alberta Energy
¢ Environment Canada.
E.6/ Energy and Mines, CTS 63 Intermediate

(1997)
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MODULE ENM2010: MANAGING ALBERTA’S RESOURCES (continued)

Concept Specific Learner Expectations Notes

The student should:

Allocation s research the intent of different permits, licences For example:
Procedures and/or agreements required prior to commencing | ® Surfaoi Rights
/mranbtamrya AN 1] ' 1 . . T pacec/Aarepmente

sntinuca i uevelupiieii project > -
v ¢ uie develvpuietit projec e Exploration

Approvals/Licences

e Development and
Reclamation Approvals

e Clean Air/Water
Permits

e Historical Resource
Permits

e Road Use Agreements.

e research requirements for the renewal and/or Discuss what happens
extension of different permits, licences and when particular
agreements leases/claims lapse.

s explain the role of consultation (with other Involve students in role-
resource users) and public involvement in Plai'lgg acnv;_ne; that ;
allocating land and resources for development, g‘;:t: negotiation an
and in balancing interests among key stakeholder
groups.

Intermediate _ CTS, Energy and Mines /E.7
©Alberta Education, Alberta, Canada : B @ (1997)



MODULE ENM2020: CONVENTIONAL OIL/GAS 1 (RESOURCE EXPLORATION)

Level:

Theme:
Prerequisite:

P -

A DV TR
AVAUULIC LeSLLIpUUU.

Module Parameters:

Supporting Modules:

Intermediate

©Alberta Education, Alberta, Canada

_related career opportunities.

Intermediate

Technology and Applications

"None

Siuddiits caawmine speuiiic eapivraiion icciniyues and iccimoivgics wiiliin ihe
context of Alberta’s conventional oil and/or gas deposits, and they describe

Access to government and industry organizations involved in the exploration of
conventional oil and gas deposits (e.g., Alberta Energy and Utilities Board,
Petroleum Communication Foundation, local industry).

This module requires off-campus learning experiences and should be combined
with relevant work study, work experience and/or modules from the Career
Transitions strand; consultation with the work-site supervisor will ensure that
relevant safety considerations are addressed.

See the Off-Campus Education Guide for Administrators, Counsellors and
Teachers (Alberta Education) for further information regarding off-campus
learning.

ENM1020 Nonrenewable Resources
CTR2210 Workplace Safety (Practices) [Career Transitions Strand];
recommended for off-campus learning

Students must have a general knowledge of potential hazards and accepted safety
practices relevant to specific exploration sites prior to engaging in off-campus
learning experiences. See Planning for Instruction in Section C for further
information regarding student safety.

BEST COPY AVAILABLE

CTS, Energy and Mines /E.9
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MODULE ENM2020: CONVENTIONAL OIL/GAS 1 (RESOURCE EXPLORATION) (continued) ‘

Curriculum and Assessment Standards

Module Leiarner Assessment Criteria and Conditions Suggested
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e demonstrate knowledge | ® completing a research project on conventional oil and 60
of current and emerging gas exploration in Alberta. Research to address:
technologies used in the — the formation and migration of conventional
exploration of : underground oil and gas deposits
conventional oil and gas — subsurface rock structures capable of trapping oil
deposits and gas deposits

— techniques used to identify sedimentary basins
likely to contain petroleum

— techniques used to estimate recoverable oil and gas
TESETVES.

Assessment Tool
Research Process: Conventional Oil and Gas
Exploration, ENM2020-1

Standard
Complete all components of research to a
standard of 2 on the rating scale

through field-based investigations, identifying

applications of principles of science and technology in

seismic and drilling operations. Investigations to

address:

— use of shot hole rig seismology, vibroseis units and
3D scanning

— rotary and top-drive drilling systems.

Assessment Tool
Observation Checklist for Field-based
Investigations, ENMOBS

Standard
Complete all sections of the observation checklist
for field-based investigations

E.10/ Energy and Mines, CTS ' , 8 8 Intermediate
O - 1997) : ©Alberta Education, Alberta, Canada
ERIC
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‘ MODULE ENM2020: CONVENTIONAL OIL/GAS 1 (RESOURCE EXPLORATION) (continued)

ModuleLearner S Assessment Criteria and Conditions Suggested
- Expectations i~ Empbhasis

The ;studerit wills o | Assessment of student achievement should be based on:

.| ® aconcept test in which the student demonstrates

: knowledge of:

— seismic theory, instruments used in a seismic
survey and recent innovations in seismic
technology

— components of a drilling rig, drilling procedures,
logging and testing techniques, and recent
innovations in drilling technology.

Assessment Tool
Energy Source/Applications/Alternatives
(Instructor’s Manual)

Standard
Response indicating 60% mastery

a summary of environmental assessment and
management practices conducted by industry
throughout exploration operations.

Assessment Tool
Presentations/Reports: Intermediate Level,
ENMPRE-2

Standard
Achieve a minimum rating of 2 on the rating scale
for Presentations/Reports

through field-based investigations: 30
— identifying applications of principles of science
I to pred ; and technology in collecting and evaluating well
* " .nature and-extent-of a’ data
. “hydrocarbon deposit - — predicting the presence of hydrocarbon-bearing

- ' SRR rock structures from sample seismic log data and
sample well log data.

Assessment Tool
Observation Checklist for Field-based
Investigations, ENMOBS
An Introduction to the Petroleum Industry,
Chapter 6

Standard

Complete all sections of the observation checklist
E R L S : for field-based investigations and answer all
‘ e T ) questions/exercises on Chapter 6 (pp. 6-14)

Intermediate BEST CO PY AVAI LABLE CTS, Energy and Mines /E.11
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MODULE ENM2020: CONVENTIONAL OIL/GAS 1 (RESOURCE EXPLORATION) (continued) '

Module Learner Assessment Criteria and Conditions Suggested
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e describe career ¢ conducting research on technical, professional and/or 10
opportunities relevant to labour-based careers in conventional oil and gas
‘the-exploration sector of exploration.
- uthe nti il
' the ci:l(:gl\l'sentlonal ol and Assessment Tool
..8as try s Career Search: Intermediate Level, ENMCAR-2
Standard
Conduct research to a standard of 2 on the rating
scale
observations of individual effort and interpersonal Integrated
interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Learner Expectations Notes
The student should:
Exploration e explain basic theories and/or principles regarding | Describe and illustrate:
Technology the formation and migration of conventional . ;heorie's of origin/
underground oil and gas deposits ormation
Er g P ¢ source rock and
migration

¢ the difference between
porosity and

permeability.
e gather information regarding probable reserves of | Contact the Alberta
oil and gas in major sedimentary basin areas of Geological Survey to

Canada

e illustrate subsurface rock structures capable of
trapping oil and gas deposits:
— anticlinal trap
— fault trap
— stratigraphic trap
— reef trap

e explain applications of aerial surveys and satellite
imagery in identifying sedimentary basins likely

obtain copies of:

e Atlas of the Western
Canadian Sedimentary
Basin

e Edmonton Beneath Our
Feet.

For example:

e 3-D scanning

e measurement of
magnetic fields, gravity
and radiation.

to contain petroleum .

E.12/ Energy and Mines, CTS
O (1997)
ERIC 68
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MODULE ENM2020: CONVENTIONAL OIL/GAS 1 (RESOURCE EXPLORATION) (continued)

Concept Specific Learner Expectations Notes

The student should:

Exploration e describe steps taken to gather further information | For example:
Technology about subsurface rock formations within a basin . goslemment reports and
. . <o . . " . nthae mnhlichad cnemava

Con[lnuea‘ . ii 0 : Viass puicviiess Y..r&-;-l
( ) PIIOT tO Seismic and/or. dniling operations (Geological Survey of
— first-hand observation of outcrop geology and Canada)
surface features e previous exploration

— review of existing information results from
nearby/similar areas.

e research current and emerging applications of Research applications of
seismic technology in mapping potential oil and computer-assisted

] . processing in providing
gas-bearing formations: 2-D and 3-D analyses

— seismic theory of sedimentary

— data collection and processing structures.

e research current and emerging applications of Identify general parts of a
drilling technology in determining the :;‘:g;i g ;“;
com.position of subsyrface rock and the presence equipment.
of oil and gas deposits:

— drill rig components Explain the process of

— drilling techniques making hole.

— logging and testing procedures Discuss the use of cuttings
and cores in
determining the
properties of subsurface
rock structures.

Research directional,
horizontal and under-
balanced drilling
techniques.

Research environmental
standards and the
enforcement of safe
operating procedures
for seismic and drilling
rigs.

e explain environmental assessment and Gather information about

t practices conducted by indus exploration techniques
management pr . n ) y try adopted to maintain
throughout exploration operations environmental

: . standards; e.g.:

° descfnbe technological advances used to address e seismic technology
environmental concerns throughout the e horizontal drilling
exploration process. e use of helicopters/

packhorses

o disposal of drilling
fluids.

Intermediate CTS, Energy and Mines /E.13
©Alberta Education, Alberta, Canada W 6 g (1997)
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MODULE ENM2020:

CONVENTIONAL OIL/GAS 1 (RESOURCE EXPLORATION) (continued)

Concept Specific Learner Expectations Notes
The student should:
Data Interpretation e explain basic terminology and methodology used | Establish links with local
in seismic line analysis industry for first-hand

* given sample seismic line data, make predictions
regarding the presence of hydrocarbon-bearing
rock structures

e explain basic terminology and methodology used
in geological log analysis

¢ given sample well log data, make predictions
regarding the presence of a hydrocarbon deposit

e estimate the potential volume of a hydrocarbon
deposit using sample seismic line and well log
data.

observation of
technologies/techniques
used in data
interpretation. Only a
RUDIMENTARY
UNDERSTANDING
of terminology and
methodology need to be
developed at this time.

Identify types of
information recorded in
well log records; e.g.:

¢ type and thickness of
rock layers

¢ speed of penetration.

Research the use of
wireline logging tools
in transmitting data
about:

¢ thickness, porosity and
permeability

¢ fluid composition of
rock formations.

Career Opportunities

e research careers and the range of occupational
opportunities related to the exploration of
conventional oil and gas deposits; e.g.:

— earth science

— land survey and access

— seismic and drilling service
— environmental management

e evaluate current employment opportunities based
on employment statistics

e research trends in the oil and gas exploration
industry, and future career opportunities.

Plan for individual/group
research and
presentations that
address:

job description
employment market
education/training
wage expectations.

Contact the “Career
Information Hotline”
(Alberta Advanced
Education and Career
Development).

See the National
Occupational Profiles
(NOC) in Section H:
Linkages/Transitions.

Arrange/facilitate:
¢ information interviews
¢ work study/experience
e job shadowing.

E.14/ Energy and Mines, CTS

(1997)
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COAL 1 (RESOURCE EXPLORATION)

Eovi T
Theme: -
;Prereqﬁisitgi

Moduie Description:

lated Caréer opportunities.

Module Parameters: Access to government and industry organizations involved in the exploration of
nonconventional hydrocarbon resources (e.g., Fort McMurray Oil Sands
Interpretive Centre, Western Research Centre).

This module requires off-campus learning experiences and should be combined
with relevant work study, work experience and/or modules from the Career
Transitions strand; consultation with the work-site supervisor will ensure that
relevant safety considerations are addressed.

See the Off-Campus Education Guide for Administrators, Counsellors and
Teachers (Alberta Education) for further information regarding off-campus
learning.

Supporting Modules: ENM1020 Nonrenewable Resources
CTR2210 Workplace Safety (Practices) [Career Transitions Strand];
recommended for off-campus learning

Students must have a general knowledge of potential hazards and accepted safety
practices relevant to specific exploration sites prior to engaging in off-campus
learning experiences. See Planning for Instruction in Section C of this Guide for
further information regarding student safety.

BEST COPY AVAILABLE

Intermediate S "7 ‘i CTS, Energy and Mines /E.15
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MODULE ENM2030: OIL SANDS/HEAVY OIL/COAL 1 (RESOURCE EXPLORATION)

(continued) ‘

Curriculum and Assessment Standards

Module Leamer ' Assessment Criteria and Conditions Suggested
Expectations Empbhasis
The student will: Assessment of student achievement should be based on:
<o - .demonstrate khdwledge ‘| ® completing a research project on nonconventional 60
" of current and emerging - hydrocarbon exploration. Research to address:
technologies used in the — the origin and formation of oil sands, heavy oil or

-exploration of il sands, * coal deposits

' — surface and subsurface rock structures capable of
containing oil sands, heavy oil or coal deposits

— steps taken in locating potential oil- or coal-
bearing formations prior to seismic and/or drilling
operations

— techniques used to estimate recoverable deposits
of bitumen, heavy oil or coal.

Assessment Tool
Research Process: Exploration of

Nonconventional Hydrocarbon Deposits,
ENM2030-1

Standard
Complete all components of research to a
standard of 2 on the rating scale

e through field-based investigations:

— identifying applications of principles of science
and technology in one or more areas of resource
exploration (e.g., seismology, drilling)

— examining the effect of overburden, oil density
and viscosity, and/or rock porosity and
permeability on recovery potential for an oil sand,
heavy oil or coal deposit.

Assessment Tool
Observation Checklist for Field-based
Investigations, ENMOBS

Standard
Complete all sections of the observation checklist
for field-based investigations

E.16/ Energy and Mines, CTS o 7 2 Intermediate
. (1997) ©Alberta Education, Alberta, Canada




MODULE ENM2030: OIL SANDS/HEAVY OIL/COAL 1 (RESOURCE EXPLORATION)
(continued)

o ’MOdulé.’.Leamer T
' ‘.Expectations . -

Assessment Criteria and Conditions

Suggested
Emphasis

The studér_;t wzll

og analysis in predicting -
i he_?;f:Ilf%l'tiife'*andv-extent-.of--_s?'f
* - .an-oil sands, heavy-oil or

. coal deposit ’

| Assessment of student achievement should be based on:

a concept test in which the student demonstrates

knowledge of:

— the characteristics and distinguishing features of
three or more different oil- or coal-bearing
formations

— seismic, drilling and/or other technology used in
establishing the presence of nonconventional
hydrocarbon deposits.

Assessment Tool
Energy Sources/Applications/Alternatives
(Instructor’s Manual)

Standard
Response indicating 60% mastery

a summary of environmental assessment and
management practices conducted by industry
throughout exploration operations.

Assessment Tool
Presentations/Reports: Intermediate Level,
ENMPRE-2

Standard
Achieve a minimum rating of 2 on the rating scale
for Presentations/Reports

through field-based investigations, analyzing
assays/core samples and sample log data to predict the
nature and extent of an oil sands, heavy oil or coal
deposit.

Assessment Tool
Observation Checklist for Field-based
Investigations, ENMOBS

Standard
Complete all sections of the observation checklist
for field-based investigations

20

BEST COPY AVAILABLE
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MODULE ENM2030: OIL SANDS/HEAVY OIL/COAL 1 (RESOURCE EXPLORATION)

{continued)
1 . .
Module Leamner Assessment Criteria and Conditions Suggested
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e  describe career e conducting research on technical, professional and/or 20
; opportunities relevant to labour-based careers within the exploration sector of
‘the exploration sector of an oil sands or coal industry.
" -.7the oil sands, heavy oil
. orec(:)al indclilss .vy Assessment Tool
: try Career Search: Intermediate Level, ENMCAR-2
Standard
Conduct research to a standard of 2 on the rating
scale
e observations of individual effort and interpersonal Integrated
interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Learner Expectations Notes
The student should:
Exploration e explain basic theories and/or principles regarding | Describe and illustrate:
Technology the origin and formation of oil sands, heavy oil or | ® theories of origin/

coal deposits in Alberta; e.g.:
— theories of origin/formation
— surface and subsurface geology

e identify major geographical areas of Alberta in
which oil sands, heavy oil or coal deposits are
located, and relate geographic patterns to theories
of origin

e compare and contrast physical and chemical
characteristics of oil sands, heavy oil,
conventional oil and coal

formation

e source rock and
migration

o the difference between
porosity and
permeability.

For example:

e Why are oil sands and
heavy oils in arc-like
distribution patterns?

e Does this help to
include/exclude areas
for exploration?

Identify major oil sands

e compare known reserves of energy stored in oil deposits in Alberta:
sands and coal to known reserves of energy * Athabasca
available through other fossil fuels; e.g.: ¢ Cold Lake
— in Alberta e Peace River
— in Canada e Wabasca.
— in the world
E.18/ Energy and Mines, CTS Intermediate

o (1997)

ERIC
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MODULE ENM2030: OIL SANDS/HEAVY OIL/COAL 1 (RESOURCE EXPLORATION)

(continued)

Concept Specific Learner Expectations Notes

The student should:

Exploration e describe techniques used to estimate Alberta’s Compare the concepts of
Technology recoverable heavy oil, bitumen and coal :Pm:eglfesef"e’"” ,;
(Couiiued) . probable reserve” and
‘ ) e illustrate surface and subsurface rock structures “established reserve.

capable of containing oil sands, heavy oil or coal | Compare coals from
denosits different regions of
€p Alberta; e.g.:
e mountain coals
¢ foothills coals
o plains coals.

e explain applications of aerial surveys and satellite | For example:
imagery in locating nonconventional hydrocarbon | e 3-D scanning
deposits e measurement of

magnetic fields, gravity
and radiation.

e describe steps taken to gather further information | Discuss information
about potential oil- or coal-bearing formations included in geological
prior to seismic and drilling operations; e.g.: reports available from:

i e Alberta Geological
—~ first-hand observation of outcrop geology and Survey
surface features e Alberta Oil Sands
— review of geological reports and other Technology and
published papers Research Authority.

e research current and emerging applications of Research applications of

P : : . computer-assisted
seismic technology in the mapping and analysis of o -

. . . . processing in providing
potential oil- or coal-bearing formations; e.g.: 2-D and 3-D analyses
— seismic theory of subsurface rock
— data collection and processing structures.

e research current and emerging applications of Identify the general parts
drilli th loration technol . of a drilling rig and

ing or other exploration technology in accompanying
determining the composition of subsurface rock equipment.
and establishing the presence of nonconventional .
K Explain the process of
hydrocarbon deposits “making hole.”

Discuss the use of cuttings
and cores in
determining the
properties of subsurface
rock structures.

Research directional
drilling.

Intermediate 75 CTS, Energy and Mines /E.19
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MODULE ENM2030:

OIL SANDS/HEAVY OIL/COAL 1 (RESOURCE EXPLORATION)

(continued)
Concept Specific Learner Expectations Notes
The student should:
Exploration e explain environmental assessment and Research environmental
Technology management practices conducted by industry standards and the
. . . enforcement of safe
(continued) throughout exploration operations; e.g.: operating procedures

~ AEUB policies and guidelines

— water, soil and wildlife impact studies
— management plans

~ reclamation techniques

e describe technological advances used to address
environmental concerns throughout the
exploration process.

throughout exploration
activities.

Gather information
regarding exploration
procedures followed to
maintain environmental
standards; e.g.:

¢ horizontal drilling

e disposal of drilling
fluids

¢ land surface restoration.

Data Interpretation

e explain basic terminology and methodology used
in low-depth drilling and core analysis

Establish links with local
industry for first-hand
observation of

e given assays or samples, make predictions tzchnplogies/techniques
regarding the extent and grade of an oil sands, f’;;‘:;‘e‘::;n onl
. . i . ya
heavy oil or coal deposit RUDIMENTARY
UNDERSTANDING

e explain basic terminology and methodology used
in geological log analysis; e.g.:

of terminology and
methodology needs to

-~ electric logs be developed at this
— sonic logs time.
e given sample log data from a bore hole, make Discuss types of

predictions regarding the extent and grade of an
oil sands, heavy oil or coal deposit

e describe hydrocarbon content necessary to make a

nonconventional hydrocarbon deposit
economically viable; e.g.:
~ percentage of bitumen

information recorded in
well log records.

— rank of coal.

76
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MODULE ENM2030: OIL SANDS/HEAVY OIL/COAL 1 (RESOURCE EXPLORATION)

‘ (continued)

Concept Specific Learner Expectations Notes
The student should:

Career Opportunities | ® research careers and the range of occupational Plan for individual/group
opportunities related to the exploration of :‘eriiirz}::fi o
1GTICOII v eni.iuuai hydrocarbon deposits; e.g.: address:

— earth science: o job description
« geologist e employment market
o geophysicist o education/training
o geochemist e wage expectations.
* paleontologist Contact the “Career
— survey and land access: Information Hotline”
e surveyor (Alberta Advanced
o land agent Education and Career
— seismic and drilling service: Development).
e contractor
« mechanic
o r1ig worker
— engineering:
e reservoir
e mining
‘ — environmental management:
« environmental auditor
« environmental engineer
e evaluate current employment opportunities in See the National
exploration based on employment statistics Occupational Profiles
(NOC) in Section H:
e research recent changes in prospecting and Linkages/Transitions.
exploratlc.)r} technology, and resulting career Arange/facilitate:
opportunities and trends. o information interviews
* work study/experience
* job shadowing.

Intermediate CTS, Energy and Mines /E.21
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' ”i.Intermedlate
%Tlvl.envlev:{'i - ‘ ':'Technology and Apphcatlons '

Prerequisite: = ;None -

ivModule" Jescription: . btudents examme specmc explorauon techmques ana technologles wmnn the
Co - ..context .of.;a:metallic: and/or nonmetallxc mme '
~srelated career opportunities.: - <« -

Note: Industry often refers to a third category of minerals called “structural
materials”; i.e., minerals used primarily in construction, including sand
and gravel, decorative and building stone, cement, clay and limestone.
Modules ENM2040 and ENM3040 include structural materials within
the broader category of nonmetallic minerals.

Module Parameters: Access to government and industry organizations involved in the exploration of
metallic and/or non-metallic minerals.

This module requires off-campus learning experiences and should be combined
with relevant work study, work experience and/or modules from the Career
Transitions strand; consultation with the work-site supervisor will ensure that
relevant safety considerations are addressed.

‘ See the Off-Campus Education Guide for Administrators, Counsellors and
Teachers (Alberta Education) for further information regarding off-campus
learning.

Supporting Modules: ENM1020 Nonrenewable Resources
CTR2210 Workplace Safety (Practices) [Career Transitions Strand];
recommended for off-campus learning

Students must have a general knowledge of potential hazards and accepted safety
practices relevant to specific exploration sites prior to engaging in off-campus
learning experiences. See Planning for Instruction in Section C for further
information regarding student safety.

BEST COPY AVAILABLE

Intermediate | CTS, Energy and Mines /E.23
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MODULE ENM2040: METALS/NONMETALS 1 (RESOURCE EXPLORATION) (continued) ‘

Curriculum and Assessment Standards

Module Lt?amer - Assessment Criteria and Conditions Suggested
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e demonstrate knowledge | ® completing a research project on the exploration of 60
~of current and emerging - economic mineral deposits. Research to address:
.~ technologies used in the — the origin and formation of metallic and

nonmetallic minerals

— surface and subsurface rock structures capable of
containing metallic and nonmetallic minerals and
structural materials

— steps taken in locating potential mineral-bearing
formations prior to seismic mapping and/or
drilling operations

— techniques used to estimate recoverable mineral
deposits.

“exploration of economic
“mineral deposits

Assessment Tool
Research Process: Exploration of Mineral
Deposits, ENM2040-1

Standard
Complete all components of research to a
standard of 2 on the rating scale

e through field-based investigations:

— identifying applications of principles of science
and technology in one or more areas of resource
exploration (e.g., seismology, drilling)

— examining factors that affect the recovery
potential for a mineral deposit (e.g., depth of
overburden, size/nature of deposit).

Assessment Tool
Observation Checklist for Field-based
Investigations, ENMOBS

Standard
Complete all sections of the observation checklist
for field-based investigations

_ E.24/Energy and Mines, CTS 79 Intermediate
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. MODULE ENM2040: METALS/NONMETALS 1 (RESOURCE EXPLORATION) (continued)

Module Lt?amer Assessment Criteria and Conditions Suggeste'd
Expectations Emphasis

The student will: Assessment of student achievement should be based on:

e aconcept test in which the student demonstrates
knowledge of:

— the characteristics and distinguishing features of
six or more different metallic or nonmetallic
minerals found in Alberta

— seismic, drilling and/or other technology used in
establishing the presence of economic mineral
deposits.

Assessment Tool
Exploring Manufacturing (Instructor’s Manual)

Standard
Response indicating 60% mastery

e a summary of environmental assessment and
management practices conducted by industry
throughout exploration operations.

Assessment Tool
‘ Presentations/Reports: Intermediate Level,
ENMPRE-2

Standard
Achieve a minimum rating of 2 on the rating scale
for Presentations/Reports

e interpret geological logs | @ through field-based investigations, analyzing 20
-_in order to:predict the assays/core samples and sample log data to predict the
" natureand ‘extent of a nature and extent of a metallic and/or nonmetallic
metallic or.-nonmetallic mineral deposit.

mineral deposit Assessment Tool

Observation Checklist for Field-based
Investigations, ENMOBS

Standard
Complete all sections of the observation checklist
for field-based investigations

() BEST COPY AVAILABLE
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MODULE ENM2040: METALS/NONMETALS 1 (RESOURCE EXPLORATION) (continued)

ul er . ..
Module Learn Assessment Criteria and Conditions Suggestt?d
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
‘e describe career , * conducting research on technical, professional and/or 20
- opportunities relevant to labour-based careers within the exploration sector of a
" ‘the exploration sector of - mineral industry.
* the mineral inc AR
the mineral 4 dustry L Assessment Tool
Career Search: Intermediate Level, ENMCAR-2
Standard
Conduct research to a standard of 2 on the rating
scale
observations of individual effort and interpersonal Integrated
interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Learner Expectations Notes
The student should:
Exploration e explain basic theories and/or principles regarding | Describe and illustrate:
Technology the origin and formation of metallic and * theories of origin/
nonmetallic minerals and structural materials in formation
Alberta e surface and subsurface
geology.
e illustrate surface and subsurface rock structures in | Contact the Alberta
. . . . . Geological Survey to
which metallic and industrial minerals are obtain Edmonton
commonly found Beneath Our Feet.

describe the mineral potential of major geological
areas of Alberta; e.g.:
Precambrian Shield

Request the current
Mineral Deposits and
Occurrences in Alberta

) . map and data base from
Interior Plains

= the Alberta Geological

— Foothills Survey.

— Rocky Mountains For example:

. . . . . e Why is a mineral found
e identify geographical areas of Alberta in which in a particular

occurrences of specific minerals are known to
exist, and relate geographic patterns to theories of
origin

distribution pattern?

e Does this help to
include/exclude areas
for exploration?

E.26/ Energy and Mines, CTS
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MODULE ENM2040: METALS/NONMETALS 1 (RESOURCE EXPLORATION) (continued)
Concept Specific Learner Expectations Notes
The student should:

Exploration e explain possible reasons why the potential of the | Contact Natural Resources
Technology minerals industry in Alberta has not been fully flanz;da fgr its mzlilp -
(continued) established, nor have known deposits of industrial \Procucec annuay; of

R . energy and mineral
and metallic minerals been fully developed developments in
. .. . . C .
e explain applications of aerial surveys and satellite anada
imagery in prospecting for metallic and Discuss information
nonmetallic minerals included in geological
reports available from:
o describe steps taken to gather further information |  Alberta Geological
about potential mineral-bearing formations prior Survey (industrial and
Lo . o . structural materials,
to seismic mapping and/or drilling operations; metals)
€.g. ¢ Geological Survey of
— first-hand observation of outcrop geology and Canada (metals).
surface features
— review of geological reports and other
published papers
e research current and emerging applications of For example:
technology in the mapping and analysis of e air and ground
potential mineral-bearing formations magnetics
e clectromagnetics
® gravity
o radioactivity
e geochemistry of soils
] L. and other overburden.
e research current and emerging applications of
drilling technology in determining the Gather inf°maﬂ°f_1u?n rig
composition of subsurface rock and establishing components, drilling
R ) techniques and logging/
the presence of mineral deposits testing procedures.
e summarize recent developments in Alberta Research environmental
regarding gold, diamonds and base-metals standards and the
. ) enforcement of safe
e explain environmental assessment and operating procedures
management practices conducted by industry throughout exploration
throughout exploration operations acuviies.
Gather information
regarding exploration
e describe technological advances used to address procedures followed to
environmental concerns throughout the maintain environmental
. g standards; e.g.:
exploration process e horizontal drilling
o disposal of drilling
fluids
o land surface restoration.
Intermediate CTS, Energy and Mines /E.27
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MODULE ENM2040: METALS/NONMETALS 1 (RESOURCE EXPLORATION) (continued)

Concept Specific Learner Expectations Notes
The student should:
Data Interpretation e explain basic terminology and methodology used | Establish links with local
in core analysis industry for first-hand
observation of
e given assays or samples, make predictions technologies/
regarding the extent and grade of a mineral techniques used in data
deposit interpretation. Only a
P RUDIMENTARY
e explain basic terminology and methodology used UNDERSTANDING
. . . . . of terminology and
in geological log interpretation; e.g.: methodology needs to
- electric logs be developed at this
— sonic logs time.
e given sample log data from a bore hole, make Discuss types of )
dictions regarding the extent and grade of a nformation recorded in
p rfi g g et log data from bore
mineral deposit. holes.
Career Opportunities | ¢ research careers and the range of occupational Plan for individual/group

opportunities related to the exploration of metallic research and
and nonmetallic mineral deposits; e.g.: presentations that

address:
— earth science: * job description
o geologist * employment market
» geophysicist * education/training
o geochemist e wage expectations.
— technologists and technicians:
o field
o laboratory
— computer analysis:
» data base
« dataentry Contact the “Career
« Geographic Information Systems Information Hotline”
— survey and land access: (Alben.a Advanced
Education and Career
e Surveyor Development).
« land agent
— seismic and drilling service:
e contractor
« mechanic
» rig worker
- environmental management:
» environmental auditor
 environmental engineer
e evaluate current employment opportunities in See the National
mineral exploration based on employment Occupational Profiles
statistics (NOC) in Section H: ‘
Linkages/Transitions.
E.28/ Energy and Mines, CTS . Intermediate
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‘ MODULE ENM2040: METALS/NONMETALS 1 (RESOURCE EXPLORATION) (continued)

Concept Specific Learner Expectations Notes
The student should:
Career Opportunities | ¢ research recent changes in prospecting and Arrange/facilitate:
(continued) exploration technology, and resulting career * information interviews
opportunities and trends. ° Woik study/eapericiice
PP an e job shadowing.

ERIC
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‘ MODULE ENM2050: RENEWABLE ENERGY TECHNOLOGY

Level: Intermediate
Theme: Technology and Applications
Prerequisite: ENM1050 Renewable Resources

‘Module Description: Students define and explain the need for sustainable energy development,
research one or more renewable energy technologies; e.g., hydro, wind,. solar,
tidal, biomass, geothermal, nuclear, hydrogen, ethanol, blended fuel, fuel cell,
and construct a model of a renewable energy system.

Module Parameters: Access to a construction, fabrication, mechanics and/or science laboratory.

Access to relevant government, industry and community resources (e.g., Alberta
Energy, Alberta Environmental Protection, Energy Efficiency Association of
Alberta, Pincher Creek Development and Information Centre, Biomass Energy
Institute, Canadian Wind Energy Association, Solar Energy Society of Canada,
Small Power Producers Association of Alberta).

Curriculum and Assessment Standards

le r . ..
Modu Lejame Assessment Criteria and Conditions Suggcsuﬁ’d
Expectations Empbhasis
The student will: .| Assessment of student achievement should be based on:
‘ e explain the role of e a presentation or report on the role of alternative 25
renewable energy , sources of energy in sustainable energy development.
sources in sustainable Report to provide:
energy development — adefinition of sustainable energy development
based on social, economic and environmental
perspectives

— acomparison of nonrenewable and renewable

‘ energy resources with respect to technological/
geological requirements, cost, environmental
impact and sustainability

— asurvey of alternative sources of energy available
in Alberta and Canada

— forecasts regarding future energy supply and
demand, and options for sustainability in the
energy sector.

Assessment Tool
Presentations/Reports: Intermediate Level,
ENMPRE-2

Standard
Achieve a minimum rating of 2 on the rating scale
for Presentations/Reports

Intermediate CTS, Energy and Mines /E.31
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MODULE ENM2050: RENEWABLE ENERGY TECHNOLOGY (continued)

Module Le.amer Assessment Criteria and Conditions Suggested
Expectations Emphasis

The student will: Assessment of student achievement should be based on:

e demonstrate applications | ® given a specific energy need: 65
of one or more — designing and constructing a model of an
renewable energy alternative energy system to meet that need.
technologies Design and model to address:

« component parts and principles of operation
« efficient use of resources

 energy conversion and feedback systems

« human and environmental safety

— analyzing the energy system with respect to:

« advantages/disadvantages and ability to meet
identified needs
 potential for current and future use in Alberta.

Assessment Tool
Project Assessment: Technology Design,
ENMTEC
Assessment Criteria: Diagrams and Technical
Drawings, ENMDRA

Standard
Complete the design and construct the model to a
standard of 2 on the rating scale

e describe career e completing a research project on one or more career 10
' clusters in alternative energy development.

Assessment Tool
Career Search: Intermediate Level, ENMCAR-2

Standard
Conduct research to a standard of 2 on the rating
scale

e . demonstrate basw e observations of individual effort and interpersonal Integrated
~ competencies: - interaction during the learning process. throughout

Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above

E.32/ Energy and Mines, CTS 8 8 Intermediate
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MODULE ENM2050: RENEWABLE ENERGY TECHNOLOGY (continued)

Concept Specific Learner Expectations Notes
The student should:
Sustainable e compare and contrast nonrenewable and Research/debate the
Development renewable sources of energy statement —
“there is no such thing
as renewable energy.”
e identify environmental issues resulting from the
£ bl For example:
use of nonrenewable energy o greenhouse gases
e acid deposition
e resource depletion.
¢ define and explain the need for sustainable energy | _. .
development Discuss the meaning of
P the phrase “soft energy
path”; e.g.:
e least-cost energy
strategy
e cfficient energy use
e sustainable energy path.
. .
resez:.irch forecasts regmdmg future.energy supply Consider options such as:
and .emand, and options for ensuring a o using less
sustainable future e finding alternative
. . . sources.
e identify and describe renewable sources of energy
supply; e.g.: Which alternative energy
— hydro production sources have the
_ . greatest potential for
w_md and solar use in Alberta? Why?
— biomass
— geothermal Consider impacts of dam
— nuclear construction on:
e agriculture
— hydrogen fuel e aesthetics
¢ identify social, economic and environmental o wildlife.
issues resulting from the use of renewable energy.
Renewable Energy e research the use of a renewable energy source in Investigate and report on:
Technology Canada and, if possible, use Alberta examples e the technologies used
e production methods
e efficiency and power
. . cocfficient.
e construct diagrams and models of an energy
system that involves use of a renewable energy Models/diagrams should
source clearly illustrate:
e component parts
¢ principles of operation
e energy conversion
e feedback systems.
Intermediate ‘ CTS, Energy and Mines /E.33
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MODULE ENM2050:

RENEWABLE ENERGY TECHNOLOGY (continued)

Concept Specific Learner Expectations Notes
The student should:

Renewable Energy e describe current and potential applications of Research government
Technology renewable energy technology in Alberta and policies supporting the
(continued) Canada development of

renewable energy
technology; e.g.:

e Southwest Alberta
Renewable Energy
Initiative

¢ Alberta Small Power
Research and
Development Program.

e compare the renewable energy source/technology | consider advantages and
with conventional energy sources/technologies. disadvantages of the

renewable energy
technology, and its
potential for use.

Career Opportunities | ® research careers and the range of occupational Plan for individual/group

opportunities that involve the development of research and "
. . presentations that
renewa.ble e.nergy, e.g.: address:
— engineering e job description
— technical and support services » employment market
— environmental management * education/training
e wage expectations.

e evaluate current employment opportunities based
on employment statistics

e research trends in renewable energy development,
and future career opportunities.

Contact the “Career
Information Hotline”
(Alberta Advanced
Education and Career
Development).

See the National
Occupational Profiles
(NOC) in Section H:
Linkages/Transitions.

Arrange/facilitate:
¢ information interviews
e work study/experience
¢ job shadowing.

E.34/ Energy and Mines, CTS
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MODULE ENM2060:

Level:

Theme:

Prerequisite:

‘Module Description:

Module Parameters:

Supporting Modules:

REFINING HYDROCARBONS

Intermediate
Technology and Applications
None

Students examine the principles and technologies involved in processing.natural
gas, refining crude oil, upgrading heavy oils and bitumen, or processing coal.
Students also describe related career opportunities.

Access to a hydrocarbon refining industry.
Access to a science laboratory.

This module requires off-campus learning experiences and should be combined
with relevant work study, work experience and/or modules from the Career
Transitions strand; consultation with the work-site supervisor will ensure that
relevant safety considerations are addressed.

See the Off-Campus Education Guide for Administrators, Counsellors and
Teachers (Alberta Education) for further information regarding off-campus
learning.

ENM1060 Consumer Products & Services
CTR2210 Workplace Safety (Practices) [Career Transitions Strand];
recommended for off-campus learning

Students must have a general knowledge of potential hazards and accepted safety
practices relevant to specific processing sites prior to engaging in off-campus
learning experiences. See Planning for Instruction in Section C of this Guide for
further information regarding student safety.

Curriculum and Assessment Standards

Module Le?amer Assessment Criteria and Conditions Suggestc?d
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e describe commodity e identifying and describing the range of products 20
inputs and consumer provided as a result of processing natural gas, refining
products characteristic crude oil, upgrading heavy oil/bitumen and processing
of the hydrocarbon coal.
processing industry Assessment Tool
Our Petroleum Challenge: Into the 21% Century,
Petroleum Communication Foundation
Standard
Identify 50 products, their derivatives, and general
application/use
Intermediate CTS, Energy and Mines /E.35
©Alberta Education, Alberta, Canada 59 (1997)



MODULE ENM2060: REFINING HYDROCARBONS (continued)

Module Le.amer Assessment Criteria and Conditions SUggeSte.:d
Expectations Empbhasis

The student will: Assessment of student achievement should be based on:

e given a specific hydrocarbon processing industry,
identifying:
— inputs to processing, refining or upgrading within
the industry
— economic, environmental, safety and other factors
that influence industry practices.

Assessment Tool
Research Process: Hydrocarbon Processing,
ENM2060-1

Standard
Complete all components of research to a
standard of 2 on the rating scale

“explain techniquesused | e  through laboratory and/or field-based investigations: 60
- to process natural gas, — identifying the physical and chemical properties of
_.refine crude oil, upgrade a hydrocarbon

heavy oils.and bitQi;ien,' — relating properties of a hydrocarbon to techniques
~orprocess coal used for processing, refining or upgrading.

Assessment Tool
Lab Investigations: Intermediate Level,
ENMILAB-2
Observation Checklist for Field-based
Investigations, ENMOBS

Standard
Conduct lab investigations to a standard of 2 on the
rating scale and/or complete all sections of the
observation checklist for field investigations

e aflow chart that outlines major steps and processes
used by the upstream sector to process natural gas,
refine crude oil, upgrade heavy oil/bitumen or process
coal.

Assessment Tool
Assessment Criteria: Flow Charts, ENMFLO

Standard
Complete the flow chart to a standard of 2 on the
rating scale

E.36/ Energy and Mines, CTS ’ 9 @ Intermediate
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‘ MODULE ENM2060: REFINING HYDROCARBONS (continued)

[ . .. ..
. Modul Le:amer‘ e Assessment Criteria and Conditions Suggestt?d
-Expectations : .- Empbhasis
“The student will: Assessment of student achievement should be based on:
e asummary of environmental assessment and
management practices conducted by industry
throughout processing, refining or upgrading
operations.
Assessment Tool
Presentations/Reports: Intermediate Level,
ENMPRE-2
Standard
Achieve a minimum rating of 2 on the rating scale
for Presentations/Reports
e conducting research on technical, professional and/or 20
labour-based careers that involve processing natural
gas, refining crude oil, upgrading heavy oils and
bitumen, or processing coal.
Assessment Tool
Career Search: Intermediate Level, ENMCAR-2
‘ Standard
Conduct research to a standard of 2 on the rating
scale
e observations of individual effort and interpersonal Integrated
interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Learner Expectations Notes
The student should:
The Processing e describe the range of products and/or services Prepare posters and
Industry provided as a result of: displays of products
_ . tural and services derived
p roc‘?ssmg na r_a gas from different types of
— refining crude oil hydrocarbons (e.g.,
— upgrading heavy oils and bitumen natural gas, crude oil,
_ . heavy oil/bitumen,
processing coal coal),
Intermediate CTS, Energy and Mines /E.37
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MODULE ENM2060: REFINING HYDROCARBONS (continued)

Concept

Specific Learner Expectations

Notes

The Processing

The student should:

describe inputs to processing within an oil, gas,

Consider the sour gas

Industry oil sands or coal industry: industry and production
. . h
(continued) — raw materials/feedstocks of elemental sulphur
. used in the manufacture
— financial, human and natural resources of fertilizers, paper,
— technology requirements pharmaceuticals, etc.
e identify factors that influence the nature of a Given a specific industry,
processing or refining industry research the influence
of factors such as:
e supply of feedstocks
and/or other materials
e allowable production
volumes
® access to markets.
e explain how the mix of products produced may For example:
vary according to market demand ® asphalt for road paving
in summer
* home heating fuels in
winter.
e identify environmental and safety concerns that Discuss industry impact
influence practices within a processing or refining on:
industry e workers and nearby
) residents
e crops, forests, livestock
and wildlife
e air, soil and water
quality.
Processing/Refining | e describe relatively simple field facilities used to | Consider recovery-site or
Techniques prepare a raw hydrocarbon for further processing satellite facilities used

and/or refining in the upstream sector

research more sophisticated techniques and
technologies used in the upstream sector to
process natural gas, refine crude oil, upgrade
heavy oil and bitumen, or process coal; e.g.:
— removal of contaminants/impurities

for:
e cleaning
e separating
¢ upgrading.

Consider both sweet and
sour facilities in the
upstream sector. If
studying crude oil,
distinguish between the
refining of crude oil

— conversion into saleable products (ENM2060) and the
manufacture of
petrochemicals
(ENM3060).

E.38/ Energy and Mines, CTS 9 2 Intermediate
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MODULE ENM2060: REFINING HYDROCARBONS (continued)

Concept

Specific Learner Expectations

Notes

Processing/Refining
Techniques
(continued)

The student should:

e explain reasons for sulphur recovery throughout
processing, refining and/or upgrading processes

e create a simplified model of a processing, refining
or upgrading facility

e research the physical and/or chemical properties
of a hydrocarbon, and relate these to technologies
used for processing, refining or upgrading

e research basic fractionating, cracking and/or
reforming processes used within the industry

e explain industry use of electronic equipment and
computer technology in monitoring processing,
refining or upgrading operations

e describe storage facilities and distribution systems
within the industry, and their impact on industry
location and product costs

e explain environmental assessment and
management practices conducted by industry
throughout processing, refining or upgrading
operations

For example,

* to sweeten product for
industrial/residential
use

o to produce elemental
sulphur

¢ to maintain
environmental
standards.

Give examples of
hydrocarbons that exist
in their natural state as
solids, liquids and
gases. Fora given
hydrocarbon, conduct
laboratory
investigations of:

¢ molecular structure

¢ heat content

e temperature/pressure/
volume relationships

e catalytic reaction.

Assemble and use a simple
fractionating column to
separate two or more
liquids through the
process of fractional
distillation.

Research sulphur-recovery
technology. Discuss
Canada as a world
leader in developing
technologies for
recovering and safely
handling sulphur.

Construct flow charts that
illustrate storage and
distribution systems.

Research environmental
standards and the
enforcement of safe
operating procedures
throughout processing,
refining or upgrading
operations.

Intermediate
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MODULE ENM2060: REFINING HYDROCARBONS (continued)

Concept Specific Learner Expectations Notes
The student should:

Processing/Refining | ¢ describe industry initiatives that respond to For example:
Techniques environmental concerns e advances in sulphur-
(continued) recovery technology

e development of clean-
coal technology

e describe industry initiatives that address
occupational health and safety requirements.

e waste treatment/
emission control.

For example,

e odour scrubbers

e noise suppressants

e water purification

e personal protective
equipment

e emergency response
strategies.

Career Opportunities | @ research careers and the range of occupational Plan for individual/group
opportunities within the processing and refining research and 0
sector of a hydrocarbon industry; e.g.: zisr:?nons at

— engineering

— technical and support services
— apprenticeship trades

— environmental management

e explain the personnel structure within the refining

department of a hydrocarbon industry

job description
employment market
education/training
wage expectations.

Contact the “Career
Information Hotline”

(Alberta Advanced
Education and Career
e evaluate current employment opportunities based Development).
on employment statistics
See the National
e research trends in hydrocarbon processing and Occupational Profiles
refining, and future career opportunities; e.g.: (NOC) in Section H:
. . . Linkages/Transitions.
— upgrading heavy oil and bitumen
— increased use of low ranked coals. Arrange/facilitate:

e information interviews
® work study/experience
e job shadowing.

1 E.40/ Energy and Mines, CTS ; 9 4
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MODULE ENM2070: REFINING ROCKS & MINERALS

Level:

Theme:

Prerequisite:

:Module Description:

Module Parameters:

Supporting Modules:

Intermediate
Technology and Applications

None

Students.examine the principles and processes mvolved in refining an industriai
(nonmetallic) mineral or a metallic mineral, and .they describe related career
opportunities. o e

Access to a rock/mineral processing industry.
Access to a science laboratory.

This module requires off-campus learning experiences and should be combined
with relevant work study, work experience and/or modules from the Career
Transitions strand; consultation with the work-site supervisor will ensure that
relevant safety considerations are addressed.

See the Off-Campus Education Guide for Administrators, Counsellors and
Teachers (Alberta Education) for further information regarding off-campus
learning.

ENM1060 Consumer Products & Services
CTR2210 Workplace Safety (Practices) [Career Transitions Strand];
recommended for off-campus learning

Students must have a general knowledge of potential hazards and accepted safety
practices relevant to specific processing sites prior to engaging in off-campus
learning experiences. See Planning for Instruction in Section C for further
information regarding student safety.

Curriculum and Assessment Standards

of the mineral

Module Le:amer Assessment Criteria and Conditions Suggestgd
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e describe commodity e identifying and describing the range of products 20
inputs and consumer provided as a result of processing and/or refining
products characteristic Alberta’s industrial (nonmetallic) and/or metallic

processing industry

minerals.

Assessment Tool
Exploring Manufacturing

Standard
Identify 50 products, their derivatives and general
application/use

Intermediate
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MODULE ENM2070: REFINING ROCKS & MINERALS (continued)

Module Lejarner Assessment Criteria and Conditions Suggesttj.d
Expectations Emphasis
The student will: Assessment of student achievement should be based on:

e given a specific mineral processing industry,

identifying:

— inputs to processing and/or refining within the
industry

— economic, environmental, safety and other factors
that influence industry practices.

Assessment Tool

Research Process: Mineral Processing,
ENM2070-1

Standard
Complete all components of research to a
standard of 2 on the rating scale

through laboratory and/or field-based investigations: 60

— identifying the physical and chemical properties of
a mineral substance

— relating properties of a mineral substance to
techniques used for processing and/or refining.

Assessment Tool
Lab Investigations: Intermediate Level,
ENMLAB-2
Observation Checklist for Field-based
Investigations, ENMOBS

Standard
Conduct lab investigations to a standard of 2 on
the rating scale and/or complete all sections of
the observation checklist for field
investigations

36 . ‘
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' MODULE ENM2070: REFINING ROCKS & MINERALS (continued)

Module Lefamer Assessment Criteria and Conditions Suggcstc?d
Expectations Emphasis

The student will: | Assessment of student achievement should be based on:

e aflow chart that outlines major steps and processes
used to refine an industrial (nonmetallic) or metallic
mineral.

Assessment Tool
Assessment Criteria: Flow Charts, ENMFLO

Standard
Complete the flow chart to a standard of 2 on the
rating scale

e asummary of environmental assessment and
management practices conducted by industry
throughout processing and refining operations.

Assessment Tool
Presentations/Reports: Intermediate Level,
ENMPRE-2

, Standard
Achieve a minimum rating of 2 on the rating scale
‘ for Presentations/Reports

e describe career “ ::.:'| ® conducting research on technical, professional and/or 20
opportunities relevant to . labour-based careers within the processing or refining
the processing sector of sector of a rock or mineral industry.

a rock or mineral
industry

Assessment Tool
Career Search: Intermediate Level, ENMCAR-2

Standard
Conduct research to a standard of 2 on the rating
scale

e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout

Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above

SEST COPY AVAILABLE
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MODULE ENM2070: REFINING ROCKS & MINERALS (continued)

Concept Specific Learner Expectations Notes
The student should:
The Processing e explain the social, economic and environmental Obtain copies of:
Industry significance of Alberta’s rocks and minerals * Edmonton Beneath Our
Feet (Alberta
Geological Survey)
o Canadian Minerals
Yearbook (Natural

Resources Canada)
e Aggregates (Alberta

Sand and Gravel

Association).

e describe applications of Alberta’s industrial Prepare posters/displays of

(nonmetallic) and metallic minerals products and services
derived from Alberta’s
e describe inputs to processing within a mineral minerals; e.g.:

industry: sand and gravel

— mineral ores/aggregates cement and lime
. . peat moss

— financial, human and natural resources

i building stone
— technology requirements gypsum

clay products
sulphur

salt

gold and copper
iron ore

lead and zinc.

e identify factors that influence the nature of a Given a specific industry,

mineral processing industry ffsfe::g;sﬂ;iéﬁi‘;?nm

* supply of raw materials

¢ allowable production
volumes

® access to markets.

e identify environmental and safety concerns that Discuss industry impact
influence practices within a mineral processing on:
industry. ¢ workers and nearby
residents
® crops, forests, livestock
and wildlife
® air, soil and water
quality.

E.44/ Energy and Mines, CTS - 98 Intermediate
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MODULE ENM2070: REFINING ROCKS & MINERALS (continued)

Concept Specific Learner Expectations Notes
The student should:
Processing and e explain the stages, steps and technologies used in | Contact Natural Resources
Refining processing an industrial (nonmetallic) or metallic Canada to obtain
i i nosters available on
Techniques mineral; e.g.: i .
] . . mineral processing and
— milling, dressing and cleaning refining.
— smelting, refining and upgrading
e demonstrate basic extractive technologies used in | Conduct laboratory
the mineral industry; e.g.: investigations that
— thermal demonstrate:
. ¢ heat application
— mechanical o grinding/pulverizing
— chemical ¢ leaching
— electrical ¢ clectrolysis
. . . . ¢ floatation.
e create a simplified model of a mineral processing/
refining facility
e research the physical and chemical properties of a | Fora given mineral
mineral substance, and relate these to ls“ll)’smce’ conduct
. . . aboratory
technologies used for processing and refining investigations of:
¢ molecular structure
e mass and density
¢ magnetic characteristics
e eclasticity and stress.
Encourage students to link
experimental outcomes
to studies in the core
science program.
e explain industry use of electronic equipment and | Research the development
computer technology in monitoring and of new materials for
P X . gy ) g specific environments
controlling refining processes and applications.
. e C e Construct flow charts that
U] dejsc.nbe stf)rage facilities ar.ld’dlstnbutlo.n systems illustrate storage and
within the industry, and their impact on industry distribution systems.
location and product costs Research environmental
) standards and the
e explain environmental assessment and enforcement of safe
management practices conducted by industry operating procedures
throughout refining operations throughout refining
operations.
Intermediate 9 9 CTS, Energy and Mines /E.45
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MODULE ENM2070: REFINING ROCKS & MINERALS (continued)

Concept Specific Learner Expectations Notes

The student should:

Processing and e describe industry initiatives that respond to For example:
Refining environmental concerns * advances in sulphur-
Techniques recovery technology

. e management of reactive
(continued)
rock wastes
® waste treatment/
emission control.
s C el e F le:

e describe industry initiatives that address -ozngifubbm

occupational health and safety requirements e noise suppressants
e water purification.

e describe industry initiatives in reprocessing and Obtain the brochure
recycling mineral products to ensure a life-cycle entitled Aggregates and
approach to resource management. Our Environment from

the Alberta Sand and
Gravel Association.
Career Opportunities | @ research careers and the range of occupational Plan for individual/group
opportunities within the processing and refining research and
sector of a mineral industry; e.g.: presentations that
. . » €8 address:
— engeering ® job description
— technical and support services * employment market
— apprenticeship trades * education/training
e wage expectations.

— environmental management

e explain the personnel structure within a mineral
processing industry

e evaluate current employment opportunities based

on employment statistics

e research trends in mineral processing and
refining, and future career opportunities; e.g.:
— mineral upgrading
— recycling and utilization
— waste management.

Contact the “Career
Information Hotline”
(Alberta Advanced
Education and Career
Development).

See the National
Occupational Profiles
(NOC) in Section H:
Linkages/Transitions.

Arrange/facilitate:
¢ information interviews
¢ work study/experience

e_job shadowing.

100
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. ‘MODULE ENM2080: SUPPLY & DISTRIBUTION

Level: “Intermediate
‘Theme: Technology and Applications
‘Prerequisite: None

‘Module Description: Students research marketing and distribution networks within an energy or
uiieral 1idusity; cxaminc regulatory structures and policies that inflnence
supply of a commodity, product or service; and describe related career
-opportunities. : : : = :

Module Parameters: Access to relevant distribution and marketing facilities.
Supporting Module: ENM1060 Consumer Products & Services

Curriculum and Assessment Standards

Module Le:arner Assessment Criteria and Conditions SUgges“:'d
Expectations Empbhasis
The student will: _ | Assessment of student achievement should be based on.:
e explain marketing and |e a presentation or report that describes the application 50
distribution systems - - of general marketing principles within an energy or
used within an energy or mineral industry, and factors/variables that influence
mineral industry marketing and distribution systems within the
' industry. Report to address:
‘ — goals of marketing

—~ laws of supply and demand

-~ market competition

—~ Dbarriers/restrictions to free trade
-~ sources of market information
-~ distribution systems.

Assessment Tool
Presentations/Reports: Intermediate Level,
ENMPRE-2

Standard
Achieve a minimum rating of 2 on the rating scale
for Presentations/Reports

o aflow chart that traces movement of a commodity or
product from recovery-site to consumer. Flow chart
to illustrate:

— recovery and production
— processing and refining

-~ product brokering

— transport and distribution.

Assessment Tool
Assessment Criteria: Flow Charts, ENMFLO

Standard
Complete the flow chart to a standard of 2 on the
‘ rating scale
Intermediate BEST COPY AVAI LABLE CTS, Energy and Mines /E.47
El{fC ©Alberta Education, Alberta, Canada o (1997)
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MODULE ENM2080: SUPPLY & DISTRIBUTION (continued)

Module Letamer Assessment Criteria and Conditions Suggestt?d
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
o describe regulatory ® aconcept test in which the student demonstrates 30
structures and policies knowledge of regulatory structures and policies that
that influence supply of influence supply of a commodity, product or service.
a commodity, product or Concept test to address:
service — supply management, and the differences between
open and closed marketing systems
— the role and impact of existing regulatory systems
and policies
— specific marketing structures used to exchange the
product or provide the service.
Assessment Tool
Current marketing policy available from
................... provincial/national agencies (e.g., Alberta
Petroleum Marketing commission, National
___________ Energy Board)
Standard
Response indicating 60% mastery
e ::describe career. i+ 2|  conducting a research project on technical, 20
opportunities relevant to professional and/or labour-based careers within the
the marketing and marketing sector of an energy or mineral industry.
v__‘:E_gisgﬁzg(;I;::oﬁcznergy . Assessment Tool
a S Career Search: Intermediate Level, ENMCAR-2
Standard
Conduct research to a standard of 2 on the rating
....... scale
¢ .demonstrate basic . .| e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
= Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
E.48/ Energy and Mines, CTS 1 O 2 Intermediate

o (1997)
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MODULE ENM2080: SUPPLY & DISTRIBUTION (continued)

Concept Specific Learner Expectations Notes
The student should:

Marketing and e identify key markets and destinations for an Consider domestic,
Distribution energy or mineral resource national and global
Systems markets and

destinations.
e explain major functions of marketing within an Explore potential links
energy or mineral industry: with the Management
— market survey and research and Marketing strand.
— product/service planning
— advertising and promotion
— price determination
— sales
¢ identify basic stages through which a product Draw posters/flow charts
moves en route to market: that depict the sequence
— recovery and production of events from
’ . recovery-site to
— processing and refining consumer.
— product brokering
— ftransport
e explain the laws of supply and demand, and Discuss factors that may
factors that cause changes in supply and demand influence supply and
for a commodity, product or service demand,; e.g.:
? e trade regulations
e economic conditions
e environmental concerns
e consumer trends
e new technology.
o identify basic price determinants for a Use weekly marketing
commodity, product or service: reports to develop a
d h .. graph of price trends.
— product characteristics Identify factors causing
— balance between supply and demand changes in commodity
— inflation and dollar value pricing.
— storage/distribution costs
e research one or more distribution networks used Prepare flow charts/
to move a commodity or product to market; e.g.: diagrams. Explain the
iveli effect of transportation
— pipeline systems factors on:
— tankers and barges e product price
— rail and trucking systems e market extent.
e explain the function of intermediate stops in For example:
moving a commodity or product to market * terminals
¢ bulk stations.
Intermediate CTS, Energy and Mines /E.49
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MODULE ENM2080: SUPPLY & DISTRIBUTION (continued)

Concept Specific Learner Expectations Notes
The student should:

Marketing and e identify safety and environmental standards and Note links with ENM2100
Distribution emergency response plans relevant to transporting (Environmental Safety).
Systems an energy or mineral product.

(continued)

Regulatory e explain the concept of supply management, and Identify industry examples
Structures and differences between nonregulated (open) and of open and closed
Policies regulated (closed) market systems market systems.

e explain the role and impact of regulatory systems | For example:
and strategies used in marketing a commodity, * marketing boards

product or service * cooperatives
® quota systems
* monopolies.
o describe marketing structures used to facilitate Cite local examples.
commodity exchange and establish benchmark
prices
e evaluate the impact of government policies and Consider the influences
legislation on marketing activities within an of:

® provincial/national/
international trade
agreements

o deregulation and free
trade

e transportation policies

¢ safety/environmental
standards.

energy or mineral industry

® describe the mandates of provincial, national and | For example:
foreign agencies in regulating exchange of a ® Alberta Petroleum

. . Marketing Commission
commodity, product or service
Y. P 0 e National Energy Board

o California Gas
Transmission
Commission.

e identify and evaluate viable alternatives for Consider opportunities/

marketing within an energy or mineral industry. obstacles related to:
e direct producer

marketing
e open markets
o marketing boards
® cooperatives.

E.50/ Energy and Mines, CTS ' 104 Intermediate
Q (1997 ©Alberta Education, Alberta, Canada
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‘ MODULE ENM2080: SUPPLY & DISTRIBUTION (continued)

Concept Specific Learner Expectations Notes
The student should:

Career Opportunities | @ research careers and the range of occupational Plan for individual/group
opportunities related to marketing an energy or research and
minerai resource; e.g.: presentatians that

S8 address:
— market survey e job description
— advertising and sales e employment market
— transportation and distribution * education/training
— product development * Wage expectations.
— apprenticeship trades Contact the “Career
— support services Information Hotline”
° ]ega] (Alberta Advanced
« consulting Education and Career
Development).

e environmental
e engineering

e identify career opportunities and trends based on [ See the National

employment statistics Occupational Profiles
(NOC) in Section H:
Linkages/Transitions.
e research trer?ds in t.he marketing secto.r of an Arrange/facilitate:
energy or mineral industry, and resulting career o information interviews
opportunities. e work study/experience

* job shadowing.

Intermediate : 4 5 CTS, Energy and Mines /E.51
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;’MODULE ENM2090
iLevel

';I‘heme:
fPrerequisite: 'None B

M MW o WS A
AVADQIC WCSCLIP UL

"-'and relate them to. energy des1gns
f.,;commercxal or ansportatlon sector :

Module Parameters: Access to a construction, fabrication, mechanics or science laboratory.

Curriculum and Assessment Standards

Suggested

Assessment Criteria and Conditions -
Emphasis

Assessment of student achievement should be based on:

e through laboratory investigations, identifying 50
practical applications of:

— laws of energy conservation

— basic principles of energy efficiency.

Assessment Tool
Lab Investigations: Intermediate Level,
ENMLAB-2

Standard
Conduct lab investigations to a standard of 2 on
the rating scale

e aconcept test in which the student demonstrates
knowledge of energy forms, energy conversion,
energy conservation and energy efficiency.

Assessment Tool
Transportation, Energy and Power Technology

Standard
Response indicating 60% mastery

BEST COPY AVAILABLE

Intermediate CTS, Energy and Mines /E.53
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MODULE ENM2090: ENERGY DESIGNS/SYSTEMS 1 (BASIC PRINCIPLES) (continued)

Module Le'amer . Assessment Criteria and Conditions Suggested
Expectations _ Emphasis
The student will: Assessment of student achievement should be based on:
- demonstrate applications | ® given a specific residential/commercial structure or 40
+  of energy technology in- transportation system, preparing:
“theresidential, = o — aflow chart and/or diagram that traces energy
‘commercial or 7 flow and conversion throughout the structure or
L system
— amodel of the structure or system incorporating
design elements that address energy conservation
and efficiency

— acomparison of energy input and energy output
for one or more individual components with the
structure or system.

Assessment Tool
Assessment Criteria: Flow Charts, ENMFLO
Assessment Criteria: Diagrams and Technical
Drawings, ENMDRA
Project Assessment: Technology Design,
ENMTEC

Standard
Complete the flow chart/diagram, model and
comparison to a standard of 2 on the rating
scale

completing a research project on one or more career 10
opportunities in low energy design and technology.

Assessment Tool
Career Search: Intermediate Level, ENMCAR-2

Standard
Conduct research to a standard of 2 on the rating -
scale

observations of individual effort and interpersonal Integrated
interaction during the learning process. throughout

Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above

E.54/ Energy and Mines, CTS : Intermediate
o (1997) : E O 7 ©Alberta Education, Alberta, Canada
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MODULE ENM2090: ENERGY DESIGNS/SYSTEMS 1 (BASIC PRINCIPLES) (continued)

Concept

Specific Learner Expectations

Notes

Energy Conservation
and Efficiency

The student should:

e provide a rationale for energy conservation and
efficiency based on economic and environmental
factors

e identify basic forms of energy and describe
applications of each:
— radiant
— chemical
— thermal
— mechanical
— electrical
— nuclear

e cite examples of energy technology used to
convert one form of energy into another useful
form

e explain applications of the laws of energy
conservation:
— First Law of Thermodynamics

~ Second Law of Thermodynamics

e define energy efficiency and explain its
application in determining how well a technology
converts energy from one form to another.

Research/discuss the
statement — “‘Our
society wastes
approximately 50% of
all its available energy.”

Explain how the sun is the
original source of all
energy. Trace various
forms of energy back to
the sun.

Distinguish between:

e energy and power

e kinetic and potential
energy.

For example:
o turbines
e generators

e motors

o electric bulbs.

“Energy cannot be
created or destroyed.
The total energy in any
system is considered to
be constant.”

“A natural process always
takes place in such a
direction as to cause an
increase in the
randomness (entropy)
of the universe.”

Distinguish between the
efficiency of component
parts and that of a total
energy system.

Applications of

e identify energy sources for an existing residential/

Prepare flow charts that

Technology commercial structure or transportation system illustrate energy
sources, energy
conversion and energy
transfer throughout a
structure or system.
Intermediate 108 CTS, Energy and Mines /E.55
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MODULE ENM2090: ENERGY DESIGNS/SYSTEMS 1 (BASIC PRINCIPLES) (continued)

e illustrate, by example, applications of energy
conservation and efficiency evident in structure or
system design

e explain design principles incorporated to transfer
energy throughout the structure or system

e research methods used to measure energy within
the structure or system

e perform simple calculations and compare energy
input/output for components within a structure or
system

e evaluate energy use within the structure or system
based on:
— total system efficiency
— cost of operation
— environmental and social effect.

Concept Specific Learner Expectations Notes
The student should:
Applications of e explain functions of technology in converting Prepare diagrams of
Technology energy into useful forms within the structure or energy technologies
(continued) system that illustrate

component parts and
principles of operation.

Consider:

¢ mechanical efficiency
e volumetric efficiency
e thermal efficiency.

Design principles and
applications will vary
according to the structure
or system investigated.

For structures investigate:

e British thermal unit and
calorie

e joules, kilojoules and
gigajoules.

For transportation devices

investigate:

e horsepower

e torque.

For example:

e windows

e lighting

e wall structure
e insulation.

Consider land use,
atmospheric emissions,
health, convenience,
aesthetics.

Career Opportunities

e research careers and the range of occupational
opportunities in low energy design and
technology; e.g.:

— engineering
— technical and support services
— environmental management

Plan for individual/group
research and
presentations that
address:

job description
employment market
education/training
wage expectations.

Contact the “Career
Information Hotline”
(Alberta Advanced
Education and Career
Development)

1 E.56/ Energy and Mines, CTS
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MODULE ENM2090: ENERGY DESIGNS/SYSTEMS 1 (BASIC PRINCIPLES) (continued)

Concept Specific Learner Expectations Notes
The student should:
Career Opportunities | ¢ identify career opportunities and trends based on | See the National
(continued) employment statistics Occupational Profiles
(NOC) in Section H:
Linkages/Transitions.
e research trends in low energy designs and Arrange/facilitate:
systems, and resulting career opportunities. * information interviews
o work study/experience
» job shadowing.
Intermediate CTS, Energy and Mines /E.57
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. MODULE ENM2100: ENVIRONMENTAL SAFETY

Level: Intermediate
Theme: Management and Conservation
Prerequisite: None

Module Description: Students identify environmental hazards that result from activities within an
energy or mineral industry, and describe specific environmental monitoring and
management practices adopted by the industry. L

Module Parameters: Access to relevant government, industry and community resources.

Curriculum and Assessment Standards

Module Le.amer Assessment Criteria and Conditions SUggeSt?d
Expectations Emphasis

The student will: Assessment of student achievement should be based on:

¢ identify environmental e given a specific energy or mineral industry in Alberta: 30
hazards and issues — identifying a range of current environmental
relevantto one of hazards/issues of relevance to the industry
Alberta’s energy or — gathering and reporting data regarding a specific

‘ - mineral industries environmental hazard

— preparing a flow chart that outlines an
environmental planning process that might be used
to address one environmental concern.

Assessment Tool
Assessment Criteria: Flow Charts, ENMFLO
Lab Investigations: Intermediate Level,
ENMILAB-2

Standard
Identify five environmental hazards/issues;
conduct lab investigations on one
environmental hazard to a standard of 2 on
the rating scale; complete a flow chart of the
planning process to a standard of 2 on the
rating scale

1 Intermediate 1 ] ﬂ CTS, Energy and Mines /E.59
Y . ©Alberta Education, Alberta, Canada } 1997)
ERIC - ‘

IToxt Provided by ERI



MODULE ENM2100: ENVIRONMENTAL SAFETY (continued)

Module Le.amer Assessment Criteria and Conditions Suggested
Expectations Empbhasis
The student will: Assessment of student achievement should be based on:
e describe environmental | e completing a research project on environmental 20
policies and legislation policies and legislation that influence operations
that influence operations within an energy or mineral industry. Research to
within an energy or address:
mineral industry — specific legislative policies/guidelines that

influence industry operations

— construction and operating approvals required by
the industry

— strategies for public involvement in environmental
planning and policy making

— proposals for new policy/guidelines (or changes to
existing policy) regarding an environmental
concern.

Assessment Tool .
Research Process: Environmental Policies and
Guidelines, ENM2100-1

Standard
Complete all components of research to a
standard of 2 on the rating scale

e explain.environmental e a presentation or report that describes environmental 40
»  monitoringand ‘i @ monitoring and management practices conducted by
management practices an energy or mineral industry. Presentation/report to
conducted by:an energy address:
or mineral industry — goals and techniques of environmental monitoring
' — operating practices that address specific legislative
requirements

— components of land management
— techniques used in waste management
— applications of recycling systems.

Assessment Tool
Presentations/Reports: Intermediate Level,
ENMPRE-2

Standard
Achieve a minimum rating of 2 on the rating scale
Jor Presentations/Reports

E.60/ Energy and Mines, CTS Jl
o (1997) .
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‘ MODULE ENM2100: ENVIRONMENTAL SAFETY (continued)

Module Le.arner Assessment Criteria and Conditions Suggestgd
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e describe career e completing a research project on one or more career 10
onnartnnitieg relevant to opportunities in environmental assessment and
environmental management.
ass
marelzsr:::: ztind Assessment Tool
hagemen Career Search: Intermediate Level, ENMCAR-2
Standard
Conduct research to a standard of 2 on the rating
scale
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
' Concept Specific Learner Expectations Notes
The student should:
Environmental ¢ identify environmental hazards relevant to an Research hazards relevant
Hazards energy or mineral industry; e.g.: to the Alberta context.
o d water pollutio For example, a number
ar and w r.p ution of factors minimize the
— blowouts, spills and fires formation and effects of
— emission of sulphur dioxide, carbon dioxide sulphur dioxide in
and nitrogen oxide Alberta.
— noise level
— disposal of waste
— land disturbance
— degradation of wildlife habitat
e research current theories regarding: Gather information using a
. L. variety of current
— global climate change and the emission of sources (e.g.. talk to
greenhouse gases specialists, search the
— acid deposition and the burning of fossil fuels Internet). Distinguish
— the effects of chemical spills on food chains between facts and
p theories.
e collect and report data on a specific
environmental hazard

CTS, Energy and Mines /E.61
(1997)
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MODULE ENM2100: ENVIRONMENTAL SAFETY (continued)

Concept Specific Learner Expectations Notes
The student should:
Environmental e explain how specific environmental concerns Explain applications of
Hazards relevant to one of Alberta’s energy or mineral environmental planning
(continued) industries are addressed through the process of m:

e land use management
e waste management
e spill containment/

environmental planning.

recovery
¢ maintaining air and
water quality
¢ rehabilitation and
reclamation.
Policy and e explain how industry and government work
Legislation together to resolve environmental concerns
e research provincial and federal legislation Research the intent/
regarding protection of the environment function of the
Environmental
Protection
Enhancement Act.
¢ identify specific legislative requirements that Discuss specific
relate to operations within an energy or mineral requirements of
industry industry with respect to:
mn e exploration
e recovery/production
e processing/refining
e distribution.
e describe construction and operating approvals Cite local examples of
required for specific operations public involvement in
e outline strategies for public involvement in persuading government
. . to act on an
environmental law making ; N
environmental issue;
e.g.

o Friends of the Oldman
River Association

o Alberta Wilderness
Society.

e propose changes to existing legislation or suggest | Request pamphlets from

new legislation regarding an environmental the Canadian
. . Environmental
concern; e.g.: Network.
— sulphur dioxide/carbon dioxide emissions
— water treatment Research the Federal
— toxic waste management. Green Plan.
E.62/ Energy and Mines, CTS 1 l 4 Intermediate
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MODULE ENM2100: ENVIRONMENTAL SAFETY (continued)

Concept Specific Learner Expectations Notes
The student should:

Monitoring and e describe the goals and techniques of For example:
Management environmental monitoring within an energy or * environmental audits
Practices mineral industry s impact accecemente,

e explain operating practices and guidelines within
the industry that relate to specific legislative
requirements
. . Investigate land
. dgscpbe major aspects of land management management practices
within the industry with respect to:
¢ land acquisition
¢ soils engineering
¢ waste management
¢ abandonment and
reclamation.
e research spill containment and recovery Gather information on:
techniques o spill equipment and
. e eqes usage
. descqbg the 'rnandates and responsibilities of o spill site assessment
association, industry and government s contingency planning.
organizations in spill control
. . L . Consider:
e explain the planning process for pipeline facilities | o route selection
¢ public consultation
e permits/approvals
e impact assessment
¢ topsoil/timber salvage
¢ reclamation techniques.
e research theories and techniques relevant to waste | For example:
management within the industry ¢ treatment
o disposal.
e research current and emerging technologies that Possible research topics:
address environmental issues and promote . fedd“°“0“ gf emissions,
. sy . odours and noi1se
sustainable development within the industry. o water treatment and
purification
¢ sulphur recovery
¢ efficient use of energy
¢ recycling systems.
Intermediate » CTS, Energy and Mines /E.63
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MODULE ENM2100: ENVIRONMENTAL SAFETY (continued)

Concept Specific Learner Expectations Notes
The student should:
Career Opportunities | ® research careers and the range of occupational Plan for individual/group
opportunities relevant to environmental research and "
. . presentations that

management and safety; e.g.: address:

— science and research e job description

— industry » employment market

_ govemment L4 education/training
® wage expectations.

— legal and consulting

Contact the “Career
Information Hotline”
(Alberta Advanced
Education and Career
Development).

e evaluate current employment opportunities based | See the National

on employment statistics Occupational Profiles
(NOC) in Section H:

Linkages/Transitions.

e research trends in environmental monitoring and | Arrange/facilitate:

management, and future career opportunities. * information interviews
o work study/experience
e job shadowing.

116 o
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MODULE CURRICULUM AND ASSESSMENT STANDARDS:
SECTION F: ADVANCED LEVEL

The following pages define the curriculum and assessment standards for the advanced level of Energy

and Mines.

entry into the workplace or a related post-secondary program.

Advanced level modules demand a higher level of expertise and help prepare students for

Module ENM3010: Energy & the Environment.........cocccocvinieniiniininnniiin. F.3
Module ENM3020: Conventional Oil/Gas 2 (Recovery & Production)..........ccc....... F.9
Module ENM3030: Oil Sands/Heavy QOil/Coal 2 (Recovery & Production) ............. F.15
Module ENM3040: Metals/Nonmetals 2 (Recovery & Production).........cccovuvcrrunnes F.21
Module ENM3050: Sustainable Energy (The Power & Potential) .......cccccoevvecccrucnnae F.27
Module ENM3060: PetroChemicals .........ccouiciriiiiiminiiniiiinaiciriresseane F.33
Module ENM3070: Industrial Materials (Primary Manufacturing).........ccccoceveveeneene F41
Module ENM3080: Market Basics & Trends.......coocovcvivcciiniinniiniiniinnnniicniinains F.49
Module ENM3090: Energy Designs/Systems 2 (Practical Applications).................. F.55
Module ENM3100: Integrated Resource Management (Balancing Needs) ............... F.59

Advanced ﬂ 1 ?
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MODULE ENM3010: ENERGY & THE ENVIRONMENT

Level: Advanced
Theme: Social and Cultural Perspectives
Prerequisite: None

Students assess the social, economic and environmental benefits and costs of
resource development, and demonstrate personal and shared actions that foster
energy conservation and environmental stewardship.

Module Description:

Module Parameters: Access to relevant government, industry and community resources.

Curriculum and Assessment Standards

Module Le.arner Assessment Criteria and Conditions Suggested
Expectations Empbhasis
The student will: Assessment of student achievement should be based on:
e describe the social, e apresentation or report describing the social, 30
economic and economic and environmental significance of an
environmental energy development. Presentation/report to address:
significance of energy — social, economic and environmental factors
. development affecting the development
— actions taken by industry and government to
address social, economic and/or environmental
concerns
— public consultation procedures established to
respond to concerns regarding the development.
Assessment Tool
Presentations/Reports: Advanced Level,
ENMPRE-3
Standard
Achieve a minimum rating of 3 on the rating scale
for presentations/reports
e plan and implement a e conducting an audit of personal energy use within the 30
strategy for personal home and community.
action that fosters an :
environmentally Assessment Tool_ .
sensitive lifestyle Task Checklist: Conducting an Energy Use
Audit, ENM3010-1
Standard
Complete all tasks on the checklist to a standard
of 3 on the rating scale

BEST COPY AVAILABLE
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MODULE ENM3010: ENERGY & THE ENVIRONMENT (continued)

Module L‘c?amer Assessment Criteria and Conditions Suggestt?d
Expectations Emphasis
The student will: Assessment of student achievement should be based on:

e maintaining a journal of lifestyle practices that affect
an energy resource, inferences regarding the potential
impact of each practice on the resource, and ideas for
environmental citizenship.

Assessment Tool
Reflection Guide for Environmental
Responsibility/Citizenship, ENMREF
Guide to Inferences: Personal Impact on
Resources, ENM3010-2

Standard
Complete 10 journal entries; address criteria for
reflection to a standard of 3 on the rating
scale

developing, implementing and assessing a personal
action strategy for promoting energy conservation and
an environmentally sensitive lifestyle.

Assessment Tool
Assessment Criteria: Proposal for Environmental
Action, ENMPRO

Standard
Develop, implement and assess the strategy to a
standard of 3 on the rating scale

conducting a cost-benefit analysis of an energy saving 30
technology.

Assessment Tool
Task Checklist: Conducting a Cost-Benefit
Analysis, ENM3010-3

Standard
Complete all tasks on the checklist to a standard
of 3 on the rating scale

given a current community issue regarding energy
conservation, energy efficiency and/or lifestyle
choices, negotiating and debating the issue while
assuming the role of one or more stakeholder groups.

Assessment Tool

Negotiation and Debate: Advanced Level,
ENMNEG-3
Standard
Address criteria in negotiation/debate to a
standard of 3 on the rating scale ‘
F.4/ Energy and Mines, CTS , Advanced
o (1997) : ©Alberta Education, Alberta, Canada
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‘ MODULE ENM3010: ENERGY & THE ENVIRONMENT (continued)

Module Le.amer Assessment Criteria and Conditions Suggestt?d
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e developing, implementing and assessing a classroom,
school or community action campaign that fosters
environmental awareness and energy conservation.
Assessment Tool
Assessment Criteria: Proposal for Environmental
Action, ENMPRO
Standard
Develop, implement and assess the strategy to a
standard of 3 on the rating scale
e explain career e completing a research project on one or more career 10
opportunities relevant to opportunities in environmental management.
~environmental
management Assessment Tool
g _ Career Search: Advanced Level, ENMCAR-3
Standard
Conduct research to a standard of 3 on the rating
. scale
. ® demonstrate basic e observations of individual effort and interpersonal Integrated
_..competencies: interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Learner Expectations Notes
The student should:
Environmental e describe the social, economic and environmental | Investigate local
Significance significance of an energy development; e.g.: . ‘l’(";‘;“’si’:“““v €8
— ahydro dam . e Brazeauw/Bighorn Dams
— an oil sands/coal development project  Fort McMurray oil
sands.
e analyze relationships between an energy Research environmental
development and the environment issues resulting from:
e greenhouse gases
e acid deposition
e habitat destruction
. e resource depletion.
Advanced e~ CTS, Energy and Mines /F.5
O _ ©Alberta Education, Alberta, Canada L& 0 (1997)
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MODULE ENM3010: ENERGY & THE ENVIRONMENT (continued)

Concept Specific Learner Expectations Notes
The student should:
Environmental e describe actions taken by industry to reduce or How effective are current:
Significance eliminate environmental impacts of an energy * development practices?
(continued) development e reclamation

e identify government policy and regulation at
provincial and national levels intended to respond
to social, economic and environmental concerns
regarding an energy development

e describe public consultation procedures and trade-
offs that respond to social, economic and
environmental concerns.

technologies?
® environmental
monitoring procedures?

Policies/programs
intended to foster a
sustainable energy
future usually focus on:

® using less

¢ finding alternative
sources.

Strategy for Personal
Action

e conduct an energy audit by maintaining a log of
personal energy use for a period of several days

e distinguish among needs and wants as reflected
through the energy audit

e evaluate the impact of personal energy use and
lifestyle factors on the environment

e describe and implement a strategy to ensure an
environmentally sensitive lifestyle

e evaluate the social, economic and environmental
consequences of implementing the strategy

e revise the strategy according to environmental,
social and economic outcomes.

Plan for student-directed
projects. Encourage
students to express
personal views and
values.

Plan for:

¢ student debates

® negotiation

e consensus building.

Identify 10 or more
personal actions and
their consequences for
the environment.

Brainstorm proposals for
decreasing personal
energy use.

Evaluate proposals on the
basis of effectiveness
and practicality.

Establish and implement
priority actions.

Debate the benefits and
costs of outcomes.

Review and adjust the
action plan.

F.6/ Energy and Mines, CTS
(1997)
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MODULE ENM3010: ENERGY & THE ENVIRONMENT (continued)

Concept

Specific Learner Expectations

Notes

Group Action
Campaign

The student should:

identify and assess opportunities for reducing
environmental impacts of energy use within the
ciassroom, schooi and/or community

identify obstacles to group action to reduce
environmental impacts

plan and implement a classroom, school and/or
community campaign that fosters environmental
awareness and energy conservation

identify constructive ways in which individuals
can influence group decisions that affect energy
consumption and the environment

design a social, economic and/or environmental
impact assessment and consultation process for a
proposed energy project.

Conduct a cost-benefit
analysis of an energy-

ansring tarhnnlamere A~ o
SAVINEG WLlCiCryy vepnee

& microwave ovens
e fluorescent bulbs.

Develop a marketing
campaign to increase
public awareness.

Establish goals and plan
the campaign. As time
permits, conduct the
campaign and assess
results.

For example:

e voting

e lobbying

o seeking office

e supporting compatible
interest groups.

Use a team approach.
Encourage students to
assume the role of
owner, intervenor,
lobbyist, etc. Discuss
the importance of
planning for a new
project or the expansion
of an existing project.

Career Opportunities

research careers and the range of occupational
opportunities in environmental management; €.g.:
— engineering

— technical and support services

— general consulting

evaluate current employment opportunities based
on employment statistics

Plan for individual/group
research and
presentations that
address:

job description
employment market
education/training
wage expectations.

Contact the “Career
Information Hotline”
(Alberta Advanced
Education and Career
Development).

See the National
Occupational Profiles
(NOC) in Section H:
Linkages/Transitions.

Advanced

©Alberta Education, Alberta, Canada
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MODULE ENM3010: ENERGY & THE ENVIRONMENT (continued)

Concept Specific Learner Expectations Notes
The student should:
Career Opportunities | ® research trends in environmental management, Arrange/facilitate:
(continued) and future career opportunities. ¢ information interviews

¢ work study/experience
¢ job shadowing.

F.8/ Energy and Mines, CTS Advanced
E TC (1997) ©Alberta Education, Alberta, Canada
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MODULE ENM3020:
Level:

Theme:

Prerequisite:

Module Description:

Module Parameters:

Supporting Module:

CONVENTIONAL OIL/GAS 2 (RECOVERY & PRODUCTION)
Advanced

Technology and Applications

ENM?2020 Conventional Qil/Gas 1 (Resource Exploration)

Students examine specific recovery and production techniques within the context
3 walatad Anraawr

I a2 an Al mes wmr tam deen . | )
ul a4 couveniional oil and/or gas industry, and they coxplain related ¢

opportunities.
Access to conventional oil/gas recovery and production industry.
Access to a science laboratory.

This module requires off-campus learning experiences and should be combined
with relevant work study, work experience and/or modules from the Career
Transitions strand; consultation with the work-site supervisor will ensure that
relevant safety considerations are addressed.

See the Off-Campus Education Guide for Administrators, Counsellors and
Teachers (Alberta Education) for further information regarding off-campus
learning.

CTR2210 Workplace Safety (Practices) [Career Transitions Strand];
recommended for off-campus learning

Students must have a general knowledge of potential hazards and accepted safety
practices relevant to specific recovery and production sites prior to engaging in
off-campus learning experiences. See Planning for Instruction in Section C of
this Guide for further information regarding student safety.

Curriculum and Assessment Standards

Module LP:amer Assessment Criteria and Conditions Suggesu?d
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
. . . . . 4
¢ - describe techniques used | ® a presentation or report that describes and illustrates 0
to complete and service steps taken to prepare a successful oil or gas well for
a conventional oil or gas production. Report to address:
well — installation of production casing and tubing
— cementing
— installation of wellhead
— well perforation
— well stimulation treatments.
Assessment Tool
Presentations/Reports: Advanced Level,
ENMPRE-3
Standard
Achieve a minimum rating of 3 on the rating scale
for Presentations/Reports
Advanced CTS, Energy and Mines /F.9
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MODULE ENM3020: CONVENTIONAL OIL/GAS 2 (RECOVERY & PRODUCTION)
(continued)

Module Le?arner Assessment Criteria and Conditions Suggested
Expectations Emphasis

The student will: Assessment of student achievement should be based on:

e through laboratory and/or field-based investigations:
— identifying applications of principles of science
and technology in well production operations
— comparing the principles and processes involved
in naturally flowing wells with those depending on
recovery by artificial lift.

Assessment Tool
Lab Investigations: Advanced Level, ENMLAB-3
Observation Checklist for Field-based
Investigations, ENMOBS

Standard
Conduct lab investigations to a standard of 3 on
the rating scale and/or complete all sections of
the observation checklist for field-based
investigations

a summary of environmental assessment and
management practices conducted by industry
throughout recovery and production operations.

Assessment Tool
Presentations/Reports: Advanced Level,
ENMPRE-3

Standard
Achieve a minimum rating of 3 on the rating scale
for Presentations/Reports

1 @ aconcept test in which the student demonstrates
knowledge of well-site production equipment and
surface facilities, and their function in recovery,
production and environmental/workplace safety.

Assessment Tool
Energy Sources/Applications/Alternatives
(Instructor’s Manual)

Standard
Response indicating 60% mastery

1 F.10/ Energy and Mines, CTS E 2 5 Advanced
,E l{lC (1997) ©Alberta Education, Alberta, Canada

IToxt Provided by ERI



MODULE ENM3020: CONVENTIONAL OIL/GAS 2 (RECOVERY & PRODUCTION)

‘ (continued)

Module Lejarner : Assessment Criteria and Conditions Suggestgd
Expectations Emphasis

The student will: Assessment of student achievement should be based on:

e explain applications of | ® completing a research project on secondary and 20
enhanced oil recovery - tertiary methods of enhanced oil recovery. Research
technology 1n to address:
maximizing recovery — water and gas injection
rates for conventional oil — pumping technology
or gas : e — miscible flooding

v — steam injection
— fireflooding
— horizontal drilling.
Assessment Tool
Research Process: Enhanced Oil Recovery,
ENM3020-1
Standard
Complete all components of research to a
standard of 3 on the rating scale

e describe field gathering | ® a flow chart that traces the movement of a 20

facilities and distribution conventional oil or gas commodity from well-site to
‘ -:systems used in the i market (or refinery). Flow chart to illustrate (as
conventional oil or gas appropriate):
industry — separation facilities
— field storage techniques
— distribution networks
— pipeline systems
— pump/compressor stations.
Assessment Tool
Assessment Criteria: Flow Charts, ENMFLO
Standard
Complete the flow chart to a standard of 3 on the
rating scale

e explain career e completing a research project on technical, 20
opportunities relevant to professional and/or labour-based careers in the
the recovery and recovery and production sector of conventional oil
production sector of the and gas industry.
f:o(;lventlonal oil and gas Assessment Tool
Industry Career Search: Advanced Level, ENMCAR-3

Standard
_ Conduct research to a standard of 3 on the rating
. scale
Advanced CTS, Energy and Mines /F.11
©Alberta Education, Alberta, Canada ' (1997)
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MODULE ENM3020: CONVENTIONAL OIL/GAS 2 (RECOVERY & PRODUCTION)

(continued)
Learner . .
Module -am Assessment Criteria and Conditions Suggeste‘d
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
¢ demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Learner Expectations Notes
The student should:
Well Completion e outline steps that are taken to prepare a successful | Discuss safety

and Servicing

oil or gas well for production:

~ installation of production casing and tubing
— cementing

— installation of wellhead

— well perforation

e describe well-site production equipment and
surface facilities and their function in production,
maintenance and safety; e.g.:

— service rig
— flare line
~ accumulators

e distinguish between natural flowing wells and
wells that depend upon artificial lift

e explain well stimulation treatments used to ensure
underground movement of hydrocarbons to the
well bore

¢ describe methods used to control well production

e explain environmental assessment and
management practices conducted by industry
throughout recovery and production operations

considerations relevant
to the well-site; e.g.:

o first aid

o clothing and equipment

e povernment/industry
regulation

o lifting/hoisting
techniques.

Identify general parts of a
service rig and
accompanying
equipment; e.8.:
blowout preventers

rig tank

tongs

wellhead.

Encourage students to
make links with
concepts studied in the
core science program.

For example,
o acidizing
o fracturing.

Research environmental
standards and the
enforcement of safe
operating procedures
throughout recovery
and production
activities.

F.12/ Energy and Mines, CTS
(1997)

Advanced
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MODULE ENM3020: CONVENTIONAL OIL/GAS 2 (RECOVERY & PRODUCTION)

ERIC

Aruitoxt provided by Eic:

. (continued)
Concept Specific Learner Expectations Notes
The student should:
Well Completion e describe technological advances used to address | Gather information
and Servicing environmental concerns throughout recovery and ielglardlrig practices
(continued) production environmental
standards; e.g.:
¢ directional wells
¢ ]and reclamation
e control of sulphur
emissions.
e research well completion practices and production | For example:
equipment used in frontier operations. * arctic
¢ off-shore.
Enhanced Oil o identify factors that determine the portion of oil in | Cite reasons for making
Recovery a reservoir that can be produced naturally through production as efficient
. . . as possible.
primary recovery methods; e.g.:
~ density and viscosity of the oil Average recovery in light
~ porosity and permeability of the rock oilfields is about 30%
porosity . P ) Y of the original oil. The
— _pressure in the reservoir remaining 70% cannot
be recovered
. economically with
existing technology.
e explain applications of infill drilling to improve | Research the use of
oil or gas recovery rates directional wells for
g y infill drilling.
. . Fi le:
e explain secondary methods of enhanced oil orexample:
¢ water and gas injection
recovery e pumping technology.
e explain tertiary methods of enhanced oil recovery | For example:
¢ miscible flooding
e steam injection
e identify factors that influence the life of an oil o fireflooding
and/or gas well e horizontal drilling.
. . ] Compare and contrast the
e describe techniques used to estimate recoverable concepts of “proved
oil and gas reserves reserve,” “probable
reserve” and
“established reserve.”
e describe future sources of oil and gas supplies; Discuss factors that
c.g.: determine estimates of
— unrecovered oil in existing reservoirs recc:iver.zti)t.:li.lity and
— frontier production procuciDitity; .82
A e reservoir characteristics
— oil sands. e economic
considerations
‘ e regulatory limitations.
Advanced CTS, Energy and Mines /F.13
o ; 108
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MODULE ENM3020:

CONVENTIONAL OIL/GAS 2 (RECOVERY & PRODUCTION)

(continued)
Concept Specific Learner Expectations Notes
The student should:
Gathering and e describe well-site and satellite facilities used for | For example:
Distribution dehydration, separation, heating and measurement | * Suface

processes

e describe different types of field storage facilities

e research distribution networks used to move
conventional oil or gas from well-site to market
(or refinery)

e describe the layout of a pipeline system used for
transporting conventional oil or gas

e explain the function of pump and compressor
stations in moving oil or gas along transmission
lines.

o underground.

For example:
e pipeline systems
o tankers and barges.

For example:
o rail systems
e trucking systems.

For example:

o pgathering lines

e trunk lines

® pas transmission
systems.

Research electronic
inspection devices used
to detect potential
problems such as faulty
welds, dents, cracks or
corrosion.

Career Opportunities

e research careers and the range of occupational
opportunities within the recovery and production
sector of a mineral industry; e.g.:

— earth science

— engineering

— technical and support services
— apprenticeship trades

— environmental management

e evaluate current employment opportunities based

on employment statistics

e research recovery and production trends and
future career opportunities.

Plan for individual/group
research and
presentations that
address:

job description
employment market
education/training
wage expectations.

Contact the “Career
Information Hotline”
(Alberta Advanced
Education and Career
Development).

See the National
Occupational Profiles
(NOC) in Section H:
Linkages/Transitions.

Arrange/facilitate:
o information interviews
s work study/experience
e job shadowing.

F.14/ Energy and Mines, CTS
o (1997)
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‘ fMODULE ENM3030 OIL SANDS/HEAVY O1L/¢

iLevel

fTheme:‘ .
‘Prerequisite:

Module Description:

Module Parameters:

Supporting Module:

V'Technology and Apphcatlons
'ENM2030 011 Sands/Heavy Oll/Coal 1 (Resource Exploratron)

-opportunities.: ;

0AL2 (RECOVERY & PRODUCTION)

Students examine spemflc recovery -and productlon techmques w1th1n the context.
of :Alberta’s.oil sands, heavy oil‘or.coal deposrts and they explam related career.

Access to industry involved in the recovery and production of nonconventional
hydrocarbon resources.

Access to a science laboratory.

This module requires off-campus learning experiences and should be combined
with relevant work study, work experience and/or modules from the Career
Transitions strand; consultation with the work-site supervisor will ensure that
relevant safety considerations are addressed.

See the Off-Campus Education Guide for Administrators, Counsellors and
Teachers (Alberta Education) for further information regarding off-campus
learning.

CTR2210 Workplace Safety (Practices) [Career Transitions Strand];
recommended for off-campus learning

Students must have a general knowledge of potential hazards and accepted safety
practices relevant to specific recovery and production sites prior to engaging in
off-campus learning experiences. See Planning for Instruction in Section C of
this Guide for further information regarding student safety.

Curriculum and Assessment Standards

Module Leamer

Suggested

Assessment Criteria and Conditions f
Emphasis

o to recovera o
nonconventional -

’ hydrocarbon resource B production of bitumen, heavy oil or coal

Assessment of student achievement should be based on:

e a presentation or report that describes and illustrates: 50
— extraction, processing and transportation
infrastructures necessary for the recovery and

— specific techniques used to extract a
nonconventional hydrocarbon, including surface
mining, underground mining and/or in situ (“in
place”) techniques

— environmental assessment and management
practices conducted by industry throughout
recovery and production operations.

Assessment Tool
Presentations/Reports: Advanced Level,
ENMPRE-3

Standard
Achieve a minimum rating of 3 on the rating scale
for Presentations/Reports

Advanced

o . ©Alberta Education, Alberta, Canada
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MODULE ENM3030: OIL SANDS/HEAVY OIL/COAL 2 (RECOVERY & PRODUCTION)

(continued)
Module Lejamer Assessment Criteria and Conditions Suggest(?d
Expectations Emphasis
The student will: Assessment of student achievement should be based on:

e through laboratory and/or field-based investigations,
identifying applications of principles of science and
technology involved in separating, cleaning and/or
upgrading a nonconventional hydrocarbon.

Assessment Tool
Lab Investigations: Advanced Level, ENMLAB-3
Observation Checklist for Field-based
Investigations, ENMOBS

Standard
Conduct lab investigations to a standard of 3 on
the rating scale and/or complete all sections of
the observation checklist for field-based
investigations

a concept test in which the student demonstrates
knowledge of surface and underground equipment
used in resource extraction.

Assessment Tool
Energy Sources/Applications/Alternatives
(Instructor’s Manual)

Standard
Response indicating 60% mastery

e describe field gathéﬁﬁg: | « aflow chart that traces the movement of 10

facilities and distribution nonconventional hydrocarbon from recovery site to
systems used in the oil " market (or refinery). Flow chart to illustrate (as
sands, heavy oil or coal - appropriate):

industry : ‘ — separation, cleaning and/or upgrading facilities

- field storage techniques
— distribution networks
— pipeline systems.

Assessment Tool
Assessment Criteria: Flow Charts, ENMFLO

Standard
Complete the flow chart to a standard of 3 on the
rating scale

F.16/ Energy and Mines, CTS 131 Advanced
Q (1997) . ©Alberta Education, Alberta, Canada
ERIC
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MODULE ENM3030: OIL SANDS/HEAVY OIL/COAL 2 (RECOVERY & PRODUCTION)

‘ (continued)

Module Lejamer Assessment Criteria and Conditions Suggested
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e explain current and e completing a research project on techniques used to 20
emerging applications of maximize resource recovery. Research to address:
technology in — factors that affect recovery potential for an oil
maximizing recovery of sand, heavy oil or coal deposit
heavy oil, bitumen or — applications of enhanced recovery technology,
coal in Alberta including horizontal drilling and innovations in
extraction and/or separation
— techniques used to estimate recoverable deposits
of bitumen, heavy oil or coal.
Assessment Tool
Research Process: Enhanced Recovery of
Nonconventional Hydrocarbons, ENM3030-1
Standard
Complete all components of research to a
standard of 3 on the rating scale
e explain career e completing a research project on technical, 20
opportunities relevant to professional and/or labour-based careers within the
‘ the recovery and recovery and production sector of a nonconventional
production sector of a hydrocarbon industry.
nonconventional
hydrocarbon industry Assessment Tool
Y Career Search: Advanced Level, ENMCAR-3
‘ Standard
Conduct research to a standard of 3 on the rating
scale
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
q
132 ,
Advanced CTS, Energy and Mines /F.17
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MODULE ENM3030:

OIL SANDS/HEAVY OIL/COAL 2 (RECOVERY & PRODUCTION)

(continued)
Concept Specific Learner Expectations Notes
The student should:
Recovery e describe infrastructures necessary in the recovery | Discuss safety
Techniques and production of a nonconventional hydrocarbon considerations relevant

resource:

— extraction

— processing
— transportation

s research techniques used to extract the
hydrocarbon; e.g.:
— surface mining

~ underground mining
— in situ (“in place”) techniques

e describe surface and underground equipment used
in resource extraction

e research technologies used to process the
hydrocarbon:
— separating
— cleaning
— upgrading

e explain environmental assessment and
management practices conducted by industry
throughout recovery and production operations

to the recovery-site;
€.8.

o first aid

e clothing and equipment

e government/industry
regulations

e lifting/hoisting
techniques.

For example, strip, open-
pit.

For example, shaft, slope.

For example, steam
injection, solvent
injection, firefloods.

Research the use of:

* heavy machinery
(including excavators,
scrapers, bulldozers and
draglines)

o blasting, drilling and
cutting equipment

® augers, conveyor belts
and trucks

* hand tools and safety
equipment.

Encourage student to
make links with
concepts studied in the
core science courses.

Research environmental
standards and the
enforcement of safe
operating procedures
throughout recovery
and production
activities.

F.18/ Energy and Mines, CTS

(1997)
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MODULE ENM3030:

OIL SANDS/HEAVY OIL/COAL 2 (RECOVERY & PRODUCTION)

(continued)

Concept

Specific Learner Expectations

Notes

Recovery
Techniques
(continued)

The student should:

e describe technological advances used to address
environmental concerns throughout recovery and
production

e describe basic reclamation activities undertaken
by industry.

Identify specific
environmental problems

walatad +n vncnes.

e ts
TCOAGCU (O ICCTVITyT

production. Research
potential solutions to
the problems identified;
e.g.

e tailing ponds

o sulphur emission

e water drawdown.

Research and discuss:

o recovery/production
area restoration

e strip-mine restoration.

Gathering and
Distribution

e describe recovery-site and satellite facilities used
for separation, cleaning and upgrading processes

e describe different types of field storage facilities

e research distribution networks used to move
bitumen, heavy oil or coal from recovery-site to
market (or refinery).

Identify challenges
associated with the
gathering and
transmission of bitumen
and heavy oil, and
technologies developed
to assist in these
processes.

For example,

o pipeline systems

o tankers and barges

e rail and trucking
systems.

Applications of
Technology

e explain the economic, social and environmental
significance of Alberta’s nonconventional
hydrocarbon resources

e identify factors that affect the recovery potential
for heavy oil, oil sands or coal deposits

Subscribe to Rock Chips
(a newsletter published
by the Alberta
Geological Survey).

Explain how recovery
potential may be
affected by:

¢ nature and depth of the
overburden

o density and viscosity of
oil

e porosity and
permeability of rock
structures

e economic viability.

Advanced
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MODULE ENM3030:

OIL SANDS/HEAVY OIL/COAL 2 (RECOVERY & PRODUCTION)

(continued)

Concept

Specific Learner Expectations

Notes

Applications of

The student should:

e explain technologies used to maximize resource

Discuss reasons for

Technology recovery; e.g.: making production as
(continued) ~ horizontal drilling efficient as possible.
— extraction and separation processes
e describe special drilling techniques, core
description and geophysical logging for oil sands
deposits
e research public and private agencies responsible For example,
for developing new technology to assist in the * Alberta Research
recovery of nonconventional hydrocarbon Council
Y y e Alberta Oil Sands
resources Technology and
Research Authority
e Office of Coal Research
and Technology.
e describe techniques used to estimate Alberta’s Compare and contrast the
recoverable heavy oil, bitumen and coal. concepts of “proved
reserve,” “probable
reserve” and
“established reserve.”
Career Opportunities | ® research careers and the range of occupational Plan for individual/group
opportunities within the recovery and production research and
sector of a nonconventional hydrocarbon ggzsre;s'?uons that
industry; e.g.: ¢ job description
— earth science ¢ employment market
— engineering e education/training
® wage expectations.

— technical and support services
— apprenticeship trades
— environmental management

e evaluate current employment opportunities based
on employment statistics

e research recovery and production trends and
future career opportunities.

Contact the “Career
Information Hotline”
(Alberta Advanced
Education and Career
Development).

See the National
Occupational Profiles
(NOC) in Section H:
Linkages/Transitions.

Arrange/facilitate:
¢ information interviews
e work study/experience
* job shadowing.

F.20/ Energy and Mines, CTS

(1997)
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‘ MODULE ENM3040: METALS/NONMETALS 2 (RECOVERY & PRODUCTION)

Level: Advanced
Theme: Technology and Applications
Prerequisite; ENM2040 Metals/Nonmetals 1 (Resource Exploration)

Moduie Description: Students examine specific recovery and production techniques within the contexti
of a metallic and/or nonmetallic mineral deposit, and they explain related career .
opportunities.

Note: Industry often refers to a third category of minerals called “structural
materials”; i.e., minerals used primarily in construction, including sand
and gravel, decorative and building stone, cement, clay and limestone.
Modules ENM2040 and ENM3040 include structural materials within
the broader category of nonmetallic minerals.

Module Parameters: Access to industry involved in the recovery and production of metallic and/or
non-metallic minerals.

Access to a science laboratory.

This module requires off-campus learning experiences and should be combined

with relevant work study, work experience and/or modules from the Career

Transitions strand; consultation with the work-site supervisor will ensure that
. relevant safety considerations are addressed.

See the Off-Campus Education Guide for Administrators, Counsellors and
Teachers (Alberta Education) for further information regarding off-campus
learning.

Supporting Module: CTR2210 Workplace Safety (Practices) {Career Transitions Strand];
recommended for off-campus learning

Students must have a general knowledge of potential hazards and accepted safety
practices relevant to specific recovery and production sites prior to engaging in
off-campus learning experiences. See Planning for Instruction in Section C of
this Guide for further information regarding student safety.

ERIC
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MODULE ENM3040: METALS/NONMETALS 2 (RECOVERY & PRODUCTION) (continued) ‘

Curriculum and Assessment Standards

Module Le:amer Assessment Criteria and Conditions SUgges“f'd
Expectations Emphasis

The student will: Assessment of student achievement should be based on:

‘e describe techniques used | ® a presentation or report that describes and illustrates: 50
 torecover metallic and — extraction, processing and transportation
" nonmetallic ' infrastructures necessary for the recovery of a
_-»'commodities from .. commodity from a rock or mineral deposit
mineral-deposits — specific mining techniques used to extract a
Y metallic or nonmetallic mineral, including placer
mining, surface mining, underground mining
and/or drilling/borehole mining
— environmental assessment and management
practices conducted by industry throughout
recovery and production operations.

Assessment Tool
Presentations/Reports: Advanced Level,
ENMPRE-3

Standard
Achieve a minimum rating of 3 on the rating scale
for Presentations/Reports

e through laboratory and/or field-based investigations,
identifying applications of principles of science and
technology involved in separating, cleaning and/or
upgrading a metallic or nonmetallic mineral.

Assessment Tool
Lab Investigations: Advanced Level, ENMILAB-3
Observation Checklist for Field-based
Investigations, ENMOBS

Standard
Conduct lab investigations to a standard of 3 on
the rating scale and/or complete all sections of
the observation checklist for field-based
investigations

e a concept test in which the student demonstrates
knowledge of surface and underground equipment
used in resource extraction.

Assessment Tool
Exploring Manufacturing (Instructor’s Manual)

Standard
Response indicating 60% mastery ‘

F.22/ Energy and Mines, CTS v Advanced
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. MODULE ENM3040: METALS/NONMETALS 2 (RECOVERY & PRODUCTION) (continued)

Module Learner Assessment Criteria and Conditions Suggested
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e describe field gathering | ® a flow chart that traces the movement of a mineral 10
facilities and distribution commodity from recovery-site to market (or refinery).
systems used in the Flow chart to illustrate (as appropriate):
‘mineral industry — separation, cleaning and/or upgrading facilities
— field storage techniques
— distribution networks.
Assessment Tool
Assessment Criteria: Flow Charts, ENMFLO
Standard
Complete the flow chart to a standard of 3 on the
rating scale
0.~ “explain current and -{ ® completing a research project on techniques used to 20
emerging applications of maximize resource recovery. Research to address:
technology in enhancing — factors that affect the recovery potential for a
recovery methods for mineral deposit
. mineral deposits — applications of enhanced recovery technology,
ah including drilling and blasting techniques,
. ' rock bolting and screening machines,
video technology and remote control, and
innovations in separation technology
— techniques used to estimate recoverable mineral
deposits in Alberta.
Assessment Tool
Research Process: Enhanced Mineral Recovery,
ENM3040-1
Standard
Complete all components of research to a
standard of 3 on the rating scale
e explain career e conducting research on technical, professional and 20
opportunities relevant to labour-based careers within the recovery and
the recovery and production sector of a mineral industry.
p r'oduzil'or;sector ofa Assessment Tool
muneral incustry Career Search: Advanced Level, ENMCAR-3
Standard
Conduct research to a standard of 3 on the rating
scale
Advanced CTS, Energy and Mines /F.23
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MODULE ENM3040: METALS/NONMETALS 2 (RECOVERY & PRODUCTION) (continued)

Module Learner . .
. Assessment Criteria and Conditions Suggested
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Learner Expectations Notes
The student should:
Recovery e describe infrastructures necessary in the recovery | Discuss safety
Techniques of commodities from rock and mineral deposits considerations relevant

— extraction
— processing
— transportation

research basic techniques used to extract metallic
and nonmetallic mineral deposits; e.g.:

— placer mining

— surface mining

— underground mining

— other extraction methods

describe surface and/or underground equipment
used in resource extraction

research technologies used to process a metallic,
nonmetallic or structural mineral:

— crushing/screening

— separating/dressing

— cleaning/roasting

— upgrading/smelting

to the recovery-site;
e.g.

o first aid

¢ clothing and equipment

¢ government/industry
regulation

¢ lifting/hoisting
techniques.

Obtain a copy of
Edmonton Beneath Our
Feet from the Alberta
Geological Survey.

For example:
¢ drilling
¢ borehole mining.

Research the use of:

¢ heavy machinery (e.g.,
excavators, scrapers,
bulldozers and
draglines)

¢ blasting, drilling and
cutting equipment

® augers, conveyor belts
and trucks

® hand tools and safety
equipment.

Encourage student to
make links with
concepts studied in the
core science courses.

F.24/ Energy and Mines, CTS
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MODULE ENM3040: METALS/NONMETALS 2 (RECOVERY & PRODUCTION) (continued)

Concept Specific Learner Expectations Notes
The student should:
i i Research environmental
Recovery e explain env1ronme.ntal assc:,issmegtb an.d ; o o the
Techniques management practices conducted by industry enforcement of safe
. S throuohout recovery and production operations : ;
(continued) SoptiUnL AUAUNRA) et v sis Mpesas operating procedures
. throughout recovery
and production
activities.

] desc.:rlbe technological advances used to address Identify specific
environmental concerns throughout recovery and environmental
production problems related to

recovery/production.
Encourage students to
propose solutions.

e describe basic reclamation activities undertaken Research and discuss:
by industry ¢ recovery/production

’ area restoration
¢ strip-mine restoration.
Gathering and e describe recovery-site and satellite facilities used Ob:ﬁn the bf°°h‘;fes
Distribution : i i i ggregates an
o for separation, cleaning and upgrading processes Aggregates and Our
e describe different types of field storage facilities Environment from the
Alberta Sand and
Gravel Association.
e research distribution networks used to move For efxamPle:
1li industrial minerals from recovery-site ® rail systems
metallic or ) ° Ty ¢ trucking systems
to market (or refinery). o tankers and barges.
Applications of e explain the current and potential significance of | Discuss the current and
Technology Alberta’s mineral resources future economic, social
and environmental
significance.

e identify factors that affect the recovery potential | Explain how recovery

for a mineral deposit potential may be
affected by:
¢ depth of overburden
¢ size and nature of the
deposit
¢ economic viability
¢ environmental impact.
Advanced o CTS, Energy and Mines /F.25
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MODULE ENM3040: METALS/NONMETALS 2 (RECOVERY & PRODUCTION) (continued)

Concept

Specific Learner Expectations

Notes

Applications of
Technology
(continued)

The student should:

explain applications of technology in enhanced
recovery methods; e.g.:

— drilling and blasting techniques

— rock bolting and screening machines

— video technology and remote control

— innovations in separation technology

identify methods used for the exploration of
“hidden” or “blind” deposits

research public and private agencies responsible
for developing new technology to assist in the
recovery of Alberta’s mineral resources

describe techniques used to estimate recoverable
mineral deposits in Alberta.

Discuss reasons for
making production as
efficient as possible.

Subscribe to Rock Chips
(a newsletter published
by the Alberta
Geological Survey).

Discuss methods used
both in existing mines
and for new
developments.

For example:

e Alberta Research
Council

e National Research
Council.

Consider applications of:

e computing techniques

e assays

¢ mathematical
modelling.

Career Opportunities

research careers and the range of occupational
opportunities within the recovery and production
sector of a mineral industry; e.g.:

— earth science

— engineering

— technical and support services

— apprenticeship trades

— environmental management

evaluate current employment opportunities based

on employment statistics

research recovery and production trends and
future career opportunities.

Plan for individual/group
research and
presentations that
address:

job description
employment market
education/training
wage expectations.

Contact the “Career
Information Hotline”
(Alberta Advanced
Education and Career
Development).

See the National
Occupational Profiles
(NOC) in Section H:
Linkages/Transitions.

Arrange/facilitate:
¢ information interviews
¢ work study/experience
¢ job shadowing.

F.26/ Energy and Mines, CTS
(1997)
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‘ MODULE ENM3050: SUSTAINABLE ENERGY (THE POWER & POTENTIAL)

Level: Advanced
Theme: Technology and Applications
Prerequisite: ENM2050 Renewable Energy Technology

Module Description: Students examine opportunities for planning renewable energy development and |
conserving conventional energy for its ideal use.

Module Parameters: Access to relevant government, industry and community resources.

Curriculum and Assessment Standards

Module Learner
Expectations

Assessment Criteria and Conditions

Suggested
Emphasis

77ie student will:

e identify alternatives and
consequences associated
with current issues
involving energy supply
and demand

Assessment of student achievement should be based on:

analyzing two or more current issues regarding energy
supply and demand at local and global levels.
Analysis to address social, economic, environmental
and technological perspectives.

Assessment Tool
Issue Analysis: Energy Supply and Demand,
ENM3050-1

Standard
Analyze each issue to a standard of 3 on the
rating scale

completing a research project on applications of

renewable and nonrenewable energy technology in

sustainable energy development. Research to address:

— benefits and obstacles related to the use of
renewables and nonrenewables

— the role of alternative energy options, energy
efficiency and conservation lifestyles in achieving
sustainable energy development.

Assessment Tool
Research Process: Sustainable Energy
Development, ENM3050-2

Standard
Complete all components of research to a
standard of 3 on the rating scale

20

Advanced
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MODULE ENM3050: SUSTAINABLE ENERGY (THE POWER & POTENTIAL) (continued)

Module Lejamer Assessment Criteria and Conditions Suggested
Expectations Emphasis

The student will: Assessment of student achievement should be based on:

e describe the benefits and | ¢ developing and implementing a demand-side energy 30
obstacles associated with management awareness and information campaign
demand-side energy within the school and/or community. Campaign to
management include:

— an outline of conservation and efficiency measures

that can be implemented

— promotional materials, including posters,

handbills, videotaped commercials and/or
information programs

— a plan for action.

Assessment Tool

Assessment Criteria: Energy Management
Campaign, ENM3050-3

Standard
Develop and implement the campaign to a
standard of 3 on the rating scale

v developing and presenting a plan for sustainable 30

sustainable ‘energy - energy development within one sector of society.

development . Plan may be developed as a paper, display or video

i presentation, and should include:

— goals, objectives and benefits of the development

— development details, including site and
technological requirements, processes and
supply/distribution networks

— a strategy for monitoring development outcomes
and resolving potential conflicts/issues.

Assessment Tool
Presentations/Reports: Advanced Level,
ENMPRE-3

Standard
Develop and present the plan to a standard of 3
on the rating scale for Presentations/Reports

. explain career e completing a research project on one or more career 20
opportunities relevant to opportunities in energy planning and development.
energy planning and

development Assessment Tool

Career Search: Advanced Level, ENMCAR-3

Standard
Conduct research to a standard of 3 on the rating
scale

F.28/ Energy and Mines, CTS Advanced
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MODULE ENM3050: SUSTAINABLE ENERGY (THE POWER & POTENTIAL) (continued)
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le Learner . .

Module -arm Assessment Criteria and Conditions Suggeste'd
Expectations Emphasis

The student will: Assessment of student achievement should be based on:
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout

Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Concept Specific Learner Expectations Notes
The student should:
Energy Supply and | e examine social, economic and environmental Di:lc]usds iss;les feleva;lt to
Demand e : . . € development O
perspectives regarding conventional energy conventional energy
supply supplies; e.g.:

e How much?

e How fast?

Consider trends regarding
energy conservation,
efficiency and
“conservation
lifestyles.”

e describe recent applications of technology in Research technologies
conventional energy development designed to:

e improve recovery rates

e lessen environmental
impacts.

e research forecasts regarding future energy supply Disc“:f/ assess options
and demand, and options for ensuring a . f:;cnga;ss
sustainable energy future e finding alternative

sources.

e describe applications of renewable energy in Discuss current and/or
supplementing conventional energy sources. emerging applications

of renewable energy;
e.g.:

¢ domestic/industrial
heating

e transportation.

Advanced CTS, Energy and Mines /F.29
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MODULE ENM3050: SUSTAINABLE ENERGY (THE POWER & POTENTIAL) (continued)

Concept

Specific Learner Expectations

Notes

Demand-side Energy

The student should:

e describe basic principles of demand-side energy

Demand-side management

Management management focuses attention on
how energy is used;
® evaluate benefits and obstacles associated with eg.
demand-side energy management e controlling need
¢ levelling consumption
¢ developing energy
alternatives
¢ saving conventional
sources for their ideal
use.
e suggest advantages of demand-side energy Consider factors such as:
. e energy efficiency and
management over supply-side energy management conservation
in planning future energy development e environmental quality
® energy costs.
e describe ways in which society can support and/or | Discuss common barriers
adapt to demand-side energy management; e.g.: to demand-side
— change people’s habits to save energy and management; €.g.:
¢ lack of awareness of
reduce waste long-term benefits
— use design and technology to increase energy | ¢ low energy prices
efficiency. o lack of energy standards
for buildings, vehicles,
etc.
Sustainable Energy ® provide a definition and examples of sustainable Contact the Pincher Creek
Development energy development Development and

® suggest a rationale for sustainable energy
development that addresses social, economic and
environmental perspectives

e compare the roles of renewable and nonrenewable
technology in sustainable energy development

e cite examples of sustainable energy path
development that involve least-cost combinations
and efficient use of both conventional and
nonconventional energy sources

® propose changes in current social values and
political structures that may facilitate sustainable
energy development

Information Centre
(formerly the Southwest
Alberta Renewable
Energy Initiative) for
current information on
sustainable energy
development in Alberta.

Sustainable energy path
development involves
matching the “quality”
of the energy provided
to the “quality” of the
energy required.

Consider changes required
in:

* consumer practices

e government policy

¢ technology.

F.30/ Energy and Mines, CTS
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MODULE ENM3050: SUSTAINABLE ENERGY (THE POWER & POTENTIAL) (continued)

e evaluate the plan on the basis of predicted social,
economic and environmental consequences.

Concept Specific Learner Expectations Notes
The student should:

Sustainable Energy e develop and present a plan for sustainable energy | The plan might involve:
Development path development that includes: * wind farms
(continued) — supply-side management solutions * pnolovoiiaic

) . development
— demand-side management solutions o geothermal
development

¢ hydrogen development
¢ hydro development.

Career Opportunities

e research careers and the range of occupational
opportunities that involve energy planning and
development e.g.:

— engineering
— technical and support services
— environmental management

e evaluate current employment opportunities based

on employment statistics

e research trends in energy planning and

development, and future career opportunities.

Plan for individual/group
research and
presentations that
address:

¢ job description

e employment market

¢ education/training

* wage expectations.

Contact the “Career
Information Hotline”
(Alberta Advanced
Education and Career
Development).

See the National
Occupational Profiles
(NOC) in Section H:
Linkages/Transitions.

Arrange/facilitate:
» information interviews
¢ work study/experience
¢ job shadowing.

Advanced
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:‘Level:
‘Theme:

Prerequisite:

AAndela Mas

netam b2 e
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Module Parameters:

Supporting Module:

Advanced

‘MODULE ENM3060: PETROCHEMICALS

Advanced
Technology and Appliéations

ENM2060 Refining Hydrocarbons

Studciits uivesiigdie tue conversion of hydrocarpons into consumer products,
within a petrochemical industry, and they explain related career opportunities.

Access to a petrochemical industry.
Access to a science laboratory.

This module requires off-campus learning experiences and should be combined
with relevant work study, work experience and/or modules from the Career
Transitions strand; consultation with the work-site supervisor will ensure that
relevant safety considerations are addressed.

See the Off-Campus Education Guide for Administrators, Counsellors and
Teachers (Alberta Education) for further information regarding off-campus
learning. -

CTR2210 Workplace Safety (Practices) [Career Transitions Strand];
recommended for off-campus learning

Students must have a general knowledge of potential hazards and accepted safety
practices relevant to specific processing sites prior to engaging in off-campus
learning experiences. See Planning for Instruction in Section C of this Guide for
further information regarding student safety.

CTS, Energy and Mines /F.33
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MODULE ENM3060: PETROCHEMICALS (continued)

Curriculum and Assessment Standards

Module Le.amer Assessment Criteria and Conditions SUggesu?d
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e identify consumer and e identifying and describing: 10
industrial products made — petroleum feedstocks used in the petrochemical
available through industry
petrochemical processes — primary groups of petrochemicals obtained from

petroleum feedstocks
— intermediate and finished products manufactured
from petrochemicals.

Assessment Tool
Our Petroleum Challenge: Into the 21* Century
(page 58), Petroleum Communication
Foundation

Standard
Identify major classes of petroleum feedstocks,
primary petrochemicals obtained from each
feedstock, and two intermediate/finished
products manufactured from each
petrochemical

‘.. explain how petroleum - ® conducting laboratory and/or field-based 30
© molecules are sorted, investigations that examine:

** broken'apartand” — the sorting of petroleum molecules through
.. reassembled-at = . fractional distillation

petrochemical plants ) — the role of temperature, pressure and catalytic
R reaction in the distillation process.

o Assessment Tool

Lab Investigations: Advanced Level, ENMLAB-3

Observation Checklist for Field-based
Investigations, ENMOBS

Standard
Conduct lab investigations to a standard of 3 on
the rating scale and/or complete all sections of
the observation checklist for field-based
e wh s investigations

F.34/ Energy and Mines, CTS 148 Advanced
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‘ MODULE ENM3060: PETROCHEMICALS (continued)

Module Learner
Expectations

Assessment Criteria and Conditions

Suggested
Emphasis

The student will:

e describe technologies
used to manufacture a
petrochemical product

e explain career
opportunities relevant to

Assessment of student achievement should be based on:

e completing a research project on applications of
principles of science and technology in one
petrochemical processing industry. Research will
examine how petroleum molecules are broken apart,
reassembled and/or blended.

Assessment Tool
Research Process: Petrochemical Processing,
ENM3060~1

Standard
Complete all components of research to a
standard of 3 on the rating scale

e a flow chart that outlines basic inputs, processes and
technologies involved in the manufacture of a
petrochemical product.

Assessment Tool
Assessment Criteria: Flow Charts, ENMFLO

Standard
Complete the flow chart to a standard of 3 on the
rating scale

e asummary of environmental assessment and
management practices conducted by industry
throughout manufacturing operations.

Assessment Tool
Presentations/Reports: Advanced Level,
ENMPRE-3

Standard
Achieve a minimum rating of 3 on the rating scale
for Presentations/Reports

e conducting research on technical, professional and
labour-based careers within the petrochemical

40

20

a petrochemical industry industry.
Assessment Tool
Career Search: Advanced Level, ENMCAR-3
Standard
Conduct research to a standard of 3 on the rating
scale
Advanced CTS, Energy and Mines /F.35
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MODULE ENM3060: PETROCHEMICALS (continued)

' le L. o .-
Module Lefarner Assessment Criteria and Conditions Suggesu?d
Expectations Emphasis
The student will: | Assessment of student achievement should be based on:
e demonstrate basic e observations of individual effort and interpersonal Integrated
- .competencies. . interaction during the learning process. throughout

Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above

Concept Specific Learner Expectations Notes
The student should:
Petrochemical e describe the social, economic and environmental | Prepare a poster/display of
Products significance of Canada’s petrochemical industries consumer and industrial

products (or services)
derived from the
petrochemical industry.

e identify and describe important petroleum Research the use of:

feedstocks used in the petrochemical industry : ;‘:tgrea;’iglas

e cthane, propane and
butane
e naptha gas oil.

e identify the primary groups of petrochemicals For example:
obtained from petroleum feedstocks and * methanol
subsequently processed into intermediate and * benzene, toluene and

.. xylene
finished products ¢ butadiene and butylene

e propylene
e cthylene.

e identify and describe intermediate and finished For example:

products that are derived from petrochemicals plastics

synthetic clothing fibres
medicines

paints

detergents

fertilizers and
pesticides.

F.36/ Energy and Mines, CTS ] ' Advanced
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MODULE ENM3060: PETROCHEMICALS (continued)

Concept Specific Learner Expectations Notes
The student should:

Petrochemical o identify and describe major consuming industries | Research the use of
Products for Canada’s petrochemical products. petrochemicals in:
(continued) 9 101CsL pIGGj&CtS

® transportation

e textiles

e clectronics

e cosmetics and
pharmaceuticals

e agriculture.

Changing Petroleum | e describe petroleum molecules as strings and rings

Molecules of carbon and hydrogen atoms
® construct models of simple and more complex For example:
hydrocarbon molecules e methane
e paraffin.
» research basic fractionating processes used to sort | Assemble and use a simple
petroleum molecules fractionating column to
. separate and sort
molecules through the
process of fractional
. distillation.
e explain how petroleum molecules are broken
apart, reassembled and blended through the
processes of cracking, polymerization and
isomerization Conduct laboratory
o o investigations.
e research the role of temperature, pressure and E?thu:igersi:;:ﬁgs to
. . . I pe
catalysts in sorting and rearranging petroleum outcomes to studies in
molecules. the core science
program.

Refining and e research the conversion of a hydrocarbon into a Distinguish between the
Manufacturing petrochemical product within one of Canada’s refining of crude oil
Processes petrochemical industries; e.g.: (ENM2060) and the

. manufacture of
— plastic petrochemicals
— polyethylene (ENM3060).
— detergent
f .1?; For example,
— fertilizer e fractionating
e identify specific hydrocarbon feedstocks used in * ::;;hr;g. ation
. . menz
the manufacturing process e isomerization.
e describe techniques employed to sort, break apart,
reassemble and/or blend petroleum molecules
Advanced CTS, Energy and Mines /F.37
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MODULE ENM3060: PETROCHEMICALS (continued)

Concept Specific Learner Expectations Notes
The student should:

Refining and e construct a flow chart outlining the path of a Draw/construct a
Manufacturing hydrocarbon from recovery-site to finished simplified model of a
Processes product petrochemical facility.
(continued) . .. . .

e explain applications of electronic equipment and
computer technology in monitoring and
controlling manufacturing operations
e describe storage facilities and distribution systems | Construct flow charts that

within the industry, and their impact on industry
location and product costs

explain environmental assessment and
management practices conducted by industry
throughout manufacturing operations

describe industry initiatives that respond to
environmental concerns

describe industry initiatives that address
occupational health and safety requirements

describe industry initiatives in re-refining and
reprocessing to ensure a life-cycle approach to
chemicals management.

illustrate storage and
distribution systems.

Research environmental
standards and the
enforcement of safe
operating procedures
throughout
manufacturing
operations.

For example:
e waste treatment
e ecmission control.

For example:

o odour scrubbers

® noise suppressants
e water purification.

Research the development
of recycled materials for
specific environments
and applications.

152
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‘ MODULE ENM3060: PETROCHEMICALS (continued)

Concept Specific Learner Expectations Notes
The student should:
Career Opportunities | ® research careers and the range of occupational Plan for individual/group
opportunities within the petrochemical industry; researchand
c-8-: . . address:
— engineering e job description
— technical and support services o employment market
— apprenticeship trades ¢ education/training
* wage expectations.

— environmental management

Contact the “Career
Information Hotline”

e explain the personnel structure within a (Alberta Advanced
petrochemical industry Education and Career
. Development).
e evaluate current employment opportunities based
on employment statistics See the National
Occupational Profiles
(NOC) in Section H:
e research trends in the refining and manufacturing Linkages/Transitions.
of petroleju.rn based products, and future career Arrange/facilitate:
opportunities. ¢ information interviews
¢ work study/experience
' ¢ job shadowing.
Advanced , CTS, Energy and Mines /F.39
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. MODULE ENM3070: INDUSTRIAL MATERIALS (PRIMARY MANUFACTURING)

Level: Advanced
Theme: Technology and Applications
Prerequisite: ENM2070 Refining Rocks & Minerals

Module Description:  Students investigate technoiogies used to convert petroieum and minerai
resources into industrial (stock) materials used in secondary manufacturing
. processes, and they explain related career opportunities.

Module Parameters: Access to a primary manufacturing industry.
Access to a science, construction or fabrication laboratory.

This module requires off-campus learning experiences and should be combined
with relevant work study, work experience and/or modules from the Career
Transitions strand; consultation with the work-site supervisor will ensure that
relevant safety considerations are addressed.

See the Off-Campus Education Guide for Administrators, Counsellors and
Teachers (Alberta Education) for further information regarding off-campus
learning.

Supporting Module: CTR2210 Workplace Safety (Practices) [Career Transitions Strand];
’ recommended for off-campus learning

Students must have a general knowledge of potential hazards and accepted safety
practices relevant to specific processing and/or manufacturing sites prior to
engaging in off-campus learning experiences. See Planning for Instruction in
Section C of this Guide for further information regarding student safety.

Advanced CTS, Energy and Mines /F.41
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MODULE ENM3070: INDUSTRIAL MATERIALS (PRIMARY MANUFACTURING)

(continued) .

Curriculum and Assessment Standards

Module Le.arner : Assessment Criteria and Conditions Suggestgd
Expectations Emphasis

The student will: - Assessment of student achievement should be based on:

-® - describe industrial .| ® completing a research project on industrial (stock) 10
- (stock) materials - materials produced through primary manufacturing.

- produced through -~ - Research to address:

" primary manufacturing . — major categories of raw materials used in primary
“processes £ manufacturing

— basic types of industrial (stock) materials
produced through primary manufacturing,
including metallic, structural, polymeric, ceramic
and composite

— standard forms for each type of industrial (stock)
material.

Assessment Tool
Research Process: Industrial (Stock) Materials,
ENM3070-1

Standard
Complete all components of research to a
standard of 3 on the rating scale

¢ conducting laboratory and/or field-based 40
investigations that involve:

— identifying the mechanical, chemical, thermal,
electrical/magnetic and optical properties of an
industrial (stock) material

— constructing models/diagrams that illustrate the
molecular structure of an industrial (stock)
material

— relating the physical/chemical properties and
molecular structure of an industrial (stock)
material to its applications in secondary
manufacturing.

Assessment Tool
Lab Investigations: Advanced Level, ENMLAB-3
Observation Checklist for Field-based
Investigations, ENMOBS

Standard
Conduct lab investigations to a standard of 3 on
the rating scale and/or complete all sections of
the observation checklist for field-based

investigations ‘

F.42/ Energy and Mines, CTS ) Advanced
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MODULE ENM3070: INDUSTRIAL MATERIALS (PRIMARY MANUFACTURING)

(continued)
1 . ..
Module Lc?amer Assessment Criteria and Conditions Suggcstgd
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e explain technologies e aflow chart that outlines raw materials, processes and 30
used to manufacture a technologies involved in the manufacture of a
metallic, polymeric, metallic, polymeric, ceramic or composite material.
ceramic or composite
materi:I or comp Assessment Tool
Assessment Criteria: Flow Charts, ENMFLO
Standard
Complete the flow chart to a standard of 3 on the
rating scale
e asummary of environmental assessment and
management practices conducted by industry
throughout manufacturing operations.
Assessment Tool
Presentations/Reports: Advanced Level,
ENMPRE-3
Standard
Achieve a minimum rating of 3 on the rating scale
for Presentations/Reports
e explain‘career | @ conducting research on technical, professional and 20
opportunities relevant to labour-based careers within the primary
a primary manufacturing manufacturing industry.
indu
stry Assessment Tool
Career Search: Advanced Level, ENMCAR-3
Standard
Conduct research to a standard of 3 on the rating
scale
e demonstrate basic e observations of individual effort and interpersonal Integrated
competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
Advanced CTS, Energy and Mines /F.43
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MODULE ENM3070:

INDUSTRIAL MATERIALS (PRIMARY MANUFACTURING)

e describe major categories of nonrenewable
resources (raw materials) used in primary
manufacturing

e identify and describe major types of industrial
(stock) materials produced through primary
manufacturing processes:

— metallic

— structural

-~ polymeric

— ceramic

— composite

e describe standard forms for each type of industrial
(stock) material:
— plate, bar and rod
— sheet, roll and film
— pellet and powder

e describe major consuming industries for stock
materials produced in Canada.

(continued)
Concept Specific Learner Expectations Notes
The student should:
Industrial (Stock) e compare primary and secondary manufacturing Obtain a copy of
Materials processes Edmonton Beneath Our
Feet from the Alberta
Geological Survey.

Research applications of:
¢ petroleum

¢ natural gas

¢ metallic ores

¢ nonmetallic ores.

For example, ferrous, non-
ferrous.

For example, sand, gravel,
crushed stone.

For example,
thermoplastic,
thermoset.

For example, clay-based,
refractory, glass,
abrasive.

For example, layered,
fibre-reinforced,
particle.

Provide examples and
assemble a display of
each type of industrial
(stock) material.

Research applications of
stock materials in:

¢ secondary
manufacturing

e construction

o consumer/domestic use.

Properties and
Applications

e describe and compare the molecular structure of a
metallic, polymeric, ceramic and composite
material

For example:

¢ atoms and molecules

¢ molecular arrangement

e attractions and
connections.

F.44/ Energy and Mines, CTS

(1997)
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MODULE ENM3070:

INDUSTRIAL MATERIALS (PRIMARY MANUFACTURING)
(continued)

Concept

Specific Learner Expectations

Notes

Properties and

The student should:

construct models that illustrate the molecular

Applications structure of metallic, polymeric, ceramic and/or
(continued) composite materials
e conduct experiments to determine the properties
of an industrial (stock) material:
hani For example, strength,

— mechanical elasticity and plasticity,
malleability and
ductility, hardness.

. For example, conductivity,

— chemical melting/freezing point,
combustibility, rate of

— thermal expansion.

For example, conductivity,

— electrical and magnetic resistivity, permeability.

. For example, opacity,
— optical reflectivity, colour.
e relate the properties of an industrial (stock) Research the development
material to its molecular structure of new materials for
specific environments
and applications.
e explain how the properties of an industrial (stock)

material determine its applications in product

design and secondary manufacturing processes.

Primary e research the conversion of a nonrenewable Distinguish between the
Manufacturing resource into an industrial (stock) material within "ef‘m‘:j 0(2‘:;‘; g;‘g)
Technologies 's pri ing i i fneras

g one of Canada’s primary manufacturing industries and the manufacture of
¢ identify specific mineral ores and/or petroleum stock :‘a‘er‘als used in
. . secondary

feedstocks used in the manufacturing process manufacturing

(ENM3070).
¢ describe techniques employed to manufacture the | For example:
stock material o thermal
e chemical
e mechanical
e clectrical.
e construct a flow chart outlining major stages in Tlustrate inputs,

the manufacturing process processes, outputs and

feedback systems.
Advanced CTS, Energy and Mines /F.45
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MODULE ENM3070: INDUSTRIAL MATERIALS (PRIMARY MANUFACTURING)

(continued)

Concept Specific Learner Expectations Notes

The student should:

Primary e explain applications of electronic equipment and | Draw/construct a
Manufacturing computer technology in monitoring and simplified model of a
Technologies controlling manufacturing operations lf’;‘ﬁ;y manufacturing

continued . s C '
( ) e describe storage facilities and distribution systems
within the industry, and their impact on industry
location and product costs
. . Construct flow charts that

e explain env1ronme'nta1 assessment an'd depict facilities/steps in
management practices conducted by industry storage and distribution.
throughout manufacturing operations ,

Research environmental
standards and the
enforcement of safe
operating procedures

e describe industry initiatives that respond to throughout

. ] manufacturing
environmental concerns operations.

For example:

e describe industry initiatives that address : :v;?:;:zax)e;);l
occupational health and safety requirements '

For example:

¢ odour scrubbers

® noise suppressants

o water purification.

e describe industry initiatives in reprocessing and Note links with ENM1090
recycling to ensure a life-cycle approach to (Fundamentals of
chemicals management. Recycling).

1 =4
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1 F.46/ Energy and Mines, CTS Advanced
E TC (1997) ©Alberta Education, Alberta, Canada

Aruitoxt provided by Eic:



MODULE ENM3070: INDUSTRIAL MATERIALS (PRIMARY MANUFACTURING)

. (continued)

Concept Specific Learner Expectations Notes
The student should:
Career Opportunities | ® research careers and the range of occupational Plan for individual/group
opportunities within primary manufacturing research and
. L. . prescatations that
mdustrl.es, e:g.. address:
— engineerng e job description
— technical and support services e employment market
— apprenticeship trades * education/training
® wage expectations.

— environmental management

e cxplain the personnel structure within a primary

manufacturing industry Contact the “Career

Information Hotline”

(Alberta Advanced
e evaluate current employment opportunities based Education and Career
on employment statistics Development).
e research trends in the manufacture of industrial See the National
(stock) materials, and future career opportunities; Occupational Profiles
e.g.: (NOC) in Section H:
. . Linkages/Transitions.
— developing new materials
‘ — recycling and resource conservation Arrange/facilitate:
— waste management. ¢ information interviews
o work study/experience
® job shadowing.
Advanced 4 CTS, Energy and Mines /F.47
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‘ .MODULE ENM3080: MARKET BASICS & TRENDS

Level: ‘ Advanced
Theme: Technology and Applications
Prerequisite: None

Module Description: Students explain the basic principles involved in marketing an energy or mineral
' resource, and analyze trends in the development and marketing of energy or
_mineral products. Gk |

Module Parameter:  Access to energy or mineral industry.

Supporting Module: ENM2080 Supply & Distribution

The student will: Assessment of student achievement should be based on:
e identify basic marketing | ¢ identify basic components of a marketing strategy 20
"~ principles and their used to transport and market an energy or mineral
application in an energy resource. Marketing components to address:
or mineral industry — commodity supply
— marketing structures
— transportation
‘ — pricing
— advertising and promotion

— sales and distribution.

Assessment Tool
Assessment Criteria: Components of a Marketing
Strategy, ENM3080-1

Standard
Identify basic components of the marketing
strategy to a standard of 3 on the rating scale

BEST COPY AVAILABLE

Advanced ﬂ 6‘ ‘ﬂ_ CTS, Energy and Mines /F.49
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MODULE ENM3080: MARKET BASICS & TRENDS (continued)

Module er . ..
Le.arn Assessment Criteria and Conditions S“ggeSte,d
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e describe market e apresentation or report that describes current 30
demands for an energy demands and markets for an energy or mineral
or mineral product, and commodity, product or service, and the impact of
describe the impact of government policies on marketing practices. Report
government policies on to include:
marketing practices — an analysis of social, political, economic and

environmental factors affecting market demands

~ the identification of local, national and/or
international markets

— reflection on the importance of the energy or
mineral resource to the Province of Alberta and
the Government of Canada

~ the identification of three or more relevant
government policies (e.g., local, provincial and/or
national)

~ based on information gathered from government
and industry contacts, a case history of the impacts
of one policy on marketing practices.

Assessment Tool
Presentations/Reports: Advanced Level,
ENMPRE-3

Standard
Achieve a minimum rating of 3 on the rating scale
for Presentations/Reports

e identify market trends © | ¢ developing and presenting a plan for altering an 40
and development energy or mineral-related policy, product or service,
opportunities in j_ or developing a new policy, product or service. Plan
domestic and e to address:
international markets - — consumer preferences and market opportunities

~ relevant social/economic/environmental factors

— identification of a target market

— a strategy for developing the product or service

— local and global marketing strategies

~ supporting trade structures, policies and/or
agreements.

Assessment Tool
Assessment Criteria: Developing a Marketing
Plan, ENM3080-2

Standard
Develop the plan to a standard of 3 on the rating
scale ‘
X F.50/ Energy and Mines, CTS Advanced
< .
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MODULE ENM3080: MARKET BASICS & TRENDS (continued)

, 'MOdUIC Le.amer‘_;‘ Assessment Criteria and Conditions Suggested
- . «Expectations . - - - Emphasis
The student will: Assessment of student achievement should be based on:
e sexplain career - ¢ conducting research on technical, professional and 10
" .opportunities relevant to: labour-based careers within the marketing sector of an
the:development-and - energy or mineral industry.
ﬁglére;qg;;);fgzrgy..or_ Assessment Tool
>ral pro Career Search: Advanced Level, ENMCAR-3
Standard
Conduct research to a standard of 3 on the rating
scale
‘demonstrate ba e observations of individual effort and interpersonal Integrated
;competencies. interaction during the learning process. throughout
Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above
‘ Concept Specific Learner Expectations Notes

The student should:

Market Principles e research local, national and international markets | Identify factors affecting
for an energy or mineral resource market demand.

e analyze market demands and fluctuations Research the role of
consumer preferences in
determining markets.

e distinguish between nonregulated (open) and Visit a local “tgit)’

: company and note
regulated (closed) marketing systems products, services, etc.

e identify and compare viable marketing Compare methods of

alternatives for the product or service; e.g.: advertising and
— direct producer marketing promotion.
— open markets
— marketing boards
— cooperatives
Advanced CTS, Energy and Mines /F.51
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MODULE ENM3080: MARKET BASICS & TRENDS (continued)

— cost factors

e explain how products are moved to market,
including the function of intermediate stops such
as terminals and bulk plants

e describe the effectiveness of different methods of
transportation; e.g.:
— marine, road and rail systems
— pipeline systems

e evaluate the role of advertising and promotion in
retailing practices, and their impact on consumer

Concept Specific Learner Expectations Notes
The student should:
Market Principles o identify factors that influence pricing of the Loan “The Gasoline
(continued) product or service; e.g.: Game” (a computer
R simulation that
— market analysis examines factors
— supply and demand determining the price of

gasoline) from the
Petroleum
Communication
Foundation.

Explain the function of
different types of
pipelines:

e gathering lines

¢ crude oil trunk lines

¢ product trunk lines.

Examine trends in
promotional and
marketing strategies.

environmental factors that affect market demand
for an energy or mineral resource

e research and prepare a case history on market
demands for one energy or mineral commodity

¢ identify major export partners for oil, oil products
and natural gas, coal and coal-generated energy,
or mineral resources

demands.
Design/evaluate an
approach to marketing.
Market Practices ¢ identify social, political, economic and Explain how market

demand may be
influenced by:

e consumer trends

o trade liberalization

o inflation and dollar
value

e environmental
concerns.

Obtain the Canadian
Minerals Yearbook
from Natural Resources
Canada.

Gather information and
statistics from a variety
of current sources; e.g8.:

o by talking to specialists

¢ by contacting
government agencies

¢ by searching the
Internet.

Locate major export
partners on a map of the
world.

F.52/ Energy and Mines, CTS

El{f C (1997)
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MODULE ENM3080: MARKET BASICS & TRENDS (continued)

Concept Specific Learner Expectations Notes

The student should:

Market Practices e compare the nature and extent of Canada’s market | Consider the competitive
(continued) share in North America, the Pacific Rim, Europe ic_iva;ntages and .
. dicadvantases of
and other locations different nations.

. 1der.1t{fy nathnal and provincial government Research impacts of:
policies that influence the development and e National Energy
marketing of an energy or mineral resource Program

e Western Economic
Diversification
e Oil and Gas Royalty

e research and prepare a case history regarding the Reduction.
impact of one government policy on the Contact government and
development and marketing of an energy or industry resource
mineral resource in Canada persons.

e evaluate the impact of national and provincial For example:
environmental protection policies on the e cost of production
development and marketing of a commodity or ¢ market demand for

green” products.
product

e evaluate the impact of national and provincial For example:
transportation policies on the development and e product price
marketing of a commodity or product * extent of market.

e evaluate the impact of provincial, national and For example:
international trade agreements on the * XV;S;‘;’:‘/AHMUC
de.ve10pment and marketing of an energy or e North American Free
mineral resource. Trade Agreement

e European Economic
Community.
Market Development | ¢  consider factors that influence market trends and | For example:
resulting trade opportunities ® demographic
e environmental
® economic.

e evaluate the impact of developing technologies on
one of Canada’s energy or mineral products For example:

e production efficiency

e resource utilization

e development of value-
added commodities.

e identify market opportunities that arise from

duct diversification and specializatio Rescarch new and
product diversification and specialization, emerging products
international trade and participation in a global and/or services derived
economy from an energy or
mineral resource.
Advanced CTS, Energy and Mines /F.53
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MODULE ENM3080: MARKET BASICS & TRENDS (continued)

Concept

Specific Learner Expectations

Notes

Market Development

The student should:

e outline market conditions leading to, and steps in

Research steps taken to

(continued) altering, a product or service, or developing a patent a product or
related product or service process.
¢ explain the role of market research and product Design and conduct a
development in adapting a commodi roduct or survey regarding
. P pting . y,p consumer preferences
service to meet present and anticipated needs for a product or service.
e evaluate opportunities for the global marketing of | ¢ nsider market
a commodity, product or service opportunities in:
. ¢ the United States and
e compare approaches used to market a commodity, Mexico
product or service in Canada with approaches e nations of the Pacific
used in other nations. Rim
¢ other developing
nations.
Career Opportunities | @ research careers and the range of occupational Plan for individual/group
research and

opportunities related to marketing an energy or
mineral resource; e.g.:
— market survey
— advertising and sales
— transportation and distribution
— product development
— support services
+ legal
» consulting
* environmental

e infer career opportunities and trends from
employment statistics

e research trends in the marketing sector of an
energy or mineral industry, and resulting career
opportunities.

presentations that
address:

job description
employment market
education/training
wage expectations.

Contact the “Career
Information Hotline”
(Alberta Advanced
Education and Career
Development).

See the National
Occupational Profiles
(NOC) in Section H:
Linkages/Transitions.

Arrange/facilitate:
¢ information interviews
* work study/experience
¢ job shadowing.

F.54/ Energy and Mines, CTS
(1997)
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"Prerequisite: Y

Level:. -
?‘Themet‘ . :::,.Management and Conservatlon

:f"ENM2090 Energy Desxgns/Systems 1 (Basm Prmc1ples)

Students analyze energy savmg technologles d systems and demgn a‘
‘.».;resxdentla]/commerc:al structure.or-transportation: technology that demon§trates~.
- the principles of energy conservation and efficiency. . ..

Module Parameters: Access to a construction, fabrication, mechanics or science laboratory.

Curriculum and Assessment Standards

Suggested

Assessment Criteria and Conditions -
Emphasis

Assessment of student achievement should be based on:

e conducting an energy audit within a residential/ 40
commercial environment or transportation sector.
Audit to include:

— an inventory/review of past and present energy use

— the establishment of acceptable goals for energy
efficiency and consumption

— proposed strategies for achieving energy-use
goals.

Assessment Tool
Task Checklist: Energy Audit, ENM3090-1

Standard
Complete the energy audit to a standard of 3 on
the rating scale

BEST COPY AVAILABLE

i 1
Advanced : 167 CTS, Energy and Mines /F.55
©Alberta Education, Alberta, Canada (1997)



MODULE ENM3090: ENERGY DESIGNS/SYSTEMS 2 (PRACTICAL APPLICATIONS)

(continued)
Module Le.amer Assessment Criteria and Conditions Suggestgd
Expectations Emphasis
The student will: Assessment of student achievement should be based on:
e .design a residential/ e given a problem in energy design, constructing a 50
~ .commercial structure or . drawing/model of a residential/commercial structure
- -transportation or transportation technology that addresses the
technology thatuses =~ problem. The drawing/model must illustrate:

— aclear response to the design problem

— component parts and processes

— efficient use of energy and other resources
— regard for human and environmental safety.

energy conservation and
ciency, ... .

Assessment Tool
Project Assessment: Technology Design,
ENMTEC
Assessment Criteria: Diagrams and Technical
Drawings, ENMDRA

Standard
Complete the design and drawing/model to a
standard of 3 on the rating scale

e completing a research project on one or more career 10
opportunities in energy design.

Assessment Tool
Career Search: Advanced Level ENMCAR-3

Standard
Conduct research to a standard of 3 on the rating
scale ‘

e observations of individual effort and interpersonal Integrated
interaction during the learning process. throughout

Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above

Concept Specific Learner Expectations Notes

The student should:

Energy Analysis e conduct an inventory of energy use within a Ask local utility
residential/commercial environment or companies ab(?"t energy

) analysis in residential/
transportation sector

commercial
environments. .
F.56/ Energy and Mines, CTS ﬂ 8 Advanced
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MODULE ENM3090: ENERGY DESIGNS/SYSTEMS 2 (PRACTICAL APPLICATIONS)
(continued)
Concept Specific Learner Expectations Notes
The student should:
Energy Analysis analyze energy efficiency within the residential/ If analyzing energy use in
(continued) commercial environment or transportation sector the transportation
scctor, refer o Wise
Use of Petroleum
Resources: The Car in
Our Daily Lives (see
Section I: Learning
Resource Guide).
Plan for:
¢ discussion and debate
. e personal action plans.
establish a target level of energy efficiency and
determine potential savings that may result from | Contact resource persons
achieving this target from the residential,
commercial or
research technologies and/or strategies that can be transportation sector.
used to achieve the target level of energy
efficiency.
Low Energy Designs identify an energy design problem relevant to a Consider design problems

and Systems

residential/commercial structure or transportation
technology

research design technologies available to respond
to the situation

identify limitations present in the design problem

examine similar structures or technologies that
incorporate energy efficient design suitable for
the context

generate alternatives regarding the design, select
the most appropriate alternative, and plan a
sequence of tasks to creatc the structure or
technology

make/model a structure or technology by
following plans that have been established

and solutions that
address:

e size and/or weight

¢ topographic and/or
climatic factors

e energy transfer and/or
conversion

¢ comfort and practical
use

® cost limitations.

Approach problems from a
historical perspective
(e.g., 1980s energy
crisis and the
development of the fuel
injector).

Talk to others to clarify
ideas. Consider similar
problems and how they
were solved. Make
reasoned judgements
regarding design
potential.

Plan for:
e drawing/designing
e constructing models.

Advanced

®©Alberta Education, Alberta, Canada

169

CTS, Energy and Mines /F.57

(1997)




MODULE ENM3090: ENERGY DESIGNS/SYSTEMS 2 (PRACTICAL APPLICATIONS)

(continued)
Concept Specific Learner Expectations Notes
The student should:

Low Energy Designs | ¢ evaluate the strengths and limitations of the Assess the design in
and Systems energy design, and consider alternatives that may relation to:
(continued) improve the process and/or outcomes. * original needs and

intentions

o efficient use of
resources

e human and
environmental safety.

Career Opportunities | ¢ research careers and the range of occupational Plan for individual/group

opportunities in low energy design and research and "
. B presentations that
technol.ogy, e.g: address:
— engineering e job description
— technical and support services o employment market
— environmental management * education/training
® wage expectations.

Contact the “Career
Information Hotline”
(Alberta Advanced
Education and Career
Development).

e infer career opportunities and trends from See the National

employment statistics 8?83’;;0;:2?&5

Linkages/Transitions.

e research trends in low energy designs and Arrange/facilitate:

1 systems, and resulting career opportunities. * infarmation interviews
o work study/experience

o job shadowing.

F.58/ Energy and Mines, CTS 1 7 ’9 Advanced
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TEGRATED RESOURCE MANAGEMENT (BALANCING NEEDS) .-

E‘Theme:

:Prereqmmte. :

;{Module Descrlptlon

Module Parameters: Access to government, industry and community organizations responsible for
sustainable energy management and environmental stewardship.

Note: This is a summative module that requires prior knowledge of the
principles of sustainable development. It should be the last module studied in a
series of Energy and Mines modules.

Curriculum and Assessment Standards

Suggested

Assessment Criteria and Conditions ”
Emphasis

| Assessment of student achievement should be based on:

e apresentation or report that prov1des definitions and 20
Alberta examples of:

— renewable and nonrenewable resources
— conservation

— sustainable development

— supply-side management

— demand-side management

— integrated resource use.

Assessment Tool
Presentations/Reports: Advanced level,
ENMPRE-3

Standard
Achieve a minimum rating of 3 on the rating scale
for Presentations/Reports

Advanced T CTS, Energy and Mines /F.59
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MODULE ENM3100: INTEGRATED RESOURCE MANAGEMENT (BALANCING NEEDS)
(continued)

Module Le.arner Assessment Criteria and Conditions Suggested
Expectations Empbhasis

The student will: Assessment of student achievement should be based on:

e present a plan for the e developing and presenting a plan for the sustainable 70
sustainable development development and integrated use of an energy or
and integrated use of an mineral resource. Plan to address:
energy or mineral — short- and long-term goals and objectives
resource — the views of relevant stakeholder groups

— aprocess for public involvement

— proposed management standards and guidelines

— aschedule of development activities

— amap/flow chart that identifies existing and

proposed developments, processes and
technologies, and supply/distribution networks

— permits, licences and/or other legal agreements

that may affect the plan

— a strategy for monitoring use and resolving

potential conflicts.

Assessment Tool
Assessment Criteria: Developing a Resource
Management Plan, ENM3100-1

Standard
Achieve a minimum performance rating of:
— 2 in management outcomes
— 3 in planning processes

‘® explain career ‘| » completing a research project on one or more career 10
opportunities relevant to clusters in resource management.
resource management

Assessment Tool
Career Search: Advanced Level, ENMCAR-3

Standard
Conduct research to a standard of 3 on the rating
scale

‘e demonstrate basic ® observations of individual effort and interpersonal Integrated
competencies. i interaction during the learning process. throughout

Assessment Tool
Basic Competencies Reference Guide and any
assessment tools noted above

F.60/ Energy and Mines, CTS 1 72 Advanced
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MODULE ENM3100: INTEGRATED RESOURCE MANAGEMENT (BALANCING NEEDS)
(continued)
Concept Specific Learner Expectations Notes
The student should:
Management e explain sustainable development, conservation This is a summative
Principles and environmental citizenship within the context module requiring

of Alberta’s energy or mineral resources

e describe principles of supply-side resource
management and demand-side resource
management by citing examples of each within
Alberta

e research local opportunities for consultation and
public involvement in resource management
decisions.

I e — |
llﬂ\-l\sl (VLT YTIVY

knowledge of
development
principles. It should
be the last module
studied in a sequence

of Energy and Mines
modules.

For example:

e community associations

e industry

e local government

e provincial departments/
agencies.

Planning Process

e describe short- and long-term goals for the
sustainable development and integrated use of an
energy or mineral resource

e identify major factors to be addressed in a
resource management plan:
— the objectives of different stakeholders
— relevant government legislation/regulations
— an inventory of existing resources
— appropriate development and production
techniques
— market characteristics and trends
— applications of research and technology

o identify alternatives regarding supply-side and
demand-side management, and select the
preferred alternatives

For example:

e social

® economic

e environmental.

Invite resource managers
from local energy/
mineral industry to
explain management
processes and
techniques.

Survey the views of
different stakeholder
groups and resolve
conflicts that may arise.

For example:

e recreational
environmental
e industrial

e agricultural.

Incorporate consultation
with other resource
users and public
involvement into the
planning process.

Interview local
landowners regarding
their views on resource
management.

Advanced
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MODULE ENM3100: INTEGRATED RESOURCE MANAGEMENT (BALANCING NEEDS)

(continued)
Concept Specific Learner Expectations Notes
The student should:
Planning Process e describe on permits, licences or other legal
(continued) agreements that may be required
e identify a set of actions and present the Specific management
management plan; e.g.: plans will vary, but

need to address some

— ageneral description of the resource and ;
common actions.

proposed developments
— long- and short-term management objectives
— proposed management standards and

guidelines
- aschedule of short-term development
activities
Maps/flow charts might
e prepare a map/flow chart to accompany and illustrate:
elaborate upon the management plan * location of resources
e proposed development
activities
e describe techniques for monitoring resource use, * ;‘;f:tyﬂ?: d distribution
management outcomes and resolving potential e interactions with other
conflicts. sectors.
Career Opportunities | e  research careers and the range of occupational Plan for individual/group
opportunities in resource management; €.g.: research and
— engineering presentations that
address:
— technical and support services o job description
— environmental management e employment market
¢ education/training
® wage expectations.

Contact the “Career
Information Hotline”
(Alberta Advanced
Education and Career
Development).

e evaluate current employment opportunities based | See the National

on employment statistics Occupational Profiles
(NOC) in Section H:
Linkages/Transitions.

e research trends in resource management, and Arrange/facilitate:

future career opportunities. e information interviews

¢ work study/experience
* job shadowing.

F.62/ Energy and Mines, CTS Advanced
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ENERGY AND MINES
SECTION G: ASSESSMENT TOOLS

The following pages comprise background information and strategies for assessing
student achievement and the assessment tools that are listed in Sections D, E and F of this
Guide.

This section of the Guide to Standards and Implementation
has been designed to provide a common base of understanding
about the level of competencies students are expected to
demonstrate to successfully complete a module. The goal is
to establish assessment standards for junior and senior high
school students that are fair, credible and challenging.

' These tools will assist teachers throughout the province to
more consistently assess student achievement. The purpose of
expanding on the assessment standards is to:

e increase confidence among students, parents, business/
industry and post-secondary that students can demonstrate
the competencies specified in the modules they have
completed

e encourage fairness and equity in how students’ efforts are
judged
enable learners to focus effort on key learnings

e support teachers and community partners in planning and
implementing CTS.

These tools were validated during the optional stage of CTS
implementation.

Assessment Tools ,] CTS, Energy and Mines /G.1
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ASSESSING STUDENT
ACHIEVEMENT IN CTS

The CTS assessment standards assess two basic
forms of competency:

e What can a student do?
e make a product (e.g., wood bowl, report,
garment)
e demonstrate a process
e strand-related competencies
keyboarding, hair cutting,
techniques, lab procedures)
e basic competencies (e.g., resource
use, safety procedures, teamwork).

(e.g.,
sewing

e What does a student know?
e knowledge base needed to demonstrate a
competency (link theory and practice).

CTS Defines Summative Assessment Standards

The assessment standards and tools defined for the
CTS modules, referenced in Sections D, E and F
of this Guide, focus on the final (or summative)
assessment of student achievement.

Assessment throughout the learning period
(formative assessment) will continue to evaluate
how students are progressing. Teachers direct and
respond to students’ efforts to learn—setting and
marking tasks and assignments, indicating where
improvement is needed, sending out interim
reports, congratulating excellence, etc.

Teachers will decide which instructional and
assessment strategies to apply during the
formative learning period. As formative and
summative assessment are closely linked, some
teachers may wish to modify the tools included in
this section to use during the instructional process.
Teachers may also develop their own summative
assessment tools as long as the standards are
consistent with the minimum expectations
outlined by Alberta Education.

G.4/ Energy and Mines, CTS
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Grading and Reporting Student Achievement

When a student can demonstrate ALL of the exit-
level competencies defined for the module
(module learner expectations), the teacher will
designate the module as “successfully completed.”
The teacher will then use accepted grading
practices to determine the percentage grade to be
given for the module—a mark not less than 50%.

The time frame a teacher allows a student to
develop the exit-level competency is a local
decision. NOTE: The Senior High School
Handbook specifies that students must have access
to 25 hours of instruction for each -credit.
Students may, however, attain the required
competencies in less time and may proceed to
other modules.

Teachers are encouraged to consult their
colleagues to ensure grading practices are as
consistent as possible.

High school teachers may wish to refer to
“Directions for Reporting Student Achievement in
CTS” for information on how to use the CTS
course codes to report the credits that students
have earned to Alberta Education. (Copies of this
document have been forwarded to superintendents
and senior high school principals.)

Components of Assessment Standards in CTS

The following components are included in each
module:

e module learner expectations (in the shaded
left column of the module) define the exit-
level competencies students are expected to
achieve to complete a module. Each MLE
defines and describes critical behaviours that
can be measured and observed. The student
must meet the standard specified for ALL
MLEs within a module to be successful.

&) Assessment Tools
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o suggested emphasis (right column of the
module) provides a guideline for the relative
significance of each MLE and can be used to
organize for instruction.

e criteria and conditions (middle column of
the module) set the framework for the
assessment of student competency, specifying
the minimum standard for performance and
including a reference to assessment tools,
where appropriate.

Criteria define the behaviours that a student
must demonstrate to meet the designated
standard. For example, the criteria could
describe the various techniques that must be
demonstrated when using a tool, and/or
describe the minimum components of a
project the student must complete.

Conditions outline the specifications under
which a student’s competency can be judged.
For example, the conditions could specify
whether the assessment should be timed or
not, or if the student should be allowed to
access support resources or references.

Standard may be defined by (1) assessment
tools and/or (2) “illustrative examples” of
student work (both of which are referenced in
this section, or sometimes in approved
learning resources).

Assessment Tools included in this section of
the Guide tend to be of two types:

e tools generic to a strand or to the entire
CTS program; e.g., a standard five-point
rating scale is used in all strands. Other
generic tools include assessing reports and
presentations and lab safety checklists.
(Names of these tools include the strand
code [e.g., “INF” for Information
Processing] and a code for the type of
tool [e.g., “TDENT” for Text-Data
Entry].)

Assessment Tools
©Alberta Education, Alberta, Canada

e tools specific to a module; e.g.,
assessment checklist for assessing a
venture plan in Enterprise and Innovation
or a checklist for sketching, drawing and
modelling in Design Studies. (Names of
these tools include the module code; e.g.,
“INF1010-1" indicating that it is the first
module-specific tool used in Information
Processing Module 1010.)

Development and Validation Processes

The “Criteria and Conditions” and “Suggested
Emphasis” columns have been validated with
extensive input from teachers, professional
associations/contacts and post-secondary
institutions. The goal was to prepare well-
structured assessment standards and related
assessment tools that:

o establish an appropriate level of challenge and
rigour

o relate directly to the type of learning described
in the curriculum standard

® are easy to understand

¢ are efficient to implement .

* can provide a consistent measure of what was
expected to be measured.

As students and teachers work with the
assessment standards and tools, it is expected that
levels of performance will increase as more and
more students are able to achieve the minimum
standard. Therefore, the assessment standards and
related tools will continue to be monitored, and
revised as necessary to ensure appropriate levels
of rigour and challenge, and successful transitions
for students as they leave high school and enter
the workplace or related post secondary programs.

CTS, Energy and Mines /G.5
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ASSESSING STUDENT ACHIEVEMENT
IN ENERGY AND MINES

Assessing student achievement in Energy and
Mines involves gathering information about what
a student knows and is able to do, and comparing
this information with learning outcomes defined
by the curricuilum (i.e., module learner
expectations, assessment conditions and criteria,
illustrative examples/reference sets).

Summative assessment for each module in Energy
and Mines will focus attention on process (e.g.,
how the student approaches/performs particular
tasks) and product (e.g., quality characteristics of
the task performed, item produced or service
rendered). While there are also knowledge-based
components of learning within each module, a
greater emphasis has been suggested for learning
that involves the transfer/application of
knowledge in task- or service-oriented situations.

Assessment Strategies and Tools

A variety of assessment tools are provided for
assessing student performance within each
module. Each tool communicates, through a
five-point rating scale, a minimum standard for the
completion of a learning task. Criteria for
assessing the “basic competencies” students are
expected to demonstrate throughout the learning
process have been integrated with other
performance criteria in each tool.

The assessment tools, when used collectively for a
particular module, will assist teachers to assess
successful module completion in an equitable and
consistent manner. Depending on the way the
classroom is organized, assessment tools may be
used with individual students upon completion of
specific learning tasks, or with the entire class at
the end of a learning period.

Tools Generic to CTS

The generic rating scale has been used to develop
several of the tools in CTS. A generic framework
for assessing the processes CTS students apply in
completing a task or project is included in this
section, It is based on the notion that students will

G.6/ Energy and Mines, CTS
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follow a process as they work through their
projects and that this process has a number of
sequential steps. The framework shows the
increasing expectations from the introductory, to
the intermediate, to the advanced level.

Some assessment tools, e.g., Presentations/
Reports (CTSPRE) are generic to CTS and have
been included in this section. In assessing MLEs
at the introductory level, PRE100 would be used.
Since the content portion of this tool must relate
specifically to an MLE in a module, the tool has
been adapted, labelled and included under
Assessment Tools Specific to the Energy and
Mines strand, ENM, and to the module, e.g.,
ENM1010 (module number), and the tool number
(within the module), e.g., ENM1010-1.

The Basic Competencies Reference Guide can be
used directly as a checklist or as a guide to assess
these competencies through other teacher-
developed tools.

Tools Generic to Energy and Mines

Assessment tools generic to Energy and Mines

have been developed to assist in assessing student

performance in key areas of learning across the

scope and sequence. The generic tools

communicate minimum performance standards

for:

e conducting research, preparing reports and
making presentations

e performing practical tasks
design and construction

e conducting laboratory and
investigations

e analyzing, negotiating and debating energy-
and environment-related issues

e proposing personal/shared actions that foster
environmental citizenship

e exploring career trends and conducting
searches of employment opportunities.

in technology

field-based

The generic tools, referenced as applicable
throughout each module in the conditions and
criteria column, are identified with a six- or nine-
letter code (e.g., ENMOBS, ENMLOG-VOL).
Generic tools developed for use in modules at a
specific level are further identified by a number

Assessment Tools
©Alberta Education, Alberta, Canada
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(e.g., ENMPRE-1 for introductory, ENMPRE-2
for intermediate, ENMPRE-3 for advanced).

Tools Specific to Energy and Mines Modules

Other assessment tools have been developed to
assess competencies that are unique to specific
modules within the Energy and Mines strand.
These “module-specific” tools, also referenced in
the conditions and criteria column for each
module, are identified by the module number
followed by a tool number (e.g., ENM1070-1 for
the first module-specific tool in module
ENM1070).

In some instances, authorized learning resources
have been identified as assessment tools for
specific modules.  These learning resources
usually contain test banks and other assessment
strategies considered effective in establishing
minimum standards for achievement.

Where appropriate, “Illustrative Examples” or
“Sample Assignments/Projects” have been
provided in a further attempt to communicate
realistic expectations and acceptable standards of
achievement.

Assessment Tools
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BASIC COMPETENCIES REFERENCE GUIDE

The chart below outlines basic competencies that students endeavour to develop and enhance in each of the CTS strands and modules.
Students’ basic competencies should be assessed through observations involving the student, teacher(s), peers and others as they complete the
requirements for each module. In general, there is a progression of task complexity and student initiative as outlined in the Developmental
Framework*. As students progress through Stages 1, 2, 3 and 4 of this reference guide, they build on the competencies gained in earlier
stages. Students leaving high school should set themselves a goal of being able to demonstrate Stage 3 performance.

Suggested strategies for classroom use include:

e having students rate themselves and each other
e using in reflective conversation between teacher and student
* highlighting areas of strength

® tracking growth in various CTS strands
highlighting areas upon which to focus
® maintaining a student portfolio.

O acquires specialized knowledge, | O
skills and attitudes

O identifies criteria for evaluating | O
choices and making decisions

to achieve them, with direction

applies specialized knowledge,
skills and attitudes in practical
situations

identifies and applies a range of
effective strategies for solving
problems and making decisions

steps to achieve them

transfers and applies specialized
knowledge, skills and attitudes
in a variety of situations

uses a range of critical thinking
skills to evaluate situations,
solve problems and make
decisions

Stage 1— The student: Stage 2— The student: Stage 3— The student: Stage 4— The student:
Managing Learning
O comes to class prepared for ] > —» > » | O > >
learning
O follows basic instructions, as O follows instructions, with limited | O follows detailed instructions on > —»>
directed direction an independent basis
O sets goals and establishes steps O sets clear goals and establishes O demonstrates self-direction in

learning, goal setting and goal
achievement

transfers and applies learning in
new situations; demonstrates
commitment to lifelong leaming
thinks critically and acts
logically to evaluate situations,
solve problems and make
decisions

evaluating alternatives

— selecting appropriate

O uses a variety of learning O explores and uses a variety of O selects and uses effective O > >
strategies learning strategies, with limited leamning strategies
direction O cooperates with others in the O provides leadership in the
effective use of learning effective use of learning
strategies strategies

Managing Resources ]

O adheres to established timelines; | O creates and adheres to timelines, | O creates and adheres to detailed O creates and adheres to detailed
uses time/schedules/planners with limited direction; uses time/ timelines on an independent timelines; uses time/schedules/
effectively schedules/planners effectively basis; prioritizes task; uses time/ planners effectively; prioritizes

schedules/planners effectively tasks on a consistent basis

O uses information (material and O accesses and uses a range of O accesses a range of information | O uses a wide range of information
human resources), as directed relevant information (material (material and human resources), (material and human resources)

and human resources), with and recognizes when additional in order to support and enhance
limited direction resources are required the basic requirement

O uses technology (facilities, O uses technology (facilities, O selects and uses appropriate O recognizes the monetary and
equipment, supplies), as equipment, supplies), as technology (facilities, intrinsic value of managing
directed, to perform a task or appropriate, to perform a task or equipment, supplies) to perform technology (facilities,
provide a service provide a service, with minimal a task or provide a service on an equipment, supplies)

assistance and supervision independent basis

O maintains, stores and/or disposes | O maintains, stores and/or disposes | O maintains, stores and/or disposes | 0 demonstrates effective
of equipment and materials, as of equipment and materials, with of equipment and materials on techniques for managing
directed limited assistance an independent basis facilities, equipment and

supplies

Problem Solving and Innovation

O participates in problem solving | O identifies the problem and O thinks critically and acts O identifies and resolves problems
as a process selects an appropriate problem- logically in the context of efficiently and effectively

O learns a range of problem- solving approach, responding problem solving
solving skills and approaches appropriately to specified goals

and constraints

O practices problem-solving skills | O applies problem-solving skills to | O transfers problem-solving skills | O identifies and suggests new ideas
by responding appropriately to a a directed or a self-directed to real-life situations, by to get the job done creatively,
clearly defined problem, speci- activity, by: generating new possibilities by:
fied goals and constraints, by: — generating alternatives O prepares implementation plans — combining ideas or
— generating alternatives — evaluating alternatives O recognizes risks information in new ways

— selecting appropriate alternative(s) seemingly unrelated ideas
alternative(s) — taking action — secking out opportunities in
— taking action an active manner

— making connections among

G.8/ Energy and Mines, CTS
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Staggl— The student:

Stage 2— The student:

Stage 3— The student:

Stage 4— The student:

Communicating Effectively
‘ O uses communication skills; e.g.,
reading, writing, illustrating,
speaking
O uses language in appropriate
context

O listens to understand and learn

O demonstrates positive
interpersonal skills in selected

O communicates thoughts, feelings
and ideas to justify or challenge
a position, using written, oral
and/or visual means

O uses technical language
appropriately

O listens and responds to

tmdnvnenmd nemd lanen
¢ S804 QNG o4

O demonstrates positive
interpersonal skills in many

O prepares and effectively presents

accurate, concise, written, visual
and/or oral reports providing
reasoned arguments

encourages, persuades,
convinces or otherwise
motivates individuals

O listens and responds to

understand, leamn and teach

O demonstrates positive

interpersonal skills in most

O negotiates effectively, by
working toward an agreement
that may involve exchanging
specific resources or resolving
divergent interests

O negotiates and works toward a
consensus

O listens and responds to under-
ctand, learn, teach and evaluare

O promotes positive interpersonal
skills among others

O works collaboratively in
structured situations with peer
members

O acknowledges the opinions and
contributions of others in the

O cooperates to achieve group
results

O maintains a balance between

contexts contexts contexts

Working with Others

O fulfills responsibility in a group | O > > seeks a team approach, as O leads, where appropriate,
project appropriate, based on group mobilizing the group for high

needs and benefits; e.g., idea

potential, variety of strengths,

sharing of workload

works in a team or group:

— encourages and supports
team members

— helps others in a positive

performance

O understands and works within
the context of the group

O prepares, validates and

speaking, listening and manner implements plans that reveal
group responding in group discussions — provides leadership/ new possibilities
O respects the feelings and views followership as required
of others — negotiates and works toward
consensus as required
Demonstrating Responsibility
. Attendance

O demonstrates responsibility in O > —> > » (O > >

attendance, punctuality and task
completion

Safety

O follows personal and
environmental health and safety
procedures

O identifies immediate hazards and
their impact on self, others and
the environment

O follows appropriate/emergency
response procedures

Ethics

O makes personal judgements
about whether or not certain
behaviours/actions are right or
wrong

O recognizes and follows personal
and environmental health and

safety procedures safety procedures safety procedures to a variety of
environments and situations
O identifies immediate and »- —» (O »- »
potential hazards and their
impact on self, others and the
environment
] » > > » | 0O > »

establishes and follows personal
and environmental health and

O transfers and applies personal
and environmental health and

O assesses how personal
judgements affect other peer
members and/or family; e.g.,
home and school

assesses the implications of
personal/group actions within
the broader community; e.g.,
workplace

O demonstrates accountability for
actions taken to address
immediate and potential hazards

O analyzes the implications of
personal/group actions within
the global context

O states and defends a personal
code of ethics as required

* Developmental Framework
e Simple task

e  Structured environment
e Directed learning

o Task with limited variables
e Less structured environment
o Limited direction

Task with multiple variables
Flexible environment
Self-directed learning,

seeking assistance as required

o Complex task
e Open environment
o Self-directed/self-motivated

Assessment Tools

O ©Alberta Education, Alberta, Canada

ERIC

Aruitoxt provided by Eic:

183

CTS, Energy and Mines /G.9

(1997)



epeue)

1V ‘UonEonpg BUQIVE

S[OO L, JUSWISSASSY

G381

L661)
SLD ‘saulq pue A31oug /01D

*Korendoiddeur
pasn are
sassaoo1d J0/pue

*$3WOMNO PIULIIP

‘K1oreudoddeut pasn are sassao01d Jo/pue

S[eU)RUI ‘SO0, parodwod jou sey || sfeusjew ‘sjoog, "sawooINo pauyap pays[duioo jou sey
*$221A43S JUI1O/4FUIOISNI
‘A[orendoxdde Jo 28uva pasnuy v sap1aodd “Kjaanniadoos
-$2014435 URISISUOD pasnare SYdOp| IuAISISU0D K1gDUOSDaL 34p Kj1anonposd
E&t\ksmnﬁ bﬁ:.%cu , | sossacoid 1o/pue pup Kpony) -Kendoadde pasn are sassao01d
Jo a8uva “Afaatpaadoos 24p Kpaponpoud | STELIdJBUI ‘S]00] JO ‘uonoe jo uerd '$3W0IIN0 Jo/pue STeLISJeW ‘S5{00) JO 23uel pAIWI| ¥ "Uonoe I
panug v Sap1aosq YoM puv npongy 33ues payruulf v paping e smofjoq paumap s Jo ueyd pspIng & SMO[[0 'SIWOINO PIULIP S13W
*§201449S 1UINO/42Ui01SND SIpInosd pup
‘K1orendoadde sayuapy *s|pos wiway 3aa1yop 01 K12411042d00d sYLOM
S2010438 sjp08 UBISISUOD pasn ‘1U21515U02 K)qUUospat a4v Ananonpoud puv (11N
ua110/431W015ND wway 3aa1yoD 3&3:.933 pUE PJO3[3s are | “IDUEISISSE PAJTUT] ‘Aareudoidde pasn pue pajoa|as are sassasord
sapioad | 01 Kppavaadoos 240 Ananonposd | $3583001d J0/pUE s swafqoad *$3WO0oIN0 JO/pUE S[ELIIJBUI ‘S[00], "JOUR]ISISSE PAIWI s <
pup sayfuyuapy Syopm pup K1yong S[eualeu ‘s[oo], SIAJOS pue Suefqd PauLyap SN surajqold saAjos pue sue]d °SSUWIOINO PIULIP §139W
*S201A43S LIULOISNI/IUN]D 241122 [J2 sapraosd
uoffa pup sa261puy “110ff2 wWval 2ouvYUI JDY} SUONSITINS
E_NNMNM“MMNM ‘K[9A1193}5 pue puv spap1 sanqriuod puv K12a1p43dood syLo0M
S2010438 E.E svapi Apuatoiyys pasn ‘u21s15U09 240 (anonposd pup pong K[2AN3JJ3
aswossnapuans | samquiuoo puv Hua1S1SU0> pUE P2)329[9s oI “ISUURW PI)IAIIP puUE A[JUSIOIYJO PIsn pue Pajod[as e s3ssaooxd
aa122[f> sapraosd &paypaadooo 240 Knaponpoad | $3882001d J0/pue | 5138 € Ul swdfqoxd *$3WO09IN0 JO/pUE S[ELIIJBUI ‘S[00], "ISUUBLI P3)I2IIP-J[3s € Ul £
puv sa2djouy SYLOpM puv npongy S[EU9JBW “S[00], SIA[OS pue sue[q pauLyap s19N sw9[qod SIA[OS PUE SUR[J ‘SITHONNO PIULJIP §129M
‘suonpioadxa
puokaq $221443s L2WOISNIIUIND 241I2ff2 sapiaosd
pup sa2puy "s|po8 wvag INQLIUOD 0] S43Y10 SPYI]
*30UAPLUOD YIIM ‘SPADPUDIS PIIIXI PUD 1UBISISUOI 34D Kj1anonpoud pup
‘SPADpUDIS paaIdxa . . . .
suoppadsa D quISISU0D pue A[9An29JJ9 IsuUeW PojdANp saystuyf puv sypiap Kavnonuvd ‘Kjon) 20UPLFUOD
puokaq sasnaas 2.4p Kj1anonposd ‘Apuatoyya pasn | -Jja3s & ul A[oAResId s pue K[9A1931J2 ‘APUSIOHJ3 PIsn pue pajdd[as
1UOISNO U 50§ pup ‘sayspusf puv pUE p3103[as are pue A[3A103]J0 are $9553001d JO/pUE S[EUSjeW ‘S[00], "JOUUBW
aanoaffs sapnoad | wpag amquuos | spoiap Kuvpnopund | $9ss001d Jo/pue suafqoxd *SaWO0IIN0 Pa10anP-§{as B Ul K[9ANRAI0 pue A[9A193]J9 swajqoid 1%
pup sa2kjpuy | o1 saayso sppay “Gyyond S[eUa)ewW ‘S[00], SIATOS pue suejd paulap spasdxy SIA[OS PUR SUB[J "SAWOIINO PIULIIP SPIFVX
squapnys ay |
140ddns q
/INOLLDHYIA 1
HYAHIVAL
SA JALLVILLINI A—ﬁnucm.ﬁnmﬁ axe soyon Vv
¥IWOISND ALIALLONAOUd SASSAI0Ud INZANLS {qALITINOD U] SJUAIA}E)S/[00) JUSUISSISSE uf papnpuy) [ D
/NATID | JdIHSYAQVAT /ALrTVNO ‘STVIIALVIN *ONIATOS 1odaroud
AIIA¥AS | NYOMWVAL | 40 SQYVANVIS | ‘STOOL 40 dSn WAT40Ud MSVL SI INTFWALVLS Ond9nd S
HATVOS ONILVYA DITANTD

]

©

C

Aruitoxt provided by Eic:

E



(L661)
11°D/ sauty pue A319uy ‘S11D

I

L8

epeuE) ‘2Naq[V ‘UONEINPY BUQIVEO
S[00, JUSUISSISS Y

o
¢o
==

SpeW SUOISIIIP/SIIIOYD

Amsnl 0y Ajrespo seapys3urjaay/sjySnoyy sAIESUNWWOD o
suonedijdun pue £2ouonbasuod SuLIapIsuod

£Qq SUOISIOTP JO SISSIUNBIM/SYISUIIS SISSISSE @
$2010Y0 Suoure sadudIaYJIp

Suimoys £q saneuIae [njaesn pue eudoidde ue §109[3s o
IDIUUUOL1AUD
D1u0U093 w1205 83 ‘dANeUIdE Yora JuIssasse

10j BLIAILIO PIsEq-on[ea pre -o3pajmouy SAYSIqelss e
anssy o Jurpredar

soAneulane seudozdde pue juejrodu [rejop Ul SaqLIOSIP

SUOISIA( SUBIA/SdIoY) SunenjeAq

surajqoid o) suonn|os AJIANISUIS YIIm se)odau e
SISO JO SMIIA O} SIIPISUOD PUE $103dsal e
s1aqurowt dnoig Suoure {[ajeudordde yiom sareys e
HI0OAUIBI ], PUB UONBIORI[0))

SBapl pue UOT)BULIOJUT
ur sanfea/suondwnsse/siq SurdjIspun sazugooal
M31A Jo syutod/soandadsiad
JuaId)yip Suowre sdiysuope[oLIo)ul SIZA[RUR
uonisod yoea Sundcpe 10] suoseal npysSnoyy
pue anssi 3y uo suonisod Suisoddo azowr 10 31} SIEIS @
uonisod jey Sundope
10J suosear [npyYSisur pue anssi oy uo uonisod e sajels e
wougod 01fiyuaids ‘payad
-YI|DaY IDIUAUWUOLAUD DNUOUDID ‘IDINYIF ‘IDangnd “§°d
‘onssy o) Surpredar maia Jo syurod JUAILJIP S9Z1I05ANED @
saAndAdsiag Surzdjeuy

elep Sunoo[[od Ul $S3U[NJIOIN0SIAT SIJRNSUOUIIP &
paxnnbai sy uoneULIOJUT [RUOKIPPE USYM SIZTUF00AI
PUR $30IN0S UOHBWLIOJUT JUZAS[SI JO IFULI © SISSIOIE

ansst oy Surpredar suonsanb npySnotp sasod
JuawaaISesip Jo sasned oyoads SJuturejdxa

*a018es1p ojdoad yorym UO INSST UB SAGUIOSIP A[AJBINIJE o

Bunuueg pue uoneiedaag

Jquapnis ayJ

apeul SUoISIap/sadloyd AJusnf 01 [ie1ep

Sunroddns qim 9ouanbas [80130] B UT SBIPI SAIBOIUNWIIOD e
sasuanbasuod

Suu1apISu0d £Q SUOISIOAP JO SISSIUNBIM/SYITUINS SISSISSE @
sa010y0 Suouwre

saoualalIp Sutmoys £q sanewsa)e sjeudoidde ue s109]95 o
pIUUUOLIAUD
DMuou0I3 wroos “8'a ‘aaneuld)e yoes Jurssasse

10J BLI2JLID PISBQ-ON[BA pUe -03pajMmouy SIYSI[qeIso e
ansst o)

SurpreSai soanewrae geudoidde pue juepodun sayMUIP! @

SuoIs1R( SunfeA/sad10Y) Sunenfeay

swojqoid 0 suonnjos saenogau

SI3YI0 JO SMIIA ) SIOPISUOD PUE §303dsal e
soquow dnoi§ Suoure Kjojendoidde yiom sareys e
}IoMuIBa [, pue uoneloqe[jo)

Seapi pue
UONBULIOJUT JO AN[IqRI}o1/AOUSLMO/AORINOIE SAUIULIDAD e
MIIA JO syuod/saandadsiad
Juo19)y1p Suoure sdIySUONB[SLISIUL SIQLIOSIP e
uonisod yoes Jupdope 10 suosear [eos1do]
pue ansst oy uo suonisod Sujsoddo szouwr 10 0m) sANLIS @
uonsod jey) Sundope
10j suoseal [eo]30] pue Insst oy uo uonisod e sAeIS @
pawjal
-YIID3Y ‘IDIUIUUOLIAUS ITUOUOID ‘IDINY1D ‘IDaMnD “8°2
‘anssy o) Surpredar mara Jo syurod JuAIYIP S9ZL0SAED @
saAnpAdsiag Surzdjeuy

sonbiuyo9) SuuoypeS-uoneuojur Jo afues € s9sN @
$30IN0SAI

AUNUIWIOY/[O0YIS-UT JUBA[2I JO IFurI B §ISSI0IE o
anssy

o) Surpredax suopsanb npySnoyy azour 10 uo s3sod e
jusuaa1Sesip Jo seare Juurejdxa

*9213es1p ajdoad yorym uo anssy ue saqUISIP A[ANBINDIE

Sumuuejg pue uopexedalg

Jquapnis ay |

9pEW SUOIS[IIP/SIOIOYD
Aynsnf 0y 3ouanbas [e0180] © U UOPBULIOJUT SIIEIIUNWILIOD
saouanbasuod Juuoepisuod
£q SUOISIOAP JO SISSIAUNLIM/SYISUSIIS UO SJII[JII @
BLIOILID
paystiqelsa uo paseq sapeusae seudoidde ue 5109]9s o

JDIUBUUOLIAUB DTUIOU0IF ‘1D1I0S “8°d
$3ATJRWIS)[R YOBS SuISSISSE J0J BLIALID SAYST[RISO o

anssy o) Surpredal sOATBLISIE [NJISN SAYNUIPI @
SUOISIN( SunyeA/sIdI0Y) Sunenjeay

SIOYIO JO SMITA ) §192d531 @
s1oquiaw dnoi§ Suowre Kreudoidde yiom soreys e
}IoMUIB] ], puE uoneIoqe[[o)

K1oay/uorurdo/uondly pue 30B] U39M13q soySINSunsip e

suonisod juarojjIp Suouwse 191jJUOD JO SIOINOS SIAYNUIPI @
uonisod ey Sundope 10 suosear

[eo180] pue ansst oy uo uonisod Sursoddo ue saje)s e
. uonisod jey) Jundope

10J SuOSBaI [ed130] puE ansst 2y} o uonisod e s3Ie)s @

[PIUBWUOLIAUS DPUOU0ID ‘[D1D0S
82 ‘onsst o) Surpredar mata Jo syurod JUIISJIP SIAJLIRIO e
saAnIdsiag Surzdjeuy

sanbiuys9) Surray)eS-uoneULIOUT SIOUI JO JUO SISN @
anss1 ay) Jurpredar
$32INOS UOTIEWLIOJUI A}UNUILIOD/[OOYDS-UT JISBQ SISSIOVE @

ansst oy Surpre§ar uonsanb jueyodun ue sasod o

a018es1p ajdoad yorym uO ANSST UB SIQLIOSIP A[AIBINOIL o
Sumuuejg pue uoneredalg

Jquapnis ay |

TIDNVAQV

HLVIAIWAILNI

AJOLONAOALNI

SSISLO

SISATVNYV HASSI SNNNOMHANVIA LNIINSSASSV

Q

Aruitoxt provided by Eic:

E



BpRUBD

631

qV ‘UONEONpH BUIVE

S[O0 ], JUSWISSISSY

831
L661)
SLD ‘sauly pue A810uq /21D

$WO0INO

feruswadxo sajenqeas pue sarjdde ‘sozueununs e
suonsanb pajeal 1omsue

pue uonoipaid joalor/urnyuos jey) SHNSII AJRINOIL SUILIGO o
S9[qRLIBA

Surpuodsaypajeindiuew Suowre sdiysuone[a1 sazA[eue o
uonorpad

® 159] 03 sjuswradxa s3onpuod pue dn s3os ‘sueid e

Pa159) 2q Ueo 1Y) SuondIpaId soYEW e

SUONBAIASGO UTe[dxa 0) UOIRULIOJUT JUBAD[DI SISTt ®

sanbruyda 1, apesnsaaug

asuodsax KouaSiows pue spiezey [enuajod sajedonue o
S[ELIZJEUI JO 0)JSEM SOZIWIUI o

sainp200i1d uonelues radoid saspnoead e

APUaIIJ2 pue A[9)eINOdE SAINSLIW pue SYSIom e
sanbruyooy/sompasold oyes 103 UIGOUOD SAIRNSUOWIP o
Apuopuodapuy sjeusjewrpuawdmba sasn pue $309[as e
s[eLRIeIAl pue jududmbyg

STITYS UONROIUNUILIOD JANIAJJ2 SAB[ASIp o
swajqoid 03 suonnjos AJANISUAS PIM sNeNosau o
sroquidw dnoi8 Suowre Ajareudoidde j1om sareys e
sraquowr dnoi8 yim sae12doods e

HIoMUTEI T,

djoy Sunsanbai 01 10ud swisjqoid aAjos 03 sydwane o
sampacoid sunnoi 0) Suusype ul diysiopes] sAe[dsip e
9ouanbas [eo150] B ur A[9A1109)30 o) s9sn pue suefd e
AJo1BINOOR SUOPONISUT JNO SILLED PUR s)a1dia)ul o
Jouuew A[IOPIO UR UI SYIOM pue sazIuedio e

Xse) 10] Jjos saredoid e

sowooIno [euawLadxo sorjdde pue sozuewnuuns e
uondIpaid oy 199[21/ULITJuOD JRL S NS SJRINIOL SUIEIQO o

sajqeurea Surpuodsaypajendiuewr surejdxo pue sSUNUIPI o
uonodipaxd

®© 159] 0) syuamrzadxa s}onpuod pue dn syos ‘sueid e

Pa189) 2q ueod jep suondIpaid sayew e

$90.1N0S JO A1oLIBA B WOy uoneuuojut sarjdde pue sioyes e

sanbruydd 1, aanpednsaaug

smedar A1essaoau pue sprezey [enuajod JO SISIADPR o
S[ELI9JRW JO J)SBM SOZIWIUIW e

sampaooid uonejtues 1odoid sasnoeid e

AJ91BINOOE SAINSeIW pue SYSom e
sanbruyoay/samposoid oJes sjapoul e
sreuajewruawdinboe ajeudoidde sasn pue $399[95 e
sferaajeAl pue Juomdmby

swajqoid 03 suonn|os saenogau e

s1oquow dnoi§ Suowe Apeudoidde jiom sareys e
sroquiow dnoi8 Y sareradood e

HIoMurea J,

sampao01d 2unNNOI 0] SAIIYPE

K[oAnoagye aw sasn pue suefd e

A[91BINOOR SUONONISUL JNO SILILD pue s}oIdidul o
Jouuew A[I9pIO UE UI SYIOM PUR SIZIUBSIO o

Ys¥) 10] J]9s saredoid o

sawroono feyuourradxo juenodull soZuRUIILINS @
ayeanode st uondrpaid a1 jo joadse
QWOS JI QUTULIAIIP O} Pasn 3q UEI Jey SINSII SUIeIqO e

so[qeueA Suipuodsoypareindiuewr usamiaq soysmsunsip e

uonpipaid e 1591 0) syuswLRdxo s)onpuod pue dn $10S e
Pa1s9) 2q ued Jey} suonorpaid soyew

90IM0s U0 158 J8 woly uoneuuojut safjdde pue sioyies o
sanbruyoa 1, danednsaaug

seare o3e10)s 0 sfeuRewAuswdmbe ued[d suImar o
A[91BINOOR SOINSBIW pue SYSIom e
sonbruyosysompaooid ajes smo[o] e
sreuarwauowdinbs syeudoidde sasn pue $109[9s o
sfeuxe pue judwdinby

s1oquiowt dnoi8 Suowre Ajoeudordde yiom sareys e
sroquiowr dnoid yim $31e10d00s °
HIOMWEBIL,

A[2A102139 2wy SISN @

A[91BINO0R SUONINISUL JNO SILIIED o

Jouuew A[I9pIO UE UI SYIOM PUR SIZIUESIO0 o
YsB) 10J J[os soredod e

judurddeuey judueueIAl judurdeuey
Squapms 3y | quapnis Yy J quapnis Yy J
TIONVAAV HLVIAAAIALNI AJOLINAOYLNI
gvISLD SNOILVOLLSHANI 9V1 HOMTNVIA LNIINSSHASSV
WO
‘ )

Aruitoxt provided by Eic:

E



(L661) 16l

€1°D/ sauIy pue AZ1aug ‘S0

epRUE) ‘BHRqIY ‘UONEINPH EUAQIVEO
mﬁoorﬁ JUIWISSASS Y

Mar1A Jo syumnd Juadioalp Juiajosai £q

S3ATIRUIA)E pauojaid uo Juswaaife pareys e soerjosou e
$.10u2)sT] [[e AQ pooIsIspun

9q Ueo JudwNSIe ) Os UONLISIY InoyIm Ajrea[d syeads
sjuowngre

Sursoddo 01 [ennqa SurOUTAUGD puR JUBAJ[AI B s3p1A0Id o
Q0UIPIAD PUNOS PIM Yora Funjoeq pue aduenodur jo
13p10 U syurod Surfaauoo ‘pardope uonisod v Sunioddns

souanbas [eordof ur yuawnire Supurauod e syuasaid e

duneqaq pue SupgenodaN

s1oquiaw dnoid 190 woIy AIessadau Se UOIROLJLIR[O
Sunsanbai ‘s19)0 Jo smaIA oY) §10adsal pue 0] SUISI] «
Suruaysy] pue Supyeads uaamiaq aoue[Rq
& Sururejurew ‘suonsof8ns/suorurdo/uOnRUWIONUL SOTRYS o
s1aqurawr 193d Jo ofuel1 opIm B YIIm SHIOM e
HI0/AWEI ], pUe UOH)BIOqE[[0)

SEapI pUB UONJRULIOJUT
ur sanjea/suondwnsse/stiq Sul{zopun $3zugooo1
jponnod oyiyuaos ‘papas
-Y1ID3Y IDIUWUOLIAUD DNUOUNIB “IDIIYI3 ‘[pInynD 82
‘onss1 oy} Suipre§a1 mara Jo syarod JuSISJJIp s9zZ1I0FED e
suoneordui pue saouanbasuoo 9[qissod jo sojdwexa
Sunuoasaid £q yuepodur st ansst oy Aym suredxo e
uonrsod jey Sundope
10J suoseal [nJIySisur pue anssi 2y uo uonisod B sANeIS o
saandadsiag Suizdfeuy

e1ep Sunos{od Ul SSAU[NJOIN0SIT SIIRNSUOWIID o
paxnbai s1 uoyeULIOJUL [EIONIPPE USYM SIZIUF0AI
pUE S3OINOS UOTIBULIOJUT JURAS[I JO 9FURI B $ISSI0IE o

ansst ayp Surpredax suonsanb [npySnoy sasod e
juawraaiSesip Jo sasned oryrdads Surureidxe

“aa18esip oidoad Yorym Uo InssI ue SIGUOSIP A[ARINDOE »

Supuueld pue uogesedaag

quapnys ay |

ansst 2y} 0 JUBAS[AI
SOATIRWIRNR palrs)aid uo Juauaide pareys e s9jerosou
PpooisIapun
9q ueo JudwngIe Ay Os UONEIISSY Inoylim A[IRa[D syeads e
sjuowingre
Sursoddo o) asuodsal SurourAuod pue Jueadjal & sapraoid e
souzpodur jo
Jopio ur syutod Fuifoauod ‘pardope uonisod & Sunioddns
aouanbas [es18of ur Juownsie SupurAuod e sjuasaid e
3ugeqaq pue unenodaN

s1aquduw dnoi§ 190 WOl ATeSSI03U SB UOHRIJLIR[D
Supnsaonbai ‘s19)0 JO SMIIA Y3 5102dsa1 pue 0) SUISI| &
Suruosy) pue Juryeads uasmieq soueeq
e Sumurejurew ‘suonsafdns/suorurdo/uoneULIONUL SAIRYS @
sToquiowr 133d Jo ofuei e YIim SHIOM e
HIOMUIE] |, PUE UOPEIOQE[I0D)

SeopI pue
UOTIRWLIONI JO ANJIQRI[91/A0UaLINd/AoRINOo SAUIULISAP »
paivja4
-YID3Y IDIUIWIUOLIAUD DNUOUOID [DINY13 ‘[DanynDd “8°d
‘onsst oy Suipredox mata Jo siurod JUSISLIIP SIZ1I0Z)ED e
saouanbasuoo s[qissod jo sojdurexa
Sumnuasaid £q jueprodur st ansst oy Aym suredxo e
uonisod jey; Sundope
10 suoseal [eo130] pue anssi oY) uo uonisod € LIS @
saAnadsiag Surzdjeuy

sanbruyo9) Suuayyes-uoneuuogur Jo ofuel & s3sn e
$30IN0SAI

LIUNWwod/Jo0Yds-Ul JUBAS[3] JO AFUEI B SISSII0E o
anss|

o) Surpiegar suonsanb mpySnoy azour 10 ouo $3sod e
yuawaa1Sesip jo seare Jururerdxa

“ao18esIp ojdoad yoTyMm UO INSSI Ue SIGLIISIP A[I1RINDOL o

. Surnuuelqd pue uonesedaag

Squapnys 3y

ansst ay) 0} Juead[aI sadusnbasuod

puE seAneuIal[e £9) Jo Suipueisiopun paIeys e sSysIqeIs e

pooIsIOpuUR 3q Ued Juswngre o os Are9)d syeads e
syuawngre Sursoddo 03 asuodsal jueaajal e sapiaoid e

anssi aip uo pajdope uonisod & Junioddns
douanbas [eo13of ur yuownSre SuouAuod B sjuasaid e
dugeqaq pue ugenodan

SIOUIO JO SMITA U} §103dsal pue 0) SUISI] »
UOISSNOSIP
dnoi8 ySnoxy) suonsaddns/suorurdo/uoreuLIOJUL SAIRYS o
sraquiows 133d Jo aSuel & im SHIOM e
HIOAWEI ], PUB UONBIOQE[[0))

K1oayy/uorturdosuonory pue JoB) U2IM]IQ SAYSISUNSIP »

[DIUUIUOIIAUD DNUOUOID ‘[D1DOS

82 ‘onsst oy Surpregar mara Jo sjutod JUSISIIP SIJLIB[D @
saouanbasuod gjqissod jo ssjdurexs

Sunuoasaid £q jueysoduur st ansst ayy Aym sure[dxa e
uonisod jeyy Sundope

10J suoseal [eo130] pue anssi ay) uo uonisod e $AJelS »

saAnadsaag Suizdfeuy

sanbruo?) Juuayies-uoneULIOJUT SIOW IO SUO SISN @
anssi ay) SuipeSar
$30IN0S UOTIRULIOJUT A)UNUILIOI/[OOYIS-UL JISBQ SISSIOIE o

anss] ay) Jurpregar uonsanb juepodun ue sasod e

sa13es1p ajdoad yoiym UOo INSST UL SIQLIISIP A[IJBINOOE o
Sumuueld pue uoneiedaag

squapnis 3y |

TIDNVAQV

HLVIGHIWIHLNI

AJOLONAOULNI

DIANSLD

HLVEId ANV NOLLVILODAN MIOMIANVIA INHNSSHSSV

Q

Aruitoxt provided by Eic:

E



&6l

epeus) WHSQ[V ‘UONEONpY BNV

S[O0, JUSWISSISS Y

1661)
S.LD ‘souy pue AS1auy /p1'D

$90INOS UONBULIOJUT JUBAJ[II SIOW 10 UIA2S Surpnjour Ist|
99u219J91 & ySnomy yoreasal aenbope Jo 20uapiad soaiS e
paiaypesd uoneuLIoJul
o Surzisaypuis pue JurzAeue £q UOISN[OUOD B SALIS
uonisod e a8us|eyd
10 £ynsnf 03 A[xeapd seapy/sSurja9y/s1ygnoyl sedUNWWOD »
100foxd oy Jo adoos
pue 3sodind 9y s9quDSIp Jeyl uondnponur ue sapiroid e
Sunipoe pue Surpearjooxd ySnoryp
spIepue)s [eoruyd9) pue [eonewweIs ajqeidaooe suejurell o
Supvod pup
paads ‘K1uup)> ‘spooy ‘sanbuysay JOASIA-OIpAY
2011904d 4014d fo
20uap143 ‘wisvISmyua ‘aouvivaddy

smye)s 10afoxd pue ysey 03 yoeoidde saurjar pue sISSISSE ®
sI5eq JUI)SISUOD
® uo syse) Surznuoud ‘A[oANd9339 swip sasn pue sue[d e

9ATIESIO UT UONBULIOJUT SAUIGWI0D pue sazruedio ‘sjoidiayur o

puij pue suonsanb ajernuio] 03 saneniul feuosiad sasn »
woy} A21Yde 0} sdajs SoqLIOSIP pue S[BOT $19S @
Suruued pue uonyesredaxg

Squapnis ay |

$30INOS UOTIBULIOJUT JUBAJ[AI

QIOW IO JAYJ SOPN[OUL JBY) IST| 0US1aJa1 B sapiaoid
paraqied

uoneuLojul 3y Jurzisouks £q UOISNOUOD B SALIS »
relap Sunzoddns jusronyyns

yim 2ouanbas [eoiSof e ojul sEOPI SNLOUNWIWIOD »
193fo1d a1 jo adoos

pue asodmd oy saqLIdSIP 16y uonsnponul ue sapiacid «
Sunipa pue Juipesyjooid ySnoxyp

SpIepuels [ed1uyo9) pue [eopewels ajqeidoooe suejurew o

&nappo ‘sjooq ‘sanbuuyday  IOASIA-0IpNY

2ouv4paddp

01 yoeoidde Surpredar yorqpas) 0] spuodsal pue s1oyes »

A[9An09539 awy) sasn pue sueld o

® 0JUl UOHBULIOJUI SAUIQUIO) pue saziuedio ‘sjordioyur e

puij pue suorjsonb ajenurIoy 03 aAnNENUI [euosiad sasn o
woy) dA9MYde 03 sdas saqLIOSIP pue sfeos s1as
Sumueld pue uoneaedaag

Squapnis ay |

$9DINOS UOTIBULIOJUT
J1SBq 2I0UI IO JIN) JO IST[ 90US19Ja1 & sapiaoxd

$108] JO ATRWWINS € UO PISEq UOISN[OUOD B SAIE)S e

9ouanbas [eo150] © Uf UONBULIOJUT SIBOIUNWUWIOD o
joofoxd

a1 jo asodind oy saquIOsap Je uonONpoxnul Ue s9piaoid e
Sunipe/3urpearjooid ySnoiy

SULI9) [EOIUYD) PUER UOTIUIAUOD [EITRWIWEIS JO3LI00 §35N o

s]001 ‘sanbjuyoay JDHSIA-OIPAY

‘a8pn3up] poq ‘uondafoad asioa P00 ‘a8vn8uv) Apoq ‘uo1dafoid as10a NT2Ts) 28vn8up) {poq ‘uonaaload asroa 10
(&evaanyoorayoa;
‘uofuypusiof) swusiof (jpuwiofuyousiof) wwusiof puLiof 215pq

“upunuvad ‘uoypniound ‘Surpjads uamapg 82 Upunupa8 ‘uoypniound ‘Suifjads uanupg 82 apwuma8 ‘uononiound ‘Buippads JmBnupy 82

BIpoW ‘eIpaw IUONEOIUNTOD
UOTIBOTUNWITIOD JO KJ9LIRA B JO 95N 9ANIIIII SAILNSUOWSP o | UOHEITUNWIIOD OM] ISEI[ JB JO IS 9ANRIJYJI SAIENSUOUIIP » JO WINIPAW 3UO JSBI] I8 JO ISN JANIJI SANLHSUOWIP »
uoneuIsAIg uoneIUISIIY uoneIwSIIJ

UoNII[JII PUB JOBGPIIJ UO pIseq sme)s 109fo1d pue yse)

K[9A1399]J9 SWII) S50 »

[r19p Sunuoddns pue suwe) [eOTUYO SULI9) [e2TUYD) 3021109 Jursn pue Jrejap Sunioddns SuId)
eudoxdde Suisn ‘A[a)eindoe UONBULIOJUL SPIOJJI @ enudosdde [Pim £[a1eIN0oR UONBULIOJUT SPIOIJI @ TeoTuyda) 3192109 Juisn ‘A[9]BINOOE UOLRULIOJUI SPIOJIT »
sfem [npySnoy) pue 2ouanbos [eo180] Jouanbas

[eo180] © ojur uonBULIOJUT s9zZiuRSIO0 pue s)aIdINul «

pa1nbal s1 UOHEULIOJUT [EUORIPPE USYM SIZIUS002I $90IN0SAI
PUE S9DINOS UONBULIOJUI JUBAD[AI JO 2FURI B S3SSI0OE » LIUNWWos/[00YOs-UI JUBA[1 JO 2FULl B SOSS9008 o |  $30INOS UONBULIOJUI AJUNIWIIOI/[OOYDS-UT OISE] SISSAOOE »
s1amsUR sIoMSUR siomsue puyj 0) sdays

KIessa09u smo[[0] pue suonsanb paoaxp 03 spuodsal e
A[91RINOOE SUONONNSUT SMO[[0] PUE S[BOT §19S @
Suuuelg pue voneredaxg

Squapnis ay |

IONVAQV

HLVICHIYALNI

AJOLONAOYINI

HAdSLO

SLIOJTY/SNOLLVINASTId DMHOMTAVIA LNHINSSASSV

Aruitoxt provided by Eic:

E\.



¢ol 61
(L661)

S1"D/ saul pue A31suy ‘SI.D

epEUR)) ‘eMaq[y ‘UONEINpH BUAq[VE
S[00 ], JUSWISSASS Y

$90INOS UONBULIOJUT JUBAS[AI JIOUI JO UIAIS Funid
Aq Suuoyied uoneuuojul 9;enbope JO 90UIPIAS SIAIS o
spIepue)s [edIuyoa) pue [eoneweld ojqeidaooe surejurew o
uonisod e a3us[reyo
10 Ansnf 01 A[1ea]o seapy/sTuraay/sIYSnoY) SAJLIUNUILIOD o
1PNS1A-01pND 1040 ‘U UM “8°2 ‘eIpawWl
UONBIIUNUINIOD JO A19LIBA B JO SSN 9ANIIAJJA SIJLNSUCWIP o
Suureyg uopeuLIojuy

SIS dIYysISpes] pue UONEIIUNWIIOD JANI9)Jd SAR[dSIP
sua[qoid 0] suonN[os AJANISUAS YIM sAenoau e
sroquiowr dnoi3 Suowre {[ajeudoidde y1om sareys e
stoquidwt dnoid yiim sa3e10d000 °

JJI0 WUTEd |, pue uopeloqejo)

UOTOI[J3I PUE JOBGPISJ UO PISBQ SMIE)S

103fo01d pue yse) ot 01 yoroidde sourjal pue sossasse e
$90IN0S UONJBULIOJUT

uw sanfea/suondunsse/s2iq Surf1apun sazugooal o
SULI9) [E21UY5J) 1921109 Jursn pue frejop Sunioddns

geudoidde Qim £[91R.M058 UONBULIOJUT SPIOIAI @
sfem [nJIYSnoy) pue 9ANEIID

Ul uONeULIOJUL SAUIqQWIOZ pue saziuedio ‘sordinul

e1ep FunO9[[0d Ul SSAUNJIIINOSIT SARNSUOWIIP o
pannbor s uoneULIOJUT [BUONIIPPE USYM $IZIUS003L

PUE $32IN0S UONBULIOJUT JU2AS[X JO 3TURI B SISSIIIT

uissanoag pire Surdpjes) uoneuriojuy

SISEq JUISISUOD
e uo syse) Suiznuoud ‘Ajoar:o95ye own sasn pue sue(d e
sIomsue
puy pue suonsonb ajefnuLIoy 03 sanenIUl [euosiad sosn e
SOUI[oW) PI[Te;3p O} SIISYpE puR SABIIO e
way) 2A3Yoe 0] sdajs saYsTqe)sa pue s[eOT Jea[d 5195
Fumuuelj pue voneaedaiy

Squapnis ayJ

$20IN0S UOTJBULIOJUI JURAI[OL DIOUI IO JAL} SO @

SpIepue)s [eIIUY93) puk [esrjewureId o[qeidosoe surejurell o
freyop Sunzoddns

JUDOIHINS YIM 20uanbas [8dIT0] B UT SEIPI SAROIUNUIWOD o
DNS1A-01PND (D40 ‘UBTILIM 82 ‘BIPOW UOTIROIUNUILIOD

210UI JO OM) JO SN JANIOBYJ2 SI)BNSUOLIIP &

dupnreyg uopeuriojuy

swajqoid 03 suonnjos saenofau e

sroquiowt dnoid Juoure Ajareudoidde YoM sareys e
sraquiowr dnoiS |im s9e1adood e

HIomwrea |, pue uoleroqefio)

Jsel oy

03 yoroidde SurpreSai yoeqpaaj 03 spuodsal pue s1oies e
$90IN0S

UOTBULIOJUT JO AN[IQRI[21/A0USLIMI/ASBIMIOR SOUTULINIP o
SULI9) [eOIUY03) 1991100 Jursn pue [reyap Junroddns

reudoidde ynm A[ajemo0r UODBULIOJUT SPIOJAI o
9ouanbas [eo180]

B 0JUI UONRULIOJUI SAUIqUIOD pue saziuedIo ‘sja1didur e

sanbuyoa) Suuayes-uoneuLiojut jo aguel € 95N ©
$90IN0SAI

AIUNWIO/[O0YDS-UT JUBAI[DI JO 9TURI B SISSIDIE @

Suissadoag pue Sunes) uoneuLIojuUl

K19An09332 swy sasn pue sueid o

sIoMmsue
puyj pue suonsanb senuLIoy 01 2ApenIUl [euostad sosn e
SOUT[OWIN) [RJ3SN O} SAIIYPE PuR SIJBIIO e
way) 2A3IYSe 0] 5d9)s SAYSI[qeISa pue S[eo 5195 o
Suuuelg pue uoperedaag

Squapnys ayJ

$30INOS UONBULIOJUT DISEQ AIOUI JO ST} SAID o
SULIS) [BOIUYD3) PUB UOHUIAUOD [EILRWUIRIS 1091100 Sasn e

3ouanbas 1801301 © Ul UOJRULIOJUT $3IRITUNUWILIOD
JONS1A-01pND |D40 ‘UMM "2 ‘BIpou

UOTEIUNUILIOD 2I0UI IO SUO JO 3SN JANIJJ SIRNSUOLIAP e

Surreyg uoneuLojuy

s1oquiowt dno18 Suowre Kjaeudoidde yiom sareys e
s1aqudwt dnoI Yim s21e13do0od e
FIOMUIEd ], PUB UOHBIOE[I0D)

Supyiom
jou s1 yoroidde Juarmd usym Noeqpasj o} spuodsal e

K109y uorurdo/uonol} pue 10e) uaamlaq saysmsunsip e
SULI9)
[eomIYyo9) 1091100 Fuisn ‘A[9)eINOdE UONBULIOJUL SPIOJL e

3ouanbas 1eo150] ® ur uopeuLIOjUl SZIUESIO puk $121dINUI °
sanbiuyo9) Suuayes-uoneULIOJUT 210W IO JUO SISN e

$Q0INOS UOIIBULIOJUT AJIUNWILIOD/[OOYIS-UL JISBQ SISSIOE
Suissadoag pue Suryjes) uopBuLIOjU]

A[2ATIO9]J9 2uIm) SASN

s1omsue puyy o) sdojs
KIessa0au smo[joj pue suonsanb payoanp o) spuodsar e
SOUI[oW) PAYSI[QEISD 0] SAIYPE o
K[91RIN058 SUONONISUI SMO[[0] pue s[eos 51 o
Sumuelj pue voperedaag

Squapnis ayJ

TIONVAAV

HLVIAAWAHINI

AYOLONAOULINI

STASLO

SSHO0Ud HOAVIASTY NIOMHTNVIA INHINSSASSV

Aruitoxt provided by Eic:

E\.



epeuER IPLIAq[Y ‘UOTIBONpH atonjm@m m
S[OO ], JUQWISSISSY

(ponunuod) Juauo))

SINIWWOI/SNOLLOTTIHY
$90IN0S UONBULIOJUT
1Seq 2IOW JO IDIY) JO ISI] 90UAIAJAI & sapiaoid [
$10B] JO ATRUIUNS B UO PIseq UOISN[ouod B sels [
9ouanbas [e2180] B UT UONBULIOJUT SIIBOTUNWIWIOD [
00fo1d oy
Jo asodind a saquosap 1y uononponul ue sapaoxd [
Sunpa/Gurpessjoold ySnoxyp swrad)
[BOTUYD3] PUB UONUIAUOD [EONRWIWIERIS 1091109 $ISn [
51001 ‘sanbiuysay JONSIA-OIpNYy
28vn8uvy Apoq ‘uodafo.d asjon NTZT9)
utof 21s0q
uvwwupa8 ‘uonvmound ‘Suyjads UBINIR 82 U0
IBIPOW UOHEBOIUNUIOD
210Ul JO JUO JO 95N 9ANDIIYJ2 SIBNSUOWSP [] K[9ANO9]J2 wp $3sN [
Sunrodayy/Sunyuasaag SULID)
[291UYd3) 102105 JuIsn £[9)LINIR UOTBULIOJUI SPIOJaI [
aouanbas
[®o180] ® ojur uonewIojul saziuesio pue sjaidur [
$90IN0S
uoneULIOJul AJIUNWIWIO/JOOYDS-UL JISBq $ISSIIVE [
sIomsue puyj o) sdays
AIessaoou smo[jo] pue suonsanb paysanp 03 spuodsar
A[o1eINo0E UORONNSUI SMO[[0] PUe S[e0T §195 [

Sunuueld pue uoneaedarg

Squapnys oy [

ISTTIOAHO NSV

961

L661)
SLD ‘saulq pue AS1auy /91'D

s[qeotidde 10N V/N

‘A1oreudoidde
ur paesn  om sassadord Jo/pue  s[eHdjewW
‘s[00], ‘sowooino pouysp pajd[dwoo 10w sey

*Kiorerzdoidde pasn are sassaooid Jojpue
s[eusjew ‘sfoo} jo afuel payWI] Y ‘uonoe Jo
uefd popmng ® smo[[0] °SSWIOJNO PIUYIP §19W |

‘A1orerrdoxdde

Pasn pue pajdd[as e $3s59001d JO/pUE S[ELISIRUI

‘sjoo, goue)sisse  payw  Yum  swojqord
SOA[OS pue SUB[J  'SOWIOOINO POUYIp SddW T

*K[9ANO3]J2 pue APUSIOYJD

Pasn pue pajoaas are sassoedoId Io/pue s[eLISIRW

‘sj00], IouuewW pPolANp-Jios e Ul swajqoid
SOA[OS pUB SUB[J SOWOJNO PIULIp SPAW €

*90UIPIJUOD YIM PUE A[9ANIJYYD

‘APUSIoLJd  pasn pue pajoo[as are  s3ssasoxd

Io/pue S[eUJEW  ‘S[OO], "Jouuew  PIJOIP

-Ji3s ' ur Appanesnd pue A[dAnodpe swojqoid
SOA[OS PUB SUB[J "SOWIOJINO PIuUYIp SPINVXd §

squapnis Y|
afedos Buney
MSVL ATAVII'IddV HOVA NI T ST QUVANVLS

VIN 0 1 T € v | SunodayBunussaig
VIN 0 1 T ¢ + JuARuo)
Suruueld
VIN 0 1 T ¢ ¥ pue uoneredolg
ONILVW/NOILVAYASHO JMSV.L

I"TddINNA

[2497] A1030npoxjuy ﬁ&ﬁO&@mZO~H<HZMmE-m_

O

IC

E

Aruitoxt provided by Eic:



(L661)
L1"D/ seuty pue AZ1oug ‘SI.D

661

SINAWWOI/SNOLLDTTATH

$92IN05 UONBULIOJUL JUBAI[OI
2I0UI JO JATJ SIPNJOUL JeY} IS I0UIJaI B sap1aoxd
pazoyes
uoneuuojur ay) SurzisaypuAs £q UOISN[IUOD B SAL]S
resop Sunzoddns juaroyyyns
M 20uanbas [eo[30] B 01Ul SEOPI SIILOIUNUILIOD
1o0{o1d ayp jo adoos pue
asodind 2y s9qUISIP JRY) UO;IONpONUL UB sIPLacid
Sunipe pue Surpeasjooid ySnonp sprepuess
[eoruyo9) pue [eonewwreif 9qeldadde surgjurRw
£11uwpo ‘sjooy ‘sanbiuyony JoNsIp-oIPNY
2oup.paddp
‘28vn8uvy Apoq ‘uoydafosd 2104
((puriofuygourtof) wuriof
upwupad ‘uoyvmpound ‘Suppads unlip <82
UIPAW UOREBOIUNIIWOD
0M] ISBI[ JB JO 95N DANIQYJS sAjensuowap [
Sunaoday/Bunuasaag

O o 0O 0O 0O

JBIp

(panunuod) Juauo))

Juaue)

smess 109foad pue yse) 0)

yoeosdde SuipreSa yoeqpasy 03 spuodsal pue sioyied
K[oA13091)0 2w sasn pue sue[d

SULI9) [ROTUYD3] 1901109 Sulsn pue [rejop Sunzoddns
aeudoidde yim A[21eMOoR UOTIBULIOJUT SPIOJAX
ouanbas [es180]

® 0JUI UOPBULIOJUI SAUIQWOD pue saziuegio ‘sjaidiojul
$90IN0s 3

Lunuwwod,/[ooYyds-ul JUBAI[I Jo dfues v 53008
sIomsue pulj

pue suonsanb sjenuiIoy 0) dAneNIUL TeuosIad s3sn
waYyy 2A31Yoe 0) sdajs saquIsap pue s[eOS §198
Suruued pue uopeiedaag

OO0 o O o 0O

Squapnis ayJ
ISITDIDAHD MSVL

BpRUER)) ‘BUAq[Y ‘UOTIRONPH BURQIVEO
S[OO L, JUUISS3ISS Y

aqeondde 10N V/N

‘A1oreudoidde
sassaoold  Jo/pue  s[eLIdIRW
‘'sowooIno pauysp paydjdwiod jou sey

ur  pesn o
‘sjoo],

‘Kpoyerdordde pasn are sassaooid 1o/pue
s[eLsjewW ‘s[00) JO afuel paWI] YV ‘UOHIR JO
uefd papms B SMO[[0] SOWIOINO PIULJIP §I3OW |

‘Aereudoidde
pasn pue pajoa[as e $3ss3001d 10/pue S[eLIAlRW
‘sjoo, ‘Qouvisisse  payuwal  yum  swoqoxd
SOA[OS pUE SUB[J 'SIWIOMNNO pPIUYSP S}PAW T

*A[PATI031J2 pue ApuaIdlyo
PIsn puB Pa)oo[as are s95s3001d J0/pue SEUARW
‘SJO0,  ‘ISUUBW PIAIp-J[os ' ur swajqoid
SOAJOS pUEB SUB]d  "SOWODINO pIULSP Slewl €
“30UIPLUOD PIM pUB A[IADISYD
‘APUaIOljo  Pasn pue Pald9fes A $3ssd00id
Jo/pue S[RLI9RW  ‘S[O0], JOUUBW  PIIdAIIP
-J[9s ® ul A[aAnean pue A[oAnospe swajqold
SOA[OS pUEB SUB[{ °SOWOOINO PIULIP SPIIIXd 4
..Ntwﬁw:h wﬁ
aredg duney
MSVL ATAVOI'TddV HOVA NI T SIGAVANVILS

VIN 0 1 T € ¢+ Sunzoday/Bunussalg
VIN 0 1 T € ¢+ wNuo)
Suruuelq
VN 0 I T ¢ ¥ pue uoneredaig
ONLLVY/NOLLVAYASHO MSVL

|-HAdINNE

)

[PAYT eIpauLIU] "mHﬁOmﬁ&\mZO~H<Hzmm§n—_

C

E

Aruitoxt provided by Eic:



102 uce

%«%’EZ ‘uoTjRONpH BUNIVE
S[00], JUQUWISSASSY

‘Smc

SLD ‘ssury pue A810uy /31D

sjqeoridde 10N V/N
SINIWWOI/SNOLLOTTAHY
*Koeudoidde
ur poesn ore sassaooxd  Jo/pue  s[eHIRW
‘S|00], °SAWOdIN0 paullp paloldwiod jou sey Q)
$30INOS UOTJRULIOJUL
JUBAQ[2I SIOUI 10 UIAJS SuIpnoul IST| 90UaIJaI .M:B«_.aoa% pasn are $3ss3001d o/pue
& ySnoxyp yoreasar jenbope Jo 2ouspiaa saald g S[ELojeW ‘S[00] JO d3uel pAjuN| Y "UOBOE JO
pozoyes uoneuLIOur ue[d poping ® SmoO[j0] 'SSWOINO pPaulsp sIdW |
oy Surzisayjuhs pue SuizA[eue Aq UOISN[OUOD B s3jRlS [ *Korerdoidde
uonisod ® 98uayreyo 10 Ansnl PaIsn pue pajIl[ds oIk $9553001d 10/puUe S[ELIdjRWL
0] A[Jead seapl/sSureay/siysnoly soILOIUNUILOD [ ‘S[00L "ouBISISSE  payruI]  PIM - swajqoid
199{01d a3 jo adods pue SOA[OS pUB SUB[J  ‘SOWOJINO PIUNSp S1PW T
asodind oy saquosap JeY uondnponur ue sapiaoid -K[oATI2933 pUB AQUSIOLo
3unpa pue Suspeasjooid y3nory SpIEPUEIS Pasn pue pajos[es are s9ss3001d 10/puUe S[RLIJRLL
[ea1uy2) pue [eonewwes3 ajqeideode sureurew ‘S[00L,  IouuBW POjOAIP-J[os B ul swaqoxd
8utond pup paads SOA[OS puUR SUR[J  ‘SSWOOINO paUYdp SPIW €
‘K1up]o ‘sjoo1 ‘sanbruyoay [[ONSIA-OIPNY klicslilig]
2019v4d 1014d fO "30UIPYUOD (PIM Uk A[PANIYD

‘APUAIOLJd  Pasn pue PIAIIAS oIk $Isse00Id
lo/pue s[euRjewW  ‘S[00], ‘IouURW  PIJOAP

20UBPIAD WISDISNYIUI 2IUDLDIddD uono3[Jal pue JOBQPIJJ U0 PIseq snies

‘28vn8uv) Kpoq ‘uonsalosd as104 NT) 103(01d pue yse1 0] yoeoidde saurjor pue s3559008
(lapaapryponuyoay SISeq JUSISISUOD JI9s & ur A[oaneaId pue A[3anoays swojqoid
puLiofuypuriof) wouiof ® uo syse Suiznuoud ‘A[aanoaye awy sasn pue sued SOAJOS pUB SUB[d °SSWIOJINO POUYSP SPINXS ¢
Uvwuwad ‘uonyvnpound ‘Sunads UMM 83 [re1ap Sunzoddns pue suLR) [ROIUYDID) Squapnis Y J
BIpOW UONEBIWUNWIWOD geudoidde Suisn A[91eINdo8 UONBULIOJUT SPIOIII aress Sumey

JO A191IeA ® JO 95N 3ATIO3)J SOIRNSUOWAP [J sAem [npiySnoy pue sANEIIO

MSVL A14VIOI'IddV HOVH NI € ST QIVANVLS

oo O o o O 0O

Sunpaoday/Bunuasaag Ul UOTJBULIOJUT SSUIqUIOD pue saziueS1o ‘syardisjut
paxnbaz st uonBULIOJUT [BUONIPPE USYM SIZIUF0031
PUE $30IN0S UONBULIOJUT JUBAD[SI JO 93 UR] B $3559008 g d
SIomsuE puy VIN 0 1 T ¢ ¢V urodoy/8unussalg

pue suonsanb Ijemuuioy 0 saneniul feuoskod sasn

woyl AA3yoe 0 sdajs soqLISOp pue sfeod s39s VN 0 T T ¢ ¥ LLOLLS)

(panunuod) juauo) Suuuelq pue uoneaedasg
. Suruuelg
-Juapnis Yl VN 0 I T ¢ ¢ pue uoneredaig
LSITADHTHD JSVL ONILVI/NOLLVA¥ASIO MSV.L

- HAJINNI [PAY] PIdUBAPY "mHMOmHM\wZO~H<HZHw§m_ «

1C

Aruitoxt provided by Eic:

E



(L661)
61"/ SSUIN pue A310ug ‘S.LD

£0¢

:*8-2 ‘spuon pue sanmunuoddo
juswfojdwa 2Imny pre JUILIND SISSISSe [
sweiSoid Sururen jo adfy —
sarousiaduios pue syuswismbal souenus —
"8-9 ‘519010 210U 10 3UO 0) JUBAS]AI sureifoid
Suuren pue syjuswannbaz souenus soynuApr [
saakordwo jo roqunu —
suonidnooso Jo sadAy —
"8-9 {51001 210U 10 SUO 0) JUBAS[AI
sonsne)s juawiodurd juaLmd jo Asams e sapiaodd
2okordura ay3 jJo sapnp —
uonednono o jJo ey —
89 ‘sopruniroddo - 9a1ed 2j0wW 10 SUO
0) JUBAJ[aI SUONEANIDO AQUINSIP PUE SAYNUIPT [
(panunuod) juanuo)

SINFWWOO/SNOLLDTTAHY

reuoissajoxd —

[edruysa) —

$90INOS UONEULIOJUT JISEq SN [ paseq-inoqe| —

SUOTIUIAUOD [BOTUYD)/[eONRW WRIS 1091100 $asn [ 82 'poy ap
asuanbas [eordo[ ® UI UOTRULIC JUI SNEOIUNWWOD [] unpim santunpoddo 190res 210U 10 3U0 SAQUISIP [
[ONS1A-01pND ‘1040 ‘UBYLIM 82 juauo)

IBIPaU UONEOMINWWOD

3I0W 10 JUO JO 3SN JANIYS SIIRASUOWIP [] Suppiom
Surreys uoneuLIojuy jou st yoroadde juarnd uaym joeqpaaj 03 spuodsar

K1oay/uorurdosuondy
sraquiatt dnoi8 Juoure Afseudordde j1om sareys O pU® 108] U39M12q Saysm3unsip [

sraquow dno.-F pim saesadooo [ SULID) [eOfUYoa)
JI0MUIB: ], PUE UOIIBIOGE[I0)) 1921109 SuIsn A[aIRINOOR UOHBULIOJUI SP10931 []

ouonbas
juswodueApe I1cj santunyioddo — Teo180] & ojur uoneuLojur sazyuesio pue sjasdiur [
SpoauU [eUOIIBU PUE [820] — sanbiuyo3) SuuoypeS-uoneuLIOjUL S10W 10 3UO SASN [

$30IN0S
uoneULIOJUT A} IUNWIWIOI/[OOYIS-UI JISBq SISSOOE [
Suyssadoag pue Juraygjes) uoneuwLIoyU]

A[9A129)J3 owy sasn [

s1amsue putj 0 sdajs
AIessadau smo[[o] pue suonsanb pajoanp 03 spuodsar [
sour[awWwy PaysI[qeIs? 0 sa1aype [
A[91eINOoE SUONONISUI SMO[[0] pue sTeod s10s [
Suiuuelq pue uoneredaag

Jpuapnys Y|

ISTDIDFIHD MSVL

epeue)) ‘euaq[y ‘uoneanpy eUoqIVO
S[OO], JUSUISSISS Y

N

s[qeoydde 10N V/N

‘Kioreudoadde ur pasn are sassasoad 10/pue
S[eLI2IBW ‘S[O0], "SIW0dIN0 paulyap pajojdwod jou sey ¢

‘K(oreudosdde pasn are sassaooad

lo/pue s[euajeWl ‘sjoo) jo dfuel paynwul v uonoe
Jo uefd papind B SMoO[[O] ‘SSWOINO PIUYIp S1%dW |

*Ajoreudoidde pasn pue pajosfas are sassaooid

JOo/pue S[ELISJBW ‘S[O0],  "OOUEJSISSE pANWI[ M
swo[qoid SIA[OS pUE SUB[J "SIWOJINO pIUYIp SPAW T

*K[9A1139)J9

pue ApUoIOLd PIsn pue paod[es e sassaooad

10/pue S[ELINBW °‘S[00] ISUUBWI PNOAIP-J[9s B Ul
swo[qoid SIA[OS pUE SUB[J SIUWIOdINO PIULIP S}PW €

*30UIPLUOD PIM PUR A[9AN3}J9 ‘A[JUaIOLJD pasn

puB P:O[es e $9ss3001d 1o/pue S[ELISJEW °S[00],

"JIOUUBWE PIIOSIIP-J[3S B UI A[2ANEBAIO pue A[9ANIIYD
swa[qoid SIA[OS PUE SUB[J "SIWOIINO PIUYIP SPIAVXd ¢

squapnis Y J
aeds Jupey
MSVL FTEVOI'IddV HOVE NI I ST QUVANVLS

VN 0 I T € ¥ 3uireys uoneuwojuy

Jlomuwea],

VN 0 I T ¢ ¢V pue uoyeloqe[[0D

VN 0 I T ¢ V uRuoy

Jurssaoold pue

VIN 0 1 T ¢ Vv | Suusyen uoneuuojuy

SJuruuerg
VN 0 I T ¢ ¥V pue uoneredaig
ONILVI/NOLLVAYISHO MSV.L

I-4VONNA

[pA9] Azopuponu] :HOAVAS YATAVO |

Q

Aruitoxt provided by Eic:

E



632

EpRURYMIIOQ[Y ‘UOnRONpH BURQIVO
S[OO, JUSWISSISS Y

319V1IVAY Ad0D 1539

SINAWHWOI/SNOLLOTTAHY

$30IN0S UOBULIOJUI JUBAD[RI SAND [
splepue}s

[eoruys9] pue [ednewwelrs siqejdadoe surejurews [
[re1ap Sunzoddns jyusroyyns

yim 2ouonbas [eo180] B Ul SBIPI SARDUNWIWOD [
ONSIA-01PND D40 ‘UM “8°2
IRIPIW UOTIEDIUNUIIOD

210W 10 OM] JO 3SN ANIIYJD SARNSUOLISP []

Suureyg uoneurIoyuy

swa[qoid o3 suonnjos sajenosau [

s1aquiaw dnoid Suowre A[aedoidde yiom sareys [
siaquidw dnois yuim saresadood [J

SI0MUIEI ], PUE UO[JRIOGE[[0))

a3ueyd
130183 JO/pPUR JUIWIdURApPE 10] sanfumioddo —
SP95U [RUOHBUIUI PUE [RUONRU ‘[BOO] —
*3-2 ‘spuan pue sanunyoddo
juowfodwd 21Ny pue JUILIND SISSISSE [
swreifoid Jururen Jo yuaxa pue odA) —
satouaedwos pue syuswainbai souenus —
:*8°2 !s190185 2I0UI 1O JUO 0] JUBAS[AI sweldoid
Sururen pue sjuswannbar souenua saynuapr
spuan yjuowAkojdma —
saahordwia jo Joquinu —
suonednodo jo sadAy —
80 $sJ20JeD 210Ul JO SUO 0} JUBAI[AI
sonsness Juawdoduwrs Juaumd jo Aoams e sapraoid [
suonipuod soejdyiom —
aahojdwa oy jo sspnp —
(panunuod) juajuo))

uonednds0 ay jo amjeu —
:*8-9 ‘santunyroddo 139180 210W JO
3U0 0] JUBAQ[2I suonedNOd0 SIQUIISIP PUR SIYNUAP! []
reuorssajord —
[eomuyd?) —
paoseq-Inoqe| —
. 89 ‘prey o
unam santurgroddo 19050 210W 10 SUO SAGUISIP [
JuuO))

Jse) oy 0}

yoeoidde Surpredax yoeqpasy o1 spuodsai pue siayyed
$90INOS UOTJEULIOJU]

Jo AN[Iqera1/Aouanmo/AoeIndde SAUTLLIANSP

SULI9) (21D 3021109 Sursn pue [rejap Sunsoddns
eudoidde ynm £jojemooe uoneULIOJUl SPI0daI
2ouanbas [eo1for e

01U] UONRULIOJU] SAUIqUWIOD pue saziuedio ‘syaidiojur
sanbiuyo9) SuueyeS-uoneuLojul jo a5uel © Sasn
$901N0Sa1

AJUNWWO,/JOOYIS-UT JURAI[I Jo 9Fuel B $3SS3008
Juissadoag pue Sulayyes) uoneuLIOyUY

O oo o o g

A[9A1091J2 awn sosn pue suejd [

sIomsue puy
pue suonsanb aje[nuLIo} 0] sanenIul [euosiad sesn [
SOUI[OWI] [NJISN O} SAIOYPE PUR SANELIIO []
way) 2A31yoe 0} sdajs saysqeIsa pue s[eos s19s [
Suruuery pue uoneaedaag

Jquapnis 3y |

ISTDIDHAHD ASVL

Ay

1661)
S.LD ‘saury pue A810ug /07D

aiqeoridde 10N V/N

*A1oreudoidde up pasn are sassa001d Jo/pue s[eLRW
‘S[00],  "Saw0dINO0 pauyop pAddwod jou sey

‘A1oreudordde pasn are sassaooxd
Jo/pue S[eLajewl ‘sjoo} jJo ofuel pAWI] ¥ "uondw
jo ueyd papIng & smO[[0 SSWOINO PAUYIP $I3W

*Apreudoidde pasn pue pajoo[ss are s9s53001d
Jo/pue S[ELIZJEW ‘S[OO],  "90URISISSE P YIm
swa[qold SIA[OS pue suB[d ‘SSUIOIINO PauULop 199U

A EINREN IS
pue Apuoldyjd pasn pue pPajodas are sassa001d
Jo/pue S[RLIdJRW ‘S[00], “IoUUBWI PIJOANP-J[3s © Ul
swa[qold SIA[0S pue suB[J °SOUIONINO PAUYIP $199U

*90UIPYuod
PIM puB A[9ANO9JJ9 ‘AJUSIOIIS PaIsn pue pPajdd|ds
are sassaooid 1o/pue S[RUDJEWI ‘S[OO],  “IdUUBWI
PAIO2IP-J[3S B UL A[9ANIBAID pUE A[2ARd9}J9 swajqoxd
SOA[OS pUB SUB[J  °SOWOOINO PIUYIP SPINVXD

14

spuapnis ayJ,
aeos Suney
MSVL A19VII'IddV HOVA NI Z ST QIVANV.LS

VIN 0 I T € ¢ SurreyS uoneuULIOJU]

Jiomwea],

VN 0 1 T ¢ ¥ pue uonRIOqER[{0)

VIN 0 1T T ¢ ¥ Ju|o)

Suissaooid pue

VN 0 I T ¢ Vv Suroyien uoneuLIOJU]

Suraueq
VN 0 1 T ¢ Vv pue uoneredalg
ONILVY/NOLLVAYASEO JSVL

CT-AVIONNA

1949 jEIpouLINu] HOYVAS YTTAVD|

Q

IC

E

Aruitoxt provided by Eic:



| epRUR)) ‘BUIQ[V ‘UONRONPH BHqIVO
S[OO, JUWISSIASS Y

(L661)
12D/ SSuIN pue AS1auy ‘SLD

SUINAWWOI/SNOLLOTTAHY

s1jauaq 2akojdws pue saSem/Areres

Ju3

3iqeayidde JoN v/N

"K1o1erdoidde ur pasn are sassaooid rospue s[eUBWw

- ‘sS|oo],  ‘sawoomo pauysp payejdwod jou sey @
suonipuod soe[dyiom —

$30IN0S UOHEULIOJUI JUBA[AI Sund Aq sakordwa aip jo saunp — ‘A{oreudoidde pasn are sassaooad

Suuayies uoneuuojur ajenbape Jo 2UIPIA SIAIS [ uonednooo A Jo amjeu — Io/pue S[ELISEW ‘S[00) JOo oSuRI PAIWI] Y "UONOE
Spepuels 89 ‘sontunpoddo 1901€0 910W 10 Jo ueid poping  SmMO[j0] ‘SSWOINO PauUYIP SIdBW |

[EoTUY23) pue [eonewweId oE‘Smooou sureuRW [ auo 0} JUeA9[a1 suonednodo saqLIOsap MMMH@%M@E O ‘K1areudoidde pasn pue pajrafas ore s9s59001d

uomisod e a3uafreyo 10 Ljusnl e anwuou - I0/pue S[ELDJEW ‘S[O0], °I0UEISISSE PRI UM
0} Aread seapy/s3urfaay/sIySnOLR SAIBSIUNWIWOd [ paseq-Inoqe| — swa[qoid SIA[0S PUE SUB[J 'SIWOIINO PIUYIP S193W T

pISin-OIpnD 040 Uaslkim "33 83 'ploy o *K[aAn03))9

Jo et s ' ,w%_.a:m :caaE.w&m juauoy 10/pUR S[ELIJEWI ‘S[O0], ‘IOUUBW PIIOalpP-J[3s B Ul
) ) swa]qold SIA[OS puE SUB[J "SSWIOINO PIULSP SIPW €

UORDA[Ja1 puB JOBQPIIJ UO PIseq sniels )

SIPS 100fo1d pue yse1 o 0) yoroidde sauLyal pue sassasse [ S9USpYUod

diys1opea] pue UOIEIIUNUILIOD IANI3YI sAeidsip [ $30I00 UOMRULIOJUT yim pue £]2ARodpe ‘AQUIIdIJJD Pasn pue pajodlds

swojqoid 03 stonnjos sayegofou [ ur sanqea/suondwnsse/seiq Surkjopun sozmuSooar [ o sassaooxd JIogjpue S[eURBWL ‘S[OO],  ‘IauuRw

s1oquow dnoid Suowre Aeudoidde Yiom sareys [ suLI9) [EaIUYE9) 190100 Sursn pue rejop Sunioddns Pajoamp-Jjas B ul A{aAneald pue A[2An03j9 swapqoid
sIaquIaw a:ou,w qim soeradood [ Bmtaﬁbma« @ A Bm:.,oom uomEWIOUT SPI0SAI [] SOA[OS pue SuB]d  'SOWOJNO PpauULYIP SPIVXD ¢
THOMUIES I, pUe HOBEI0qUle) skem [OpYSnoy) pue 2ANEAID Jquapnis 2y

di: d Ul UOHRULIOJUT SAUIqWIOD pue saziueSio ‘sjaxdidur 3
pure Juswikordwia-z a8 hmwwhw“ohﬁwﬁw _ elep Suno9§[0d Ul SSIUNJIIINOSII SIILNSUOWIP [] 3feos uney
o3ueyd paxnbal st uopeuLIOJuUI [RUONIPPE USY M SIZIUFOOL MSVL A14VOI'IddV HOVE NI £ ST QIVANVLS
190185 10/pUR JWAWAIUBAPE 10 sanunpoddo — PUE $30INOS UONBULIOJUT JURAJ|II JO 2FURI © SI553008 [

SPasu [RUOTIBUIAUI pUR [BUOHBU ‘[BO0] —
*8°5 ‘spuon pue sanunuoddo
juowfo[dwa a1y pue JUSLIND SISSISSE [
suonmusur .{repuodss-jsod —
sweiSoxd Suturen jo judxa pue 2dl) —
sarouayadwiod pue sjuowannbar sduenua —
*8°9 ¢s1001R5 210W 10 SUO 0 UeA I sweiSoxd
Suturen pue sjuowarnbar vouenus saynuAPr [
spucnjudwiojdwo —
saokojdwo jo Jaqunu —
suontdnoso jo sadfy —

Suissasoaj pue SuLdyjes) uoneuLIoyuy

SISBQ JUQ)SISUOD B

uo sysey Surznuoud ‘A[aA1399J0 awn sasn pue sue(d
SIamSsue puy

pue suorisanb ajejnuLIo] 03 aaneNTUl [euosiad sasn
SOUI[OW) PIIEIdP O] SIISYPE pUB SIABIID

woy} aadryoe 03 sdas soysiqelsa pue s[eod I3 5198

ooo 0

Suruuerg pue uonjeredaiy

VN 0 1 T ¢ v

Surreys uoneuuoju]

Jlomuwea],

VN 0 1T T ¢ ¢V pue uoneIoqe[[o)

VIN 0 1T T ¢ v uuon

Surssaooig pue
VN 0 1T T ¢ ¢V

Supapen uoneulIoju]

8" {59918 2IOW 1O JUO 0] JUBAS[DI Jquapnis 3y Sutuue(g
sonspels juawko[dwa Juaumd jo £aams e sopiaoxd VIN 0 1 T ¢ v pue :msﬁamo&
(panunuod) juajuc) ISTIIDAHD ISV :
ONILVI/NOILVAYASHO MSVL

E-AVIONNA

[9A97] pIdueApy ‘HOAVIS MH§<U_

S

C

E

Aruitoxt provided by Eic:



v £
03
epeue)) BUIQ[V ‘UoneoNnpy BUIqIVO
SJOO I, JUQUISSISS Y

SINAWWOOI/SNOLLOTTAHY

$W02INO TejuawLAdx? Jueodw] saZUIRUIUNS

9jeanooe st uondrpaxd oy Jo 1oadse

3OS J1 SUIILIDISP 0] Pasn 3q UED JBY) S)NSAI SureIqo

S9[qeUIBA

Surpuodsas pue paje[ndiuews uaamiaq saysmSunsip

uonodipald e 3593 03 syuswLadxa sponpuod pue dn s)as

P2153) 3q ued Jey) suondipaid sayew

$901MOS

210U 10 U0 WOy uonewrojur sarjdde pue sioyed
sanbruyoaf, aanesnsaa

]
]
]
]
]
]
a
]
]
ug

seare 98e10)s 0 sfeudewAUSWIdInbS ueapd suImaz
K[o1eIN008 saInseaw pue sySrom
sanbruyoaysampaocoid ajes smofjoy
sreuewpuawdmba ayeudordde sasn pue sjoa1as
sfeLIaeq pue judwdiby

ooon

s1oquiow dnoi3 Suoure Ajseudordde yiom sareys [
s1aquiow dnoi3 s sajeradooo [
HIOMWEBI ],

A[9AD031J3 dwn sasn [

£[91RINO0E SUONONNSUL INO SILUBD [
Iouuew A[JOPIO UE UI SYIom pue saziuedio [
yse) 10 Jjos saredaxd [

FLIE Y115

Jquapnis Y|

ISTINIJHHD ASVL

8J¢

‘hmmc

SLD ‘seury pue AS1sug /77D

s[qeordde 10N V/N

‘Aoreudoidde ut pasn are sassa301d Jo/pue S[eLISRW
‘S[00],  ‘sawodno  pouysp pajejdwod jou sey @

‘A1orendoidde posn are sassaooid
Jo/pue s[eUsjew ‘s[oo} jo afuel paynuy Yy "uopoe
Jo uerd popIng ® smofjoJ "SSWOIINO pauyYIp S}OW |

‘Aorerrdoidde pasn pue pajosfas are sassaooid
lo/pue S[ELIdJEW ‘S[00], "I0UBISISSE PIWI] PIm
swajqoid SIA[OS PUE SUEB]J "SSWIOJNO PIUYIP S}dW T

*A[2A099))5
pue AJJUSIOLJJ Pasn pUB PIJII[Is A $Issaooid
1o/pue S[eUsjewl ‘S[00], JOUUBW PIJOAXP-J[3S B Up
swajqoad SIA[OS pUE SUB[J "SSWIOJINO PIUYIp s}PswWl €

*90USIpYUOd
PIm pue A[oADRdoaJ)s ‘AQUdIOYJS pasn pue Pajddas
ome sossao0id Jojpue s[euUREW ‘S[O0],  IdUURW
PIOATP-JI3S © Ul A[9ATIEIID PUR A[9ANI3)J swajqoid
SOA[OS pUEB SuB[J  °SOWIOOINO PIULIP SPIIIXd §

Jjuapnis ay |
areog Buney
SISVL A'T4VOrIddV HOVA NI T SI Q4VANV.LS

sonbruyoa],
VN 0 I T ¢ ¢ aanesnsoau]
S[eUReN
VIN 0 1 T ¢ ¢ pue juowdmmby
VIN. O I T ¢ ¥ Jromured ],
VIN 0 I T ¢ ¥ juowoSeuey
ONLLVI/NOLLVAYHSE0 MSVL

T4V TIANA

[PA>'] A1035npoxu] :SNOLLVOLLSHANI 4V'1|

O

Aruitoxt provided by Eic:

E



(L661) epeuR) ‘BUq[V ‘Uoneonpd BUQIVO
€7D/ Soury pue A31ouq ‘S1D S[O0 [ JUSWISSISSY

112 0t¢

aiqestidde 10N V/N

‘A1o1enadordde ui pasn ore s3ss9501d J0/pUR STRLISIRUI
‘sjoo],  ‘sowooino pauydp pooidwod jou sey

‘Aorendoadde pasn are sassaoold

Jo/pue S[RLIAEW ‘S[00) JO dJuel pajul] Y ‘uonde
Jo uefd popmng B smo[[0] ‘SSWOIINO PIUYIP S}P3W |

*A1orenrdoadde pasn pue pa1oo[as are s9559001d

Jo/pue STELIAJEWI ‘S[O0], ’OJUB]SISSB PoIII] [PIM
swo[qoad SIA[OS puE SUB[ SSWIOOINO PIULIP S}osWl 7

SINIAWWOI/SNOILLDTT1ATH *A[oAT3OS)9

pue Apuspyye pasn pue palddfas e $assac0id
I0/pUe S[BLIDJEW ‘S[O0], "JOUUBW PIJOdIP-J[os B Ul

siredar Aressaoou pue sprezey [enudjod jo s9siape [ swopqoid $oA[OS pue SUB[J "SOUIODINO PSULIp S}AdW € -
S[ELITIEW JO J)SeM SOZIWUIW []
sainpao01d uonejues 1adoid sasporid [ "30UIPYU0d
Ajoremooe samseaw pue sySem [ PIm pue £[PARNdSHe ‘AJUSIONJD Pasn pue Pajod[os
sonbruyoa) pue samnpaooxd ajes s[apowr [ ore sassoooid Io/pue S[ELISEW ‘S[00]  “IoUURWI
sreuarewpuswdnbas sjendodde sasn pue syosfes [ Pa1oaIIp-3[os B Ul A[3AREaId pue A[9A109)o swajqoid
SeLIalEy pue juswidinby SOA[OS pUER SUB[  ‘SOUIODJNO PAuUPIP SPIOXS

squapmis ayJ

swiojqoid 03 suonnjos sarenoSou [
stoquidowr dnoi3 Suowre £[aeudosdde yiom sareys [ afeag Supey

s1oquiaw dnoag g saje1adood [ MSVL ATAVIITddV HOVA NI Z ST QIVANVLS
Hiomureag,

sawoolno feyuswiadxs sordde pue sazueusuins

O OO O O OO o o O

IC

uonaIpaxd o 109(31 10 sanbruyoa],
WITJUOO 0} Pasn 3q UED Jey) SI[1SI SJRINIOR SUTLIq0 saimpaooxd sunno 0} s31YpE [ VN O 1 T ¢ ¢ aanesnsoAu]
sa[qeLeA K[oAno9yya swig sosn pue suejd [
Suipuodsai pue pejendiuzur suredxa pue sagHUSPI A[9]BINI0E SUONONISU] INO SILLED pue sjeidiojur [ S[eUABN
vonorpaxd Iouuewr A[I9PIO UE UL SYIOM pue soziuedio [ VN 0 1 T ¢ ¢ pue juswdmnby
® 159) 01 sluswzadxs sponproo pue dn s1os ‘suefd Yse) J0g yjos saredoxd [
paIsa) aq wed Jeqy suonorpad soyew juoudeuey VIN 0 I T ¢ ¢ Jomurea ],
$32IN0S uspns oy
Jo K1ouea ® woly uoneunojul sarjdde pue sisypes VN 0 I Z € ¢+ jusuraSeue |y
sanbruyoa 1, aanednsaauy LSTTIDAHD NSV
ONILVI/NOLLVAYISHO JSVL
_Nlmaﬁzzn,— [2497] erpaunIu] :SNOLLVOILLSHANI maﬁ_
@ @ A o

Aruitoxt provided by Eic:

E



epeue
S[OO, JUQWISSASSY

M3V ‘uoneBONpy BUIQIVEO

SINAWWOI/SNOLLDTTAHY

$OWO0INO

reswadxa sojeneas pue sayjdde ‘sozireuruins
suonsanb pajeja1 syomsue pue uonoipaid

ay) 19901 JO ULIJUOD JBY) S) NS JBINOIE SUIBIQO
sojqerrea Surpuodsal

pue pajejndiuew Suoure sdrysuornejal sazATeue
uonorpaid

® 159) 0] suawadxa syonpuod pue dn sjas ‘suefd
P1s9) 2q ued Jey) suonopaid soyew
suoneAIasqo ure[dxa 0) UONBULIOJU] JUBAD[SI SASTH
sanbpuyda 1, aanednsaaug

ooo O O O O o o 0

asuodsaz
Kouagiowno pue sprezey enudod sajedonue [
S[ELI9JEW JO 9)SBM SIZIWIUIW []
(panunuod) sferidjey pue judwdmbyy jo asp

sainpacoid uoneyues redoad sasnoeid
ApuaIdIye pue A[9)eInode samseaw pue sySrom
sonbruyoa

pue sampacoid aJes J0J UIOU0D SIJRNSUOUIIP
seudewppuawdinba

ajeudoidde sasn pue s109]9s Apuapuadapur
sfeLIdey pue judwudmby

O O oOa0

S[IDS UONEDIUNUIIO) 9ANDIN sAedsip O
swajqoid 03 suonnjos ANANISUIS YIIm sajenodou ]
s1oquiaw dnoag Suowe Kjereudoidde yiom soreys [
sroquowt dnoi8 ym sajeradood [

jJomwea],

dioy

Sunsanbai 0} Joud suropqoud 2a[0s 03 sdwane
sampasoad

aupnoi 0} Suuaype ur diysiopea] sAejdsip
ouanbas

eo180] ® ur A[9An0ay0 ow sasn pue suejd
K91emooe Suononnsuy N0 SIALLED pue sjordiaul
Jouuew A(IOpIO UR Uf SYIoM pue saziuedio

yse) 10§ Jas saredoxd

JuwIdeuUBIA]

oooo O ad

Squapnis Yy

LSTINOHHO XSV

A
L661)

S.LD ‘SUIN pue A31oud /7D

ajqeordde 10N v/N

‘Kjareudoidde ut pasn ore sassa00.d 10/pue sfeusjenl
‘S[O0L,  °sawoono pauyop Ppajs[dwod jou sey ()

‘Kpreudoxdde pasn are sassad0id
Io/pue S[eUdjew ‘s[00) Jo a8uel pajwl] Y UONOR
Jo uepd paping ® SMO[[0J °SOWIOOINO PoUlap §19W |

‘Kjorerdoadde pasn pue paoajas are sassacoid
IO/pUe S[EUDJEW ‘S[00], “I0UBISISSE PIANWI] YPIm
swo[qoid SIA[OS pue Sue[d ‘SOWIOOINO PAUYSP $19dUW ¢

*A1oAn0330
pue Apuomyjs pasn pue pajod[as are §3ssaoord
IO/pUR S[eUIJBW ‘S[O0], "IOUUBW PI)O2IIP-J[os B Ul
swa[qoid SIA[OS pUE SUe[J "SAWIOJINO PIULIP S0 €

*30UIPLUOD
P pue A[2Anoea ‘APUSIdlJe pasn pue PIJdd[as
are sossaooid Jojpue S[EUOJEW ‘S[O0],  IdUUBW
PA1OAMP-J[3S B UI K[9ARBAIO pue A[2AN9)ya swajqoxd
SOA[OS pue sueR[{  ‘SOWOOINO PIUYIP SPIVXD

Squapnys ay [

Iedg 3uney

MSVL A14VOI'IddV HOVU NI £ ST QIVANVLS
sanbruyos],
VN 0 1T T ¢ ¢V aanednsaAu]
S[eL=E N
VN 0 I T ¢ ¥ pue juawdinbg
VIN 0 1T T ¢ ¢+ Jlomurea],
VN 0 1 T € ¢t Juswageue |y
ONILVW/NOILVAYASIO JSVL

-4V INNA

[9A97] PPUBAPY SNOLLVOLLSIANI m—<w~_

Q

IC

E

Aruitoxt provided by Eic:



(L661)
ST D/ SAUTN pue A31auq ‘S.LD

Sig

SINAWWOI/SNOLLOTTAHY

anssI Yy 0} JUBAI[AI sAduanbosuod pue

SOATIRUISNE £3Y JO SuIpue}sIopun pareys e saysijqe)sd
poO)sIapun 2q ued Juawmdie 2y} 0s A[1es[d syeads
syjuowngre Jursoddo o) asuodsal Jueaajar e sopraoid
ansst ap uo paydopn: uonisod € Juroddns

20ouanbas [ed1801 ul JuswnSe SurulAuod B sjuasaid

fuyeqaq pue SuyenosaN

SIAUPO JO SM3IA 21 s)0adsal pue 0] sua)si|
uorssnosip dnoig

ySnoxyy suonsag8ns/suoru:do/uoneULIOJUl SATRYS
SIdQUIAW 133d JO afue1 @ Im syIOM

O oOon0o

a

a
a

}I04WEI |, PUE UOLJEIOQE[[0)

K10oyyuorurdos/uomnory pue 108} usamlaq saysinunsip
[DIUPWIUOLIAUD ITUIOUCIS IDIDO0S “8'2

:onsst oy Surpre§ar mara jo sjurod Ju212)JIp SIYLIR[O
saouanbaesuod aqissod jo sopdurexa

Sunuasaid £q jueyzoduur st ansst oy AYm surepdxa
uonisod jeyy Sundope

J10J suoseal [eorgof pue anssi 3y} uo uonisod e sAgeys

o o o o

saanoadsiag Surzdfeuy

sanbruyo9) SurepeS-uonBULIOUI 310UI IO JUO $IsN
ansst oy} Surpre§a1 sao1nos

UOHRULIOJUT AJTUNUWILIOd/[OOYOS-UT JISBQ SISSINOL
anss1 ayp Surpredar uonsanb juepodurr ue sasod
9213es1p

ajdoad yorym uo anssi ue saqLIISIP A[IIBINIOE

a

a
a

a

Suruuelg pue voneaedaag

Squapnis ayJ
ISTDIDAHO ASVL

epeUR) ‘BLIAQ[VY ‘UolieonpH BUQIVO
S[00], JUSWISSISS

vig

sjqeordde 10N V/N

*K1oreudoidde ur pasn are sassaooad 1o/pue s[eusjew

‘Sjo0],  'sowoono pauysp pajeidwiod jou sey
‘A1oreradoadde pasn are sassaooid
Jo/pue S[ELIDJEW ‘S[00) JO 23Ul pAyWI] ¥ ‘UOnoe
Jo ued paping e sMO[[0,] "SIWIODINO PIULIP SjW |
‘Aorendodde
pasn  pue pajodjes e sassoooid  Jospue
S[eLI9jEW ‘S[O0], '2OUB)SISSE PIjIWI| Pim swsjqoid
SOA[OS pUB SUB[{  ‘SOWIONNO PAULSp SIP_W T
"KjeAnoaye pue Apuaroiyje
posn pue pajodfas are s53s$a001d 10/pue S[eLISIRW
‘S|00J,  ‘IouUBWI PIJOSIIp-Jis B ul  swapqoid
SOAIOS puE SUB[{  ‘SOWOJNO PIULIP SIPdW ¢
*30U9PIJUOd YIIM
pue A[9ANIOo9 ‘A[JUSIOLJJO Pasn puB PpojdIdfes are
$95§2001d J0/pUR S[ELISJEW ‘S[O0], "IUUBWI PIJIAIIP
JIos B ul AjPApnesnd pue A[PARd9yd  swapqoxd
SOAIOS pUE SUB[{  'SOUIOOJNO PAULAP SPIROXD ¢
spuapnys ayJ
a[edrs Suney

MSVL ATAVOI'TddV HOVA NI T ST QIVANVLS

Suneqag

VIN 0 I 2T ¢ ¢V pue SunenoSaN

Jromurea],

VN 0 I T ¢t ¥ puU® UOHEIOQE[[0D)

VIN 0 I T € ¥ saAnoadsiag Surzd[euy
Suwauelg

VN 0 I T ¢t ¥ pue uoneredald

ONILVI/NOLLVAYESIO JSVL

[1-DANINNE

[42] A1039nponu] :FLVEAd ANV NOLLVILOOAN]

O

IC

E

Aruitoxt provided by Eic:



epeue ¥PeLISq[Y ‘UOnRINpH BUAGIV O , L661)
S[00], JUSWISSISS Y L N _ SLD ‘saury pue K31oug /97D

s[qeoridde 10N v/N
‘Araeudoidde
ur pesn am sassooord lo/pue  s[elISjell
‘S[00],  ‘sawodno paurjap porojdwod jou sey @

*Arereradoidde pasn are sassaooid 1o/pue
s[eLaew ‘sjoo} Jo ofuel paywWI] Y  ‘UONOE JO
uefd papmns e sMO[[0 °SSWOIINO pauysp syPaw |

‘Aereudoidde
Pasn pue pajod[es ore $asse001d Jojpue S[eLISjEW
‘sjoo, ‘Q0uEBISISSE  pAyW] pim  swofqoxd
SOA[OS puUEB SUB]d  °SOWOONO PIuUYSp SsjedW T
SINAWWOI/SNOLLOTIIHY -A[oATIo9J30 puE AQUSIOIYD

Pasn pue pajoa[as are sassaoold Io/pue sfeLIEW
‘S[00], "ISUUBII PIJOAIp-Js ' ur swajqord

SBOpI pUE UOHBWLIOJUI SOA[OS pUEB SUB]J  'SSWOJNO PIUYSIP SPdW €

9NSSI Y} 0] JUBAI[AI SIATRUI)[E Jo AqiqerfaryAouarmo/AoRInode SoUIIddp [ *00USPIJUOD (UM PUE A[OAIOS]J0

pawojaid uo juowaaide pareys e saenodou [ P2ID]124-Y1|DY IDIUFUUOLIAUI ‘Apusonyye pasn pue vouuu_u.m are sossasoid

pooisiapun aq 210U033 ‘1Da1Yy1a ‘Ipanynd 82 19nss] 10 \vS.N S[EUajeW  ‘S[0O, ‘Jouuew pajoAnp

ued juswngre oy os uoneIsay oYM A[respd syeads [ oy SurpseSax mara yo syurod Jusragyip sezuofares [ s & u ) AppAneaD pue A[oAnoape mEoSoE
sjuswndre Fursoddo saouanbasuoo s[qissod yo sajdurexs $OA0S _E.m mSN_. 4 “sewodno .vgmuv sposoXs

0} 9suodsal JurourAu0d pue JueAdfal e sopirold [ Sunuasaid £q juepodur s1 ansst ayy Aym sureidxs [ .
soueyodun jo 1opi0 uonisod jeys Sundope “Husprs 3yl
ut sjutod Surkaauod ‘pardope uonisod e Sunnoddns Ioj suoseal [eo150] pue anssi ay) uo uonisod € SIS [ afeos Suney
souanbas [eo1301 ur JuswnFre Suroutauod e sjuesaxd [ saApoddsiag Suzdeuy

MSVL ATaVOrIddV HOVA NI 7 ST QUVANVLS
Suneqaq pue SunenodaN

IC

sanbruyo9) Suusyyes-uonewuoyur yo o8ueie sasn O Suneqaq
sIoquuaut $90INOSAI VN 0 I T € ¢V pue SunenofoN
dnoi8 1op0 woij Aressodau se uoneojURD sisanbazx ANunwwod/JO0Yds-ul JUBAD[AI JO 9FURI B $3SSAVE [ -
PUR ‘SIUI0 JO SMIIA 3] $102dsal pue 0} SuUASH [ anssi Jromured J,
Suiudsy] pue Juryeads usamioq adue[eq B SUIRIUTBLI oy SurpreSas suonsanb [npydnoy s1ow 10 suo sesod [ VN 0 I T ¢ ¥ pue uoneIoqe[jon
pue ‘suonsaggnsysuoruido/uoneuniojus sareys [J juowaa1Sesip jo seare Jururerdxs ‘oardesip
sloquiaw 132d Jo a8ueI® PIM SYIOM [ a1doad yorym uo ansst ue SaquUDsIp A[djeIndde [ VIN 0 I T € + | soansadsiod Suizdreuy
YJIOMUIEI ], PUE UOHRIOGE[[0D) Sumuueg pue voneiedaag
. Suruueld
Juspns Y| VN 0 I T ¢ ¥ pue uoneredarg
LSTDIDHHD ASVL ONILVI/NOLLVA¥ASEO MSVL
CT"OIANNNA [PAYT] jelpsulIu] HILVIHA ANV NOLLVLLODAN _ «
)

Aruitoxt provided by Eic:

E



(L661)
LT/ sauty pue A310ug ‘S LD

6ig

SINIWWOOI/SNOLLDTTITY

Mma14A Jo sjutod Juadroalp Surajosal AQ saAnBWIANE
paxiojard uo juowsarde pareys e sajenodau

$I0u9)s1] [ AQ pOOISIdpUN 3q

ued JuowmSIe sy os uone)isay ‘noyim Apreso syeads
syjuowndre Suisoddo

0] [eNNga1 SUIDUIAUOD P:Ie JUBAS[2I B Sapiaold
0UIPIA

punos yim yoes Junjoeq pt e ouelrodw jo 19pI0

ut syurod Surfaauod ‘pajdope uonisod & Funioddns
aouanbas [eo150] ur Juswngre Furourauod e syussazd

SIoqUIoWI
dnoi3 1apo woly Aressaoau st uonBIIjLIBLO sjsanbax
PUE ‘SI9YIO0 JO SM3IA Y} 530adsal pue 0) SUIST]
Suua)sy| pue Suryeads usOMIcq dUB[EQ B SUIRIUTR
pue ‘suonsa8fnsysuolurdo/uoneuioyur sareys
s1oquaw 132d Jo afire1 opim € IIm SYI10M

a

a

a

3meqaq pue SunenodaN

a

a
a

HIOM UEI ], pue UoHeIoqe(o)

S2OpI pUE UONBULIOJUL
ur sanfeassuondwnsse/selq Suif[1epun sazugooal
jpomjod OYf1ua1os ‘paiv)aL-yipay IPIUIUUOLIAUD

DNUOU0I3 IDI1YI2 D4NnINnd “8°3 :INSSI

oy SurpreSal mala Jo sjuiod JUAIRYIP SIZLI0FIRD
suoneordunt pue sasuanbasuod afqissod jo sojdurexa
Sunuosad £q juenodwt st susst ayy Aym surerdxo
uonisod jeyy Sundope 103

suoseal [nySisul pue ansst ayy uo uonisod B sajels

a

a

a

saandadsiag Surzdeuy

e1ep Sunos[[0d Ul SSIUNJIDINOSIT SIJBNSUCWIIP
paxmbai ST UOHBRLIOJUT [EUONIPPE USYM SOZIUS0321
PUE $30IN0S UOTIRULIOJUT JUBAS[2X JO 3Fuel B $9552008
ansst oy Surpredox suonsanb [npyInoy sasod
Juawaa18esIp Jo sasned oyroads Sururejdxo ‘a213esip
a1doad yorym UO InssI Ue SIQLIOSIP A[I)RINIOR

a

a
a

a

Sunuueld pue uopeaedalg

Squapnis A J
ISIDIDHHD JSVL

epeuR) ‘eUaqV ‘uonednpy eHq[VO
S[00 ], JUSWISSASS Y

Sig

ajqeondde 10N V/N

*A[ereudoadde
ur  pasn am sassacoxd Iopue  S[ELIJRW
‘S|J00], "SAWwooNO pauydp paro[dwos jou sey

*Ajoreudoxdde posn are sassaooid 1o/pue
s[eLdjeW ‘s[oo) Jo 38uel pajui Y "UOmOE JO
ue[d papind & SMO[[O] "SIWIODINO PIULJIP S}dW |

*A[1eudoadde

Pasn pue pajod[as are sassa001d JO/pPUEB STELIAYELU

‘S100 L, ‘oouejsisse  payuy  yum  swajqoxd
SIA[OS puUR SUB[J  ‘SOWIOJNO Ppauydp sPdW T

*K[oA1199132 pue AUy

Pasn pue pa)o3[os are s9ss3001d 10/pue STELIYEW

‘S|00], IOUUBW PIJOANP-J[os B Ul swdjqoid
SIA[OS pUB SUB[J  'SOUIOOINO PIULSP S ¢

*30UIPIJUOD YIIM Pue A[9ADIYJ2

‘AIUSIOYJd pasn pue pajdd[as are sassadord

Io/pue  Ss[EHRW  ‘S{OO0] “Jouuew  paIjoOSIIp

-J19s ' ur A@Aneard pue A[aandays swojqord
SOA[OS pUE SUB[d °SOWODINO PaulIp SPIVXd ¢

Jjuspnis Y|
aedg 3uney
MSVL ATAVII'TddV HOVA NI £ ST QUVANVLS

Suneqaq
VIN 0 1 T ¢ ¢ pue SunenofaN

SHOMWEI,
VN 0 1 T ¢ ¢ pue UOnEBIOqR[[0D)
VIN 0 1 T ¢ ¢ | seanoadsiad Suizdpeuy

Jumuuerd
VN 0 1 T ¢ ¥ pue uoperedarg
ONILVW/NOILVAIASHO JSVL

|€-DANIWNA

o

[PAY] PdUBAPY HLVIAd ANV ZOHHQHHOGHZ_

C

E

Aruitoxt provided by Eic:



L3¢
epRURIPLLIA][Y ‘Uoneonpy eHUaqIV o)
S[OO], JUWISSASS Y

829

'Smc

SLD ‘sautiy pue A81aug /37D

aiqeoyidde 10N V/N
*Aayeudoadde uy pasn are sassaooad 1o/pue
S[eLIOJEW ‘S[O0], "SOWO0JINO0 pauyap paieidwod jousey
SINTWWOI/SNOLLDTTATY .
Aoreudoadde pasn are sassasoid
Io/puB S[ELISBW ‘S[00) JO a5uel poyul] V¥ UONOE
Jo ueid papmng B SMO[O "SSWOJINO pauyaIp sjdW |
syjusuodwiod
') Suimelp [esruydayweIderp sjaqe| £[jemdde [ .%_Bmtme.&u pasn ﬁ.Em Pa193[3s axe sassavoid
S19UI0 JO SMalA o) $105dsa1 ] SIoplog Jo osn — 1q 108 p Id o pauysp [4
sioquiowr dnoi3 Suoure A[aieudoidde yiom sareys [ oqpd 01 UONE[a UT TUIMBIP [EOTUYIIYWE umuw_w _ "K[9AN03139
jIomwes ], pue uohjeroqefo) ' " 80 ‘ooeds jo osn sozmeSio [ pue Apusnyys _womz pue pajo[es are $35s3001d
wsiyeas pue uonrugosas Jo/pue S[EUISJRW ‘S[O0], ‘JOUUBRII PIJOMP-J[3S B UI
aImsua o] paxmbas se awat oy 01 [1L19P SPPE [ swa[qoid SOA[OS pue SuB[{ SSWONNO PIULIP SjIdW €
[ °Teos 03 SWd 541 JO SUIRNO AeINdOE Ue soredord [ *20UPIJUOD (PIM PUE K[SANIILJ ‘A[JUSID1JJO pasn
Suimerp [eoruydsyweiSerp oq s[00) pue puB pa1odjes are sassaocold lojpue s[eUdEW ‘S[OO],
ur papraozd uonEuLIOJuI U paseq suonsanb sasod [J sjuswnysul Suimelp ageudosdde sasn pue spospes “IOUUBWE PIOIIP-J[os B UY A[9Aneard pue A[PANIIYD
uonejuasaid sjuauoduro)) [eITUYII L, swa[qoid SIAJOS pue SUB[J 'SAWODINO PaULIp SPIAOXd  §
ur sAe[19A0 2sn 0) AJ1[IqE SAenSUOWP [] ‘quapnis Yy |
uonejuasaid fero ySnonp Surmerp areog Suney
[eS1UYd9)WRISRIP JO JUNUOD SABOUNWILOD [7] O
3upreys uopeuLIoju] Summerp STINAON
[e01UYO2)/UIRISEIp B 92310 0] S30INOS [eNSiA TIAAT AAINVAQV YOI € ANV ‘STTNAOW
pue juud woyjy viep sajejodenxs Jo/pue sigjsuen [ TIAAT ALVIATANALNI 404 T ‘STTNAON
0 A[reardor uoneuwojur saztuesio pue syoidiur [ TIAAT XHOLINAOUINT O T ST TAVANVLS
fmqepear ~ $20I008
Suypads — uoneULIOJUI AJIUNUWILIOd/[O0YIS-U] JISBQ SISSIOIE [ Jlomurea],
'8+ ‘Sunips pue Surpearjoord A[12An933J2 3w sasn [ VN 0 1 T ¢t ¥ pUE uoneloqe[on
ySnonyp sprepuers [eotuyds3) sjeudordde surjurewr [ stomsue purj 0) sdays Aressaosu
s93pnws smo[j0j o/pue suonsanb payoantp o) spuodsar [ VN O I T ¢ ¥V Suwreys woneuwoyuy
PUR SJULIM Jo 931) Juswnoop e saonpoxd [ SUONONNSUI SMO[[0] PuE S[eoS §19s [
suzaped lo/pue Sumuuelg pue uoneredaag VN 0 | T € + | swouoduoy eomyoay,
Surpeys ‘morod jo ssn aeudoidde soensuowdp [
Suimerp feotuyosywerderp Juapmys ay | Suruueq
ap Joj ang seudoidde ue sapiaoid O VN O I T € ¢ pue :maﬁmnu&
(ponunuoo) syusuodwo)) EorpI], ISIDIDAHD JASVL i
ONILLVI/NOLLVAYASEO JMSVL

VIANNA s3umel( [edruyda ], pue swesdeiq (VRILLRID HZEmmmmm<_ «

1C

Aruitoxt provided by Eic:

E



(L661)
67D/ SSUIA pue A813uq ‘SLD

£c¢e

SINAWWOI/ISNOLLOT 14T

O

swajqoid o3 suonnjos sajenoSou

SI3)0 JO SMIIA 23 spoadsar [

staquiow dnoi3 Suoure Ajajeudoidde yiom sareys [
WIoMUIE) ], PUE UOHEIOQE]I0)

dew

ur pap1aoad uoneULIOJUT UO Pasq suorisanb sasod
uopejuasaid

ut sAepoao dew asn 0} A1({Iqe SI)eISUOWIP
uonejussaid

210 YSnoy Ju2)uod dew SAYBIUNWWOD []

SuLreyg uonewrIojUy

O 0o 0

o
Anqider —
Sureds —
85 ‘Bunips pue Surpeasjooid

y3noxy sprepue)s festuyod) ajeridordde surejurews
so8pnus

PUE Sa[{ULIM JO 2313 Juanoop € saonpoxd [
swa)ed Jo/pue

Suipeys ‘mo[o7 jo asn ayeudodde syjensuowsp

(panunuoo) sysuoduro)) fedruyda Y,

puaday jo wonisod —

$J9pIoq JO 95N —

az1s 1oded o) diysuonera uy azis dewr —

'8 ‘ooeds jo asn saziuedio

aeos dewr —

sjoquiis dewr —

:sure[dxs jey puoaga| dews e sapraoid

BJEP UONEIO[ JUBAJ[AI SPI0d2I

apy dew aeudoidde ue sopraoad

aeos 0} eare paddew ot jo suipno ue saredaid

sjmauodmo)) ey,

0

oooo

sdew 918310 0} $30INOS [BNSIA

pue juud woij elep sajejodenxa Jo/pue s13jsuen
A[eor3o[ uoyeuuojur sazruedio pue syaxdiajur
$20IN0S

UONBULIOJUT AJIUNUWITIO/[OOYIS-U] JISBQ SISSIIIE
A[2AT109}J Jwp sasn

sIomsue puij 0) sdojs Aressasou

Smo[[0} Jo/pue suonsanb pajoasp 03 spuodsal
SUONONISUI SMO[[0] pue sTeod s3as

Sumuuel pue uopyeaedary

oo o0 oo 0O

Jquapms 3y J

ISTDIDHAHO ASVL

epeue) ‘elaqy ‘uoneonpy UGV
S[00], JUSUISSISSY

€\

3¢

sjgeoridde 10N V/N

*A1orerrdoadde ur pasn are sassaoo01d 10/pue

S[eLIaJeW ‘S[O0], 'SOW00INO pauyap pajodwod jou sey ()
‘Aorenadoadde pasn are sassasoad
Io/pue s[eUdjewWl ‘S[00} JO 9Fuel panUl Y  UONOR
Jo uerd popms B SMO[jo4 ’SSUWIOONO PIUYSP s1vdW |
‘A191eudoadde pasn pue pajosas are sassas01d
Io/pue S[EUdleW ‘S[00],  "OJUR)SISSE pawl Pim
swoajqoid SIA[OS pue sue[d SIWIOINO PIUYIP SPPW 7
*A[9ATI09)J2
pue ADUSIOIJS PISN puB PIjOo[ds aAre  $3ss2001d
lo/pue Ss[eLIaeW ‘S[O0],  ‘JOUUBUI PI)OAIp-Jjos B
ur swa[qoxd SIA[OS pue SUB[J 'SSUIOINO PIUYIP SIPW €
*90UIPHJUOD YIM PUE A[9A[103]]3 ‘APUSIOYD
pasn pue pajod[as e §3ss3001d J0/puE S[ELIAJEW ‘S[00],
"ISUURW PIJOANP-J[3S B Ul A[9ANRAID pue A[PANI})2
swajqoid SIA[OS puE SUB[J ‘SIWOOINO PAULIP SPIWXI  §
Suapnis Yy |
afeas Suney
SHTNAON

TAATT AAINVAAY HOI £ ANV ‘STTNAON
TIAAT ALVIAAAAALNI JOd T ‘SHTNAON

TIAFAT XAOLINAOYLNI HOA T SIMIAVANVLS

jromured],
VN 0 1 T t ¥ pue uoneIOqE[[0D
Jurreyg
VN O 1 T ¢ ¢ uonewLIoJu|
syusuodwro))
VN O 1 T ¢ ¥ [eoUY9a,
Sutuuerg
VN 0 T T ¢ ¥ pue uoneredalg
ONILVI/NOILVAYIASHO MSVL

| dVINNNE

ONIddVIA JOd LSTIIDIHD Mm<H_ «

1C

E

Aruitoxt provided by Eic:



epRUR YPR1IO][Y ‘Uolieonpy BUqQIVEO
S[00], JUSWISSISS Y

HIOAUIEA ], PUE UOIJRIOYRI[0))

IBYD MOJ 9
u1 papraoid uoneulIojur uo paseq suonsanb sasod
uoneuasaid

ur sAR[ISA0 1IBYD MO[J asn 0] AJI{Iqe SIBIISUOWIP

uoneruasaid

[210 Y3noIy) 1eyd MO[J JO JUIFUOD SIJBITUNUIWIOD

Sureyg uoneunioyuy

o o o 0o

O

Amqidsp -

Suijieds  —

:*8'2 ‘Gunips pue Suipraijoord

ySnonp sprepuess jeoruyoa) sjeudoidde surejurews
sagpnws

pUe SIPULIM JO 99J] Juswnoop & saonpoid
swaned 1o/pue

Jurpeys ‘Inojos jo asn ajeudoidde saensuowap
IRy Moy A 103 apn seudordde ue sopraoid
pannbai se sjusuodwiod 1eYD MO[J sjoqe]
(panupnuod) syuauoduro)) (eI ],

ooo O o

/sdass Jo urouanbas oy s;yeOIPUT A[TBI[D —

puo pue Suruuidoq auIjep B SBY —

IR} LIBYD MO[] B $3]BAI0

$[00} pue

syuawnnsui Surmeap ajeudoidde sasn pue §)09jas
azis 1oded 01 uoneras ur aoeds Jo asn sazmuedio
Japio pue souenbas

1odoid ur sassaooidysdars Jo aurpino ue saredaad

SINAWWOI/SNOLLDTTATY
O
swajqoxd o) suonnjos sajenofau sassao01d/sdays
SISYI0 JO SmatA 9 S1oadsar [ Jo 93uanbas 1091100 jedIpuUl 0] Smodre sapirold [
s1oquow dnoi3 Suoure Ajareudordde yiom sareys [ sassaooxd

o oa O

syuduodwo)) [eoruydd ],

1IeUD MO[J B 9]BIID 0] SIOIMOS [BNSIA

pue jund wolj giep sajejodenxa Jo/pue s1Jsuen)
AjfeorSo] uoneuuojut saziuegio pue sjaidiayur
$30IN0S

uonBULIOJUT A}UNWIIOD/JOOYOS-UT JISBq SISSIR
AJ9ATI09)J 2wl S3SN

s1omsue puyy o3 sdajs ressaoau

smo[joj Jo/pue suonsanb pajoanp o3 spuodsaz
SUONINNSUI SMO[j0] Pue s[eos s1as

oo oo oo O

Surnuuerd pue uonjeaedarg

Juapnmis Yy J

ISTDIDAHO MSVL

'\.mmC

SLD ‘sauly pue A313uy /0€'D

aiqedondde 10N V/N

*Kiareudoidde ur pasn are sassasoid Jo/pue

S[eUSJBW ‘S[O0], "SIWO0JINO PIULap pajojdwod jou sey
‘A1o1errdoxdde pasn are sassaooid
Jo/pue s[eljewW ‘s[00} jO oSuel paywul] ¥  "uonoe
Jo uejd popm3 e smo[[0] "SIWOOINO PIUPSp SJPAW |
*A1ereudoidde pasn pue pajoajas are sassasoad
Jo/pue S[EUSJBW ‘S[00Y  °OUB)SISSE PAMUI PIM
swa[qoIid SIA[OS pue SUB[ "SOUWIOJINO PIUYIP SjdW ¢
"K[aAnoayya
pue A[JUSIOLJJO PISN puB P[RS e  s3ssIooid
Jo/pue S[eURJeW ‘S[00], “ISUUBI PI)OAP-J[3S B Ul
swojqoid SOAjOS pue SUB[J SOWIOONO PIUYIP SJddW €
*30UIPIJUOD (PIM PUER ATIANIYID ‘AIUSIOLJo Pasn
pue pajod[as Are sassa00id JOo/pue S[EUAEW ‘S[OO],
"JOUUBLI PIJOSIIP-J[3S B Ul A[2ANRAID PUB A[IAROIYD
stuIa[qoid SIA[OS pue SUB[J "SOWIOJINO PAULIP SPINXd ¢
Jquapnis ay [
afeag Supey
STTNAON

TIATT AAINVAAY Y04 € ANV ‘STINAON
TAAAT ALVIGTANALNI 304 T ‘ST TNAdON
TIATT AHOLDNAOYULINI HO4 T ST MAVANVLS

JIOMUIES ],
VIN 0 I [ 4 puE uoneIoqe[io)
Fuureyg
VIN O 1 (AN T 4 uonRULIOJU]
syuduodwo))
VIN O 1 T ¢ ¢ [eomuyos L,
Juruue(g
VIN O 1 [ T 4 pue uoneredalg
ONILVI/NOILLVAYASEO JASVL

O TAINNA

SHEY) Mol VIMALRIO INTSSASSV|

Q

IC

E

Aruitoxt provided by Eic:



(L661)

epeue)) ‘eldq]VY ‘uoneonpi euRqivo
1€°D/ suly pue A81ouq ‘S,LD

S[OO0 L, JUAWISSISS Y
3¢2

LG3

(¢ureagpatasqo Arengoe nok pip 18YM) SNOLLVANISHO TVALOV

(¢ Sunsazayur ysea ;3unsaiagul
ysowr puy nok pip 12y ) NOLLVILLSAANI A ¥dId NO NOLLOT 1A

(¢ured]PA135q0 03 193dxd no4 op J8Yp) SNOILV.IOAIXA INAANLS

(pauya( 1YPE3]) dTAL 40 ISOJANd

1U0SI9 10'IU0Y) JO UOMISOJ/IILL

1u0SI19d 19BIU0))
—_— uoneunsaq
ADOTOHDAL ANV HIONIIDS A0 SHTJIONIAd 40 SNOILVOI'IddV o | PO | BN USPTIS

_ SHONNA SNOLLVOLLSHANI AASVE-A' T JOA LSI'TIOHHD ZO~h<>-meO_

-
o ® ® =




563G

epRUR]) BUIqQ[V ‘UonBONpH BUAQIV O
S[OO], JUSWISSISS Y

%NN 'hmmC

S.LD ‘saurpy pue £319uy /Z¢'D

a

‘uonesnsaAul
Paseq-p[ay Yoes 10J ISIP[O3YD UOBAIISGO 3} JO SUONO3s [ sa1ojdwod

a

1S uo ofym Aorjod Ansnpur £q paysiqelss
se 10/pue 3ping Ino) Aq pajedIpul saINpad01d/suondaIp SMOJ[0]

210U AyA J0 AYAL < NOA 0) [eadde S1330ED PaAIasqo ay) JO AUE P[NOAY

Kjorenooe uoneuLIOUl SPI0JAI pue syardiur

uoneunojut Jayied 0y sanbruyoay uruonsonb oanoayyo sasn

9)IS UO S[QB[TRAR $IOINOSAI SISSIIOL

o O o] 4d

Korjod jooydss Aq paysIjqelss
se suoneoadxs [emojaryaq pue sprepue;s Ajojes ajqeidaooe o) salaype

Sunpopd 1o/pue sarddns “quawdinbs jo asn geudoidde sajensuowsp

SoUTjaW/ATeIaun! paysijqelss 0) saIaype

al o] O

Kparemooe suononnsul smofjoj pue s[eos din sayyguapt

O

Jquapnys ay |

SU0D
:s01d
:o3uey Areeg
:syjuswannbay uonesnpy
FpLL

i€ 1RIR)
SU0D)
:s01d
:o3uey Areeg
:sjuswannbay uoneonpy
PRLL

1Z# 1RIB)
S0
:s01d
:98uey Arefes
:sjuawannbay uonesnpy
PRLL

I 101D

(aosuaradnsyragaedy £q pajardwod aq 03)
LSI'DIDEHD JAILVINANS

SHHHAVD AHAYASHO

SHONNA

(panunuod) SNOLLVOLLSHANI AASVE-A'THIA 404 LSITIDAHD ZO~H<>¢m~mmO_

1C

Aruitoxt provided by Eic:

E



(L661)
€D/ SAUI pue AZ1aug ‘S0

1€2

SINAWWOO/SNOLLOTTIHY

BpRUR)) ‘BUIQ[V ‘UoleINpH BUIQIVO
S[00 ], JUSWISSISS Y

ueae

9rqearidde 10N V/N

*Areudoadde

ur  paesn  amre sassadoid  lojpue  Ss[euIslRW
‘S[00], "sowodno pauyop pawdwiod jou sey @

*A1oreurdoadde pasn are sassaooiad Jo/pue

s[elajew ‘s[oo) Jo afuel pajulf Y uopoe Jo
ue[d popmng ® smO[[04 °SIWO0INO PIULIP s}oW |

"Aoyeudoadde
Pasn pue pajod[os e s3ssa001d ro/pue sfeLISlEW
‘s[00], ‘Q0uUBISISSE  paywuy]  pim  swajqord

SOA[OS puUB SUB[d  "SOWIOOINO PIUYIP S}dW T

*A[2AN0933 pue ApusIdlyJo
Pasn pue pa1odjaes are sassadoad 10/pue s[eldleW
‘S|00],  “IouuBW PIJOAIIP-J[s B ul sworqoid
SOA[OS puUB SUB[J  ‘SAWIONNO paUNIp SIPPW €

"20UIPYUOD PIm pue A[2ADI3JJ0
‘APUIIOYJD PASN puB PIYOI[As o  sassaoold
Io/pue  s[eLIDjEWl  ‘S[OOT, ‘IUUBRWL  PRJOIP
-J[9s B ul AppAnedrd pue A[2Aroape swopqoid
SOA[OS pUE SUB[d 'SOWIOOINO [AUYIP SPIXe ¢

Jquapnys ayJ

areds Suney

SATNAON TIAAT

AIAINVAQV 404 € ANV STTNAONW TIAAT

ALVIAAWAAINI 404 T ‘STINAON TIAAT
AYOLDNAOAUINI HO1 T SIAAVANVLS

sow00Ino ASojouyda) 10/pue ssavoad udisop ay) 0) sjuswAcadur 9[qrssod sysa88ns
KSojouyoay

ay) jo suonedidde Ansnpur 03 Juea9al safusjeyo pue sonumioddo sszureurwns

K)9§es [BJUOWIUOIIAUI/UBWNY pUB SI0INOSAL JO SN

JUDI0LJ0 ‘Spadu [eurdUo 0) uone[al ur sawodno KJojouyas) pue ssasold uSisap Ayl sassISSE
SIW0I)NQ PUE SISSII0IJ UISSISSY

O

O 0O oo

uoneiodo yo sodouud  —
sured yusuodwos -
:sajensuOWap/sarensn(ft jey) ASo[ouyda) ay) Jo [apou to/pue Fuimelp ajdus e sjonnsuod [
£19Jes [PJUSWIUOIIAUD pUB UBWING  —
$9DINOS3I JO ISN JUSOLYD  —
swajqoid/spaeu pauyap —
:uo paseq aaneuo)e srenpdoidde ysow A $199[s [
podu oy
$S3Ippe [[1m 1Y) ss3001d Io/pue walsAs [eorreyoaw € Furpredal soaneuIale/sesp] salerouad [
renuatod uSisop Suipre§as syjuowadpnf pouoseas sayew [
SPPoO/sSumelq Sunonnsuo)

aouanbas [ea180] e ojul uoneuLIOjUT sazueSI0 pue syoadisjul

SBOpI AJUIR[D 01 J9PIO Ul SIAYI0 0} SH[e)

renuajod uSsap Suipregas suonsanb jueyrodun sasod

passaippe

a10m Aoy) moy pue spasu Je[ruis Surpregal s321n0sal AIUNWwod/J00Yds-Ul JISeq $35SA0
10199$ [eIaUII/AIOUD 9y UM PIIU B SIULJIP

uonjeuLiojuy SurYjes)

m]
K[2An09)J0 swy sasn [

souanbas [ea180] & ojul WAy saziuedo pue syse) Jofew soynuapt [
A[o1eINdoR SUOONNSU] SMO[[0] pue sTe0d s19s []
syse ], 3ufnpayds

Jquapnis 3y J

o0 o0oooo

OO

OO

OO

OO

VIIALIED LNHINSSASSV

ONILVY

[oFLWNE

usisaq ABojouyad], :LNHWSSASSY LOALOU |

1C

Aruitoxt provided by Eic:

E



Jo/pue s[eudRW ‘sjoo) Jo afuel pAMUI] VY
Jo ueid popms e smojog

LSRN €]
mvmc.m"_on:/w ‘uonesnpy eUqIvVO
S[00 ], JUDWISSISS Y
SINIWWOI/SNOILDTTAHY
e1ep
[ 9edmnuuwod Aaemooe 03 pasnbar se ydesd sjold O
swoyqoid 01 suonnjos syenofeu suonenoed
SIOUIO0 JO SMIIA 3Y) sloadsar [ dNeandde suuojrad pue ofess sjeudoidde ue soaes [
sroquisw dnoi8 Suoure Aajeudordde yiom sareys [ $AXe s[aqe| pue saynuapt Are3p [
}IOMWIBI ], pUB UOHBIOQE[[0) aoeds s|qeIeAt 0)
uoge[al ui s10)dosap/sjoquAs jo uonejuasaid —
$19p10q JO 95N —
SOXE JO UOHEIO] —
0 89 fooeds Jo asn saziueSio O
ydess (a1mord “ourf ‘req “3-9) paeounwwod Suiaq
ur papraoid uoyeULIOJu] Uo paseq suonsanb sasod [ uoneuLIojur 3y 03 payns ydess jo odkr e s10913s O
uonejuasaid ur sAej1sao/saousredsuen siuauodumo)) ey,
3sn 03 L11[Iqe syyenSUOWdP []
uonejuasaid
1e10 ySnoxy ydeid ap jo swayyssodind surerdxe 0
upreqs uopeuLIojuy yde13 & 591310 0 $20IN0S [EOSTA
pue juud wouj viep sajejodenxs J0/pue SI9JSURL []
Kjrea130] uoneuurojur saziuesio pue sydur
O $90IN0S
AmqiSep — UonEULIOJUI AJTUNWIWIOd/[OOYDS-UT JISBq SISSID0R [
Surfeds — K[9ADo9J9 swy sasn [
:*8-9 ‘3unipa pue Surpeayyooid sIomsue pury o) sdays Kressaoau
y3noxys sprepue)s [eoruyds9) sjeurdodde surejurew $mo[joJ Jo/pue suonsanb p3joanp 0} spuodsar ]
so8pnurs suonoOnnsul smo[joj pue sfeod s19s [

O
pue SIP[ULM JO 331) JUSWNIOP © saonpoid [
ydei8 o 105 apn sjeudodde ue sapraosd [

swaed 1o/pue
Suipeys ‘mojos jo asn sjeudordde sajensuowap [
(panunuod) syuauodino)) [BIWUYIIY,

dumuuelq pue uoperedarg

Jquapnys ay |

ISTIIOIHI MSVL

Jo/pue  s[eLIdjewl  ‘S[o0],
swojqold saA[os pue sue[d

pue AQUAIDIPD PaIsn pue  pPajISas
lo/pue  STeLIolRW
ur swoqoid SIA[0S pUR SUR[J ‘SOWIODINO PIUYSp SIdW ¢

GG o

‘SQC

S.LD ‘saury pue A81suy /p¢ D

a[qeoridde JoN V/N
‘A{oreudoidde up pasn are sassaooid 1o/pue

S[ELISJRWL ‘S[OO], ‘SOWIODINO pauyap pare[dwod jou sey

‘A1arendoadde pasn are sassaooid
‘uonoe
'SOWOOINO PIUYIP sPOW |

‘Ajoreudoxdde pasn pue pajoo]as ore sassaooad

‘ouelsisse  pAyl I

‘SOUIOOINO PAUYIP SPPWL T
*A[aAn09])0

are sassaooad

‘S[00],  “IoUuRW PIOAIP-J{os ©

‘30USPYUOI YNm pue A[9A109)3 ‘APUSILJO

Pasn pue pajoofas are sassa001d lo/pue speLIdjew ‘SO0,
"IOUURW PIJOAIIP-J{as B Ul A[9ADREAID pue A[2AnNddYd
swa{qoad SIA[OS puUR SUR[J "SSUWIOIINO PAULJIP SPIIX3

..Ntuwww:.q EUN A
afess duney

SHTNAON

TIATT AIAINVAAV YOI € ANV SH'TINAON
TIATT ALVIATANALNI 404 ¢ ‘STTNAON
TIATT AAOLINAOYLINI HOA T SI MIVANVLS

Jlomurea],
VIN O I T £ v PUR UONRIOQE[[0D)
Juueyg
VIN O I < ¢ 14 uonBULIOJUL
sjuauoduro))
VIN O I Z € v [eoIUYd9],
Sumuuerg
VIN 0 1 T ¢ v pue uoneredaly
ONILVI/NOLLVAYASIO JISVL

VIONNA

sydeld :VINALIMO INTINSSASSV|

Q

Aruitoxt provided by Eic:

E



(L661) eprUR)) ‘BPq[V ‘Uohednpy eusqIv o)
GED/ sauly pue A31ouq ‘S.LD S[00, JUSWISSISSY

GEe vET

s[qeordde 10N v/N
‘K1areudodde ur pasn are soss3001d 10/pUe S[ELIAJEW ‘SO0, "SAW02INO pauydp pddwod jou sey

‘Kporendoxdde pasn are sassaooid
10/pUR STRLISTRW “S[00} JO a8uel pAyruIf v "uonde Jo ue[d popind B SmO[[0] ‘SIUWIODINO pauyap sysow |

SEop! PUB UOHBULIOJU JO AIBIILINS B HO PISEQ HOISN[IUOD B SAILIS [
Anua ewnof ay jo asodind 2y soeys ey) uononponur ue sapiaoid *K[oreudoxdde pasn pue pajoa[as a1e sassaooid
3ouanbas [e0180] © ur A[Te3[O SEIPI PUe UOPBWLIOJUI SAIBDIUNUILOD [ 10/pUB S[EUSJRW ‘S[00], ‘9OUEISISSE P )M SWI[qoId SIATOS pue SuBd SIWOOINO PIUYIp sjeow
Sunipo/Burpeayjoord -A[9A1}00]32 pure A[JUSIOLIJ3 PIsn puB pajod|as are sassaoo1d Jojpue
YBnoIy SuLIa) [EJIUYII) PUE UOHIUAAUOD [EINEWIELE 103100 SN [ S[PUSJeW ‘S[00], ‘ISUUBW PAJAIP-J[9s B ul SWI[qoId SIAJ0S pue SUB[J ‘SIWOIINO pauysp s}dW ¢
Sunaoday pue Supguasaayg )
*30U3PU0D
Juswaaoidwr posu qim pue A[2A0913 ‘A[IUSIOYJ3 PAsn pue Pajod[as are $95s3001d I0/pue S[ELIJRW ‘S[00], "Iouuew
Teu seare s}so33ns pue ‘A3{Iqisuodsal [EIUSWIUOLAUS JO i.B:oo PA0aIP-J1as B UT A[9ANEIID pue A[9ANO9J3 SWI[qoId $IA[OS pue SU[J 'SOWODOINO PIUYIP SPIVXd ¢
oy unpm 9[A1s9J1] pue suond’: reuosiad Jo syiduans uo s3I O Squapnis Y|
JUSWUOIIAUS Y} pUE afeos Supey
yuawdo]aaap sqeuresns 1oy suopesydwr pue soousnbasuod 1oy .
O siseq 9y uo diysuaznId [BJUSWIONATD 10J SIANRUIS)[E SIIPISUOD [ *SA[NPOWI [9AJ] PIDUBAPE 10] ¢ pUE SIMPOW [FAI] AjBIPIWLIAUL
SIS0 JO SMIIA U} SIIPIFUOD PUE 10] 102dsaI s3IBNSUOWIP [] 10 T ‘SI[NPOW [3A3] A£10JoNPOIYUT X0 [ JO PIEPUE)S B 0) UOHIIYII 10 BLIALID SSAIPPY MAVANV.LS
Son[eA pue UONBULIOJUL SIOURTRq []
8u UuoISIIA(] PUB UoOHEN[BA
PIEJAL UOISP3( Pue UoEn[eAy TVLOL
LKYM (4YM JIDYM (oYM - 82 SO[AISIJI] Jo/pure suoToR 3 i
‘sapmue [euosiad SurpreSar 191]uod Jo saomos enuajed sureidxs [ Eﬁ%« i
soanoadsiad VINOTZEY | VINOICZEY | VINOIZEV | VINOITEY | VINOTITEY 3 P
! {HILIELEN S
[PIUSWIUOIIA US JO/PUE DILHOU0DI ‘[BIO0S JUBAD[SI SaYNU3pl [
JUSWIUOIIAUA Y} pue KN[IqeUIBISNS uo SI[AISIJ Jo/pue Sune
SuoNoE ‘sopMIMIE [eu0sIad 210Ul 10 U0 Jo Jordw Y SIPISU0D [ VINOIZEY | VINOIZEY | VINOIZEY | VINOITEY [ VNOITZEY -uolsia(g
sisAfeuy pue uoisuayaxduwo)) pue uonenEAy

Arentioayyo own sasn pue sueld 0 VINOIZEY | VINOIZEY [VNOIZEY |VINOIZEY [ VINOIZEY | Sisdreuy pus

IC

UOHBWLIOJUIL JO SOIMNNS AJUNWIIOI/OOYDS-UL S95S08 [ uorsuayarduro)
Anua
rewnof yoea Sunodwods 10§ SONIATIOR JO [NPIYOS B SOYSI[qRIS? [ Suyuuelg
A[91BIN00R SUONONNSUL SMO[[0) pUe S[eos s1as [ VINOICZEY | VINOIZEY | VINOIZTEY | VINOITEY | VINOTTEY Ea._
Supuelg pue uonesedaid uopesedasg
sjuapnys ay [ ‘aLva
XALNA
NOLLOTTA:H AALLVIWWAS 40 VINALIYD s# v# t# 4 # AVNENOL
_E—MEZ@ JdHSNAZILID/ALI'TAISNOdSTY TVINHANOIIANT HOA ddIND ZOE.O@\EMM_
@ | | ®

Aruitoxt provided by Eic:

E



epeue]y BUIQ[Y ‘UOTIEdNpH B[V O
S[O0 T, JUSWISSISS Y

Iee .Rm:

SLO ‘seut]y pue A319ug /9¢'D

a[qeoridde 10N V/N
‘resodoad e 3dwaije J0u S20p IO UOTIOR JOJ PISU S PULISIdpUN O] S[IB) ()
‘pauoddnsun 1o [erousg are ssuwI091N0O JO/pUL
SAINAOI GIONVAQY HOJ € ANV ‘ST TIAOW s[euonel oy inq [esodoid e sydwany -uonoe 10j pasu ayy Jo Surpueisiopun [enred sajensuowap |
ALVIGINEALNI ¥0d 2 ‘STINAOW AMOLINAOULNI 4O TIZI3p PU EIEP PAMW] UO POSE] IE SALOOINO PUE J[CUOEI AL, "IdUEPIN
I 40 QUVANVLS V OL AALATINOD A9 OL TVSOdOdd HOVA IM POSSAIPPE aJe SANSS] UOMOB IOJ pasu A jo Suipueisiopun [erdudd e sojensuowdp 7
@AVANVLS ‘[Te19p dwos
ym papgoddns pue ejep Jo sisA[eur uo paseq aIe SISUIOIINO PUB J[RUONRI SY], “IoUURW PAOAIIP
-J[3S © U] passaIppe A[9AND2]J2 SIe SANSS] "UONOE JOJ PI3u o) JO SUIpURISIOpPUN UR SANBNSUOWIP €
"STNODLNO GAANLLNI ANV ATVNOLLVY V HLIM 1E13p UALYNS i pauoddns pur Ewp Jo
QALAOddNS A9 OL TVSOdOud HOVA "TT10U JIHSYAAVH T sIsA[eue UO paseq e muE.ouSo pUE J[euonel oy], ‘SAem 2ANEAIO pue um\,uoutu ur Apuapuadopur
V ONIATOANI H9H.LO THL ‘NOLLDV TVATIAIANI TVNOSHA PoA[OS aIe SWd[qOId uonoe 10j pasu o) jo Suipueisiopun YSnoloy) B SAENSUOWDD b
NO @aSVd ANO - NOLLOV TVINANWNOYIANA ‘uapnis Y [
AO0I STVSOdOdd OML STATIAOYd INFANLS THL aress Suney
SNOLLOTIId )
oy dysropedy g |
uoNOYy [BuosIdg |
SHNODLNO GAANALNI TTIVNOLLVY TVS0dOodd

OddNNA

uonOY [EIudmIuOIAUY Jo] [esododd :VIIALINO HZﬁSwwm—ww<_

O

IC

E

Aruitoxt provided by Eic:



(Le61)
LE D/ SAuly pue A319ug ‘S1D

6€2

epeuR) ‘BHaq[V ‘UOHEINPH BUAqIVO
S[00, JUQWISSASS Y

SINAWWOI/SNOILDTTATN

s[qeordde JoN /N

‘K{oreudoidde
ul pasn ome sassadoid  10/pue  Ss[eLId)EUI
‘sSjool,  ‘sawodno pauysp pyeidwod jou sey

‘A1oreudoidde pasn are sossasoxd
Jo/pue sfeuURleW ‘sjoo) jJo afuer pojwul v "uonoe
3o ue[d popIng © SMO[[0 SSWO0INO PIULIP SIAW

‘Koreudoidde
pasn  pue pajo3es are  uassaooid  Io/pue
S[ELIOJBW ‘S|O0J], "90UEJSISSE pajlwi] {Pim smajqoid
SOA[OS pue Sug]{  ‘SOWOOIND PIUYIP SIIdW

"A12ANDI]9 pue A[IUalonjo
pasn pue pa1do[ds are s3ssa001d 10/pue s[euEW
‘S[00]  “IouuUBW PIYOAIp-J[as B Ul swdjqoid
SOA[OS pUE SUB[{  "SAWIOOIND PauYSp S}I/W

*20UIPHUOD PIM
pue A[2AnO3JJo ‘A[IUAIOIYJD PIsN pue PIJOJIs e
$9559001d 10/pUE S[ELISJEUI ‘S[O0] "JOUUBWI PAjoalip
-J[9s B ul A[oApea1d pue A[a\noope swsjqoxd
SOA[OS pUE SUB[J  °SOUIOINO PAUNIP SPIIIXI

%4

..Nﬁwguh Nnm (L
3eds 3uney

Io119] TewiSuo pue asuodsal Yy 0} syuawaaoldurt sjqissod s3sad8ns [
UONEDIUNWILIOD JO 2UO) —
smata pue uoneuuojui Suroddns jo Ainuenb/Kienb -
seapt jo juawdo[aaap [eoo] —

:uo paseq asuodsa1 oy jJo Lienb sassasse g
saAnewa)e/suondo amny Surpredal sjuouruod  —
smara/uoneuniojut Sunioddns 0) sousaIojaI  —
a[euonel pue uonisod Jo JudWIAR)S —
u133u0d 10 yoddns Jo Juswadpojmouyoe —

:asuodsal oy Jo syuawdla Juelrodwi saynuapt [

asuodsay ay) Sumbnu)

FTEON=-O

s[[s Sunipa pue Suipeaijooid sajensuouIdp

SUOTIUSAUOD [EOIUYD3) PUE [EoNBUIUIeIS 1991100 S9SN

Iana] 9 0) asuodsal e s)sanbal

uonedIUNUILIOD Jo 9uo) eudoidde ue sureurewr

smara/uoneunojui poddns 0] $32U2IJaI SN

ansst oy yia Jurfeap 10 sayoeoidde snowrea jo suonesrduir 3y) SI9PISUOD
uonisod jey Sundope 10§ o[euonEl B PUR Inssi ay) uo uonisod e sae)s A|1es[o
1977 ) SuplIp

Oo0o0oooon o

FTEON-O

ansst oy uo uomisod e SIYSTIqRISD

10B1U0D 0} sarouade/s[enpiaipul djeudoidde sayynuopt

ansst oy Surpredal s90IN0SAI £} IUNWWIO/JOOYIS-UT DISEQ SISSIN0E

SB3pI AJLIB[D 0} 19PI0 Ul SISUIO 0] sYfe)

diysuaznid [eIusWUOIIA udAudWS U 30M0sal urpredal ansst oy1oads B sayynuapt
Juruuelg pue uoneredasg

ooooo A
TON-D

Squapnis ayJ

VITALD LINHINSSASSV ONILVI

| LA TIANE

u120u0)) 10 330ddng Jo s19197 VRIALIND ININSSASSV |

1C

Aruitoxt provided by Eic:

E



EPRUE IOV ‘UOHBONPH BHIqIVE
S[00 ], JUSWUSSISSY

arqeorpdde 10N /N
‘A(areudoadde
Ul pasn are s3s$2001d Jo/puE S[ELIdIEW ‘S[O0], "SIWOINO pauydp payddwod jou sey
-A1ayeridoldde pasn are sassaooid 10/pue s[eulEw
‘s{o0} Jo aSuel pajyyul] v "uonoe jo ue[d paping v SMOJ[O4 'SSWI0OINO PAULIP SI/W |
‘A1oreurdoadde pasn pue paosas are s9ss2001d J0/puUe s[eLIARW
‘S[00], "90URISISSE PAJTWI] YNMm SWI[qoId SIA[OS pUE SUB[J SIWOOINO PAUYSp sPPoW 7
*K[9AN99]32 pue APUSIOIJI PIsn pPue pajaajas e s3s53001d Jo/pue S[eLajeul ‘S[00],
"ISUUBW PIJIBIP-J[9S B Ul SWI[qoId SOA[OS puB SUB[J "SOUIOOINO PIUPIP SJdW ¢
*20UIPLJUOD IIm pPUR A[2A1193]J2 ‘AUSIOLD
posn pue pa}dofds ore sassadoord lo/pue S[EUEUWI ‘S[OO], JAUUBW PIJOAIIP-J[as
© Ul A[2A0R3ID pue A[9AN99)J9 swa[qoid SIA[OS PUE SUB]J 'SIUWIOJINO PIULJIP SPAXI
Squspnis ayJ
areds Suney

oo

UOTIRULIOJUT JO SISOYIUAS/SISATRUE UO PIsSEq SUOISNOUOD PI[BA SMBID

a|d
SEOpI PUE UONBWLIOJUL IO SIDINOS I[QRLI] PUR JUILIND SIIUIIJAI O O
a|gd

K1o0oyyuoruidosuonioy pue joe] Usamiaq saysinsunsip

(feusUWuoIIAUS
“OImIou099 ‘Terdos ¢ §-9) mala Jo sjutod JUSISYIP 03 0UIIIJII sAYeW

O
O

O
O

uonejuasaid Jo ISuUBM AU} UT ADUR[RQ-SBIQ SILISUOWIIP

ove ‘Rm:

S.LD ‘soury pue A319uq /8¢°D

NOILV.INISTId VIGHN JO LOVJII TVNOSHdd

(8uruoseaiordor AiqiqerjayAouarmd ‘aoue[eq
-serq “'8'2) TAINASAdd NOILVIAMOJINT 40 ALTATLDAT90/ALITVN

(saouanbasuos/suoneondur ‘perap Sunzoddns ‘uaxe;
uoprsod ‘anssi/ordo) “§-9) GALNASAUd NOLLVINUOANI 40 A4 VINIANS

[re3ap uptoddns NOILVINASTId VIGIN HHL 40 SHALLDAT40/STVOD
JUSIIIINS YPIM udxe) uonisod/onssiyordo) e saquosap A[1ea[d O O

‘uoupmasaid vipaw 3y | o1do/2nss]

[uoneuasad Jo poyldN

9010 BIPIN

ALIALLDACHO/ALI'TVRO ONISSHSSY ON | S3X e | TSUIe N JUApMS

THNANA NOLLVINYOJNI VIAAW ONINOLLRID OL mﬁme_ «

- ~ &)
\ )

Aruitoxt provided by Eic:

E



(L661)

6€"D/ SAUIA pue A31oug ‘S1D

t¥e

epRUR)) ‘eLaqV ‘UONRINPH BUAGIVO
S[00, JUSWISSISSY

}{10Mm 199JUnjOA JO SINOY JA1] 10) UOTJBIIJII3A/50] 1]} JO SUOT)IIS [[6 Sa3a]diiod JuIpnIs Ay J, :QaVANVLS

(3aqunp suoyd s, Jostaradng) (omeusIg s, 10s1A19dng)

(ameusig s juopmg)

‘SjuaWwIo))

DO JO9JUN[OA WOL pauten) sJYSIsSu/SUoNBAIISqO

:Jo9)unjoa Aq paejdwod sysey (q)

:Jos1aTadns £q paysyqesa syseysieos ()

1301A19G 1993unjo A jo uonduaseq

:PaIaAUN[OA W],

(1oqunN 2uoyd s Josiazedng) (omeudIs s os1atadng)

(ameudis s,Juopms)

LR (V)

DO JOIJUN[OA WOL] pauten sIYSISUf/SuUoneAIISqO

:Jo9)unjoa Aq pajejdwod sysel (q)

:1os1azadns Aq paysiqelsa syseysjeod  (e)

1901A19G 199)unjo A jo uondudsaq

:P2I9INUN[OA SUWIL],

1UONROO /IS IFNUN[OA 1UONEBIOT/ANNS JUNJOA
Qg :PAPIAOIJ DTAIDG IOAUNOA eQg :POPIAOI 9D1AIAG IDMUNJOA
:10s1A10dng :9npo WEN JUpMS

[(8YT0A-DO0TIANA

MNAOM YTHINNTOA 40 ZO~H<UE~EH>\QOA_

C

Aruitoxt provided by Eic:

‘ \Ul

E



Gv¢e

epeUR]) BUAQ[V ‘UONIRONPH BUAQIV O
S[OO, JUQWISSISS Y

bve

L661)
SLD ‘soury pue A310ug /01D
sasuaLIadxa 199)uNjoA
amjnj SurpreSal SUONEPUSWIWIODAT —
suonnjos

pa1s988ns pue parsjunooua swajqord -
diyspremals [BIUSWUOIIAUD
0) U2YEHIOpUN SYSE) JO UOUNQLOUOD —
:oouauadxa
1901unjoA 2y Surpredal suorssardwi/suoneAlasqo
Teuosiad Jo ATewruns uspLm JaLIq  saplaoid e

(T Wed 39s)
Jouuew £10)oBJSNES B U SYSB) Joaun[oa suliojiad e

G

RJ 995) 20UALIadXI YI10M JO/PUE IS JAAUN[OA
[oes JOJ uayeapun syse} Jo Sof e sjwuqns e

Squapnis ay [

V/N ON

ONILOHTIIE ANV DONIAATIIA

SINAWWOI/SNOLLOTTITY

s[qeoriddy 10N V/N
‘Kjoreudoiddeur

pasn are sossa001d 1o/pue S[ELISJEW ‘S[00], ‘SAONNO pauyasp paejdwod jou sey ()
*A1oreurdordde pasn are sassaooid Jospue s[eLgjRW

‘s100] Jo 95ues paywl] v "uonse jo ued paping v smo[[o] ‘SSWIOOINO0 PIULIP S1PW |
‘A[oreudoadde pasn pue pojoojas are sassaooid Io/pue s[eLRW

‘S[00, ‘ouwISISSe PATWI] Yim Swojqoid sIA[0S pue sue[J ‘SIWOIINO PAUYIP S}dW T
"K[9A1193]J2 pue A[JUS101JJ3 PIsn pue p3)ds[as aIe s3ss300I1d Jo/pue S[ELI3RU ‘S[00],

“IUURW PAOAP-J[9s B Ul swojqoid SIAJOS puB SuB|J "SIWIOOINO POUYIP SIdW €
*30UIPLJUOD YNM pue K[9A11991)9 ‘A[jusroyje

pasn pue paodjes dre $3ss9001d Jo/pue S[RUSIBWI ‘S[O0], JOUUBWI PI)OIUIP-J[IS .

' Ul A[oANE2ID pue A[9ANI9)J2 swa[qoId SIA[0S pUE SUB|J *SOWIOIINO PIULIP SPIVX3S ¢

quapnys ay g

3[eds duney

VIAV ASVL AT VIOI'IddV HOVH NI T STQIVANVLS

sanianoe snduwreo-jjo Surpredar sampaooid
/sa1o110d [0OYDS 0 SAIAYpPE pUB SAPNUIPI o

) }IOM 1391UN]0A
I0J SAWR PUE SIEP JO [NPIYIS © SIYSIGRISI »

J10M I33)UN[OA 10§ Juowrade[d £10)oeJsnes Surelqo o

QWINSPI JO/PUB MIIAIAUL
ySnoxy uoneuuoyul reuosiad SuLreys ‘I3)unjoA
0} ansop SurpreSar uoneziueSIo Ue SIOBIUOD ©

Y10om 199)unjoA Suipredal 1981U0D
0} suoneziuegi1o [euorssajoid Jo/pue Ansnput
‘TelusuuoIiAu fenuajod Jo 157 e saredaid e

YI0OM J19A)UN[OA
10J s[208 [BIUSWIUOIIAUS pue [rUOsIad SAYNUIPT &

Suapnis ay [

V/N ON

ONINNVId ANV NOLLVIVddTdd

(D' TOA—D0TIANA

(T LAV YIOM JTAINNTOA H0d NOLLVIIAIIA/DOT

Q

Aruitoxt provided by Eic:

E



(L661) epeUR)) ‘BUIq[V ‘Uoneonpy euaqIvV e
1D/ saury pue A319ud ‘S1D @ 1% N S[OO ], JUIWISSISSY

L%3

aeq axmyeudig s Jos1atadng aeq aIneusig s JuIpMIg
{UAYEIApU ) SHSB], J3)UN[OA
SjuIUNIO)) S JospuIadng
sroquaw dnoig 1010 s LPaneradood sylom [
spIezey [enuajod jo sasiape pue sajedopue [ IHIOM J3IUN[OA JO UOnBANCY/(S)PmWL],
sanbruys9) pue sompasoid aJes 10j WIIOUOD SABNSUOWIP [] IHI0AL J33JUNJOA JO (S)3red
A[9AT00))0 W sasn [ :uomsogpuIEY s losuradng
saur[aping 0} SAIAYPE PUE SUCTIONNSUI SMO[[0] [] :uopeziueds( Sunosuodg
Squapngs ayJ dumeN sjuspmg
YOSIA¥ENS A9 NOLLVOIATIIA SALLIALILDV 40 DOT INHANLS
(9 10A-90TIANA (7 LAVd) JIOM JTAINNTOA 404 NOLLVIOIIIIIA/DOT




6vg
epeue aq[V ‘uoneonpy eUaqIvVe
S[00], JUSUISSISS Y

SINIWWOI/SNOLLOTTATY

O
swoayqoid 0) suonnjos sajenodou

SI9Y0 JO smala 3y s1oadsar [
stoquisw dnoi3 Juowre A[ojeudoidde yzom soreys [
}IoMUIBd |, pUB UONBIOqE[[0)

ueyo

ut papraoxd uoneuLiojur uo paseq suonsanb sasod
uopejuasaid

uyt SAB[I9A0 LIBYD 3sn 0] AN|Iqe sajensuowap
uonejuasaid

[e10 ySnomy Jusjuod Ueyd S3edIUNIIHod
Sunreys uoneuwiojuy

O O 0O O

O
Amqids —
Surjeds —
:*3*a ‘Sunips pue Surpeajooid

ySnomp sprepuels [eo1uyod) Neudordde sureyurews [
sagpnuws

pUR S3[JULIM JO 931J Juawnoop e saonpoid
suraned Jo/pue

Surpeys ‘anojoo jo asn eudordde sayensuowap

(penunuod) syusuoduro)) (edruyI3 ],

aoeds a1qe[IeAe 0}
uorjefa: ut s10)dudsap/sjoquis jo uoneyuasaid —
$19p1oq JO asn —
oz1s Joded 0) uonejar ur ueyo [o150[008 —
'8+ tooeds jo asn saziuedio
awn Jo pourad/ers yoes 10J NI sem BLq[Y
jeym Jo uonduosap eoryderSodo; e sapiaoid
awn ul pouad/ers
yoes JO SNSLIAOBIBYD I SPI0JA pUE s3jensSny
apn ueyo eudoidde ue sapiaoad
swn [e2130[023 JO
spouad pue se1a ay) sauIno jey) ueyo e saredaid
sjuauodwo)) resruygda

O 0o o 0O

HRYD SWI) 9)BIID O} SIVINOS [BNSIA

pue juud woij ejep sajejodenxs Jo/pue sIdJsuen
A[rea18o[ uoneuniojur sazue§Io pue syardrajur
$90IN0S

UORBULIOJUT AJ[UNUIIO/[OOYDS-UY JISBQ SISSIO0L
K]2AN02]J3 awIp sasn

sIomsue purj 0 sdajs Kressaoau

smo[[0] Jo/pue suonsanb pajoanp o) spuodsar
SUONONISUI SMO[[0] pPue S[e0T §)as

Sumuuelq pue uoneredarg

OO0 OO 0o o

Juapnis 3y |

ISTTIDHHD MSVL

8¥3g

’Smc

SLO ‘sautA pue AS1ug /z1'D

sjqeoiidde 10N v/N

‘Aoreudoidde uy pasn are sassasoid 10/pue
S[eUDJBW ‘SO0, °SIWI0JINO pauyap paia[dwod jou sey

‘K1endoadde pasn are sassasoid
Jo/pue S[eUjew ‘s[oo) jo 3Fuel paymul Yy UORoE
Jo uejd popm3 B SMO[[O4 ‘SSWOIINO PIULIP S1°W

*A[orerdoadde pasn pue pajoajas ore sassaooid
Jo/pue S[RLSRW ‘S[O0],  "9OURISISSE PAIMLI] M
swa[qoid SIA[OS pUB SUB[ "SAUIOINO PIUYSP S

*AT[3AN02
pue AQUSIOLJd pasn pue pIII[es oIk $3ss3001d
Jo/pue Ss[EUDlEW ‘S[00],  ‘IoUUBW PIJOAIP-J[35 ©
ur swa[qoid SOA[OS pUB SUR[{ °SIUIODINO PIULIP SIFIW

*20UIPIJUO0d YNim pue K[9ANIJJS ‘APUSIOYJo
Pasn pue pajoa[as are sassa001d JO/pue S[eLIAJEW ‘S[O0],
“JoUURW PIIDAIP-J[9s B U A[9ANRAID PuB A[9ANIYS
swojqoid SIA[OS pue SUB[J SIWIOJINO PIUYIP SPIXI

14

..nﬂwgn.q EUNA
afeag upey

MSVL A'19VOI'IddV HOVH 404 T SI QIVANVLS

Jiomurea],
VN 0 1 T ¢ ¥ pUB UOnRIOGER[[0)
3uureyg
VN 0 1 T ¢ ¥ uoneuLIoJuf
syusuodwo)
VN O 1 T ¢ ¥ [eomy2ay,
Suruuerd
VN 0 1 T ¢ ¥ pue uoneredalgy
ONILVI/NOLLVAYASHO JMSVL

[-0TOTIANA

Q

syaey)) dul], [ed30[0dD) VIYALIND HZHEWWHWWAA A

IC

E

Aruitoxt provided by Eic:



[8514

(L661)
€D/ SAUIN pue AZiauq ‘S0

SuoS 2 A9[IA\ Uyof ‘(3SNI) s, Yueq oy (IO U()) § SUONILI( U108 e
Kuedwo) Suysnqrd a8puque)) (¢ pue ¢ ‘1 Jooq) sa1ag doysyiop 3oud108 YOy e

SNOILVIDILSHANI aVTATdINVS

SINIWWOO/SNOLLOTIATH

a

O
101995 Ansnput
o) 0} sajdures [erour Jo anea feguajod —
Su0QIBd0IpAY

Ieaq 0) sajdures ooz jo £;oedeo enuajod —
:Suturerdxo w1 s)nsal1 9ANRINSIAUT SIZLIPWIWINS [

yeons —

2UMONNS [BISAId —

ansnp —

mood —

101 109dsa1 1M S[RISUIW [BLOSNPUL

10/pUe J1|[E}3W AUOW IO XIS SuoUIe SIDUAIYIP
pue sanLejus Juiquosap weyo e saredaid O

(so1e3218iTe ‘yserodpyes ‘Aefd

‘mydyns ‘wmisouSew ‘Quojsowr ‘uor ‘1addoo ‘[eod

¢-3-9) s[eJouUIW [BLYSNPUI JO/PUV JI[[EIW § BUIQ[Y

Jo 210w IO XIs SUOWE SIOUAI; JIp PUR SONLIB[TWIS
TeorsAyd auruuajep 03 51593 sjonpuod pue sueld 3

sajduwes Surreaq

-U0QqIed0IpAY 2I0W IO 321} Suowre $IIUIYJIP
pue sanure[iwis Suiquosap yreyod e soredoid [
(panunuod) sanbruyoa g, aanesnsaauy

(3reYys ‘ouolspues ‘suoIsawWI] ‘Anuofop “§-9)

BUAQV U uowwod sajdures SuLresq-uoqresoipAy

210U 10 921y} FUOWR SIDUIISJJIP PUB SILLIBIWIS
Teo1sAyd surualap 0} 1593 s1onpuod pue sue[d [

sojdures

[eJourI pue Y001 JO sonsusjoeIeyd [eotsAyd
JuTuLR)ap 01 uoneuniojut sardde pue siaqes [
sanbiuyda |, aanednsaauy

seare ae10)s 03 speuRewpuawdmbs ueapd swnar g
A[ojemooe samseaw [

sanbiuyoa)sampaooid ojes smo[[o] [
sreuajewpuawdinbo ajeudoidde sasn pue s1o9pes
sfeLIyefy pue juawidinby

s1aquow dnoi8 Suoure A1areudordde yiom sareys
s1aquaw dnoid yim sajeradood [
jlomurea ],

KeAndayys awp sasn [

K[91eIn008 SUONIONISUL JNO SILLRD [
Iouuew A[4IpIO UE Ul SYIOM pue saziueSio [
sy 10§ §1os saredaid g

JUIUIISBUBIA]

Squapnis oy J

ISTTIOFHI ASVI

363

epeue) ‘euaq[y ‘uoneonpy BUAQIVO
S[O0 ], JUSWISSISS Y

aiqeoridde 10N V/N

*A1oreudoxdde ur pasn are sassasoid 10/pue
S[ELI9JRW ‘S[OOJ, "SAWOOINO pauljep pA9dwos jou sey

‘Kjereidoadde posn are sassaooad

Io/pue s[ELAjewW ‘s[00) JO afuel pIMuUI| Y  "UOKOR
jo ueid papind B SMO[jO] 'SOUIOINO PIuUlap SIFdW
*Korendoadde pasn pue pajoafas are sassavold

IO/pUB S[EUAJBW ‘S[O0],  ‘JDURISISSE PIAMWI] PIM
swa[qoid SIA[OS puB SUB[J °SAWIOJINO PIUYSP SIdvW
*K[oAnO3)J0

pue ApUAIOLJd PIsN puB  PIPI[Is are  $3ssad01d
Io/puB S[ELAJEW  ‘S[O0],  JOUUBW p3JOAIP-JI9s B
ur swa[qoid SIA[OS puR SUB[J "SIWOINO PIUYIP S135W

*90UAPLJUOD PIM PUB A[9ARISYS ‘A[JUaIdLJ
pasn pue pajodfas e $35s3d01d Io/pue sfeUAeW ‘S[00],
“IoUURW PIJOSP-J[3S B Ul A[9ANRAID pue K[9ARIIY9
swoqoid SIA[OS pUE SUB[J SIWOINO PAUYIP SPIIVXD

14

Jquapnss ayJ

apeos 3uney

MSVL A'T14VOI'TddV HOVA NI T STMIVANVLS

sonbruyoay,
VN 0 I T ¢ ¢ aanednsaau]
STeLIRN
VN 0 1 T ¢ ¢ pue juswdmbyg
VIN O I [ N 4 yHomwea],
VIN O I T ¢t 14 juswafeuey
ONILVI/NOILLVAYISHO JMSVL

[z-otoTIANE

seamPINS o0y SNOLLVOLLSAANI 9V'1 |

Q

IC

E

Aruitoxt provided by Eic:



BPRURISELING[Y ‘UOTIBRONPH BUAGQIV O
S[00 ], JUSWISSASS Y

£G¢

SINAWWOI/SNOLLDT14qY

Jpeu SuoISIoaP/sad10Yd Ajnsnf
01 ouanbas [20130] & Ul UONRWLIOJUT SIJESTUNWIWIOD [

s103o8J 9J1f jJo Ajfenb aypo  —

juowdo[aadp J[qeure)sns  —

89 ‘soouanbasuod Suuapisuoo Aq opeur suoISIIAp
1O/pUe $3DI0YD JO SISSIUNRIM/SYISUINS UO SI09[JaI [

BLIDILID

PoYsIqQeISd uo paseq Juawdo[aaap [eraurw 10 A§10ud
oy Surpredal saneuwsae deudoidde e spopes [

O
IPIUWIUOL1AUD ONMUOUOID ‘ID120S “8°2
:9AnRWIN[E Yoro Sulssasse 10j BLIAILID SIYSIIQeIS? [
juawdoraa9p reraurws
10 A310u0 oYy SurpreSa1 soanewsd)[e [NJIsn SAYNUIP! [
suoispaQ SupfelAy/sadjoy) Suneneay

SI9YI0 JO SMIIA 9 s1oadsal [

sroquow dnoa§
Suowe Ajoreudoidde sespr pue uonewlojul SAIRYS [
JIoMwed ], pue uojeIoqe[Io)

K109

Juoruidosuondy pue 1oB) uaam1aq saysinsunsip
suonisod

JUSIOJJIp Suoure 10IJUOD JO SIDIMNOS SAINUIPI
uonisod jeyy Sundope 1oy suosear [eoI§o[

pue ansst a1 uo uonisod Juisoddo ue sajers
uonisod jeyy Sundope 10§

suoseal [eo180] pue anssj 2y uo uonisod e syels
IPIUAWINOLIAUS D1UIOU0ID ‘[D1D0S “8 2

:onsst

oy Surpredal mata Jo syutod JUBIGPIP AR [
saAnadsiag Surzdfeuy

o o o o

sanbyuysa)
FuuoyieS-uoneULIOJUT 2I0W 10 U0 SISN [
ansst a3 Surpredal saomos
uoneuLIoul A3IUNUILIOd/JOOYDS-UI JISBQ SISSIOIR [
3131 aa1] oym ardoad
PUR JUIWUOIIAUD 3Y) uo juswdo[aa2p ap jo
1oedun ay) SuipreSar uonsaonb juenodun ue sasod [
juawdoroasp
[ersuru Jo £315u9 ue Jurpregal so1desip
ardoad yorym uo ansst Ue s3qUOSIP A[PIeINIde [
Sumuueg pue uopeaedaag

Squapnis oy |

ISTDIDHAHD MSVIL

¢S¢

L661)
S1D ‘sourq pue A319ud /pp'D

s[qeardde 10N /N

‘K1oredordde uy pasn are sassasoid 10/pue
S[eLISJRW ‘S[00], SSW0D)NO pauysp paie[duiod jou sey

‘A1oreudoxdde pasn are sassaooxd

Jo/pue s[eudlewl ‘sfoo} jo afuel payu Y ‘UOndR
Jo ued paping B smoO[[0] ‘SSWOIINO PIUYSP S)OUI
‘Kreridoidde pasn pue pajosfas are sassasord

Jo/pue s[ELdBW ‘S[OO],  ‘9OURISISSE P PIm
swo[qoid SIA[OS pue SuUB[{ "SOWIOJNO PIUYIP $IdW
*K[3A1199]J2

pue Apuapuyye pasn pue PpIjod[as ame  sassadord
Jo/pue  S[ELIaJRW ‘S[00],  "IOUUBWI PI)OAMP-J[S B
ur sw[qoid SIA[OS puE SUB[J "SSUIODINO PaUlIP S}aou
*20UIPLJUOD M pue A[2A11091)9 ‘ApusIoja

pasn pue pajaafas are sassaoold Jospue sfeLIdRUI ‘S[00],
"IQUUBWI PIIOSIP-J[3s B Ul A[9ANBAId pue A[2AN03J0
sura[qoid SIA[OS pue SUR[{ ‘SIWOIINO PAUYIP SPIAXI

14

Jquapnis Yy

afeog dupey
MSVL ATAVOI'TddV HOVA NI T SI GQIVANV.LS

SUOISIAQg

VIN 0 T T ¢ ¥
SJunenreaq

SurfeN/so10YD

Jlomwes],
VN O 1T T ¢ ¥

pue UoNBI0qR[[0)D)

saandadsiog

VN 0 1 T € ¥ Surzfeuy

Suruued

VIN O 1 [ T 4 pue uoneredalg

ONLLVY/NOILVAYASEO JMSVL

€O0TOTIANA

yuomdojaaa(] [B1PUIA/ABI0u Jo spoeduy SISXTVNV dNSSI|

Q

IC

E

Aruitoxt provided by Eic:



€Q83d
(L661)

Si'Df SSUI pue 819Uy ‘SLD

19V HYAVY Ad0J 1539

SINAWWOO/SNOLLOTTAHY

O
apew SuoI159p/sa010Yyd AJnsnl
0 2ouanbas [e01S0] B uI UONBULIOJUL SIEIIUNWIWIOD []

O
$10108J 9J1° Jo LNfenb 101po0  —
juamdojaAaap sjqeureisns  —
:*8'9 ‘saouanbasuod Suuapisuod
£q ueid a1 Jo sassouyeam/spSusns uo s3I [
Aiddns £S1oua
d[qeuIRISAS SIAYLNJ YOIYM ‘BLISJLIO PIYSI[qelsd
uo paseq ‘anssi oy yiim Sulfeap so0) uejd e sdofoasp

O

[DIUAWUOLIAUD ONUOUO0I? ID100S 82
19AIEUIR)[E Yorad JuIssasse 10J BLISILIO SAYSIQRISa []
K1ddns A81oud o[qeure]IsSnSs Iy Jey) Sanssi
ap yim Sureap 1o suondo renuajod sogmuspt [

SuoISIA( SunyeA;/s9I0Y) Sunenfeay

SI9YI0 JC SMalA oy s10adsar [

szoquiaw dnoi3
Suoure Ajereudoidde seapr pue uoneuLIOJUT SATRYS [
HIOMUIED ], PUE UOI)BIOGE[[0D)

K109y

quorurdojuonoly pue Joe) usamiaq saysmsunsip
suonisod

JURI3JJIp Suoure JOIJUOD JO SIIINOS SIYIIUIP!
uonisod jeyy Jundope 10j suoseal [ed150]

pue ansst ai uo uonisod Juisoddo ue sajels
uonisod jeyp Sundope 10§

suoseal [eo180] pue anssy ayy uo uopisod € sajels
[PIUWUOIAUS DIUOU0ID ‘ID1D0S T2

O O o O

:anssy
a1y Surprega1 maia jo syutod JudIalIp SoYLIRD [
saanpadsiag uizdreny

sanbruyo
Sunoed-uonewIOjUl 2I0W IO UO SISN [
anss] ay Jurpreda1 sa0Inos
uoneuLIojul AJIUNWUWIOd/JOOYIS-U] OISBq $ISSI0B [
1A 9AY]
oym sjdoad pue JUSWUOIIAUS 31 UO dsn A5I0U9 JO
joedwt ay) SurpreSar uonsanb juepodurt ue sasod [
K31au2
a[qemauaIuou/a[qemaual jo asn Surpredar sa1desip
a1doad yo1ym uo 2nss| Ue SIQLIISIP A[IjeINdoE [
Suuuelg pue uoneaedaig

Jquapnys ay

ISTDIDHHD ASVL

244

epeue) ‘BUAq[V ‘UONEONPH BUIQIVEO
S[00], JUSWISSISS Y

sjqesydde 10N V/N
‘K1oreudoidde ur pasn are sassaooid 1o/pue
S[ELISJRW ‘S[O0], ‘SOWO0NO Pauyap paje[dwod jou sey ()
‘A[orenidoidde pasn are sassaooad
Io/pue S[eUsjewW ‘s[00] JO S8uel pajnul Y UOmOR
Jo uejd papind ® smoj[0] SOWONO PAUYIP SI/W |
*A[oreudoidde pasn pue p23o9[as are sassasold
JO/pue S[ELIDJBWI ‘S[OO0],  'S0UBISISSE PIJWI] M
swia[qold SIA[OS pUR SUB[J ‘SOUIONNO PAULIP SIPOW T
*A[9A1193])5
pue ApuaIOIS pasn pue pIJd9[Rs are  sassaoold
I0/pue S[ELISJBUI ‘S[O0],  ‘IOUUBWI P3JOAIIP-J[9s ®
ul swa[qoId SIA[0S pUE SUR[J ‘SAUIOOINO PAUY3P S1PPW ¢
*30U3PLJUOD [PIM PUB A[9ATIIRYJS ‘A[IUDIONJD
Pasn pue paja9[as are sassad0ld Jo/pue sfeLIdjeRW ‘S[O0],
“JOUUBW PIJIRIIP-JJ3s B Ul K[9ANEaId pue K[9ANO9J)3
swa[qold SIA[OS PUE SUB[J °SIWOIINO PIULIP SPIVXS ¢
Squapnis 3y
aeos Supey

MSVL ATAVOI'IddV HOVA NI T ST QIVANVLS

SUOISI9(]

Jupyep/sasioy)
Sunenfeayg

VIN O I [ T 4

IOMUIED,
VN 0 1 T ¢ ¥ ¢ L

puUB UONBIOGE[[0D)

saanoadsiod
VN 0 I (2 T 4 JuizAeuy

Suiuuelg
VN O I [ T 4 pue uoneredolg
ONILVI/NOILVAYISE0 JSV.L

1-0SOTIANH

Q

yuowidopaaa(] A319u7g dqeurEIsns :SISKTVNV ANSSI]|

IC

E

Aruitoxt provided by Eic:



EpRURIPELIAQ[Y ‘UOTIRONpH BUQ[VO)
S[O0 ], JUSWISSASSY

MmopN o 01 s3upy | fo spatpungy

JUUUOAUT AN 10 O] UDD) 3 IDYM  »
uswuoLIAuY
ay1 pup K8.12uq uo Yooy 224N0S3Y S, 43YoV3I ]

V S moqy Sunjiawog o ppmoys Apoqauos e

ALY

13deq deiog wio1g speq 210N
K13[1amar pafokoay

STRIA Jaqqnyf oyut sadi], Sunokoay
1sodwo)) Jurjjag pue Sunpey
SuipoLoay 1adeg

SIANOSTH :SLOANOUd ONI'TDADTE A'TdINVS

SINTWWOI/SNOILDTTATY
O 109fo01d Surpofoa1

9] 0] JUBAQ[I S][JAUSQ PUE $)SOI SIIPISUOD []
s131po Jo uoddns oy s)O1[08 O seuorew pue juswdinbo —
swajqoid 03 suonnjos sarenodou [ : Auqoey -
uoIssnosIp uoneso| —

dnoi3 ySnoxnyp suonsadSns/uoneuniojur sareys [ :Surpredar syuswoarmbai saynuapr O
slaquial s3ss9001d

dnoi8 Suoure sanijiqisuodsal pue JIom sareys [ pue sanbiuyoa) *sdays SuroLoar soystqeise
s1oquisui 133d Jo oBuer e Yim Sylom [ ssa00ad JurjoLoar o ySnonp spew 2q 03 syonpoad

a

YIOMWBI], PUB UOIJBIOQRI[0)

]

s[eod

9A3IyoE 0] paxnbal se saniIqisuodsal/sassasoad
saijipow pue 303(o1d Surpp£2a1 sy s1o)uoW
193f01d Surpohoal oYy syuswojdunt A[[nyss200ns
saniiqisuodsal Sunegajop

pue Sunwunsse ur saneniul feuosiad sajensuowap
AUNWwod Jo/pue [O0Yds ‘WY I UNPIM
103(01d SurjoLaa1 oy sarowoid pue sasnIoApe
s[eLIaRW

pue juswidmba ‘saniioe] A1eSSI00U $3559008
wafouq ayy Sunuawaidury

O O O oo

jenuajod pue s[eLajew 9[qB[OAD21 SANUIPL
Aunwuiod 10/pue [00Yds ‘AWoYy

3y} Ul UOIIBULIOJUL JO SIDINOS JUBAJ]II SISV  []
Sulayyes) uopewaoyu]

K19An001J9 own sasn pue sueld [

SQUI[aWN SMOJ[O] PUE $IJBAID []

way) 9A31yoe 03 sdajs saysiqelss pue sfeod s39s [
139(01d

Sura£sa1 oy Jo ssouareme/1oj o[euonel e sdojoasp [

Sumuueg pue uoneredaig

Squapnys ay |

ISTIIDTHD MSVL

969

'Smc

SLD ‘saurpy pue £3x0ug /94D

3jqeoridde 10N V/N

*Koreudoidde ur pasn are sassacoid 10/pue
S[ELIdJBW ‘S[00], 'SOWOINO pauljap pajejdwod jou sey

‘A1orenrdoadde pasn are sassaooid
lo/pue S[eLjEW ‘sj00) jo aSuer panuy Yy "uonoe
Jo uejd popm3 B SMO[[0 "SSWODINO pPIUYIP SIIIW

*Kjorerrdoadde pasn pue ps1osjas are sassasoid
JOo/pue S[ELIJEW ‘S[OO],  °9OUEISISSE PAMUY YPIm
swa[qoad SIA[0S puUR SuB[{ 'SSWOdINO PAUYSP SIAAW

‘KjoAndalJo
pue Apuomolyjo pesn pue PpaIjod[es e sassaooad
Jo/pue S[RULJEW °‘S[O0],  “JOUUBWI PIJOANP-J[OS B
ur swa[qold SIA[0S pUE SUB[J "SIWOIINO PIULJIP S]ooW

*90UIPYU0I YIIM pUE A[9ATI09]J3 ‘ANUsIdNyd
Pasn pue pa1osjes are $9s$9001d 10/pUE S[RLISJRW ‘S[OO],
“IoUUBW PIOAIIP-Jjos B ul AjpAneard pue A[oAnooje
swojqoid SIA[OS PUEB SUB[J 'SIWIOINO PIULIP SPIFIXd

0

L4

Jquapnis ay |

aeds 3uney
MSVL ATAVIIIddV HOVA NI 1 ST QUVANV.LS

Jlomurea,
VN 0 1 T ¢ ¥

pue uonelioqejon)

VIN O 1 (2 . 4 pue uoneredalg

109{o1g
VIN O I (2 T 4 oy Sunuswardwuy

Sunayen
VIN O 1 (2 . 4 uoneuLIOJuf

Suiuuejd

JSVL

ONILVI/NOLLVAYASHO

| I-060TIANE

1aford 3uipAey e Sunuswaidwy pue Suluueld LSITIDAHO JSV.L|

Q

IC

E

Aruitoxt provided by Eic:



(L661)
LY"D/ SAUI pue AS1auq ‘S LD

5S¢

SINIWWOO/SNOILOTTAHY

$30JNO0S UONBULIOJUL JISBQ SIOW 10 I SAD []
SULI)
[e01UYO9) PUE UOHUIAUOI [eolBIUEIT 1091100 S3asn [
3ouanbas [eo180] & Ul 529p1 $IROIUNWWIOD []
[PNsIA-01pNt DO ‘UBNLAM “8°3
1RIPIW UONEOTUNUILIOD
9I0U 1O 3UO JO SN JALIJYJS SIALNSUOWIP [
Suueys uoneuLIojUY

s1aquaw dnoi§ Suowe A[aewnoidde yiom sareys [
sroquiaw dnoa8 yiim sareredood
HIOMUIEI ], PUE UO)RIOGE[0))

O
sueaw 1940 Aq resodsip 3)sem JO 1S00 9ADR[AI —
201AI3s 10 Jonpoid ay) 10 s1axIew [enuajod —
$15CO uopeuodsuen
pue Suissaooxd ‘Sunos ‘Sunoajjoo —
82 ‘Ansapur Surpo4dar a Jo
K)[IGRIA OTIOU0DI 3y J991J8 1B]) SI0)0B) SIIPISUOD [
$92IN0$31 12y)0 pire AS19ud Jo asn —
Anrenb 1 pue jlos ‘1o1eM —
*§-2 ‘Ansnpur Suijc£oa1 oy 1035e 18
SUIIOUOD PUE SPIBPUEIS [BJUNUUOIIAUD SAYNUIPL [
§1500
Suro£5a1 pue uoneoo| Ansnpur o 1oedw 1Y) pue
‘sjuowasinbai oFe103s pue uoneodsuen saqUISIP [
Kyuwzogmun pue Kypenb jonpoid —
s[euajew mel jo Sunuosyuondadsur —
89 {Ansnpur Surpokoas ay
urgiim Afenb jonuod 0 pasn sanbruyoa) sureidxs [
(ponunuoo) Jusguo)

a8e103s pue uonepodsuen —
uoneut1oj 3onpoxd/Burssasord —
Sunaos pue Sunoayjoo —
83 {[euajeW J)SBM
ap SurpAdar ur sdays pue sagers Jofew sutefdxs [
£3o10uyoa)
$30INOSaI [BINJBU pUR UBWINY —
$Q0INO0SAI [BIOUBULY
sfeuajew melssindut Ajipowrwod —
3o
‘Ansnpur ay) uniim Sursseooid 0y sindut saquossp [
Ansnpur Jurphoare
£q paptaoid sao1a13s J0/pue sonpoxd ay) saynuapt
jlicililiig}

Sunjiom

jou st yoeoidde juarmd usym Yorqpasj 0) spuodsal
K10ayy/uorurdosuonoy

PuR 19B] usamjaq saysm3ursip

SULIY) [BOIUYDI)

1921109 Sursn A[9)BIMOJE UONBULIOJUT SPIOII
aouanbas

[eo130] e ur uoneuLIOjul sazIueS10 pue syaxdisyur
sanbruyo9) Suuoyies-uoneuLIojUl SI0W JO U0 SIS
$90IN0S

uoneuLOJul ATUNWIWO/[O0YDS-UL DISEQ SISSIOIR
duissaooag pue Suroyjes) uoneuLIojuy

O oo O O O

Kj9An09)J0 awm sasn [

s1omsue puyj o3 sdays Aressasou
smo[[0j pue suotisanb pajoanp 03 spuodsar [
SOUTAWT) PAYsIjqeIsd 0] saIdype [
Aj91BINO0R SUONONISUL SMOT[0] pue s[eod s1as [
Sumueg pue uopeaedary

Jquapnis ay |
LSTINOIHI ISV.L

epeUR)) ‘eUaq[V ‘uolieonpy BLRQ[VO
@ m N S[00], JUSUISSISS Y

ajqeoydde 10N V/N

‘A1ereridoadde ut posn are s3ssa001d 10/pue
S[ELI9JEW ‘S[O0], ‘SAW02IN0 pauysp parojdwod jou sey

‘K[erendoadde pasn are sassaoold

Io/pue S[EUIBW ‘s[00} Jo 2Suel pAJWI] Y  UONOE
jo ueid popind B SMO[[0] 'SOWIONNO pauysp slPW |

*K[oreridoadde pasn pue po1os[as are $3ss3001d

Jo/pue S[EUAJBW ‘S[OO],  ‘I0UBISISSR P PIM
swo[qoid SOA[OS pue SUB[J SOWOINO paUYIP SPdW T

*A19ANa9)J0

pue ApUOIOL[Jd PpasN pUB PI)OR[As e  $3ssa001d

Jo/pue S[ELSEW °‘S|OOL,  ‘lsuuBW PIOAIP-J[OS ©
ur swa[qoid SIA[OS puB SUR[J ‘SIUIOINO PAUYIP SIdW ¢

*90UAPIJUOD YHM pue A[9ANID9))3 ‘APUSIOIYYD
pasn pue pajoaas are $Issadoid Jo/pue s[eLdeW ‘S[OO],
"JOUUBW PI)IAIIP-J[9s B Ul A[9ATIEAIO pue A[9ANOYo
swajqoid $IA[0S pue Sue[d 'SIWOJINO PAULIP SPIAOXS P

quapms 3y J

a[eas Bupey
MSVL ATAVOI'TddY HOVI NI T ST QIVANV.LS

Suwreyg
VN O 1T T ¢ ¢V uoneuLIOU]
Jlomwea],
VIN 0 1 [ T 4 pue uoneioqe|0)
VN 0 1 T ¢ ¥ judnuo)
Suissaooig
VN 0 I T € ¥ pue Sutioyen
uoneBuLIofu]
Suruueyq
VIN 0O 1 T ¢ ¥V pue uoneredaig
ONILVI/NOILLVAYASHO JASVL

[T 060TIANT

susAS SuIPA2Y SSTOOUd HOAVASHY |

Q

IC

E

Aruitoxt provided by Eic:



epeue aq[Vy ‘uoneonpg aﬂonﬁa\ﬁwm
S[OO [, JUSWISSASS Y

SINIWWOI/SNOLLOTTATY

$90INOS UOHBULIOJUI JISeq I0WL 1O AN SAD [
SuLIa)
[e21UY23) PUR UODUIAUOD [BOUBWIUIRIE 102100 S3sn [
douanbas [eo130] © Ul SBAPI SOJEdIUNWIWIOD [
IDNS1A-01pND D10 ‘UM “8°2
BIPOW UOTIBIIUNUIIOD
310U JO QUO JO 9SN JANIIYJI SIJBNSUOWIP []
Suyreys vopeuLIoyuU]

sioquiow dnoi8 Suoure Kareudoidde yiom sareys [J
sroquowr dnoa8 qim soyeradood [
FIOMWEBI |, pUB UONRIOGEI[0)

a
Ansnput [erouruy/ASiaud ue 0)

10adsa pim L1018 $S300NS,, [EJUSWUOIIAUD UR SO [
juawdo]aAap pue yoressal —
Korjod feuowuoniAug im duerdwod —

uonisodap proe —

10330 asnoyuadid —

uonesarojop —

82

“yuawdo[aAap 301n0s2a1 £q pasned S[3A9] [qO[S 1B
a8 uey> feyuswuoiaud Juipredal s)sed9I0) saew [

Seare [eImed pue jeliqey SJIpjim —

Anenb me pue 191eM ‘[LOS —

soonoead asn puep —

'8-2 ‘oomosar [eroura

Jo A315u9 ue Jo asn pue Juissasoad ‘uondRNXD
3y} 0) PaJBjaI SI0JOR] [EIUSWUOIIAUD SIYNUIPI []
JUIUO)D)

Suppiom j0U

st yoroidde JuaLmd usym Yoeqpasj o3 spuodsar
K102

Juotuido/uondyy pue 108) U9am3aq saysinsunsip
SULI2) [eOTUYD3)

1921309 Suisn £[21LINodR UOHBULIOJUT SPI0JAX
souanbas

Teo130] B ur uoneuLIOJul saziuesio pue sjaidisut
sanbiuyo9)

SuuoyieS-uoneuLIOJ Ul 210U IO JUO SIS

$90IN0S

uoneuLIOJul AJUNWIIOI/JOOYDS-UL JISBq SISSIOIL
Suissanoag pue Sunrayjes) uonewaoyuy

O O O 0O O O

092

‘Sm:

S1D ‘soury pue A310ug /84D

ajqeoydde 10N /N

*K1oreudoadde ur pasn are sassa00id 10/pue
S[ELIdJBW ‘S|[O0], "SIWODINO pauysp pareidwiod jou sey

*A1oreudoidde posn are sassaooid
Io/pue s[eudjew ‘sjooy jo afuel pIWI| Y ‘UONOR
Jo ueid popind B smo[[0 SOWOJINO PAULIP $1e3UW

*Kjareudoidde pasn pue pa1oafas are sass9201d
Io/pue S[EUdJRW  ‘S[00],  "OJUBISISSE PIJTWI] Pm
swo[qoid SI9A[OS pUB SUB[{ "SOWOJINO PIUYIP SI0W

"K[9AN9919
pue ApUJdIJo Ppasn pue PpIod[es e  sassadoad
Io/pue S[ELIJBW  ‘S[00],  ‘JOUUBWI PIDAP-J[S ©
ur swa[qoid SIA[OS pue SUB[J "SIWOOINO PIUYIP S}

*30UAPHUOD PIM pue K[2A1D3JJ9 ‘APUSIOLJD
Pasn pue p3jda[as dre sassa001d Io/pue S[eLIdRW ‘S[O0],
“JOUUBW PIJOAMP-J[9s © Ul Ajoanea1d pue A[9AN09)J9
suajqoid SIA[OS pue SuB[J 'SIWIOOINO PAULSP SPIXI

14

‘quapnis ay |

afeag 3upey
MSVL A14VOriddV HOVA NI T ST QUVANVLS

Suwreyg

VN 0 1 T € ¢ woneuzIop]

I0MUTED,
VN O 1 T ¢ Vv ¢ L

pue uoneIoqe[[o)d

UOTIBWR{IAI IS —
uonoajoid 1ENqRYAPIM — boéonoto M“u sesn g VN 0 1 T ¢ ¢ udue)
Surdures Kjenb e pue 1atem ‘[10s — sIomsue puyj 03 sdays ATessooou
[ONUOD UOISSTIID/OISEM — smojjoj pue suonsanb pa1oa11p 01 spuodsar Suissaoo1g
:'8'2 ‘yuswIuoNAUD SauIjowy PAYSI[qels? 0] SAIdYpe [ VN 0 I 7 € ¥ pue Suuaypen
a1y 109101d 0y Knsnpur £q pasn sarSorens surepdxa K[21RIN008 SUONONOSUL SMO[[O) pUE S[e0S 198 [ uopeULIOJu]
90In0s31 [exautwy/ASI0u9 Sutuuerg pue voperedaag
ue jo asn pue Jursssd01d ‘uoyoenxs 9 01 pajejal . VN 0 I T € ¥ mE::ﬂm
$JS0D PUR §11JoUaq W)-3UO] pue -1J0Ys SAIUIPI [] JuspMIS YL pue uoneredald
(panunuoo) Juajue) ISITDIDHHD MSVL ONILVI/NOILVAYISHO JSVL
_chﬁSZm— spedu] [puswmoniauy :SSADIOUd EUM«G—@@M_

Q

IC

E

Aruitoxt provided by Eic:



€3¢

(L661)
6D/ SAUIN pue A31ouq ‘SO

SINIWWOI/SNOLLOTTAAY

$22IN0S UONBWIOJUT
JlIseq 210U 10 32IY) JO ISI] HUIIJAI & s9p1aoad
$30B] JO ATRUILUNS B UO PIseq JOISN[OUOD B $IJL)S
2ouanbas [eo150[ ® UI UORULINIUL SAIBOTUNWWOD
199f01d a1p jo
asodind ay} sequIOsap JeYy) UONIT ponul ue soptaoid
Sunipa/Furpearjoord ySnomyy suira)
[BOTUYD3) PUE UOTUIAUOD [BIRUIWIEIT 1091100 595N
51001 ‘sanbruy2a1 [DNSIA-0IPAY
a8onduv) kpoq ‘uonaalosd 3104 OIH
jpuLiof 2150q
Jownupa8 ‘uoyvnpound ‘Suads UARLIAL 82
BIp<W UONBDIUNWIIOD
QI0W 1O JUO JO SN ALY $IIBNSUOWIP

oyeand —

oriqnd —

"8 {S[9A9] [BUONBILIAUI PUR [BUONBU

‘[eoo] 18 saimyonns/saouae Suproddns saynuopt
£121005 11jau2q pue Juawdo[aAap J[qeureIsns

10150] s3on9e1d UoNBAIISUOD O1jIdads moy surejdxs
SOIMNISQNS [BLINRW/SIA JRWINe AG10us —
uondumsuod paonpar —

-9 ta0unosa a1 SurAIsU0d

10J £3a1e11s ® Jo sjusuodurod 1ofewr saUTNO

O O 0OoOo

O

dunaoday/Bunyuasasg

O

O

a

O

(panunuod) jJuduo)

1oedw [BJUSWUONAUD —
JuswdofaAap o[qeuresns —
uondwinsuod ur spuanysuraped —
:uo paseq
90In0sa1 9y} Ju1AIa5U0D J0] dfeuonel & sapiaoxd
fetnsnput —
[eIDIPWWOD —
[enuapisal —
:*§'0 ‘epeUR)) PUB BUIAQ[Y UL 30IN0SI [BISUIW
/A819u2 ue uo paded SpUBLISP JUSLIND SIQLIDSIP []
uoneaasaid pue
uoneAIASUOI JO sajdurexa pue suonmuyyap sopiaoid
JuUO)

K[2A109)J5 swin sasn

SULIQ) [BOIUYI9)

1001100 Juisn £[2)eINdd8 UOHBULIOJUL SPI0JL
doudnbos

reo13o] ® ojut uoneuLIojur saziuesio pue sjaidisyur
$92IN0S

UONBULIOJUT KJIUNWIWOI,/OOYDIS-UT JISB(Q $IS59008
s1omsue putj o) sdajs Aressaoou

smo[[o] pue suonsanb pajoanp 03 spuodsax
£[91eIn008 SUONONNSUI SMO[[0] pue s[eod §1as
Sunuueld pue uoperedald

OO0 O 0o O O

Squapnys ayJ

VIIALIID INJWSSHSSV

639

epeUR)) ‘eHAq[V ‘uonednpy eHaqIV O
S[00], JUSWISSASS Y

a[qeordde JoN V/N

‘K[oreudoxdde ur pasn are sassaooid 10/pue
S[ELIOJEW ‘S[O0], "SAW02)IN0 pauyap parejdwoos jou sey

‘A1oreudoidde pasn are sassaoold
10/pue s[eUdewW ‘s[o0] jo IFues pAMWI] Y UOHOE
jo uepd popmn8 ® SMO[[OJ 'SOWIOOINO PIULIP SIAAW

-A(oreudoadde pasn pue pa3oajas are sassadoid
Io/pue S[EUdRW ‘S[O0],  SJUBISISSE pAIWI] YIm
swo[qoid SIA[OS pue SUB[d SIWOIINO PIUYSP SISW

*K19A11031J2
pue ApusIye Ppasn pue PpoAYdd[as e sIssaooid
10/pue S[ELRW  ‘S[0OJ,  ‘IouueW PIOANP-J[3s ©
ur swo[qoid SIA[OS PUR SUB[J ‘SIWIODINO PIULJIP S}odW

*20UIPIUO0D M pue A[2ATIOYID ‘APUIIOLJD
posn pue pa109[as are $3553001d 10/pUE S[ELISJEW ‘S[O0],
“ISUUBW PIYOSIP-J{3S B Ul A[PADBAID puUB A[3ANDIIYO
swa[qo1d SIA[OS pUE SUE[J SIWOJINO PAULIP SPIFOXD

14

Squapnis ay |

Ieog Jupey
MSVL A 1GVOI'IddV HOVA NI I ST QIVANV.LS

Suniodoy
VIN 0 1 (4 € 14 \w unuasaL]
VIN O 1 (2 T 4 plicilive]
Suruuerg
<\Z O 1 N m 14 v:& :Oﬁ.&u&&@&
ONLLVI/NOILLVAYASHO JMSVL

[z-oorTIANE

£3ajeng uoneAlISuC) V VIIALIYO HZHEwwﬁmw<_

1C

Aruitoxt provided by Eic:

E



epeue]) BUIq[V ‘uonesnpy eUaqIVe
S[00], JUIUISSASS Y

%99

L661)
SLD ‘sautjy pue A81auyg /06D

‘Ajoreudoidde

pasn are sassaso1d

10/pUE S[ELIJEW ‘S[00]

Jo o8ue1 pajiwy y °uondOe
Jo uejd poping e smoq[oq
*SOUWIODINO PAULJap S)IW

*A1oyerrdoiddeur

pasn are sassadoxd

Jo/pUe S[eLIsjewW

‘S|00], "SSWI0DINO pauljap
patarduiod jou sey

‘A1eredoidde

pasn pue pajosfas

are sossa501d Jo/pue s[eLRjRU
‘S|00], 9oUR)SISSE PI)IUIT]

ylim swdqoid saajos pue
SuUB[d 'SOUIOD)NO PaULop SIadW

*20UIPUOD
Yim pue A[9AT10919 ‘Apusioyle

pasn pue pajoa[as are sassadoxd Jo/pue
S[eUISjRW ‘S[00], "ISUUBUI PIJOIP-JI3s B Ul
K[aAnea10 pue £19A103)39 swajqoid saAjos
PUR SUB[J 'SIWIODINO PAULJIP SPIAOXD

*A19A1I031J2 pue AJUSIOIIID

pasn pue pajodfas are sassaoold
JO/pue S[eLI2)eUl ‘S[00], “ISUuBWI
P122IIp-J[os & ul swajqoid soA[0S
pUE SUB[J "SIWONO PaUap )W

0 1 [4

£ 14

*3[eds Suned Iy} Uo | JO pIEPUE)S B 0} SIDUIIJUI
10§ BLI3JLID SSAIPPE 18y} SALNUd [euanof oy 3jd(dwo) :qUVANV.LS

epeue)
JuWUOIIAUY ‘d1ysuazyty) (PIUIUUOLIAUT] UO JIWULIJ § IOUIIJY

‘sAeM 1D9ITPUL UT S3DINOSAIT [eISUTW Jo ASIoUd 2ouanpjur e

Y81 o1no9[e ue uo Surumy  —
Jjiqowioine ue Juisn  —
80 ‘spesourwa 10 £310u9 Jo uONIdWINSUOD 102MIP SA[OAUL o

'JBY) SONTANOE DUIIJAI AeW SILNUS [RUINOf

JUSWIUOIAUD
JO/pUB 30IN0S3I 3y} 10J saouaNbasuod uirx-3uoy pue -uoys yloq Sulpredal saouaroyul [
Anapoe a ut Supedonted 10y sfeuonese [
fnapoe o Jo armeu 9yl [

:2qUIDSIp

pinoys Anus jeurnol yoeyg °seouanbasuod nayy 0o UONS9[Ja1 twrad 03 uonEINp JUSIIIYNS
JO 9q 01 pasu 334 ‘ameu ul [BUOSEIS 3q ABWI SONIANDY “90IN0S3I [e1durw Jo 310ud

ue 3129)Je Jey) saonoead 314K1s9J1] 9qUIOSIP ey} SILNUD SIOW JO (O] IPNIOUL [[Im [ewmof oy,

S3dPEBIJ [KISI] Jo [eusnof

Squapnis ay [
dATVIS ONLLVA

pazayped uoneuLIofur 9y Jo IYSI Ul SNSI[EAI ST JeYyl UOISN[OUOD ©

uoISN|OUOD B 0] Pe3[ By} Seap! Jo 2ouanbas [eoiSof e

P2ID]24-YI|DY ‘[DIUWUOLIAUI DIUOU0I? ‘|DIYID ‘Ipangnd “8°2

:maT1A Jo Jutod suo ueyy arowr yoddns jey) [re1sp pue s)oej JURAS[AI

uonenjIs Iy} JO JUSWAL)S B

:ap1aoid piroys 300Mosax

[esaurw 30 £310us we uo seonoead 91£1s3j11 Jo 1oedwn oyl SuipreSa1 soudISjul Yoryg

ao o0

*20uaIajul A Jo Ajpifea o) Sutuluaysp ur juelrodull ST UOISR[OUOD
B 9ALISp 0] pasn uoneuuojur Jo ad43 sy, ‘[reyap Sunsoddns juaroyyns yiim sdusnbos
[29130] © UI PAjEOIUNWIIOD B A JI PIfEA PAIIPISUOD 3q PINOYS SIIUIIJUT ‘peaIsu]

-Buoim 10 JYSU se PIsSISSE 3q 10U P[NOYS SIMPOW [IAI[-AI0IONPONUT UT IPLL SIOUIIJUT

s33udIaju] SuIssassy J0J BLILID

a8pnl ‘ 1o1pesd ‘merp 9onpap ‘aonpap ‘IoJul SWAUCUAS
sastwaid Jo $10BJ WO} UOISN[OUOD B 9ALIAP 0} :UONIUGa(

HINTAHANI

€ 00ITIANA

$904n0s3Y uo Joedury [BUoSIdJ SAINTIAAINI OL WEDGL

Q

IC

E

Aruitoxt provided by Eic:



JJ0
(L661) | BpRUR)) ‘BUIQ[V ‘uonednpy eueqivVo
16D/ saury pue A31duy ‘S1D S[00 ], JUSWISSISS Y

poudis
diyspaemars
Jerusuronaus jxoddns ye seynanoe Anep jo So7 Uo1IEAIISUG),, B MEFIRW o

sSoUN M

Zwmpnpu ‘ssonoead sjlasop) s1qisuodsai 03 JUSUINUIUICO IJLLSUCUWISP ¢

;pA | 90BIIU0O SIY3 JO SULIS) Y3 03 Supaoooy

‘spesouyua pue A310us Jo osn sjqisuodsai pue uoIeAISSUCO I3)50) Je) saonoeld
sjlasap) onsand 03 JusunUIWOD Aul Ie)09p OPp ¢ Jo xealk a3 m
Jo ruouwx Y3 m Aep— __ s)yj uo ‘1

|+ 00TTIANA




63¢

epeue IPELIAq[Y ‘Uoneonpy BUIqIVE
S[00], JUIUISSIASS Y

SINTFWHWOI/SNOLLOTTATY

$30IN0S UOTJBULIOJUT JUBAJ[SI SIOW 10 IAY SANO [
spIepue)s

Tes1uyo9) pue fespeunueld sjqeidaooe sueuew [
nie1ap Sunzoddns juaronyyns

M douanbas [eo15071 € Ul seapt saEOIUNUIIOd []
JONS1A-01pND ‘IDI0 ‘UM 83
‘BIPAW UONEIIUNUILIOD

2I0W 10 OM] JO SN AN SAABNSUOWIP []

Sulreyg uoneuLiojuy

surojqoid o) suonnjos sajenoSau [

sraquiow dnoi8 Suoure Aaeudoldde yiom soreys [
sroquidw dnois yim sajeradood [

JIoMWEI |, pUB uoneIoqeio)

O
Aepo) elI3qQIY Ul UOANQLUSIP
diysioumo puey Sunoidap syderd sjonnsuod g
Aepol enaqry
ur seaxe diyszaumo pue| Sunordop sdews sponnsuod [
diysisumo (,pioyaa1y,,) aeand —
(diysioumo
umoI) ferapay pue erouiroid) oriqnd —
-89 {Aepo) eRqY Ul 151%3 dIYsIoumo 20In0saI
Jo s3d4) JUSISHJIP YOIYM 0] JUDIX3 Y} SIqUIDSIP [
$90IN0s31
[eIaurw pue A815u9 s, BUAQY Jo Judwdoaaap
pue diysroumo Jururaaod sororjod sanensiurwpe
ur sa8ueyd [RILIOISTY JO SUIAWN B SIONOSUOD [
(penupuod) yuajuo))

19V 42[SUDL] S2024N0SIY [DINION
sIYSu 2ApEN pue spue| eutduoqy
smess erouiaord —
uonopsunf {e19pay

s1ySu feroutw jo diysioumo ajeaud —

89 ‘eaqV Ul $92INOSAI [RISUTW

pue A819u3 Jo uopensiunupe pue diysioumo
3y Ul paLMdI0 dARY Jey) saFueyo saquIsIp
JuANuUo)

Jse1 ay) 03 yoroidde

Surprega1 yoeqpo9y 03 spuodsal pue s1aijed
$90IMOS UOTJEULIOJUT

JO AN[IqRI[21/A9UaLINO/AIBINOOR SIUTWIAP

SULID) [BITUYDS) 1091100 Sursn pue [re)op Sunioddns
eudoidde Pm A[a1RMOoE UOTIRULIOJUT SPIOIAI
3ouanbas [esifof v

0)UI UOTIBULIOJUT SaUIquI0d pue saziuedio ‘syaxdiayut
sanbruyo9) Suuapes-uoneuLIojul Jo afuel B sasn
$90IN0SI

AIUNWWos;/J00Yds-ul JUBAS[aI Jo oJuel © $9553008 [
Suissadoag pue undyjeo uonBuLIOJU]

oo o O 0o

K[2Anoagya sw sasn pue sueld [

SIOMSUR pulj
pue suonisanb aje[nuLIo] 0) ApenIUl [euosiad sasn [
SOUT[oWID [NJasT 0) SIISYPE pue $3Ne3AIO []
waYy 9A91yoe 03 sdays saysijqelsa pue sjeod s1os
Sunuueld pue uoperedaig

Jquapnis Y[
ISTDIDIHO MSVL

899
L661)
S.LD ‘Sour pue A819ug /26D

a[qeoridde 10N V/N
*Kpreudoidde ur pasn are sassaooxd 10/pue

S[eLIOJEW ‘S[00], "SSWOMINO pauyap pajojdurod jou sey

*Aorendoidde pasn are sassaooxd

Jo/pue s[eudjew ‘s[oo} jo afues paywi y  ‘uopoe
Jo ued popind ® smo[jod SOWIOOINO paULIP SPAW |

*A[oreudoidde pasn pue pajoo[as are sassaooid

Jo/pue S[ELISJEW ‘S[O0],  9OUB)SISSE PIANUI PIM
swo[qoid S9A[OS pue SUB[J "SOUIODINO PIUYIp SPAW ¢

*A12AND3)30

pue Apuoidijjo posn pue Padd[es are  sassadoid

Jo/pue S[ELISjEW  ‘S[00],  “JOUUBWI PIJIAMP-J[S ©
Ut Swo[qoid SIAJOS puE SUB[J "SIWIOOINO PAULIP S1IJBW €

‘20UIPLUOI YIM PUE A[2A1IIJJD ‘ANUSIOIJS

Pasn pue pajod[as Ik $3ss3001d JO/PUE STRLISJBW “S[OO],

"IQUUBW PIJOMP-J[Os B Ul A[2ATEaId pue A[9AN09)J0
swa[qold SIAJOS pue SUB[J "SIUIOIINO PIULIP SPIWVXd ¢

‘quapnis Y [
afeds Supey
MSVL ATEVII'IddV HOVA NI T ST QU VANVLS

Suireyg

VN 0 1T ¢ ¢ ¥ uoneuLIojuy

JIomuwes]

VN 0 1 T ¢ ¢ PUE UONRIOGR[[OD)

VN 0 1 T ¢ Vv juuo)
Surssaooid
VN 0 1 T € ¥ pue Suuayen
UONBULIOJU]
Suiuuelg
VN 0 1 T ¢ Vv pue uonesedaig
ONILV¥/NOILVAYASEO MSVL

I-0T0TIANA

$90.IN0S3Y [EJSUIAY/ABIAUY JO UOPENSTIIWPY :SSADOUd HOUVASTA|

Q

IC

E

Aruitoxt provided by Eic:



(L661)
€G' D/ SAUI pue 819Uy ‘S.[D

[ Y44

$30INOS UOHBULIOJUT JUBAI[AI QIO 10 JAL SAD [
spIepuels

[eo1uyo9) pue [eonewruress aygeidosoe surejurew [
[re1op Sunzoddns juaroiyyns

m 20uanbas 1eo130] B Ul $29p1 SARIUNWWOD []
{PNS1A-0IpNL: ‘[D40 ‘UBYLIM 8D
IRIPIW UOHEOIUNIILIOD

210Ul 10 OM) JO SN JAT D3]] SARISUOUIP []

Sunreys uoneuLioyuy

surojqoid o) suonnjos saenofou [

sraquow dnoi3 Suoure A1aeudordde jiom sareys [
stoquidow dnoid ym sajersdoos O

HIOMUWEI], PUE UOBIOQE[[0))

O

suoneuuoj Suwreaq

-sed pue -110 enuajod Surddew pue yoo01 adejMSqNS

Jo uonisoduwos ayy ururur-aysp ur AFojouyoa)
Surup pue orwsias jo susnesrdde surejdxs g

K1a8eun

J)I[[91es pue sAAINS [eLSE Jo suoneordde —

eyep SunsIxa Jo yoreasar —

$3IMEeaJ 90BNS JO UOIBAIISQO PUBY-ISI) —

:*8-0 ‘suonerado Suryup pue orwsios 03 Joud

uIseq B UIYIIM SUONBULIO] YOCI 3oeINsSqns jnoqe
uoneuLIojut 10yied 0) pasn senbuyoa) saquosep
jua)xa pue ydop aqeqord
Y001 uLreaq-uoqieso1pLy Jo ad4y

dewr e uo uopeoo] —

(onpa7 ‘eurquiad “§'2) uo'jeuLIO] JO SureU —

89 ‘el13q[Vy ul suoneULIOY
Areyuaunipas 91J19ads Jo sonSLINO2IRYD AU} SAQLINSIP [

BpRURD) WIJISIMN

JO seare uiseq Arjuaunpas Jofewr ur sed pue 10 jo
saaJasa1 9[qeqoid Jurpre§ar uoneuuojur sapisoid g
(panuyuod) yunuo))

den joar —
den owyderdnens
den jnej
den feurponue
:*§-0 ‘sysodop sed pue 110 Surdden jo sjqedes
$2INJONOS Y001 FDBJINSQNS JO suonensnyfl sapiaoid
Aiqeaurrad pue £31s010d u99MIaq DUIIYIP —
uoneI3IuI pue Y001 DMOS —
uoneuLIo)/uISHO JO souoay} —
89 ‘susodap sed pue [10 punoidispun
[EUOTIUIAUOD JO UONEISTW PUB UONBULIOY 24}
Surpregor sajdound 1o/pue sauoay) diseq suredxe
JuANuo))

yse) ays 03 yoeoxdde

SuipreJa1 yoeqpaay o) spuodsal pue s1oyped
$92IN0S UOTJBULIOJUT

Jo Aiiqer[a1/£Aousuno/AovIndoe SAUTULINP

SULI9) [BOTUYD9) 1991100 Sursn pue [reiop Junzoddns
areudoadde yim A[9eIN00R UONBULIOJUT SPIOIAI
2ouonbas eoiSo] e

0JUI UOTJBULIOJUT SAUIQWIOD pue saziuedlo ‘syaidiajur
sanbruyo9) SunrayieS-uoneuLiojur Jo aguel € sasn
$201IM0sal

AJTUNWUIOD/JOOYIS-UI JUBAS[AI JO 9FURI B 9553008
Suissasoag pue Suriayjes) uoneuLIoyu]

O OO O O 0O

A[PAnoagJe awn sasn pue sueld

sIomsue pury
pue suonsanb aje[nuIo) 03 2apeniul feuosiad sasn
SAUTAWIN [NJISN 0] SIISYPE PUE SAJBAID [
wa aAsmyoe 01 sdajs saysiqeIsa pue sfeos s1os [
Sumuuelg pue uoperedaig

Jqupnis 3y J

ISTINIHHO JSVL

epeue)) ‘elaq|y ‘uonjeonpy eHuq(yo
S[00 ], JUSWISSISS Y

sqedsrdde 10N V/N

‘A1oreudoxdde ut pasn are sassaooad 10/pue
STeLIdJEW ‘S[O0], 'SIWO0JINO Pauljap pajajduiod jou sey

‘Kjoreudoxdde pasn are sassasoid
I0o/pue S[euRjeW ‘s[oo) jo dfuel pII Y  uonde
Jo ueld poping e smo[[oJ ‘SSWOOINO PIULIP S}

‘K[oreudoidde pasn pue pa3osds are sassasoid
Io/pue S[EUdJEW ‘S[O0],  "IOUBISISSE  PAIWY (im
swo[qoid SIA[0S puUE SUB]J "SSUIOINO PAUYIP SIoIW

*A[9ATI09))2
pue Apuomiyd pasn puB PIjId[es are  s3ssanoid
I0/pue S[ELJEW ‘S[00],  ‘louUBW PIANOAMP-JIOS B
ur swa[qoid s9A[OS pue SuB[d ‘SIUIOOINO PIULJIP SIIW

*30UIPLUOD YIM pue A[9A1OS1J9 ‘APUIIdL)d
Pasn pue pajdaas are sassadold 1o/pue sfeLdeW ‘S|00],
‘JoUURW PIJOAIP-J[OS B UL A[9AREAID pue A[9ANI9JJ0
swo[qoid SIA[OS pUEB SUB[J "SIUWIOOINO PAULJIP SPIFIXD

14

Jjuapnis 3y |
afeag Suney
MSVL AT9VOI'IddV HOVAE NI Z ST GYIVANVLS

Suwreyg

VIN 0 1 [ T 4 uoneuLIOu

VN 0 1 T € ¥ HomuEaL

pue uoneloqero)d

VIN O I [ T 4 licii(ve)
Juissaoord
VN 0 I T ¢ ¢ pue Sunayien
uoneuLIOJu]
Suruueld
VIN O I T €t v pue uoneredaig
ONILVY/NOILVAYIASEO JSVL

T-0T0CIANA

uopelo[dxy seD pue [IQ [euonudAU0) :SSHIOUd EUM«.ﬁmﬁm_

1C

Aruitoxt provided by Eic:

E



€L3d

epRUER YPELIAq[Y ‘UOTIeONpPH BUAqQ[VE
S[00 ], JUSWISSASSY

$30IN0S UOTIRULIOJUT JUBAS[I 2I0W JO AL SO [
sprepue)s

[es1uyo9) pue reonewweld sjqeidasoe surelurewr [
[re3ap Sunzoddns jusmdiyjns

s oouanbas [eo130] € Ul SBAPI SAEIIUNUNIOd []
1DNS14-01PND 1040 ‘UIIIM 82
IBIpOW UONMEIMUNUILIOD

2I0W 10 0M] JO SN SATINIYJS SIIBIISUOWIP []

dunreyg vonewoyuy

swa[qoid o suonnjos saenogsu [

sraquaw dnoid Suoure A1ajeudordde yiom sereys
sioquaw dnoig s sajersdood [

}IOMUIED |, PUE UOJRIOGE[[0))

O
PHOM U} puE BpPEUER))

‘BMI9Q[V Ul S[anJ [ISSOJ I9Y30 Y3noIy) J[qe[ieae
£313u9 JO SIAIISIT UMOLY] 0 [BOD PUR SPUBS
[10 ut pao}s AS10ud Jo $IAIAsAI umowy saredwod
202 10 udWMIq ‘(10 AAB3Y 3[qRIIA0DI
s BUaq[y 9)BWNS3 0] pasn sanbiuyds) saquossp [
suoneuLIo) Suireaq-reod
pue -Jio [enuajod Suiddew pue yo01 adeIMSqNS
Jo uonisodwods ay} Suruiu)ap ux £5oj0uyd9)
Burup pue orwsias jo suonesijdde surejdxs
K1a8eunr
AINes pue sAains [euae Jo suoneordde —
elep Sunsixa Jo yoreasar —
$9INJB3J IDBJINS JO UONBAIISQO PUBY-ISIT] —
:'8-3 ‘suonterado Surjup pue dSrwsias 03
Joud suoneuno] Suwresq-Teod Jo -[10 fenusjod Jnoqe
uoneuLIojul 1a3esd 0] pasn sanbiuyoa) saquosap
(panunuod) Juajuo))

O

uruo jo
sauoa) 03 swraned oydes50a3 sajerar pue ‘pajedo]
are sjisodap [e09 10 [10 AARAY ‘SpPUES [10 YoIYyMm
ur BUaq[V Jo seare [eoryder3oa3 sofews saynuapt
sytsodap 203 10 [10 £ABIY
‘spues [10 SuureIuod jo 2jqedes somOnys Y001
30BLMSQNS PUEB IOBJMS JO suonensnyji sapraoxd
ALnnqesunrad pue Ayisosod uasm)aq oOUAIYIP —
£801098 20elINSqns pue 2oBIMS —
uonBULIOJ/UISLIO JO SO0y} —
89 ‘syisodop
[209 10 [10 AAB9Y “SPUES [0 JO UOIBULIOJ JU}
Sutpre8a1 sajdound 10/pue souoay) oiseq surefdxs [
JuBuo))

yse3 ayy 01 yoeoxdde

SurpreSai yoeqpaay 03 spuodsal pue siayes
$30INOS UONIBULIOJUT

Jo Aiqerjay/Aouanmo/£oeInode SUIULI)IP

SULId) [BOIUY29) 1091100 Sursn pue [re3ap Sunzoddns
geudoxdde ym £[a1emooe uoBUWIONUT SPI0OAI
sousnbas [eoidoj e

0JUl UORRULIOJUI SUIQWOD pue saziuesio ‘sjaidiajur
sonbruyos) Suuoyzes-uoneuwsoyur jo 9uel B sasn
$90IN0saI

LITUNUWWOd/[00YOs-UT JUBAI[AI JO 25uUeI B §2553008
Suissadoag pue Suryies) uoneuLIojuy

O OO0 O o 0O

£[9An99]J0 swin sasn pue sueld [

SIomsue pulj
pue suonsanb aje[nuuo] 0) aanentul reuosiad sasn [
SOUI[SWD [NJIsn 0] SAISYPE pue SALIO [
ways 9A3Iyde 0) sdals $aysIqelsa pue s[eod s19s [
Sumuejg pue uoneaedaag

:quapnis ayJ
ISTDIDAHD MSVL

gLd

L661)
SLD ‘sQurjy pue A31aug /p$"D

s[qearidde 10N /N
‘K1erenrdoxdde ur pasn ore sassasoid Jo/pue
S[ELISIEW ‘S[O0], "SIWO0OINO pauysp paja[dwod jou sey ()
‘A1arerrdoldde posn are sassaooid
lojpue s[eUEW ‘s{o0) JO aSuel paUI] Y "UONOE
Jo uepd popmS B smO[[0] "SSWOINO pauUYySp SPIAW |
‘A1e1endordde pasn pue pa3o9jas are sassaooxd
Iojpue S[ELIJEW ‘S[O0],  °IOUBISISSE PIAWI] Pim
swa[qoid SIA[OS pUE SUB[ "SOWIOJNNO PIUYIP S}BW
*A12ADD3)J9
pue AQUaIoIla paesn pue pII9fIs e sassaooxd
Jo/pue S[ELIdJEW  ‘S[00],  'ISUUBW PIJOAIIP-J[oS ®
ur swa[qold SOA[OS puUe sue[d “SIWODINO PSUYSP S}SW ¢
*90UIPIJUOD YIim pue A[9ATIDJJD ‘AIUSIOIYID
pasn pue pajoafas are s3ssa00id Jojpue s[eLIdEW “‘S[OO],
"IOUURW PAJOSIIP-J[95 B Ul A[9ANEAID pue A[9ANdaYJ2
swa[qold SIA[0S pue SUB[J "SSWIONNO PIULIP SPIXD ¢}
Jquapms 3y
afeds Supey

JMSVL ATAVOI'TddV HOVA NI T ST MAVANVLS

Buireys

VIN O 1 [ T 4 uoneULOju

VN 0 I T € +¥ HOMEIL

pue uoneiogqe[jo)

VIN O I T ¢ ¥ jusauo)
uissa001g

VIN O I [ . 4 pue Suuaien
uoneuLIOJul

N Suruued
VIN 0 ! (2> pue uoneredaig
ONILVWNOILVAYISEO JMSV.L

T-0€0TINNA

SUOQIBIO0IPAY [eUOUIAUOIUON] Jo uonero[dxy :SSADOUd EO&<@@§_

Q

IC

E

Aruitoxt provided by Eic:



(L661)
GG D)/ SAUT pue A819ug ‘SLD

G432

$32IN0S UONBULIOJUT JUBAJ[<1 SI0OUI 10 JAL) SO []
sprepuels

[eoruyd9) pue [eonewweld o qeidoooe surejurews [
frejop 8anuoddns justoiyyns

qim 20usnbas [e3150] B Ul SE3PI SABOUNWIWOD [
JONS1IA-01pND D10 ‘UM “§°2
IBIpaW UONEBIIUNUIIOD

910U 10 0M] JO SN IANOIJJI SIJRNSUOWIP []

Supreyg uopeuLiojuy

swapqod 03 ruonnjos sagenosou

s1aquiow dnoi8 Fuowre A[yeudoidde yiom soreys [
staquow dnnad s sajeradood [

HIOMUN:3], pUE UONBIOQE[[0)

O

s[e)ow-aseq

pue spuowrelp ‘p[og jo uonerddxa ayy SuipreSal
BUAQIY U SHudwdojaAap Juad0l SIZUBWIMNS [

padofaaap

K[y usaq S[eIsuIW JO S1IS0dap UMOUY| JARY JOU

‘paystiqelsa A[[nJ usaq jou sey L[V Ul Ansnput
Texaurur 3y Jo renuajod oy Aym suosear s1safsns [

syisodap [eraurws

Jo asuasard oy Surysiqelss pue J201 oBINSQNS

Jo uonisodwod oy JururuL=)ap ur Kojouyo9)
Surrup pue srwstes yo suonedsrjdde sure[dxs

A1a8eunt

aIqeIes pue sKaAIns Teua: jo suonjeordde —

eIep Sur;SIX3 JO YOIeasal —

$OIMEBAJ 90BINS JO UOTIBAIISQO pPUBy-1S1y —

8°2 ‘suonerado Surqup pte Sutddew snwistos

0) Joud suorjeuuoj Suureaq-esainu fenuajod jnoqe
uoneuuojul 1oied 03 pasn s:nbruyoa) saquassp [

ur3uo jo ssuoay) 0) swaned onyderSoos sajefar pue

S1X9 0) UMOUY AT S[BIdUIW J1J1ads JO SIOUALINII0
YoIym ut eUaqy Jo seare [eorjderSoad soynuopt [
(panunuod) yjuauo)

surejunoq £450y
S{pooq
ure[q Jouau]
P[RS urLIqUIBIRLd —
8- ‘euaqpy Jo seare
Te01801093 1ofew jo fenuajod [erouIw 31 SIUISIP [
punoy A[UOWWOd are S[eISUIL
TeLsnpul pue dI[elaW YOIy Ul SINONDS Y01
90BJINSQNS PUEB JBLINS JO suonensa[[l sapraoid
£80[008 2ovpmMsqns pue deNS —
uoTBULIO/UISLIO JO SOLIOAY) —
82 {seusew [RINONIS pue
S[eISUIW JI[[B}OUWIUOU PUE JI[[EI9W JO UOHBULIOJ 2y}
Surpregai sordrouud 10/pue sauoay oiseq surejdxe [
juANuo)

Jse1 oy 01 yoeoidde

Surpre8a1 yoeqpasj 03 spuodsal pue s1oyied
$90IN0S UOJBULIOJUL

Jo ANMIqel[a1/Aouaumd/AoeIndoe SaUuI)Ip

SULI2] [BOIUYD3) 1031100 Sulsn pue [rejap Sunsoddns
eudoidde s £91emMOOE UONBULIOJUL SPI0IAI
souanbas [eo1o; e

OJUI TONBULIOJUT SAUIQWIOD pue saziuedio ‘sjaidiajur
sonbruyo3) Suuayes-uoneuuoyut jJo afuel v sasn
$90IN0S31

Aunwwod,Jooyds-ul JueA3[I Jo afuel B 3553008
Suissadoag pue SuLiapen) uopewriojuy

O OO o o O

AToAno9)J0 wn sasn pue sue[d [

SIomSUE pur}
pue suonsanb ajenuuiog 0) aanenIUl TRUOSIad Sasn [
SOUT[SWT) [TY3sn O] SAIAYpPE PUE §3J810 []
way 2A31yoe 0) sdajs saysijqelsa pue s[eod s19s [
Sumuelg pue wonesedarg

Jquapnis ay [
ISTINOTHO ASVL

BpeUR]) ‘BUAQ[V ‘uonesonpy eHIqIVe
S[00 ], JUSISSISS Y

vLac

a[qeorjdde 10N V/N
*K1o1enadoxdde ur pasn are sassasoid 10/pue
S[eUDJBW ‘S[O0], ‘SAWO0dINO pautyep pajd[duiod jou sey O
*A1oendoxdde pasn are sassasoid
Io/pue seUdlewWl ‘s[oo] jJO dSuel pAMWI Y  -uonoe
jo ueid popind B SMO[[O ’SOWIOOINO PaUPIP s}AW |
‘K191enidoxdde pasn pue pajosjas are sassaooid
Io/pue S[EUdRW ‘S[O0],  "IOUBISISSE PAMWI [Im
swo[qoid SOA[OS puB SUB]J SSWOINO pauyIp S}PW T
*K[2A099)J2
pue Apuoolye posn pue Ppajodfes are  sassaooad
Io/pue S[EUJBW ‘S[00]  ‘IoUUBW PIJOAMP-J[3S ©
ur swo[qoId SIA[0S pUE SUB[J 'SIWIOJNO PIUPIP SJ0W €
*30USPHJUOD [IM pue A[2ANOJ0 ‘Apuatoyje
Pasn pue pajod[es aIe sIssa001d J0/pue S[eLdRW ‘S[00],
"IOUURW PIOATP-J[AS © Ul A[OAIBAID pue A[2AUD3LD
swa[qoid SIA[OS pUE SUB[J "SOWIOOINO PIULIP SPIVXS 4
Squapnis ayJ,
a[eag uney

MSVL A14VIOI'IddV HOVA NI T SI MAVANVLS

Supreyg

VN 0 1 T € ¥ woneuLIO]

0,
VN 0 1 T € ¥ SHOMILIESL

pue uoneIoqe[{0)

VIN 0 I T € ¥ juauo)
Suissaoold
VIN 0 I [ . 4 pue Suuoqien
uonBULIOJUf
Sumuueld
VIN O I [ . 4 pue uoneredaig
ONILVI/NOLLVAYASHO JSVL

TOPOTIANA

spsoda [eraury] Jo uoneroldxy :SSFIOUd m.~0-<m—mmzw_

Q

IC

E

Aruitoxt provided by Eic:



L&

epRULIPELIN[V ‘Uolieonpy BUAq[V O
S[OO0], JUSWISSISS Y

1re3ap Sunzoddns juamdiyyns
ynm souanbas (51301 B Ul SBOpI SAEdUNUIWIOd []
|pNS1a-01pND ‘IDLO ‘UBNILUIM “8°3
IBIPAW UONBIIUNILIOD
210U IO OM] JO SN 9ATIIJJD SABNSUOWP []
Suureyg uopevuLIOju]

swajqod 03 suonnjos sajenoSou

s1equrawt dnoi8 Suowre Ajaeudoidde yiom sareys [
staquaw dnoas Yim sajeredood [

}IoMUIed | pue uoneIoqeo)

a
s103oe] AJ[enb 1ajem pue [10s ‘e —

SJI[P[IM pUE Y001S9AI] ‘s)s210J ‘sdoI1d uo Joedunt —

SJUIPISAI AGIBIU pUB SINIOM JO A)oJes —

83 {Ansnput o) unpim saonoeld aousnyul ey
510108} £)aJes [eJUaUWUONAUS pue [euosiad saYNUapt [

UM —

owums —

30 ‘puewop jax1eW 0] SuIp1035€E AIRA 0) PAdU
Kew paonpoid s1onpoad jo x1w ayy moy sure[dxs [

sjayIeuwl 0} §S3I08 —

sawnjoa uononpoid sjqemo[e —

sindur 1930 pue $}0035pa9j Jo 1s09/A[ddns —

-2 {Ansnpur urpeiddn/Sururyai/Fuissasoad ays jo
aIMeu 9Y) 30UIN[JUL JBY) SI0JOBJ OMIOUODI SIYNUIPT []
(panunuod) Juauo))

SINAWWOI/SNOLLDTTAAY
[eo1800uyd3) —
A31pU3 —
$30IN0S UOTEULIOJUI JUBAJ[A] IO 1O JAL] ST []
sprepuEss uewny —
[eoMUYo9) pue [eonewwesd s|qedasoe suruERW [ [efoueuy —
85 ‘Ansnpur

202 10 spues [10 ‘sed ‘[10 oy urpim Sutpeaddn
/Burunyai/Buissasoid 03 sindur 1a30 ssynuspl

Ansapur Surpesddn /Suurjas/Surssasoad

[200 10 Spues [10 ‘seS ‘[10 ue upyim
Pasn SY001SPIsY/S[ELIANEW MBI JISeq SIYNUAPI [
JuNUO))

yse) ay) 03 yoeoidde

Burprega1 yoeqpaaj 03 spuodsal pue s1oyped
$20IN0S UOHBRULIOJUT

Jo AN[IqeIa1/A5ua1nd/AoRINOIR SOUNLLISIAP

SULI9) [21Uy09} 309109 Juisn pue [rejap Sunioddns
sreudoidde s A[91eINO0R UOBRULIOJUT SPIOJAI
2douanbos [eo101 ©

0JuUI UOTJRULIOJUT SAUIGUIOD pue saziuedio ‘sjoidiayur
sanbruyoa) Suuayies-uoneuuiojur Jo afues € sasn
$90IN0S3I

A UNWUod,/J00Yos-Ut JUBA[2I JO dFuel B $9553008
Suissadoag pue Suwdyes) uoneurioyuy

O 00 O O 0O

K12A193333 swin sasn pue sweld [

sIoMsue pulj
pue suonsanb aje[nwIo] 0 aaneniul [euosiad sasn
SOUI[AW [NJasn 0) SAIAYpPe PUE §3)eaId [
way) aAaryde 03 sdals soysIqeIsa pue s[eod 5195 [
Sumuuelg pue uoneaedaag

quapnis ayJ
ISTDIDHHD MSVL

gLo

L661)
S.LD ‘saurq pue A81auq /96'D

a[qeorjdde 10N V/N

‘Kjorendoidde ur pasn are sassao0i1d 10/pue
S[ELI9JEW ‘S[O0], SIWO0INO paulyap payajdwod jou sey

‘Alorezdoxdde posn are sassaooid

Jo/pue s[euajew ‘s[o0) jo 3Fues paymuy Y uonde
Jo ued papm8 B smo[[og ‘SSUIOONO PIUYIP $1o9W
‘K[oreudoidde pasn pue pajs[as are sassadord

Jo/pue S[ELIGJEW ‘S[00],  "90UBISISSE DA M
swa[qoid SOA[OS pue SUB[d ‘SIWIOJINO PIULSP SIIW
*A19A1199J3

pue ApuUSOIs pasn pue pa)o9[es oIk sassacoad
Jo/pue S[EU2JRW ‘S[O0],  "IOUUBW PADAIIP-J|Os ©
ur swajqoid SOA[OS pUEB SUB[J ‘SIWIOIINO PIULIP §IIIW
*30UIPIUOD PIM pUe A[IATIOYS ‘APUSIIYJD

Pasn pue pajos|as are s95s9501d 10/puE S[ELISJEW ‘S[00],
“IOUURW PIJOAMIP-J[9S B Ul A[OANE2ID pue A[9ADIIYJS
swa[qold sIA[Os pue SuB[d SSUIOIINO PIULJIP SPIFIXI

14

uapnys ay |

afeag Suney
MSVL ATAVOr1ddV HOVA NI 7 ST Q4VANVLS

Suireyg

VN O T T ¢ Vv uoneuLIOuy

Jomurea],

VIN O I T ¢ 14 pue UOLBIOQR[0D)

VN 0 I T ¢ Vv Juauoy
Surssadcoid
VIN 0 T T ¢ ¥ pue Suuoyien
uopewIoju|
Suruueg
VN O T T ¢ Vv pue uoneredaig
ONILLVI/NOLLVAYASHIO JSVL

1-090CIANHA

Q

Bu1ssad01q U0qIEI0IPAH :SSAHOOUd HOHVASHY |

IC

E

Aruitoxt provided by Eic:



(L661)
LS D/ Saury pue A31sug ‘LD

642

1BIPAW UONEOIUNUIIOD
210U JO OM] JO I8N JAL;D9JJ3 SIJENSUOWAP []
Supreys uopeuLIoyuy

swajqoid 0y suonnjos sayenofau [

sroquiow dnoi8 Suowe A[ajeunlordde yiom sareys []
srequiaw dnos8 qim sajeredood [

FIOMWEI] PUB UOTIBIOGE[[0D)

O
s10108] Lfenb 121em pue los ‘e —

N[P[IM PUE Y20)sA]] ‘s)5210] ‘sdo uo joedunn —

SJUSPISAT AQIeall pUE SI9}I0OM JO A)oJes —

89 ‘Ansnpur ay uppIm s3o1ov1d dUSBTIUL IBY)
$1039®J K19Jes [elUaWuUOIAUd pue [euosiad SaYnuapl [

+puas) OILIOU0JI —

syuaunsnfpe [euoseas —

:*§-9 ‘puewap 1o31eW 0) SuIpPI103R AIBA O] PIdU
Kew paonpoud sjonpoxd jo xnu ayy moy surefdxs [

Sja)Iew 0) $s9008 —

saumjoa uonopoid sjqemore —

sindut Jo1j0 pue s[eLIAIRwW MtI Jo 1509/A1ddns —

*8-9 ‘Ansnput SutpeiSdn/Buissaroid erour oy yo
aInjeu JY) JJUINJUL JRY) SI0JIR] LIMIOUODD SAYQUIP! []
(panunuod) Juduo))

SINIWWOI/SNOLLOTTIHY
eo1dojouyoa —
K81us —
$90INO0S UOIBULIOJUT JUBAJ[ST 9JOUI 1O QA SAO [] wewny —
SPIEPUE}S [eroueuly —
[eo1UYd9) pue [eonewweld 9)qeidedoe surejurew [ 82 tAnsnput wﬁ aps
[re1ap 8:maoddns juaroyns ) ’ : P
iim 2ouanbas (21307 B Ul $29PI1 SAILIIUNUILOD [ Surpes3dn/3utssacoid o) sinduy Japo MMW_w:oE a
[pNSIA-01pnY IpI0 ‘UM “8°2 sae e -
$310 [RIUTW —

:*§-0 {Ansnpur Surpeiddn/Burssasord
[2IOUN B UTYILM PIsn S[ELIJBW MEI J1SBq SINUdpl []
JuNuU0)

yse) ayy 01 yoeoxdde

Surpredai yoeqpaay o) spuodsal pue s1ayed
$90INOS UOHBULIOJUT

Jo ANIqeI[a1/A5Uua1n9/AoeInddR SIUTULIAIP

SULID) [BOTUYD3) 1921109 Suisn pue [rejop Sumzoddns
arendoidde qum A[21emMOoR UOHRUWLIOJUL SPIOJI
douanbas [eoifof ®

0JUl UONBULIOJUT SAUIQUIOD pue s3zruedo ‘sjardiarut
sonbruyo9) Suprayies-uoneuLiogur Jo aguel € sasn
$301M0S0I

KIUNUIOD/JOOYIS-UT JUBAS[X JO Tue] © 53553008 []
Suissadcoly pue uLdy)Es) UoHBULIOJU]

oo o o O

A[9A109339 awp sosn pue sueld [

SIMSUR puly
pue suonisanb dje[nuLIo} 03 sanen Ul [euosiad sasn [
SoUY[aWI [NJISN O] SIIIYPE pue SALAD []
wa aaaryoe 0] sdays soysiqe1sd pue s[eod s19s [
Sunuuerd pue uoneredaag

Squapnys ay g

ISTDIDHAHD ISV

epeuR)) ‘elaqy ‘uonesnpy BUAqIVEO
S[00 ], JUSUISSISSY

sqeondde 0N V/N

‘A1oyendoadde uy pasn are sassasoxd 1o/pue
S[eLRJeW ‘S[O0], 'SIAWOSIN0 Paulap payejdwod jou sey

‘Korerdoadde pasn are sassaooid

I0/pue s[eajewl ‘s[00) JO oSuel Pl Y "UONOR
Jo uerd popm8 e smo[[0] °SAUWIOIINO PIULIP SIAW |

*K1o1eudoidde posn pue pajo9[as are sass3001d

Io/pue S[EUdjewW ‘S[00],  ‘SJURISISSE PAMUN PIm
swofqoid SIA[OS pue sue[d "SIWOJINO PIUYIP SIPAW T

*A1oADD9]J0

pue AQUSDIJY PaIsn pue PaJad[es are  sassdooid

Io/pue s[eLjew ‘S[O0],  "IOUUBW PIJOAP-J[3S ©
up swajqoid SIA[OS puE suR[d "SIWOINO PAUYIP S199W ¢

*30UIPLUOD M pue A[9ATIOIY9 ‘AQIUSIILJD

pasn pue pajoafas are sassasold J0/pue s[eLdjeW ‘S[00],

‘JoUUEW PA)IAIP-J[3s B Ul A[9AEAIO pue A[9ANO9YQ
swa[qoad SIA[OS puE SUB[J SIWIOINO PIUYIP SPIIVXd

Jjuapnys ay
aedg uney
MSVL ATAVOI'TddY HOVA NI T ST MIVANV.LS

BuLreys

VIN O I ¢ ¢ v uoneuLoju[

Jlomurea],

V/N 0 1 [ v pue uoreIOqe[[0D)

VIN O I T ¢ v juAuoy
Surssasold
VN 0 I T € ¢ pue 3utayien
uorjeULIOJuY
Suruuerg
VN 0 T T ¢ ¥ pue uoneredaig
ONILVI/NOILVAYASHO JMSVL

T-0L0TINNA

Suyssadold [BPUWA :SSAIOAL ﬂOM«ﬁmﬁM_

1C

E

Aruitoxt provided by Eic:



7
epeuE I eUAqY .8%%@982@
S[OO ], JUSUSSASSY

$30I00S UOTIBULIOJUT JUBAS[] JOW JO JAY SANO [
sprepuels

[eotuyd9) pue fednewnresd sjqeidesoe surejurew [
[re1ap Sunzoddns juatoryyns

p1s 9ouanbas [eo18o] B ur sBIPI SIRIIUNUWIOd [
1ONS14-01pND ‘140 ‘UINLIM “8°3
IBIpall UONEJIUNUILIOD

210U JO OM]) JO SN IANIDJJD SAjeNSUOWAP []

Surreyg uoneuLiojuy

swajqoid o3 suonnjos sarenofau

szaquiaw dnoi3 Juoure A2eudoidde yiom sareys [
s1aquiow dnoid s sajeradood [

HIOMUIEI ], PUE UOHJRIOQE[[0D

]

juowsfeuew S3seM J1X0) —

jusunean 1Aem —

SUOISSTWA IPIXOIP Uoqred/apixorp nydms —

89 ‘Ansnpui reroutw 10 AFI0UD UB UTPIM

UI30U0D [BIUSWUONAUD Ue Surpsedal uone[sido]
mau Jo/pue Kor1jod Sunsixa 0) safueyd sasodoxdd

Ansnpui [esourw 10 AS10u9

ue uryim suonierado alowr 10 su0 10§ pammbai
sfeaoxdde Sunesado Jo/pue uORINNSUOD SAqLISIP [

uonnqmsip —

Sururyoi/Guissooord —
uononpoid/A1aA0031
uonelofdxa

'8 9 {Ansnpur ferouru Jo 813U Ue UNPIM
suonesado o1 Sunera1 uone[si39 oyoads saynuapt [
(panunuod) jusjuo)

£19100G SSOUISP[IA BMAQIY —

UOTIBIOOSSY IOATY UBWIP[O Y} JO SPUSLL] —

8o

‘unjew UOISIOAP [EIUSWUOIIAUD UT JUIWIAJOAUL
a11qnd jo sojduexa [ed0[ pue 10y sar8arens surejdxa [

19V JUIWIOUDYUT] PUD UONII0L] |DIUIWUOLIAUT —

19V 42IDp UD3])) —

py a1y uva)y —

82 Yuowruonaus ay jo uonsajoxd Suipredar
uone[sIF9] [e19pa] pue [epulAold saynuapt [
uv)J uaair) p43pa,] Y} Jo sfeos [eIdUag soquUdSIP [

s9onoe1d JuswaSeurw pue

Suuouow [eyuswuosiaua Suidoreasp ur apadol
YoM JuswuIaAog pue Ansnpul moy sure[dxs [
JuANUO))

yse) ay 0} yoroidde

Surpie8a1 yorqpasj 01 spuodsal pue s1aed
$90IN0S UOTIBULIOJUT

Jo AnfiqerjayAsuaumo/AorImooe SaUIULISIP

SULI9) [BOTUYD3) 1921100 Suisn pue [eiap Sunioddns
eudoidde pim Ajajemose uoneULIOJUT SPI0IAI
aouanbas [eordor &

0Jul UONBULIOJUT SIUIQIOD pue saziuesio ‘sjasdiur
sanbiuyo9) SuuayeS-uoneuLojur Jo s23uel e sasn
$901N0S 21

AIUNWIWOY/[00YIS-U] JUBAS]2I JO dFUeI B $3553008
Suissacoagd pue Sury)ies) uoneuLiojuy

O 00O O O 0O

A19Anoay3a awn sasn pue sue[d [

SIoMSUR puyj
pue suogsanb 9je[nuLIo] 0] sAneNIUL [euosiad sasn [
SOUI[AWN [NJISN 0} SAIaYPe PUE SABAID [
way 2a3ryoe 01 sdajs saysijqeisa pue sfeod s19s [
Sumueg pue uopeaedarg

Jquapnis ay [
ISTIIDHAHOD MSVL

L661)

S.LD ‘sauIy pue A81auy /8G6'D

a[qedyidde 10N V/N

‘A1orerrdoxdde ur pasn axe sassaso1d 1o/pue
S[ELIAJBW ‘S[O0], 'SAWOJIN0 paulap pajajdwod jou sey

‘A[oeudoxdde pasn are sassadoid
Io/pue s[EUAjEW ‘S[00) JO 9oSuel pAMWI YV  UOROE
Jo uerd poping B SMO[[0 "SAWOJNO PAIULIP SIPdW

‘Koreudoidde pasn pue pajoajas are sassaooid
10/pUe  S[ELIDJRW ‘S[O0],  °9JUBISISSE paNWIl {Im
swa[qoid SIA[OS pUE SUR[J ‘SIWOINO PIUYP SII3W

*A12AN09]30
pue ApuodyJe pasn pue Paldd[as ore  sassavold
Io/pue S[EUdRW ‘S[0O],  “IOUUBW PIJOSIIp-J[as ©
ur swo[qoId SIA[OS pUE SUB[J “SALIOIINO PAULIP $193W

*90UIPLUOD PIM PUB A[2ANDJJD ‘APUIIOYJD
Pasn pue pajod[as dxe $3ss9901d Jojpue S[ELISEW ‘S[O0],
‘JouuBW PIOIP-J[3S B Ul A[ANBAID PUB A[OANDI9NJ0
swo[qoid SOA[OS puE sUB[d "SOWIOJINO PIUYIP SPIX

14

..N:NNVE.G LA
areag duney
MSVL ATAVOrIddV HOVA NI T ST QUVANV.LS

Buureyg

VN 0 1 T € ¢ wonguLIOyuy

VN 0 I T € ¥ Pomuea],

puE uoneIoge[[0D

VN O 1 T ¢ Vv JuAuUoH
Suissasold
VN O 1 T ¢ ¥ pue Suuaen
uoneuLIOJu]
Sumuuerg
VN O 1 T ¢ Vv pue uoneredalg
ONILVI/NOILVAYASEO JSVL

I-00ICIANA saulPpPINY pue sAPIod [BjudmmoIATy SSHIOUd EUMQ‘EWHM_ «

1C

Aruitoxt provided by Eic:

E



(L661)
65D/ SAUIA pue AB1ouy ‘SO

£83

sNsuasuod do[aA3Pp 0} AMSIP SINeNSUOWIP
swapqoid 0 s'tonnjos saenofsu

SI3110 JO SMa1A oY) s30adsas

uoISSNOSIp

dnoi8 ySnoay) seapr pue I0nRULIOJUL SATRYS
SIaqIAW

dnoi8 Suoure saniIqisuods>1 pue yiom sareys
FI0OMWE)I ], PUB UOIJBIOGR[[0)

O 0O 0OoOooono

uonse Jo uelc. 3y Sunuoswsjdwr

ur sdnoig sapjoyayels £3y jo 1oddns s1io108
s[eod

asn-A81oud Suraatyoe 10J uonon Jo ueid e saurIno
$9AN22(q0 uoneAIdSU0d A8I5ua sauIINo

pue asn A81oua Suipredar Lo1j0d © sayeys A[read
jeuntoy sreurdoidde Suisn 29.19nbas [eoigo; e ut
LIunwwos/[00yds/awoy 0) uc neultojur sjussard
s eo) Supedjununuo)

O o o o 0O

Kouaro1yJa A819ud JO [9A9] 1251e) B SOYSI[qRISD

[CIUSWIUONAUS —

[eroos —

SIWIOU0d? —

:*3°2 ‘asn £515ud 20nPa1 ¢ SI[OIY2A Sunsixd

oy Surpeiddn jo pue ‘vondwnsuod [ang Jo sajea

juaumd FururejuTew JO SI1JIUIC /SISO ) SISSISSE [
uondwnsuod

19nj Suronpai 1oj seare ‘enuajod soynuspt 4

(panunuod)

10333¢ uopjeyrodsuea ], :3uniagjes) uorjeurIoyu]

a
a

Kouardyyya [9ng 0)
2A1NPuOd FurALIp AIsud 0) saonoderdysadijod —
KwWouo03 [9nJ I0] UONDII[IS AOTY2A —
SYIUOW ATINIISUOD
21 10] $1509 Superado pue ddoueuNUBW —
9SN pue doueuUIBW Ul pasjoaut djdosd —
39 «K301u2Aur A810UD
ue SunoNpuod 0) JUBAS[II UOBULIOJUT $9559008 [
10323 uonerodsuel], :3unaygjes) uoeuLIOjUY

a

Kouaroyya A819u9 Jo [9A9] 1051e) B SAYSIQRIS? [

[BIUSWIUONAUY —

[eos —

JTWIOU0d3 —

:*8-9 ‘asn £810ud 9onpai 0) Juswdinbaysaniioey

Sunstxa oy Suipeiddn jo pue ‘osn £819u9 jo sajel

JusLIND SUIUTBJUTBW JO SIIJIUIG/SISOD ) SISSISSL

asn A819us Suronpal 10 seare enuajod saynuapt
saoueijdde

puswdinbo Sunsixs jo s8uner Aouapiys —

(s100p ‘smopuim “§'3) uononnsuod Jo 2dKy —

IMONAS Jo 9ZIs —

Kourdnooosuonerado jo smoy —

SYJUOWE QATINDISUOD [ 10§ S350 Ann —

:*82 ‘A101U0AUT A810UD

ue SunoNpuUOd 0) JUBAS[SI UOTIEULIOJUL SISSI0E [

SJUIUUOIAUF

[ERIIWWO))/[eNUIPISAY :SuLIdyIes) uogeuriojuy

0o

K[2A1199])0 swp sasn pue sueld O

SOUI[SWI) [NJISN SMO[[O] PUE $IJBIID [

way aadyoe 0) sdays saysiqeiss pue seod syos [
uoneaasuod K819us

Jo doueuoduwii Ay JO SSIAUIIEME UB SIJER[SUOWIP [

Sumuuelg pue uoneiedaag

Suapnis ay

ISTDIDAHD ASVL

epeue)) ‘eHaq[y ‘uoljeonpH BULAqQIV O
S[00], JUSWISSASS Y

8¢

as[qeoridde 10N V/N

*Aorendoxdde ur pasn are sassaooid 1o/pue
S[eLIOJeW ‘S[O0], °SIWOSIN0 paulysp pardjdwod jou sey

*K1orerrdoadde pasn are sassaooxd
lo/pue S[eudjew ‘sjoo) Jo afues paymuy Yy "uonoe
Jo uepd popm3 B sMOf[0] °SSWODINO PIULIP SIAAW

‘A1oreadoadde pasn pue pajoa[as are sassaooxd
1o/pue S[EUdJeW ‘S[OO],  "OJUBISISSE P YIm
swoajqoid SIA[OS pue SUE[d SSWOOINO PIULYIP SIPW

*A19A1199J9
pue ApudlOyye Ppasn pue poJod[es are  sassadoxd
IO/pue S[EUABW ‘S[O0],  JSUUBWI PIJIIP-J[3S ©
ur swojqoid SIA[OS pUE SUB[J "SOWIOJINO PaUYIP SIJW

*90UIPLJUOD PIM PUR A[2A1109)J2 ‘AUIIOJD
Pasn pue pajoa[as are sassadoid Jo/pue S[ELIgNEW ‘SO0,
“JOUURW PIOAIP-J[os B Ul A[QAUIBIID pUB A[2A1109))9
swa[qoid SIA[0S pue SuB[J ‘SAWOIINO PIULIP SPIAIXI

14

squapnys ayJ
areds Suney

MSVL AT4VOI'TddV HOVH 304 € STQIVANVLS

, yiomurea],
VN 0 I T ¢ pUE UONBIOGR[[0D
s[eon
VN O I T ¢ ¥ Sunesunuo))
Juuapen
VN O I T ¢ ¥ uoneULIOJU]
Suiuueq
VIN 0 I [4 £ 14 pue uoneredaiq
ONLLVI/NOLLVAYASEO ASVL

| 1-0T0ENINT

npny as() AB1euy ue Suponpuo) :LSIDIDAHD MSVL]

Q

Aruitoxt provided by Eic:

E



8¢

Qma.\

09D/ sauly pue A31uy ‘SID

F8¢

epRUR) ‘e)aqlY ‘UonEonpH WAV
S[00 ], JUSWISSISSY

‘Aroreradoadde

pasn are sassaooxd

Jo/pue S[ELIdJBW ‘S[00)

Jo a8ue1 pojyun v "uonoe
Jo ue[d popin3 e smof[og
*SAUIOJINO PAULJIP SIdW

*Arorendoiddeut

pasn are sassaooxd

1o/pue S[eLIdeW

‘S[00], "SAWI0OINO PaULap
pa1ajdwon jou sey

‘A1oreudoidde

Pasn pue pajoofas

are sassa001d 10/pue s[ELISIEW
‘S[00], "20URISISSE PAIWI]

s swajqoad soajos pue
Sue[d "SAWOJINO PauULJap S122W

*30UdPIJU0d

yim pue £[9ANO9Y9 ‘APUIIdLJe

pasn pue pa3oa[as are sassa%01d J0/pue
S[eLId)RW ‘S[00], 'ISUUBUI PIOIIIP-J[9s © Ul
K[oAnIRa1d pue £[2AT199)J2 swajqoid soA[0s
PUE SUB[J "SOWIOdINO PAULJIP SPIIOXD

*K[9A1103]J2 pue ARUSIOLD

Pasn pue pajos[as are sassaoold
IO/puE S[eLI3jeW ‘S[00], ‘IdUUBWI
Pa19211p-J|as © us swapqoid soAjos
pUE SUR[J 'SIWOIINO PAULJIP S)20W

0 1 (4

£ 4

*a[eos Suped 3y) Uo ¢ JO PIABPUE]S B 0) SIDUIIIJUL
10 BLID)LID SSIIPPE JBY) SILNUd [eunof gy 3j9pdwo) :qYVANV.LS

BpeuER)) JUOWUOIIAUT
‘diysuazigr) IUIMIUOLIAUT U0 JPUILL] Y :IDUIIIJNY PIASIdang

‘sAem J09IIpUI U] $30M0S3I A319u3 SoUdNJUI e
$201n0s21 3152 Jo uondwINSUOD JOIIP JA[OAUL o
:Jey) SONIANOE 0UAIFYAI ABW SOLOUD [BUINOf

JUSWIUOIIATD
3y} puE 20IN0531 2y} 10] saouanbasuod uuo)-3uo] pue -1oys yioq Surpreda sedouamwyul [
£1anoe oy ut Sunedronred 10y ofeuoneie [

£1Anoe 9y} Jo amjeu Ayl [

:9quosap poys Anua [ewmof yoey -seduanbasuod moy) uo uoyda[jar Jrurad o) uoneInp
JUSIDLINS JO 3q 0] PISU 12K ‘aIMJBU Ul [BUOSEAS 9q ABW SINIANOY "20m0sa1 A81ouo

ue 129)Je 18yl saondeld 9[A159J1] AqUOSIP JBY} SILOUD 2I0UI JO O] IpN[Oul [[Im [euwnof ayJ,

$3d1dEd] I[A)SaJT | JO [BUIN0

squapnis ay g
areag Suney

uoneuLIOJUY
JO sIsapuAs pue sisA[eue U0 Paseq SI JBY} UOISN[OUOD JNSI[RAI PUB PIEAR o
uoIsSN[Ou0d Y} SUIALIOP UI PIIIPISUOD AI9M MIIA JO slutod JUSISYIP 1By} DUIPIAD e
UOISN[OUOD B 0) PEI] JBY) Seap; Jo souonbas (esi30je e

1pautjod Siua1as PaIvIaL-YI|DIY IDIUAUUOLIAUD DIUOU0ID ‘IDINY1a ‘Ipanind “8°3
{mata Jo jurod suo uey) arowr Joddns jey [1e19p pUE $108) JUBAS[AI e
patednsaaul Suraq SI0J0BJ Ay} JO JUSUIIY)S JBA[O B e

:ap1ao1d pInoys s2a0mosal
" K819u9 uo seonoead 91L15931 Jo syoedw [enuajod Suipredar opew sousIjUL Yoeg

"90UAIOJUT Y} JO ANPIeA/KIIQRI[S] ) SUTUTMIAIAP
ur Juepiodunr 918 UOISN[OUOD B JALIOP 0) Pasn uoleuLIojul jo junowre ayy pue 2d£) ay rog
‘[revop Sunuoddns juatoygns yim douanbas (891801 B Ul PAIROTUNWILOD 3q ISNUT SIDUIIJUL

‘pasoyyed uonewuoyul JO JYSI UL PI[EA PUE J[QBI[AI3q e
SUOISN[OUO) SALIOP 0 PAsN §5300I0 Ay} JJLOUNUILIOD o

:PINOYS SI[NPOW [9A3] PIOUBAPR U] SPEW SIOUIIJUT

s3UIJu] SurssIssy J10] LI

a8pn{ * 1oyed ‘meap “onpap ‘2onpop ‘JoJul SWAUOUAS
sastwald JO §198] WOIJ UOISN[OUOD B JALIAP 0) :ToNTUaqg

HONTIHANI

COTOEIANA

s921n0s9y Uo Joedw] [ewosiad :SHONAAAINI OL AAIND|

1C

Aruitoxt provided by Eic:

E



(L661) g Mw N

19'D/ Sauty pue A31auy ‘S,LD

pue £oua1o1jj A319u9 JO [9A9] 1. 8Te) B SOYSI[qRISd
KSojouy»a) Juiaes-£31aud

oy Sursn Jo sjyeuaq pue 51500 YY) SISSISSEB
SuoIsII( Sunje\/sdoy) Sunenfeay

‘quapms 3y

SINTFWHWOI/SNOLLDTTAHY
O O
snsuasuod dojoaap 0) 211s9p sajeNSUOWDP [ [BIUSUOIIAUD —
swajqoxd 01 stonnjos sajenofou [ [BlO0S —
SISYIO JO sM3IA 9 s)oadsar ) oHuoueds —
: 83 ‘Aojouyody
dnosS ySnoxy seopy pire H.o:unchwam_mmwwwﬁm 0 Suraes-£31oud oy Sursn Jo syyauaq Yy saynuAPI [
: : : [EIUSWUOIAUD —
sIaquIaw [e100s —
dnoi8 Suoure saniqisuodsal pue YI0m sareys [ JMou0ds —
HIOMUIES ], pUE UCHBIOQE][0) 39 {A3ojouyo9
Suraes-A810u0 2y Jursn Jo §3505 3y) SAYNUIPI [
K3ojouyoay
() Suraes-£310u2 ue Jo siIsATeUR 11JoU3q-1500
jeuni0) eudordde Juisn ssusnbos ® Sunonpuod 0} JUBAJ[AI UOIBULIOJUT $35§300e [
[eo130] ® Ul sisA[eue 2y} JO SIN3I SABRIWUNWWOD [ Supapes uoneuLIoyuy
K3ojouy 9} Suraes-£S1oud
oy Jo asn euosiad Juipredas suolsnjouod sAels [ K[9AT109)30 swp sasn pue sueld [
steod asn-A31ous Jurasnoe sauljown [NJIsn SMO[[0] pUe $JB3Id [
ur sdnoig 1apioyaxels Aoy jo poddns ay) syotos [ way) 2A31Yoe 0] sdajs saYsI{qelsa pue s[eod s1os [
s[eod uonealasuod £§15ud
asn-£81aua Surasryoe 10y uonoe jo ueid © saumpno [ Jo souepoduwi 9y} JO SSUITEME U $A)RNSUCWIIP [
asn Sumuueld pue uoneaedalg
O
O

ISTTIDAHD MSVL

3838

epRUR)) ‘BMAQ[VY ‘Ucneonpy euqIVO
S[00 ], JUSUWISSASSy

sjqeorjdde 10N V/N

*K[oreudoxdde ur pasn are sassadoid 10/pue
S[RLISIEW ‘S[00], "SAWOoNNO0 pauysp paja[dwod jou sey

*K1oreudoadde pasn are sassaooad
Jo/pue s[euJeW ‘S[oo) Jo 9fuel pajwll] Y "UOTIOR
Jo uerd paping B smo[[o] "SIWONNO PIUYIP SjdNUW

‘A1Prendoxdde pasn pue pa1oajas are sassaoold
Io/pue S[ELIdJBW ‘S[O0J,  "9OUBISISSE PO UIim
swo[qoid s9A[0S pue SUB[J °SAWOINO PaulIp s1oowW

*K[9AT109]J9
pue ApuopyJd pasn pue Ppajddds ore $3ssvoid
10/pue S[EUBW ‘S[OO], ‘JOUURW pPIOAP-J[3s © Ul
swa[qoxd s9A[0S puB SUB[J °SAWOJINO PIULJIP SIAW

*30USPYUOD YPIM pUB A[ANIIYD ‘A[JUSIOLJS pasn
pue Ppajodas are s9ss300id Jo/pue s[eUdjRW ‘S[00],
“JOUURW PIJOAIP-JI3s B Ul K[2ANEaId pue A[9ANO3YS
swa[qoxd SIA[OS pue SUB[J “S3WODINO PIULIP SPIVXD

14

Jquapnis 3y |,

afeas Suney

MSVL ATAVII'IddV HOVA 4OA € ST TAVANV.LS

VN 0 1 T € ¥ SHOMUIBIL

puUE UONIBIOQE[[0D)

suoIsaq

VIN O 1 T ¢ v
Junenreag

SupyeA/SI910YD)

Suuoyen

VIN O I T ¢ ¥ uoneuLIOJUf

Suruuerd
VN O I [ R 4

pue uoneredaid

ONILVI/NOILVAYASHO JSV.L

|€-010€NINE

sisAfeny jyduag-)so) e ungonpuo) :LSITTIDTHD Mmaﬁ._

o

C

E

Aruitoxt provided by Eic:



)
683¢
epRURIPCLIAQ[Y ‘UOTIRONPH BUQ[V O
S[OO, JUSWISSISS Y

$30IN0S

UONBULIOJUT JUBAS]II 3I0W 10 UIA3S Sunm £q
Suuayes uoneuuojur sjenbape Jo aoUSPIAS SIAIS
spIepue)s

[es1uyo9) pue reonewnreIl s[qeidodoe sureurew
uonisod e a8uayreyd 10 Ansnf

0] A[Tead seapl/sSurjaa)/siySnoyy sajeOIUNWWOD
1pns1a-01pnp ‘oo ‘uapum “3'a3

‘BIPOW UONEBOTUNWITIOD

Jo A15LIBA B JO 35N JATIO9]JO SIROSUOWIP

STIDs
diysispes] pue uONEIIUNUIIOD IA1I09)J2 sAe[dsip

swojqoad o) suonnjos saenogou
sroquiowt dnoi8 Suoure Apareudoidde yiom sareys
soqudw dnoi8 yim sagezadood

spues [I0 —

uononpoid 1onuo1y —

SII0A19591 SunsIxs woij K19A0031 paroidwu —
*8-9 soa1as21 seg pue [0 Jo

juswdojeasp 2umny oyy Surpredar s)se0a10) soyew
SIAII531 paysi[qelsa,, —

(SAAIosaI 9iqeqoxd,, —

(SAAIISA1 paaoxd,, —

-8-3 ‘saa1asa1 sed pue 10

9[qBISA021 SJBWINSI 0] pasn sanbiuyoa) soquosop
[[9m sed Jospue

110 UE JO 9JI] Y} 20USN[JUL JBY) S10]J08J SANUIPL
Buup rejuozuoy

Surpooyjaiyg

uopnosfur ureays —

3urpooyj afqrostw

:£13A0921 [10 paduRyU? JO spoyjow AIenia) surejdxo

O

a

SurreyS uoneuLioyuy

oooo

HIOMTED |, pUe UOHBIOQE[[0D)

a

a

(panupuod) jusjuo)

KSorouyoa) Surdwmd —

uonoafur sed pue 191em —

:£19A00321

[10 padouRyud JO spoylow ATEPU0I3S surejdxd

sajel

K13A0021 seg 10 110 aaoxdunl 03 S[[om [BUONIANIP
pue Supqup fyut jo suonesidde sureidxa
IIOAI9521 9Y) ut aInssaxd —

o019 Jo Aniqesunsad pue Kyisozod —

[10 a1} Jo AJ1s0oSTA pue KjIsuop —

89 ‘spoyrowr K1aa0021 Arewrud

y3noxys Kjeameu pasnpoid aq ued jey} II0AIISAI B
ul 110 Jo uornod 9Y) SUIULIAIAP JBY} SI0}OB] SIAJIUIPL

O

judu0)

uond3Ja1 pue Yorqpad) Uuo paseq smels 30ofoxd
pue ysej 3y 01 yoeosdde souiyal pue sassasse
$30INOS UONBULIOJUT

ut sanrea/suondwmsse/seiq SurAzapun sazrugooa1
SULI3) [B2IUYD9) 3021109 Suisn pue [rejop Sunioddns
aeudoidde s £[aemooe uonBULIOJUT SPI0IAL
skem [NPYSnoOY} pue 9A1RIID

Ul UOTJBULIOJUT SSUIqWIO) pue saziuedio ‘sjardiojur
e3ep SunO9T[0o Ul SSIUNJIIIN0SIL SIIRNSUOWIP
pammnbax

SI UOTEULIOJUI [RUONIPPE USyMm s3zruSooal pue
$30INO0S UONBULIOJUT JUBAD]AI JO 9Fuel B 53559098

00 0O O 0O

O

Suissadoag pue uLIdyjes) UoHBRULIOJU]

SIS JU)SISUOD B UO

syse) Surznuoud ‘A[9A1095)9 awin sasn pue sued
SIoMSUe puly

pue suonsanb JjenuLIo] 0] dARENIUI [RUOSISd S9SN
SOUIOW) PI[IBIAP 0} SAIIYPE PUB $ABILD

woy)

aAstyde 0] sdais saysqelsa pue s[eoS 1e9d s19s

O OO0 0O

Suiuuelg pue uoneiedaay

quapnis 2y J
LSTTIDHHD MSVL

88¢

L661)

S1D ‘souriy pue £81auq /29'D

siqeatidde JoN /N

*Aoreadoadde ur pasn are sassao01d 10/pue
S[ELI9JBWI ‘S[OO], °SSWIOdINO pauljop pajojdwod jousey ()

‘Aererrdordde pasn are sassaooid

10/pue S[ELEW ‘S[00) JO 9fuel paywy Y
‘SOWOJINO PIULIP spPdW |

Jo uepd popmS ® smofjod

‘uonoe

‘Aprendoidde pasn pue pa1d9fas ore sassaooid

10/pue STeudew  ‘S[0oJ,

SouEISISSe pAWY M

Swopqoid SOA[OS pUR SUBR[J "SSWODINO PAuUYIP SPdAW T

"A19AIO9]J

pue A[IUSIOIYe pIsn pue PpIAOIRs e sassaooad

10/pue S[eUdjeW ‘S[00],

“JUUBW PIIJAIP-J{3s B Ul

swojqoid SOATOS puR SUB[J °SOWOONO PAULP S}PPW €

"0UAPIFUIOD YIIM pue A[9AN09Y)d ‘ATIUAIOIJS pasn
pue pa)da[es are sassadold 10/pue S[ELdEW ‘S[OO]
“JOUUBWI P3IO2IIP-J|95 B Ul A[9ANRAIO pue K[2ANI3J9
swa[qo1d SIA[OS pue SUB[J °‘SOWIOJINO PAULIP SPIADXD

qu3pnys ay |

aedg Suney

MSVL ATIVOI'TddV HOVA NI € ST GAVANV.LS

VN 0 1 T ¢ ¢

Suueyg
uoneuLIoyuy

VN 0 1 T ¢ ¥

Jlomures],
puUE UONBIOgR[[0D

VN 0 1 T ¢ ¥ JuAuUo)
Jurssaooid
VN 0 1 T € ¢ pue uuyED
uoneuLIOJU[
Sutuueyq
VN 0 1 T ¢ ¥ pue uonesedaig
ONILVW/NOILVAYASHO JMSVL

T-0T0€INNH

£124029y [10Q paduEquy :SSHOOUd HOUAVASTY|

Q

IC

E

Aruitoxt provided by Eic:



162 Jcd
(L661) J19YTIVAY A0 1539 epRUE)) ‘BMq[Y ‘UOTEINpH ENAQIVO

£9'D/ sauljq pue A31ouy ‘S.LD S[00], JUSWISSISSY
s[qeoyidde JoN V/N
*K1oreudoidde ut pasn are sassaooid Jospue
$331M0S S[eLJBW ‘S[00L, 'SAWO0IN0 pauysp paoidwod jou sey
UONBULIOJUI JUBAD[AI AIOW JO U3A3S Sunio Aq :
Suuaes uoneuLIojul S1enbapn JO 90UdPIA SIAIS [ 53ss2201d uoneredas pue uonoenxs — ‘Kjoreridoidde pasn oxe sassad0id
spIepuels Sunup rejuozuoy — I0/pue S[eUdjew ‘sjoo) jo ofues poyuy Yy - uonoe
[eo1uyo) pue [eonewrures o[ qeideode surelurew [ :590IN0$91 UOGIBO0IPAY [RUONIUIAUODUOU jo ue[d popIng ® SMO[[0] ‘SAWOJNO PauUY3p SsdW |
uonisod e <Juafreyo 10 Kynsnf 30 £1910031 SZ[WIXEW 0] Pasn Mowmo_ocsooa surejdxa -A1areudoidde pasn pue pajoo|as are s3s§3001d
01 ApIea)d seapl/s8uraay/sIySr oy sANLOIUNWWOd J[IQelA JIUIou03d — N .
) ApIea] PY/ E‘msﬁm_ﬂsc .Mww .u:m:ﬁ; g O samonns 3001 Jo Anpiqeaunad pue Ansozod — Jlofpue MituaE S[00L, .855_%@ pauar  pim
pa-otpno. 1 10 JO AJISODSIA pUE A)SUSP — swa[qoid SOAJ0S pUER SUB[J SSWOINO PIUYSP Slew T
o .a:r..E UONBIIUNUIWOD USPINGIaAO JO ydop pUE IMEU — Kjoanoayo
JO A1oLIBA © JO 3sn 9AT) Mto sajensuowap [J 82 ‘sysodap [e0d 10 spues [10 ‘10 AAeay 10] pue ApUODLYS pasn pUE peldes ome  sassaooid
ULIBYS UONBULIOJU] renualod £12A0521 9y 109JJ% JBY) SI0JORJ SANUIPL [ 10/pue S[EUAEW ‘S[0OL  IOUURW PAORNp-J[3s E
SIS juue) ur swa[qoid SIA[OS PUE SURJ "SSWODINO pauyydp sIoW ¢

drys1opea] pUB UOHERIIUNUILOS JANDIYYD ske(dsp ] UOND3[Ja1 PUB JOBQPIJ) UO paseq smyes 193ford *90UIPIJUOD PIM PUE A[2ANO3JJ3 ‘APUdIoL)e
swaqoad 03 suonnjos saenodau [ pue Yse1 oy 03 yorodde sougar pue sassasse [ Pasn pue pa1oa[as Are s3s53001d J0/pUE S[ELIATEW ‘S[00],
s1aquiowr dnoi§ Suoure {jajeudordde yiom sareys [ $90IN0S UONBULIOJU] ‘IoUUBW PIANP-J[os B Ul A[AIEAID PUB A[OAIOSHd
sipquaw dnois yia sajeradood ) ur sonfeassuondwnsseyserq Sur{zopun sazugooar [ swojqoid SOA[OS puE SUB[J 'SIWODINO PAULYIP SPIOXI ¢
HIOMUIEO ], pue UONBIOQE[[0D  suLd) [BOIUYdd) 199109 Sursn pue [rejap Juntoddns
eudoidde yim £j91emooe uoeULIOUI SPI0JAT [ Suapnis Y[
sfem [NAYSnOY) pue SALRSID
O U] UONBULIOJUI SAUIQUIOD pue saziuedIo ‘syaidiaul [ areas Suyey
«SIAIDE1 PIUSHQENSD,, —~ 21Ep SUNO3[[02 U SSIUNJIOIN0SAI SALNSUOWP [] .
..mu%,.wwmuwwwmwum: - pamnbax MSVL A'1dVII'TddV HOVH NI £ ST QIVANVLS
-89 {[e00 pue uowmIq .m.o £Laeoy oBSu>MuE §1 UONBULIOJUT [EUOTIPPE UM SIZIUF021 pue Suireyg
§,BUIqQ[V 91BWINS? 0) pasn sanbiuyoo) saquosap [ $20INOS UONBULIOJUT JUBAS[AI JO 95URI © $3SS3008 [} VIN 0 I T ¢ v u ozn.E.éE
ASojouypa], pue yoIeasay [e0) JO DO — 3urssadoaq pue Suniayies) uoneuLIJu] .
Apogny VN 0 1 T € ¥ HOMIEAL
[oreasay pue A3o[ouyda], spres [10 eMaqly — SISeq JUAASISUOD € U0 pue uoneIoqe[[0)
[1oUNo)) YDeasY LUV — syse) Surznuoud ‘A12An1091)5 swn sasn pue sueld 3
*8-9 ‘sa0Inosax slamsue puyy VIN 0 1 7 ¢ v Juauo)
U0qIEd0IPAY [BUONUIAUOIUOY JO AISA0II oY) pue suopnsanb ajenuuo) 01 2anenIUl reuoszod sasn [
ur 3sisse 0) A3o[ouyoa) mou Suidc [2A3p Ul paajoaur sauffowy pajrejap 0 saIdYpPe pue sajeald [ Surssaooig
Apuarmo sarpuade ayeand pu? o1qnd soynuapt : wat VN O I Z € v pue .mctoﬁao
20IN0Sa1 aaamyoe 0] sdays saysiqeIsa pue s[eod B9 5198 [ uoneULIOJu]
uoqredoIpAy feuonuasuosuou v Surdoreasp Supnuelg pue uopesedaag
ur pasn JurdFoj eorsAydoas 1o/pue uonduosap JuBpNIS 2 VIN O 1 7T € % wEEH_M
2105 ‘sonbruyoa) Surpup reads sureidxs g IUBPTIS SHL pug uoneredald
(panuyuod) JUAN)U0) ISITDIDAHD YSVL ONILVY¥/NOILVAYASHO JSVL
T-0€0EINNA SU0QIEI0IPAH [BUOHUIAUODUON JO A13A003Y pdUEYUF :SSADIOAd EU&A@mﬁﬁ_

C

‘ \Ul

E

Aruitoxt provided by Eic:



£6¢

epRUBITELRQ[Y ‘UOIIRONDH BLAGIVO)
S[OO], JUSWISSISS Y

$30IN0S
UORBULIOJUI JURAS]DI 2I0W JO UAAIS Sunio Aq
Suuoyes uoneuuojur ajenbape Jo DUIPIAS SIAIT
Sprepue}s

[Bo11Y09) pue [esneurureId aiqeidadoe surejurews
uonisod e a8uaqeyo 10 Ljusnl

0] A11ea[d seapi/s3ulfaay/s1ySnoy) $93edIuNUIIoD
1ONS14-01pND “ID10 ‘UBIILIM “8°2

{BIPIW UONEBOIUNUIWIOD

Jo KjaLreA B JO 95N 9A1199)J9 SIIRISUOWAP []
Suureys uoneurojuy

a

SIS
diysiopes] pue UOTIEDIUNUILLIOD 3ATOIYJS sAedsip
swa[qoid 01 suopnjos saenodau

sisquidwt dnois8 Suoure A[ajendoidde Jiom soreys
sroquiawt dnoi8 s saeradood

YJIOMUIEd |, PUE UOJRIOQE[[0))

opooo

a

Surjjepow eoREWMPRW — o

sesse —

sanbruyoa) Sunndwos —

'8+ ‘euraqpy ut syrsodap [eisurm

9[qeI2A0931 9JBUINISI 0] Pasn sanbuyda) saquIdsap
[IOUROYD) YoIB3sSIY [RUONEN —

[1ouno)) Yoreasay euaqly —

'8-9 ‘syisodap [eisurr STWIOUOD JO A19A0II AU}
ur 3s1sse 0] ASojouyd9) mau Surdo[aAap ur pajoAur
Apuaumd sauade ajeaud pue orqnd sayynuapt
sisodap pulfq,, 10  USPpTY,,

Jo uonriodxa 3y} I0j pasn SPOYIdW SAYNUIP! [
(panunuod) Juayuo))

a

KSojouyo9) voneredss ug suoneAouur —

[0nuod ajowal pue A3o[0uyd3} 03PIA
souryorwW JuiuaaIds pue Junjoq yo01
sanbruyo9) §unse[q pue Jurup —

:s31s0dop [eIou J[IOU0Id

JO £19A0031 3duURYUD 0} pasn sar3ojouyod) sure[dxa
joedurl [BIUSWILONAUD —

AJN[IQRIA OTWIOU0dd —

samjonns o201 jo Lfiqesurad pue Ljisozod —
1sodop Jo amjeu pue zis —

uspmqiaao jo yidop —

32 “1sodap esouru e 10§

Tenuajod A13A0931 91 1031J® Jey) S10J08) SAUYNUSPT []
JuANuUo))

UONO3[Jal pue JOBqPIIJ U0 paseq smels Joafod
pue yse) ay) o} yoeoidde sauyja1 pue sassosse
$90IN0S UONBULIOJUT

ur sanfea/suondunssesserq SulAopun sazmugooa1
SULI9) [e21UYD9) J0a1109 Sursn pue [rejap Sunioddns
areudoidde Pim £[91LINO0E UONBULIOJUT SPIOIAI
sfem nYSnoy) pue aaneaId

Ul UOHRULIOJUI SAUIqUIOD pue s3zIued1o ‘s)aidioyur
ejep Supo9][0d Ul SSOUNJIDINOSI SABNSUOWIP
paimbai

ST UONBULIOJUI [BUONIPPE Uaym s3aZIu§odal pue
$30IN0S UONBULIOJUT JUBAS[3I JO 25URI B $3553008 []
Suissadoag pue uLdyjes uopBULIOJUY

OO O O B

SISBQq JUISISUOD B UO

sysey Suiznuoud ‘A[2Anoay s swn sasn pue suerd
SISMSUE pulj

pue suonsanb JenuLIo} 0) sAnenIUl [euosiad sasn
saurjown pa[ie)ap 0 SIIYpPE pue $JeaId

woy)

aastyoe 0] sdays saysIqe)sa pue s[eod Fead s1as
Suuued pue uopeiedasy

O OO O

Jquapns ay |
ISIDIDAHD ASVL

363

L661)
S.LD ‘ssury pue A819uy /49D

siqeornidde 10N V/N
-K1oreudoidde uy pasn are sassaoord Jo/pue

S[ELIDJEW ‘S[O00], 'SOWI0dNO pauyap pajejdwod jou sey ¢

*A1o1enadoadde pasn are sassaooxd

Jo/pue s[emdew ‘s[oo} jo ofuel pmul] Y "uONdR
Jo uefd popind ® SMO[jO] "SSWODINO PIUYIpP SI/W |

‘K1ejeudoidde pasn pue pajosjas are sassasoid

lo/pue S[ELIdJeW ‘S[00],  °IOUBISISSE PN Im
swa[qoid S9A[OS pUR SUB[d 'SIWOIINO pauUPdP sjedow g

*A[9AND9)J0

pue ApuUdIolJe PIsSN puB PIJIsfes ore  §9ssaooid

Io/pue S[ELI9JEW ‘S[00], JOUUBW PI)OP-J[oS B Ul
swo[qoid S9A[OS pPUR SUB[J °SOWOOINO PAUYSP S}POW €

*20UIPLUOD M pue £[9ANDIY9 ‘ANUIOLID Pasn

pue pa)od[es are s9ssa00id Jojpue S[ELIJEW ‘S[OO]

“JOUUBW PIIOATIP-J[95 B Ul A[9ATIRAIO pue A[SATIOAY0
suwra[qoid $aA[OS pue sue[d ‘SIWIOINO PIUIP SPAXd §

Squapnys 3y |

o_.uom Supey
JSVL ATAVII'IddV HOVH NI € ST MAVANVLS

Supreys

VN 0 I T £ ¢ wongunogu]

Yiomurea],

VN 0 T T & ¥ | ., uonerogeon

VIN O I [N T 4 JuRuoyH
Suissasoig

VN 0 I T € ¥ pue uuaymen
uoneuLIOJu]

I b Sutuuelq
VIN O T ¢ pue uoneredaig
ONILVI/NOLLVAYASHO MSVL

T-0VOEINNA

£124009y [eJoUI]\ poueyuy :§SADOUd HOAVASHA|

Q

IC

E

Aruitoxt provided by Eic:



(L661)
$9'D/ SaUlN pue AS1oug ‘S,.LD

56¢

swajqoid 01 suonnjos K11ANISIAS PIM saenofou ]

SISYIO JO SMIIA I} SIIPISU0D pue s1oadsar O
sroquiaw dnoi3

Suowre A[aeridosdde seapt pue uoneuuojul sareys [

}IoMuIEd ], PUE UonBIOqe[[0)

\
SINAWWOI/SNOLLOTTATY
SB2pI pue UoNBULIOJUL
u1 sanpea/suondwnsse/selq Suifjsopun saziudodsr
a mata Jo syurodysaanoadsiad
apeW SUOL:.10ap/saotoyd AJnsnf jua10y1p Suoure sdrysuonejousyul sszdreue [
0) AIea[o seapys3uI[a9)/SIYE NOY) SIILUNWIWOD [ uonisod
yoea Sundope 10] suosea1 (njIy3noy; pue ansst
yoeo uo suonisod Suisoddo a1ow 10 a1 sajels O
a wonisod jeys Sundope Ioj suoseal (yysisul
s1030e) oj11 Jo Auenb soqo  — pue sanssI a3 Jo yoea uo uonisod e sajels [
wawdojeAsp s[qeureisns  — [pomijod ‘oyfiua1s ‘paivyaL-yipaY
82 ‘suoneorjdu pue saouar. basuos JuLapisuod IDIBUIOIAUD DTUIOUOID DIIYID TDININD “82
£q SUOISIOTP JO SISSIUNBI/A/SYITUINS SISSISSE [ :sansst o
saotoyo uoure J0 yoeo Surpredal mara Jo siutod JUSLOIP sayLEd [
saouasoyyip Suimoys £q puvwop/A[ddns A810ud seanoadsiog SuizAteuy
Suipredai soanewsa)e myasn pue deudoidde spopes O
e1ep Sunos[[0d Ul SSAU[NJIOIMOSII SIIBASUOWIP []
O pa1mbai s1 uoneULIOjUI [RUONTPPE
IPIUBUILOLIAUD INUOUOID ‘ID1IOS “T°2 uoyM $ZIUS0091 pue ‘sanssT oy Jo Yoo Suipredal
19ATRWIONE YOB JuIssasse $90IN0S UONBULIOJUL JUBA[AX JO 9SURI B 59553008 [
10} BLI)LID paseq-an[ea pue -aFpoimouy saysiiqeiss [ SONSSI 3Y) JO YOB UO JuawaITesIp JO sasned
puewap pue A[ddns £81ous Surpredai saanewrae ayyoads Surpredal suonsanb [njySnoy sasod O
oreudoidde pue jueyrodw: [re1op Ul SaQUOSIP [ S[aA9] [8qO[S pue [8O0]
SuoISIN( Sunye Al/sad10y) Suneneas je puewap pue K[ddns £S1oua Surpredal sa13esip
ordoad yorym uo sanss| O] s3qLIOSIP A[AeImode ]

Sunuueg pue uoneredaiy

Jquapnis

ISIDIDFHD MSVL

BpRUR)) ‘BMUAQ[V ‘uoljeonpy eUqIVO
S[00 ], JUQUWISSISS Y

4314

ajqeordde 10N V/N

‘Kioreudoidde ur pasn are sassadoid Jo/pue
S[eLIRIRW ‘S[O0], "SAWO0)NO pauysp paw[dwod jou sey

*A[oreudoidde pasn are sassaooxd

I0/pue s[eUdjeW ‘sjoo} Jo 98uel paywl Y CUOROE
Jo ueid popmnd B SMO[[04 'SOWOJINO PaUYIP SPIW |

‘Keredoxdde posn pue pajosfas are $3s53001d

10/pue S[EUAJEW ‘S[O0],  ‘OJUR)SISSE PO M
swo[qold SIA[0S pUE SUB]{ SOWOMNNO PAUYIP SHPOW T

*A[9ATIO9)J

pue ApuoOije Ppasn pue pPajod[as oIk §3ss3001d

Io/pue S[EUJEW ‘S[00],  ‘IOUUBWL PIOIIP-J[3S ©
ut swo[qoid SOA[OS pUE SUB[J "SOUIOINO PIULIP SI/W €

*30UIPLJUOD [IIM PUE A[9A129)J ‘ApUDIOY)D

pasn pue parosd[os are $3559901d 10/pUE S[ELIgIRW ‘SO0,

‘IoUUBW PIOSIP-JIAS B Ul A[9ANBAIO pUEB A[2ANOIYD
swa[qoid SIA[OS PURB SUB[J 'SSWOINO PIUYIP SPIX? ¢

Squapnys ayJ

afedg Suney
JMSVL FTAVOITddV HOVA NI € SI QUVANV.LS

SuoISIAJ

SunpeN/s29104)
Junen[eayq

VIN O 4 [ T 4

Jomurea],

VN O 1 T € ¥ pue UONEIOGRI0D)

saanoadsiang
VIN O 1 T £ ¥ Juiz[euy

Suiuueg
VIN O ¢ T € ¥ pue uoneredaid
ONILVI/NOILVAYASEO JMSVL

I-0S0EIANA

puewa( pue K(ddng A31ouy :SISATVNYV ANSSI|

C

\Ul

E

Aruitoxt provided by Eic:



463

BPRUEIRELINQ[Y ‘UOnEONpH BUAqIV O
SO0 ], JUSWISSISSY

318V 1IVAY Ad0D 1534

$30IN0S

UOIJBULIOJUL JUBAJ[AI JIOUI JO UAJS Sunm £q
SJuuoyied uonewojur ajenbape Jo 3duIPIAD SIAIT
sprepuels

[es1uyoa} pue reopewwels a[qeidoose sureurew
uonisod e a8uajeyo 10 Ljusnl

0) KjIea]o seapy/sSuljaa)/siySnoy sedIUNUWILIOD
JPNS1A-01pND ‘D40 ‘UM 8D

{BIPAW UONEDIUNUILIOD

JO AJOLIBA B JO 95N 9ATID3]J9 SI)RNSUOWIIP

SIS
drysiapes] pue UOREIIUNWIWOD JAND3Y seidsip

swojqoad 03 suonnjos sajenosau
staquiaw dnoid Juowre Ajaeudoidde yiom sareys
sraquiawl dnoi8 yim saeradood

KSojouyoay
Mmau jo juowdo[aasp pue yoressas 10y uoddns —
saurjapig pue saprod aanesigo) —
saonoeidssaouarajard rowmsuod —
:*§'2 yuawdoraaap £31aus
sjqeureysns roddns [Tim jey sarmonns feonijod
pUR san[eA [B100S JusLInd 0) sadueyd sasodoid
K3ojouyos) sjqemasual
yim a[qissod a1aym Sunuswojddns pue ‘osn
T23p1,, JI2Y) 10 S90S [RUOIUIAUOD Fuiaes —
S9[A152J1] UOIIBAIISUOD,,
pue A5uald1jJa/uoneAIdsuod A810us —
83 {saomos £310u9 Jjqemaudruou
PUE 9[qEM3UudI Yi0q JO 95N JUADLJI pue
SUOTJBUIQUIOD )S09-1SBI] A[oAUT Jey) Juawidofeaap
yied £810ua ajqeureisns jo sajdurexa s

O

O

Supeys vopeaLIojuy

oooo

jI0MUIea ], pue uoneIoqe[o))

O

O

(panunuod) juyuo)

$321n0s sanewrAe Surpuyy —

ssof Suisn —

:"8-a ‘amyny AS10u9 s[qeUTEISDS

e Suunsu? 10] suondo sINUSPI puE ‘pUBWIIP
pue A[ddns £315uo aimyny Surpsedal sysesalo) soyew [

juswdo[aaap £81aua sjqeuresns

ur £S0]0uyd3) A[qeMIUAIUOU PUR I[qeMIUdI
JO 3SN 2y} 0] SI[OBISGO PUR SIJIUI] SISPISUOD []

SUII0UO) [RIUIWUOIIAUD

PUE JIUIOUO03 ‘[BID0S $ISSaIppe jey) juswdo[aasp
K813us ojqeure)sns 10] sfeuones e s)sa8sns [

{sey Moy —

Jyonur moy —

8o

‘A1ddns £31aua feuonuaauod Surpregal suraou0d
[EIUSUWIUOIIAUD PUE DTWIOUOII ‘[BI00S Saynuapl []
juauo)

uoMd[J2I PUE YOBQPIJ UO PaIseq sme)s 109foid
pue yse1 oy} 03 yoeoidde saurya1 pue sassasse
$92IN0S UOHJEULIOJUL

ur sonfea/suonduinsse/serq Suifj1spun sozugooar
SULI) [ROIUYD3) 1921109 Fulsn pue jreyap Sunzoddns
9jeudoidde yim £[ajemooe uogeuIojul SpI0IAL
sAem [npyYSnoy; pue 9ANEIId

Ul UOTJRULIOJUT SIUIGUIOD pue sazIuesio ‘sypidixur
BIEp SUNO9[{0d Ul SSOUNJIDINOSII SANBISUOWIP
paxmba

SI UOTJEULIOJUT [EUONIPPE USYM SIZIUS0031 pue
$39IN0S UOHBULIOJUT JUBASJAI JO SFUBI © $I5S3008 [
Suissadoag pue unpyjen uopeuriojuy

oo 0O 0O 0O

SISeq JUIISISUOD B UO

syse) Surznuoud ‘A[2an)03))° swp sasn pue sued
SIdMSUe pulj

pue suonsanb srejnuiio} 03 2ApenIUl [euosiad sasn
SsauIjawn pa[IeIap 0} S9ISYPE PUE SIBAID

. wayy

aaamyoe 01 sdoys saysIqelsa pue s[eod 1ead s3as
Sunuuerg pue voneredaag

0O 0o 0O

Squapngs ay |
ISIDIDAHD ISVL

362

SLD ‘SauIy pue A813uy /99'D

L661)

sjqeardde 10N V/N

‘Ajoreudoadde ur pasn are sassasoud 10/pue

S[ELIOJEW ‘S[00], 'SSWO0DINO paulysp payd[dwod jou sey  Q

io/pue s[eLjEU
swoapqoid saajos pue suefd

‘sjoo],

pue Apuaplye pasn  pue

Jo/pue  s[eLajeul

‘sjoo],

‘Ajoreudoidde pasn are sossaooid
Io/pue s[eLRlew ‘sjoo) jo afues paywul v
Jo ueid papms3 e smofjoq

‘uonoe

‘SOUIOOINO pauysp speewWw |

‘Ajoredoadde pasn pue pajoafas are sassaooad
"dueISISSE  pAaynul}  yitm

*SOWODINO PIUYIP SsPPW T

Pa199[0s

‘A12ATIO)0
are  sassaooid

“IOUUBW  PAJOAP-J[os ©
U1 swo[qoid SOA[OS pue SUB[J ‘SIWODINO PIUYIP SI9AUW €

"90USPLJUOD YIM PUR A[SANDS)J9 ‘APusidyjo
Pasn pue pajdd[as are $3s$9001d J0/puUE STELINBW ‘S[OO],
-JouuBW PIOMIP-J[3S B Ul A[9ADEaId pue A[PARIAYYS
surajqoid SaA[0s pue sue[d 'SSUIOINO PIULIP SPIWXd ¢

‘puapnys ay [

aredg Suney

MSVL AT4VII'IddV HOVE NI € ST MAVANVLS

Jurreyg
VIN O T € ¢ uoneuLIOju
Jlomures],
VIN 0 [T pUE UONIBIOGE[[0D
VIN O 7T € v uNWOD)
Juissaoouig
VIN O [ T 4 pue Sunayen
uopeuLIoju]
Suruuerg
VIN 0 (24 pue uoneredalg
ONILLVU/NOILVAYASEO JSVL

COSO0EIANA

ywdwdopad( A31aug d[qeurersng :SSAIOU HOIVASTE |

Q

IC

E

Aruitoxt provided by Eic:



669
(L661)

L9'D/ SaUI] pue A31ouy ‘S0

8639

epeRUR) ‘eUIqVY ‘uoneonpy rUq[VE
S[OO, JUSWISSISS Y

SINHAWANOID/SNOILOT 14T

siqeoyddy 10N V/N

*K1oreudoiddeur pasn are sassasoid Jospue sfeLsieWw
‘S[00], "SAWO0dINo paulyap paejdwod jou sey

‘Korendoadde pasn are sassasoxd
JO/puE S[eLIdjeW ‘S[00] JO aFurl parul] Y "uonde
Jo ug[d papIng e SMO[[0,] SIWOIINO PIULJIP SjadwW |

‘Ajoreudordde pasn pue pa;o3[as are sassao0ad
JO/pUR S[ELISJBW ‘S[00], "2JUB)SISS® PAJIWI] YIIM
swa[qoid SOA[0S pue SUB[J "SIWICIINO PIULIp SjRW ¢

*K[9ATD2]J9

pue ApuUSIdIjJa Pasn pue paro9[as e $3553001d

JO/pUR S[ELIJBW ‘S[O0], "JOUUBRIU PI)OIIIP-J[9S B Ul
swaqod saA[os pue sue[d "SOUICIINO PaUlap S}oW ¢

*20Uapyuod

Im pue K[9AT1091J9 ‘A[JUSIOLYJ2 pasn pur pajod[as

aIe $3553001d JO/PUE S[ELIY W ‘S[00], “JouuBW

Pa102IIp-Jos € Ul A[9ANIEAI0 pue £ 2AD39JJo swapqoid
SOAJOS pUR SUB[J "SOUI0D)10 PAULJIP SPIAIXd ¢

aeds upey

swajqod o) suonnjos sajenodau

suoissnosip dnoi§ ySnonyp sespt pue UONBULIOJUI SATEYS
sroquow dnoi§ Juowre saniiqisuodsal pue J1om sareys
s1oquiaw 132d Jo a8ues € Yiim sIoM

ooopoo
TN

jyJoMurBa |, pue Uor)eIoqe[io)

juswaSeuew £S10u0 apis-puewiap o ueid o jo

Aiqiqrseaj rerouaf pue sassawyeam/syISuans Surpredal spuawalels SANEWWNS SAYew
seog aaatyoe o) paxmnbai se suonoe/sanijiqisuodsal sarjipowt

uSredwied o) $9SSISSE pUL S10)IUOW

ooo 00
TN -

uSreduwre)) ay) Suissassy

uonoe jo ueyd oy Sunuswapdw ur aapeniul reuostad sajensuowrap
Aunwwod pue [0oyds ay) Jo siaquidw 0] uSreduwres s sayowold pue suasaid
sanijiqisuodsal $2)eSa[op J0/pUE SIAWNSSE

speustew uSredures Kefdsip pue ajoword 03 uoisstutad A1essaoau sainboe
sweifoid uoneuuojur  —

s[eroIawod padejoapia  —

s[iqpuey pue sxaysod  —

80 ‘s[eurajewr reuonourold sdofoasp [

uSredure) 3y Sunuawaduy

O0DDD O

TN -

K19An09)30 awpy sasn pue sued

uonoe jo ued e sajels A[1RI[D

SOUI[OWIT) [NJSN O} SAIIYPE PUe $3JBAID

way) 3Ad1Yde 03 sdays saysI|qelss pue sfeod s)as

pajuswardur 3q Ued Jey) saIseaw AOUIIOLJ9 PUR UOHEBAIISUOD SAUI[INO
Yse) oY) saUyIp

uSredwie) ay) Suuuelg

Ooo0oooo
TN -

Juapms Y|

MSVL dT4VOI'IddV HOVA NI £ ST @QIVANVLS

VITALIID INHNSSISSV ONILLVYI

|€-0SOEINNE

uSredure)) yuounSeusly 31907 YRIALIND LNAWSSASSV |

1C

Aruitoxt provided by Eic:

E



sUG

epeue IV ,EOCNUQE BLQIVO
S[00 I, JUSUISSASS Y
SINAWWOI/SNOLLOTTAHY
UONEBZLISWOST —
uonezuswijod —
Sunjoero —
§301In0s Suneuonoeyy —

UONBWLIOJUT JUBAD]AI 2I0W IO UIAJS Sunm £q
Suuayyes uonewojul sjenbape Jo a0U3PIAD SIAIT
SpIEpUE)S

[eoruyo9) pue [eonewruresd ajqeidasoe surejurewr
uonisod e oFuojreyo 10 Lynsnf

0] A[Iea[d seapysIuI29)/sIYSNOYy SINLOIUNUITIOD
JONS1IA-01pND ‘D40 ‘UM “8°2

{BIp3U UONEDIUNUIWOD

JO A)oLIBA B JO 95N 9ANI3JJ9 sajensuowiop

S[Teys

diysispes] pue UOHEDIUNUIWOD IATIO)Yd sKe[dsip
swojqoid 03 suonnjos sajenodau

staquiaw dnoi3 Suowre Ajajeidosdde yiom sareys
szaquow droi3 Yim sajesadood

a

a

Suureyg uoneuLioyuy

aooan

YIOMUIE] ], PUE UO[)BIOqE[[0)

:'8°9 ‘sonosjowr wmajonad puajq J0/pue J[qUISSSRII

“rede yea1q ‘Uos 0] pasn sanbruyoa) saquosap g

Ansaput [eorwayoonad oy ut pasn $)O0)SPadj
wingjonad juenodur soqUOSIP pue SAYDUIP! [
Juuo))

uond3[JaI pue YOBqpPI2J U0 paseq sme)s 109fod
pue jse} a) 03 Yoeoidde sauijo1 pue sIssasse
$92IN0S UOTBULIOJUT

ut sanfea/suondunssesserq Suidpzopun sozugodax
SULI3) [B2IUYD3) 3991109 Suisn pue [rejap Sunzoddns
geudordde yim A[91BINDOE UOHBULIOJUL SPIOIAX
sAem [NYSnOY) pue sANEAID

Ul UONBWLIOJUT SAUIqUIOD pue saziuedio ‘sjaidisyur
e1ep SUnO9[[0d Ul SSAUNJIDINOSII SIIBNSUOWIP
paxmbas

SI UONBULIOJUE [RUODIPPE UaYMm SIZIUF0031 pue

oo o o 0O

g0¢€
L661)

S1D ‘sauty pue A81auy /89D

ajqeoridde 10N V/N

‘A1orerrdoidde ur pasn are sassa001d J0/pue
S[ELI9JRW ‘S[O0], "SIWO0MNO pauiyap pajojdiod jou sey

*A1oreadoidde pasn are sassadoid

Jo/pue s[eUIJEW ‘S[00) JO dFuel paymuy Y uonoe
Jo uejd papmS B SMO[[0 ’'SOWODINO PIULYIP S}PdW |

*A1ereurdoidde pasn pue pajoaras ore sassadoad

Jo/pue S[ELISJRWI ‘S[O0],  ‘dOUE)SISSE PNl PIM
swa[qoid SIA[OS pUE SUB[J "SOWIODINO PAuULIp s} g

*K[PAnO)J2

pue ApDUSOIIS pasn pue pIJOAs are  s3ssadoid

Io/pue S[EUIJElWl ‘S[00],  "IOUUBW PIJOAP-J[3S ©
ut swa[qoid SIA[OS pUE SUBR[J "SIWIOINO PAUYIP SJ90W €

*J0UIPLUOD YIM pUe A[2ANDJJ9 ‘AQUSIOYJD

pasn pue pajodjas Are $3ssa001d Jojpue s[RLJRW ‘S[OO],

"JOUURW PIJOAIP-J[3s B Ul A[ANEBAID pue A[9ARdayo
swa[qoid SIA[OS pue SUB[J "SOUWIOJINO PAUYIP SPINXI ¢

quapnis ayJ

aeds duney
MSVL ATAVOIrIddV HOVA NI € SI QUVANVIS

Juureyg
$92INOS UONBULIOJUI JUBAI]AI JO 3Fuel © $3559008 [ VIN O 1 [ T 4 uoneuLIOju]
uissanoag pue Sulpyies) uopeuLioyuy : J
a Jiomuwrea],
UONEZLISWOST sIseq JU9)SISUOD © UO VIN O I T ¢ v pu® UONEIOqE[[0D)
pue uonezuswAjod ‘Sunjorid Jo sassaooid y3nonp syjse) Surznuoud ‘A[9Anosgys awn sasn pue sueld [ ’
s[edtwayoonad woiy paalsp are ey s1onpoid slomsue puyy VIN 0 1 7 € ¥ u3uo)
PAYSTUL] pUe 2)RIPIULIAUE SIQLIOSIP pUe SAYRUIPT [ pue suonsanb ajenuwio} 01 aaneniul feuosiad sasn [
Suissasoad [eorwrayoonad soutfawy po[iejap 0} Saraype pue seaId [ Suissasorg
Surrjonuos pue Suuoyruour ur £3ojouyoda) 19ynduwrod uay V/N 0 1 Z € ¢ pue watuﬁmw
pue juowrdmbs drwonoa[a jo suonestdde suredxa g 3A31yoe 03 sdajs saystqeIsa pue s[eod Ied s19s [ uoneuLIOJuY
sa[mosjow Suruue(q pue uoneredaig T —
winajonad SurdueLeas pue Suros ut sIsA[eIed . V/IN 0 ¢ T € ¢ :
pue amssaid ‘omeradwa) jo ojo1 ot surejdxs [ -auzpms sy pue uoneredalg
(panunuoo) juajuo) ISrIIDAHD ISV ONILLVI/NOLLVAYHSHO JMSVL
T-090EANE Buyssadoad [EOIURIPONRY (SSTOOUd HONVASHY |

Q

IC

E

Aruitoxt provided by Eic:



(L661) AS

69°D/ SAUTA pue A31auy ‘S0

SINAWWOI/SNOLLOTTATH

$30IN0S
UOT)BULIOJUT JUBAS[AI 2I0UI IO u2A3s unm £q
Suuoped uoneuuojur sjenbape Jo 20usPIAG SAAIT O
spIepue;s
[eo1UY29) pue [eonewuress a[ceidoose surejurew [
uonisod ® a3uayeyd 10 Aynsnf
0) Ajregpd seaplysSurasy/siyS noy sedIUNWWOd [
JDNSIA-O1PND IDLO ‘UM 82
B[P UOTIBOTUNWIWIOD
JO AJoLIEA B JO 9SN QANICOYJD SARISUOWIIP []
Burreyg uoneuLiojuy

SIS
diysiape 9] pue UONBOIUNUITIOD 9AN)I9)J2 sAe(dsip
swajqoid o) suonnjos saenodsu

ssaquiaw dnoa8 Juowre Ajreudoidde yiom sareys
szoqurawt dnoid s sajeradood

HIOMWEI |, pUB UOT}BIOGR[[0D)

ooono

1opmod pue yorfad —

wiy pue [fol 1394s —

po: pue Jeq ‘ared —

*8-0 {reusiewr (30035)
[ensnput jo 2d£1 yoes Ioj suLIoj IRPUE)S SIQUIISIP []

ansodwoo —

ORI —

ouswkjod —

[eiponns —

djferewr —

89 ‘sos50001d Suumorynuew

Krewrad ySnoxys pasnpoid speuajeut (3203S)
rensnput Jo sad4£) Jofewr saqUO5p PUE SAYNUIPT [
(panunuod) yudjuo)

$910 dSfffeIoWNOY —
$210 OI[[EIOW —
sed [emjeu —
wmnajonad —
89 ‘Suumyorynuew Arewrud

Ul pasn s[eLIA)eW mel JO sa0§ajed Jofew saqLIdSIP [
$9ss9201d Sunnjdenuew

Krepuooas pue Arewrud soredwod pue saynuapl [

JuANuUO))

UONI3Ja1 pue JOrqPasJ U0 paseq smels jo3foid
pue ¥se3 2y 0) yoroidde sourjal pue sIssIsse
$30INOS UONBULIOJUL

ur sanfea/suondwnsse/selq Suifpopun sazmugo2a1
SULIa] [BOTUYD9) 1021100 Fursn pue [ieyap Sunzoddns
sjeudordde yim £]2JeIndoe UONBRWLIOJUL SPI0J31
sfem (NPYSnoY) pue sATIRAID

Ul UOHRULIOJUT SAUIqUIOD pue saziuegio ‘syardiayur
e1Rp Sunoaf[od ul SSAU[NJIIINOSII SARNSTOWP
paimbax

SI UOEULIOJUT [EUONIPPE Usym $9Z1uS0d21 pue
$90IN0S UOTIRULIOJUT JUBASI[I JO oFuel B $3559008 [
Surssacoag pue Surayes) uoneuLIoyuy

oo o O 0O

SISeq JUSISISUOD B UO
syse) Surznuoud ‘A[9A109)J9 owp sasn pue sueid
SIomsue puyy

pue suonsanb aje[nuwIoy 03 sanenIUl TeuosIad sasn
SOUT[AUIT) PA[IB)IIP O} SIIAYPE pUE SIJLAId

way

aramyor 03 sdajs saysiqeIss pue s[eod 1ea[d §19s
Sumueq pue uoneredarg

O Oo O

Jquapnys Yy |

LSTINOHHO ISV

oGE

epeue)) ‘BHIqQ[V ‘UOTIRONPH BURqIVO
S[0O, JUSUISSASSY

o[qeornidde 10N V/N

-A1erendoidde ur pasn are sassaoo1d 10/pue
S[eUIJRW ‘S[O0], "SIWOOINO pauydp paredwod jou sey

‘A1oreurdoadde pasn are sassadoid
Io/pue s[eUdlew ‘s[00] Jo dFuel pawl Y  "UONIE
Jo ued pspind ® smo[jog °SIUIONNO PauUlIP SIFOUL

‘A1areurdoadde pasn pue pa3oajas are sassasoid
Io/pue S[EUABW ‘S[OO],  "IOUEBISISSE PAMUI Pim
swa[qoid SIA[0S pue Sue[d ‘SOUWIODINO PIULYIP $)PdW

"A[9AD9YJ0
pue AQUDIOLJS Ppasn pue Ppadd[Is e  s3ssadoid
Io/pue S[BLI9JRW ‘S[00] ~ "ISUUBW PIJOAMP-J[3s ©
ur swo[qoid SIA[OS pue SUB[J "SIWOJINO pauYIP s19U

*90UIPLJUOD PIM PUE A[2ANO9)J ‘APUIIOLD
Pasn pue pajda[as e $3553001d J0/pUE S[ELIDJEUW ‘SO0 ],
‘JouuRW PIOAIP-J[3S B UL A[9ANRAID pue A[9AN09JJo
swa[qoid SIA[OS PUE SUB[J SIUWIOINO PIULIP SPIIIXI

L4

Suapnis 3y |

apeag Suney

MSVL A'T4VOI'TddV HOVH NI € ST MIVANVLS

Surreyg

VIN O I T ¢ ¥ uoneuLIOJu]

VN 0 1 T € ¥ SHOMUWESL

pue uonelioqe[ion

VIN O I T £ ¥ juuo)
Juissaoolg
VN 0 1 T € ¥ pue Juuoylen
uoneuLIoJuy
N 0 T € ¥ Bupuueld
A/ I pue uoneredald
ONILVY/NOILVAYASIO JMSVL

[1-0L0EINNE

Q

sfedeAl (201S) [elsnpu] :SSADOUd EOM«@mHﬁ_

IC

E

Aruitoxt provided by Eic:



GO€

epeue)TeUIq[Y ‘Uoneonpy eHaqIV o)
S[0O0 I, JUSWISSISS Y

80t L661)

S1D ‘saurpy pue £310ug /0L'D

O
ue[d Sunayrew 0
31 JO sS200NSs [eIuT pue sIssoueam/sypSuans Jurpredor sJUSWIL)S IANBWILNS YW [
sTeod SunoyIew JO JUIWIASYIE [enualod pue JUILIND ) SISSISSB [ I
SULI3) [EOIUYD9) pUe JeurwelS 101100 sasn [ [4
eIpoWw €
UONEIIUNUIIOD dJ0W 1o 2uo Fuisn aduanbas [eo180] € ur A3ajens Junsyrew ap syussaxd [ v
SINTWWOOI/SNOLLOTT1ATH A3ajenyg Supayaey o) Supedunmmo)) pue Suyssassy
sqeaniddy 10N V/N m]
Kjorendorddeur ue[d Sunayrew ap 03 3ueAd[aI sauayreyd pue sanumioddo sazuewuns [
posn  am  sosswod  sopm ! &«:8«& $3[es 901A13s/3onpoid 10/pue SIWOINO FunyIew papuajul sAYNUIP! [
‘|00, “SOWONINO pauydp paje[diod 3.: sey 0 A3a1ens uonowoid pue SUISTISAPE AP SIQUISIP [
. $1039ej 1509 pue puewap/A[ddns ‘sisA[eue 1oxyrew uo paseq A3aens Suroud 2y saqUOSIP [
Aorenrdoxdde pasn are sassaooid Jo/pue sdojs arerpawaju Jo uonouny oy Surpnpoul “4ayIew 03 pasow are spnpoid moy sureidxs [
s[eLaJew ‘s[00} jJo ofuel paywij Y UOMOE JO (pasopo) pavenSar  —
ue[d paping © SMO[[0] ‘SIWIOOINO PaULap §19aW | (uado) pajenSamou  —
‘A1orendoadde :"8-2 ‘eo1A13s/10npoad 2y 10J s9AREWIA)[E SUNAYIEW SAQLIDSIP [ 0
Pasn pue pa)a9[as are s3ssadoid Io/pue s[eLIdIRW oediaxrewr oy unpim uonnaduiod Jo s20I0s FunsIxa saYNuapt [ 1
‘S[00], ‘0UBISISSE  pANWI P swiojqoid s1a1pddns 2o1a198/10npo1d jo Afiqeins 1o/pue A[ddns Ajpourion sassasse [ z
SOA[OS pUE SUB[J  'SOWIOJNO PIuyIp Sloowl g 19)Tew 13318 puE I9WOISND ‘331A135/)onpoid o) saqUIOSIP [ €
A[oAnd5y53 puE AUSIOLE sjayTewy/s1owolsnd jenuajod pue v
pasn pue pajos|as are sassaooid Jo/pue S[EUSYewW 301A19830npoad 2y SurpreSa s201N0s uonBULIOJuT bE:EEAMSoo-_Mm-E J1s8q mwmmuoo« O
‘S[o0], IoUUBW PaAoAnp-Jjos B ur swajqoid syuouodwo) Sunassey SwAgnuapy
SOA[OS pUB SUB[J 'SOWOJINO PAUYIP S} €
*90USPLJUOD YIIM PUR K[2ADIJJD O 0
‘APUSIOIYJS Pasn puB paJoIas v  $assadoid A1eAnoay s swn sasn [ 1
10/pUB  S[ELISTEW ‘SO0 ‘IouURW  PajoaIIp 2ouanbas [es130] & ojur way saziueSio pue sjusuodwiod Ysel saynuapt [ 7
-J19s ® ur A[panean pue A[aandape swajqoid Js') oy sauysp [ €
SOA[OS pUE SUB[J ‘SOUIOJINO PAULYIP SPIDXd  § SYse], 3urmpayps v
aeas Bupey “quapnis 2y
MSVL H14VOI'1lddV
HOVA NI € ST QIVANVLS VITHLLRID LNHINSSISSV ONILVA
T-080SIANA A3a1ens Sunaue € Jo spusueduio) VINALIND INTHINSSASSV|
O
\Ul

Aruitoxt provided by Eic:

E



&0¢€

(L661)
1L'D/ SSun pue A810uy ‘S1.0

JdU G

BpeUR)) ‘BLAQ[V ‘uoneonpy BUQIVO
S[O0], JUSWISSASS Y

SINAWWOI/SNOLLOTTAHH

s[qeayddy 10N V/N

‘Koreridoiddeur pasn are sas39001d 10/pue s[eLajRW
‘S[00],  'SAWOOINO pauysp pare[dwiod jou  sey

‘Kje1eudo:-dde pasn are sassasold
Io/pue s[euajewW ‘s[joo) jo aSuel payuI] Y ‘uoOnde
Jo ued paping e smo[[0] ‘SOUIONINO PAULIP SISoW

“A1orenidoldde pasn pun: pa)osas are sassaoold
JO/puUB S[ELIdJBW ‘S[O0], "I0UBISISSE PANWI[ PIM
swa[qoid SOA[0S pUR SuB[J ‘SOWIODINO PaULIP S123W

‘K[oAno3]J2
pue AQUSIOLJD Pasn pue [IO3[as e sassadoid
10/pUe S[RLIBW ‘S[O0], ‘ISUIRW PIJIAIP-J[3s B Ul
swa[qoid SOA[OS pUB SUB[J ‘SOWIODINO PIULOP $199W

*30UIpIJuod
P pue K[PANISJJO ‘A[JUSIJIJJS PaIsn pue pajodfas
are sassadcord lojpue S[EUSIEW ‘S[OO],  ‘IouURW
P91921p-J[$ B Ul A[9ATIBAIO puR A[9AND9))9 swajqoid
SOA[OS pUB SUB[d  'SOWIOCINO POULIP SPIXI

14

Jquapnis ayJ

afeds Buney

O
juswdoraaap yoxrew 1o/pue Jonpoid ‘Aorjod 10) ueyd oy jo
Aiqised) [exauad pue sassoueam/syiduons Surpredal SJUSWISIEIS JANBWIINS SaeW [
SULIY) [BOIUYDJ) PUB UOHUSAUOD [EONBWIWEIS 1091100 S3asn [
so13ajens reuonowoid pue sSATBWILIE SURIIEW PIPUSWIIOIA —
juowdofaaap Jonpoid/Aorod ut paajoaur sdays  —
juawdoaaap 1onpoid o) paf 1Byl SUOHIPUOd 1ojBW  —
‘BIPAW UOBOIUNUIWIOD 2I10W JO 0M) Sursn 20uanbas eordof e ut ueid oy syuasaxd

ueld ) Suissassy pue Sunuasaig

syoJeW
Jo/pue 1onpoid ‘Aorj0d 2 03 JueAs[al sa3ud[eyDd pue senmunuoddo sazurewwuns
ued Sunaxyrew a3 1oddns

01 paxmbai aq [{1m Jey sjuswadIFe 1930 Jo/pue saroi[od ‘SaImonns dpen SAYUUIPL
291a13s 10/pue 3onpoid ‘Ao1jod oy Surdojoasp Joj sarSajens s[qetA saysIqeIss
(s)royrewr 103xe) pue 201A13s Jo/pue Jonpoad ‘Aorjod oyy sauyyap

sueld Sunoyrew

199} Kew jey) S10}08] [EJUSWUOIIAUD PUB JIWIOUOID ‘TRIO0S JUBAS[IL SISSISSE
sonmunlioddo joyrew pue $30uU219§31d 1PWINSUOD JO AIAIMS € SIONPUOD

apen [euoneWINUL  —

uoneziferdads/uoneoryisioalp onpoid  —

:woyy Suisure sanunuoddo joxrew enusled ssynuspt

ugl ay) Surdopaaq

OO0 Oooo O d

O
$92INOS UOTIBULIOJUTL JO AJJIqRI[al/A2Ualind/AIBINIIE SIUIULINRD []

$90IN0§31 AJIUNUILIOD/[OOYIS-UT JUBAI[AI JO ITuel B $3550008 [
901A138 J0/pure 1onpoid ‘Aorjod (paiaye 10) mau e JuipreSas suonsanb juenodwi sasod [

uonewLIoyu] JUBAIRY SuLdyjes)

O

A[2Ano2332 awm sasn pue sue[d [

wat 2431y 0] sdags saysIqeIsa pue s[eod s19s [
Jsel o seuysp [J

syse ], Sunpaypg

Jquapnis ayJ

TONA-O

NS FONm O FTON-O

JMSVL AT4VOI'IddV HOVANI € SIMIVANVLS

VIIALIAD LNHINSSASSV

ONLLVY

[z-080eINE

ue|q Sunaysely & SuldopAsq VINALRID LNANSSHSSY |

1C

Aruitoxt provided by Eic:

E



@]

epeuc RISV ‘uone :%m eHIqIVO

S[00 I, JUSUISSISS Y

O

snsuasuod Jutdojaaap premo) syIom
suajqoid o) suonnjos sajenogau

SIOUIO JO SMIIA 1) §)0adsar

uoIsSsSNosip

dnoi13 ySnonyp) seapt pue uoneWIOUL SITRYS
sIoquIaw

dnoi3 Suoure sanrjiqisuodsal pue Ji10m soreys
HIOMUIBA ], PUB UOT)BIOGBI[0))

O O DoOoo

uonoe o ue[d oy Sunuswapdwr

ur sdnoig 1apjoyayess 43y jo poddns syo10s
sfeod

asn-A810us Suiastyoe 10J uonoe jo uefd e ssuIpno
$9A1199[qO0 uonRAIdSUOD ASI0U0

pue asn £S1ous Surpreda1 £or110d ® saeys A[Ieapd
jeusso} ajeudoidde Juisn aouanbas [eoigo; € ut
Ayunwiuwod/Jooyds/awoy 0y uoneuliofut syuasad
s[eos) SunedunWuIo))

O O o o O

a
Kouarongyo A315u0 Jo [2A9] 19518 © SOYSIqEISS [
asn A31oud

2onpai 0) swasAs Sunsixe ayy SurperSdn —
uondwnsuos [any jo sajel juaund Suurejurewr —
:JO S11JoUdq/s1S0D

[BIUSWIUOIIAUD PUE [BID0S ‘OIUIOUODI ) SISSAsse [
uondwnsuod

1ony Suronpai 103 seare enuajod saynuapt [

(panunuod)

10)93§ uonejrodsued , :3uLidyes) uonBULIOJU]

Kouaroyjs [ang 0)
3A1oNpuod SulAup amsu 03 saondeldssordnod —
Awouo0o3 [anJ 10J UOTOI[S J[OTYoA —
SUYIUOW JATINOISUOD
Z1 10 s1500 Suneiado pue soueUNUIEW —
asn pue doueuuIeW Uy paafoaut 9jdoad —
*§-9 ‘A10yudaur A810ud
ue Surlonpuod 0} JUBAI[I UONBULIOJUL SISSII0E

O

103295 uoneyrodsues] :Sunayies) uoneuLIoyuy

Aduaroyys A819u9 Jo [9A9] 19811} B SIYSI|qRISD
asn A815u2 2onpa1

03 Juswdinboysonioey Sunsixa Surpei8dn —

asn A810u9 Jo ses Jusnmd Sumurejurews —

1JO §J1JaUQ/$ISOD

[BIUSWIUOIIAUD PUE [BIOOS ‘OTWIOUOII ) SISSISSE

asn A31ous Suronpai 10j seare renuajod sayRuap!
saouerdde

nuswdinbas unsixa jo sSunes AousdyYye —

(s100p ‘smopuim “°3-3) uononysuod Jo adA) —

2IMJoNnDs Jo 9ZIS —

Kouednooosuonerado jo smoy —

SUIUOW JATINOISUOD 7| 10] §I500 ANfnn —

82 {K1ojuaaur A810ud

ue unoNpuod 0] JUBAS[1 UONBULIOJUT SISSIV0E

a
a

oo

O

SJUIWUOIIAUY
[EIJAUIII0))/[enuUIPISaYy :SulIAEes) uoneuLIoyuy

K[aAnoayyo swip sasn pue sued

SOUI[AWT) [NJISN SMO[[O] PUE $]BIIO

ways aavryde 0] sdays saystiqerss pue steod sjos
UONBAIASUOD AS19U9

Jo ooueyiodwl oY) JO SSAUdIBME U SIIRISUOWIP

a
a
a

O

Sumuuelqd pue uvonesedaig

Suapnis ay [

ISTTNOHHO JSVL

80¢

1661)
SL1D ‘Sauly pue A819uy /7LD

sqeoridde JoN V/N

*A1e1endordde uy pasn are sassaooid 1o pue
S[ELIDJEW ‘S[O0], °SOWOD)IN0 psuyap paivjdwod jou sey

‘A1oreudoadde pasn are sassaood
lo/pue S[eUeW ‘S[00) JO aSuel PpAWI] Y UONOE
Jo uefd paping e smo[j0] 'SOWIOINO PIUYIP $193UW

‘Kjoreudoidde pasn pue pajosjas are sassaooxd
Io/pue S[ELIABW ‘S[O0],  9JUBISISSE PAWI[ PIM
swo[qoid SIA[OS pue sue|d “SSUWIOINNO PIULYIP §123W

*A[9A199})2
pue Apuomoyjo posn pue pIjoIdas are  sassoooad
10/pUe S[EUEW ‘S[O0]  ‘IUUBW PI)IAIIP-J[os B
ur swa[qoid SIA[OS pUE SUBLJ ‘SSWOIINO PaUYap s1oW

*30UIPLJUOD YBIM PUB A[9ATIO}J3 ‘AU
pasn pue pajd9[as Are sass2001d Jo/pue S[EUSIRW ‘S[O0],
"JoUUBW PIOSIIP-J[9S B Ul A[ANRAD puB A[9ANIIYJR
swo[qoid SIA[OS pue SUB[J "SOWIONNO PAUYIP SPIFOXI

14

Squsapnys ayJ
afeds Suney

MSVL A'1dVOI'IddV HOVH JOd € SI QAVANVLS

jomwea],
VIN 0 1 Z ¢ 14

pue UOTBIOQR[[0)

VN 0 I T ¢ Vv

S[eon)
VN 0 I T ¢ ¥ Suneounuwwo)
Suuoyen
VN 0 1 T ¢ Vv uoneULIOJU]
Suruuerg

pue uoneredalg

ONLLVI/NOILVAYESHO JMSV.L

T7060£ANH

upny A31ouy LSIIOTHO MSV.L]

Q

IC

E

Aruitoxt provided by Eic:



/&

(L661)

€10/ SAuIN pue A31auy ‘S1D

Uit

BpRUR) ‘BUIQ[V ‘UonIBONPH BUIQ[VE

SASSAD0Ud ONINNV'Id NI £ ANV SHANOD.LNO INAINADVNVIA NI T ST TAVANVLS

S[00], JUSWISSISS Y

S[EUJBUL ‘SO0, "SaWON:)
pauysp parejdwos jou seif

‘A1areudosdde pasn
*A1oreudorddent oI s3s53001d 10/pUR S[RLISlBW
pasn are sassa001d 1o/pu: ‘1001 Jo 93uel payruy|

‘uonse jo ueid paping e smo[[jog

*SaUWI02INO PAUYIP S}aW

‘A(areudoxdde

Pasn pue pajoa[as aIe sassaoord
10/pUe S[ELIAJEW ‘S[O0], 'IOUB)SISSE
pau] Ipim swajqod saafos

pUE SUB[J "SSUWIOINO PIULap S133UW

*A[9AD091J2

pue APUSIOIIJS PISN puR PIJoOI[s

aIe 59559001d JO/pUR S[ELIJEW ‘S[00],
“IoUUBW PIJIAIIP-J19s € Ut swajqoxd

SIA[OS PUR SUR[] ‘SIWODINO PIULJIP Sl3W

*30UIPIJUOD PIM pUe K[9ANIAY

‘A[UaI01IJ2 Pasn Pue PIII[as e sassaoold
10/pUe S[ELIFJEW ‘S[00], “IoUUBW P3P
-J[os & ur A[aanearo pue A[9andsyys swarqord
SIA[OS PUE SUB[J "SIWOINO PIULIP SPIdXd

0 1 ] <

£ 14

mata Jo syutod

Juagiaaip Suiajosas £q sjuawaniSe pareys pue swajqold 0} suonnjos sajenosou
smoia Juisoddo 03 [engar SuroulAuod pue Jueas[al v sapiaoxd

paidope suonisod Sunzoddns asuanbas [eor8o] ur ueid onsifear e syussaxd
suoneorduit

pue saouanbasuos a[qissod jo sojdwrexas Sunuasaid £q paydope suopnisod surejdxs
Suypqaq puvo Suyvnolay

O ooo

20uaI3J91 Jo Jwrelj feuosiad ojul SBIpE Mau

sarerdayur sjenndordde uaym pue ‘s1opo Jo suonsa88ns pue seapi Yy SIOPISUOD
Sutuysyy pue Suppeads

u2am1aq doueeq e Sururnurew ‘suonsaf8ns/suorurdo/uoneuLIojul SAIRYS [
syaquiaw ured) Suowrz A[areudoldde srom sareys pue yiim sajeradood
YIOMUIDI ] puv UOYDIOGD]I0D)

(W]

SJ[NS3I 9JRINDIE UIBIqO PUB BIEp J)e[Nded 0] spoyawt sjeudoidde sasn [
sAem 9A1102]J9 U UOTIBULIOfUT SaUIqUIOD pue saziueSio ‘sjaxdisjut
$70INOS UOTIBULIOJUT JUBAS[I JO KIOLIBA B SISSI00B [

Buissasosq puv Bursaynn uonyvuriofuy

A[aanoayye swp sasnpue sue[d O

sIomsue pulj pte suonsanb Jje[nuLIoj 0) sAnenul [euosiad sasn
SOUI[IWIT) [NJISN O] SAISYPR PUE $ANBIALD  []

wayy aadryoe 0] sdays saysiqelss pue sfeod s19s g

uoyvivdasg pup Suruunlg

SASSADIOUd ININNVId

Squapnis ay |
HTIVOS ONILVY

s1o15u00 [enuajod Suiajosal pue asn Suuojiuows 105 ASojense —
JuswaA[oAul o1jqnd Joj ssaooid e —

saurpaping pue sprepuels juswodeuew pasodoid —

s9Ano9{qo pue sfeo wual-Juo| pue -uoys —

sdnoi3 13p[0YaEIS JUBAD[DX JO SMIIA IY) —

:ssa1ppe 03 sidwane yorym sardatens pue sfeod juswoSeuew pastuoldwos
PIM JUAISISUOD 20IN0SAT 3y Joj uejd JuswaSeuew pajeIdaul ue sjuasard

$10J0BJ [EIUSWUOIIAUD
puE JIWIOU03 ‘[BIO0S UO Paseq 35T 20IMosal pajersajul woddns 1ey sar3apens
pue s[eod juawadeuew pasiwoIdwiod Jo 195 & s19ad/sse[o Yim sarenodau

(uoneuodsuen
‘[RIDSNPUI ‘[BISISWIUIOD *§'3) SPIdU IS0 UO PIsB] SOINOSAI Jures Y}
10§ s192dyssed £q payuasaid suejd JusweSeurur Jo saImed) JUBOYIUTIS SOYNUIPL

90UapIA3 punos Yy sjurod

Suroddns “aouanbas [ea18of v ur s19adysse;d 03 uejd juswaBeurw a1 sjuasaxd
s11yu0d renuajod Suiajosal pue asn Suuojuows 10§ A8ajense —

juawaaoaur orjqnd 10§ ssocoxd e —

SaNIANOR JudWFRUBU JO S[NPIYIS B —

saurpopims pue sao170d JusuUrLIaA0S Jo JusWANEIS B —

:sapnpout Jey}

s[e03 JuswaSeurw YIim JUIISISUOD 301n0sal oY) Jof ue[d juswaFeuew e sasodosd

35N 901N0S31 10§ IAREWIA[E pauajaid oy se s[eos juswaFeuew saynsnf ]

([enuopisal *3+9) pasu Jo ad4) SuUO uO PaIseq IIIMNOSII [BISUIW

10 A819u3 ue JO 3sn Y} 10§ S[e0T Juswafeuew wd)-3uo| pue -UoYs SAYNUIP! O

Jquapnis ay |

STNODLNO INHIWADVNVIN

[1-00TENNT

uelq Judurddeuepy 221n0say € SurdopAdd VIIALNL) INAINSSASSYV _

o

C

E

Aruitoxt provided by Eic:



ENERGY & MINES
SECTION H: LINKAGES/TRANSITIONS

This section of the Guide has been designed to provide an overview of linkages and
transitions of CTS modules with a number of organizations. The charts and
information presented in this section will assist CTS students and teachers in
understanding the potential application of CTS modules as students move into the

workplace.
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‘ LINKAGES/TRANSITIONS

LINKAGES

With Other CTS Strands

The Energy and Mines strand provides
opportunities  for  students to  develop
competencies in one or more sectors of an energy
or mineral industry, including:

e exploration

e recovery and production

e refining and manufacturing

e marketing

o energy design and conservation
e environmental management.

Each industry sector (and area of course
emphasis) links with competencies that are
developed in other CTS strands. To facilitate and
strengthen these linkages, CTS courses may be
designed by combining Energy and Mines

‘ modules with modules from other CTS strands
(e.g., Agriculture, Career Transitions, Community
Health, Design Studies, Electro-Technologies,
Fabrication Studies, Forestry, Legal Studies,
Management and Marketing, Mechanics and
Wildlife).

Linkages of particular relevance to the design of
CTS courses in Energy and Mines include:

Strand Themes and/or Modules
Career Project modules provide
Transitions opportunities for learning beyond the

expectations of given Energy and
Mines modules. Practicum modules
enable students to work toward
obtaining credentials recognized in the
workplace/ community. Safety
modules provide opportunities to
address safety skills relevant to
specific sectors of an energy or
mineral industry.

Community Modules within the “Injury
Health Prevention” theme link with a range of
workplace competencies developed
. within the Energy and Mines strand.
Linkages/Transitions
0. ©Alberta Education, Alberta, Canada
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Strand Themes and/or Modules

Design Studies Design principles and technical
drawing skills have a range of
applications in the design/construction
of energy svstems.

Electro- Modules within the “Power Systems”
Technologies and “Computer Logic” themes have
application in industry-based
exploration, recovery, production and
refining operations (e.g., maintenance
and use of electrical systems).

Legal Studies Modules within the “Societal
Contexts” theme (e.g., Environmental
Law, Dispute Resolution, Landmark
Decisions) can be contextualized
within an energy or mineral industry.

Mechanics Modules within the “Propulsion
Systems” and “Guidance and Control
Systems” themes have application in
industry-based exploration, recovery,
production and refining operations
(e.g., maintenance and use of power
driven machines).

It is important to note that the project, practicum
and safety modules in Career Transitions may be
combined with Energy and Mines modules to
provide opportunities for students to:

acquire safety competencies and credentials
develop specific workplace skills

expand upon a topic in a module or theme
complete a design and/or construction project.

Additional information regarding connections with
other CTS strands is provided in “Connections with
Other CTS Strands.”

Sample courses in Energy and Mines that include
modules from other CTS strands are provided in
“Energy and Mines in Junior High” and “Energy
and Mines in Senior High.”

CTS, Energy and Mines /H.3
1997
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With Other Secondary Programs

The Energy and Mines strand has many links with
other core and complementary subject areas across
the curriculum. For example, many of the
modules in Energy and Mines link with the junior
and senior high science programs, and provide
opportunities for students to extend and apply
related knowledge and skills in practical ways.

Core and complementary course linkages of
particular relevance to CTS courses in Energy and
Mines include:

Course/

Program Area Linkage/Connection

Language Arts Application of the research process;
development of reporting and oral/
multimedia presentation skills

within a range of industry contexts.

Mathematics Application of number operations,
variables and equations,
measurement, data analysis, chance
and uncertainty within a range of
industry contexts (e.g., exploration,
recovery and production, refining,

energy design).

Use of observation and
experimentation; knowledge and
theory of relevant topics in earth
science, chemistry and physics;
analysis of relationships among
science, technology, society and the
environment.

Science

Social Studies Knowledge of the impact of social,
economic and environmental
perspectives on energy/mineral
development; issue analysis,
negotiation, debate and
environmental citizenship within a

range of industry contexts.

CALM Awareness of career opportunities
and trends; career research and

preparation.

H.4/ Energy and Mines, CTS
(1997)

Additional information regarding connections
between Energy and Mines modules and other
core and complementary subject areas is provided
in “Energy & Mines: Connections Across the
Curriculum.”

TRANSITIONS

To the Workplace

Intermediate and advanced modules are designed
to develop knowledge, skills and attitudes that
provide transitions to occupations in Alberta’s
energy and mineral industries. Some career
sectors welcome individuals who have basic skills
and are prepared to learn through further training
from the employer.

The National Occupational Classification (NOC)
chart in this section indicates occupations for
which the Energy and Mines strand provides a
foundation (see “Energy & Mines: Related
Occupations”).

To Related Post-secondary Programs

Advanced level modules will assist students to
make plans regarding further studies in related
programs at post-secondary levels. These
modules provide desirable background and skills
for entry into related industrial and environmental
programs at public and private colleges, technical
institutes, universities and vocational colleges in
Alberta.

A summary of industry-related programs currently
offered at post-secondary institutions in Alberta is
provided in Energy & Mines: Summary of
Related Post-Secondary Programs.

A number of articulation agreements have been
established with post-secondary institutions in
Alberta. These agreements provide preferred
entrance and/or advanced standing/credit for CTS
students who have successfully completed
designated modules. A summary of articulation
agreements in place that involve CTS modules is
available through Alberta Education’s web site at

3 1 4 Linkages/Transitions
. ©Alberta Education, Alberta, Canada




<http://ednet.edc.gov.ab.ca>. For further
information regarding  particular articulation
agreements, contact the post-secondary institution
and/or review its calendar.

Of particular relevance to courses in Energy and
Mines is the Southern Alberta Institute of
Technology (SAIT) Open Learning Instructional
System. Deveioped by its Energy and Natural
Resources Department, and referred to as SOLIS,
the program offers an extensive range of
modularized learning packages that provide
training in:

e occupational health and safety
¢ industrial environmental awareness
e power engineering technology.

SOLIS modules can be used in traditional
classroom settings or for distance learning, and
provide an effective way to meet the needs of
individual students. In addition to developing
competencies that are consistent with standards
established by the oil, gas and petrochemical
industries, students who successfully complete
one or more SOLIS modules will be given
advanced credit in programs that use these
modules at SAIT.

CREDENTIALLING

Students may earn partial or complete credentials
recognized in the workplace and/or post-
secondary institutions by demonstrating specified
competencies within the CTS curriculum. The
Energy and Mines strand, in conjunction with
modules from the Career Transitions strand,
provides opportunities for students to develop
competencies that link with a number of
credentialling programs.

Of particular significance are credentials available
through:

First Aid certificate courses
Petroleum Industry Training Service (PITS)
programs

e provincially and federally established
occupational health and safety programs.

Linkages/Transitions
©Alberta Education, Alberta, Canada

Teachers may wish to explore opportunities for
linking courses in Energy and Mines with these
and/or other credentialling programs. A partial
list of credentialling opportunities relevant to CTS
courses in Energy and Mines is provided in
“Credentialling Opportunities in Energy and
Mines.”

Further information regarding these and other
credentialling opportunities available to CTS
students is provided in the Career & Technology
Studies Manual for Administrators, Counsellors
and Teachers (see Appendix 14: Credentialling
Opportunities in CTS), and also through Alberta
Education’s web site at <http://ednet.edc.gov.ab.ca>.

CTS, Energy and Mines /H.5
(1997)
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LINKAGES - Energy & Mines: Connections With Other CTS Strands

Energy and Mines Modules

Other CTS Strands

IAgriculture

[Career Transitions

ICommunication Technology

ICommunity Health

Construction Technologies

iCosmetology Studies

Design Studies

Electro Technologies

[Enterprise and Innovation

[Fabrication Studies

[Fashion Studies

‘ourism Studies

[Wildlife

[Management and Marketing

Mechanics

Information Processing

[Legal Studies

[Financial Management
Logistics

Food
[Forestry

Theme: Social and Cultural Perspectives

ENM1010: Overview of Alberta Geology

ENM2010: Managing Alberta's Resources

ENM3010: Energy & the Environment

Theme: Technology and Applications

ENM1020:

Nonrenewable Resources

ENM1050:

Renewable Resources

ENM1060:

Consumer Products & Services

ENM2020:

Conventional Oil/Gas I

ENM2030:

0il Sands/Heavy Oil/Coal 1

ENM2040:

Metals/Nonmetals 1

ENM2050:

Renewable Energy Technology

ENM2060:

Refining Hydrocarbons

EnM2070:

Refining Rocks & Minerals

EnM2080:

Supply & Distribution

E&M3020:

Conventional Qil/Gas 2

ENM3030:

0il Sands/Heavy Oil/Coal 2

ENM3040:

Metals/Nonmetals 2

ENM3050:

Sustainable Energy

ENM3060:

Petrochemicals

ENM3070:

Industrial Materials

ENM3080:

Market Basics & Trends

Theme: Management and Conservation
ENM1090: Fundamentals of Recycling

ENM1100: Conservation Challenge

ENM?2090: Energy Designs/Systems 1

ENM2100: Environmental Safety

ENM3090: Energy Designs/Systems 2

ENM3100: Integrated Resource Management

Provides many direct links with competencies in this strand. Students will reinforce, extend
and apply a substantial number of knowledge and/or skill components in practical situations.

Il

Provides some links with competencies developed in this strand, usually through the
application of related technologies and/or processes.

318

H.6/ Energy and Mines, CTS
(1997)

Linkages/Transitions

Q. ©Alberta Education, Alberta, Canada
ERIC

Aruitoxt provided by Eic:

RECT COPY AVAILABLE



ERIC

A FuiToxt provided by

LINKAGES - Energy & Mines in Junior High

Course Emphasis

Energy & Mines
Modules

Forestry
Modules

Fabrication
Studies Modules

Mechanics
Modules

Conservation and
Management
(3 modules)

Fundamentals of

Recycling
ENM1090

Forests

Forever 1
FOR1100

Conservation

Challenge
ENM1100

Conventional
Exploration and
Recovery

(6 modules)

Overview of Alberta

Geology
ENM1010

Mapping & Aerial
Photos
FORI050

Nonrenewable

Resources
ENM1020

Conventional

Oil/Gas 1
ENM2020

Supply &
Distribution
ENM2080

Mechanical
Systems
MEC1130

Refining and
Manufacturing
Processes

(4 modules)

Consumer Products &
Services

ENM1060 |

Refining
Hydrocarbons

ENM2060

Environmental

Safety
ENM2100

Production

Systems
FABI 160

Renewable Energy
(5 modules)

Overview of Alberta

Geology
ENM1010

Renewable

Resources
ENM1050

Renewable Energy

Technology
ENM2050

Basic Tools

& Materials
CON1010

Mechanical

Systems
MEC1130

Linkages/Transitions
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LINKAGES - Energy & Mines in Senior High

Energy and Mines ;: Forestry/Design Fabrication/ Career Transitions
Course Emphasis Modules Modules Mechanics Modules
Modules
Conventional Overview of Alberta Mapping & Aerial
Exploration Geology Photos
] ENMI010 FORI050
(3 credits)
N Conventional
Prerequisite: Oil/Gas 1
None ENM2020
Conventional Managing Alberta’s Workplace Safety
Recovery and Resources (Practices)
. ENM2010 CTR2210
Production
(5 credits) Conventional
- Oil/Gas 2
Prerequisite: ENM3020
Conventl.onal Supply &
Exploration Distribution
ENM2080
Environmental
Safety
ENM2100
Mineral Refining Refining Rocks & Production
and Minerals Systems
. ENM2070 FABL160
Manufacturing
(5 credits) Industrial Mechanical
Materials Systems
Prerequisite: ENM3070 MEC1130
None Market Basics
& Trends
ENM3080
Energy Design Energy Designs/ 2-D Design
and Systems 1 Fundamentals
i ENM2090 DES1030
Conservation
(3 credits) Energy Designs/
. Systems 2
Prerequisite: ENM3090
None
Environmental Managing Alberta’s Users in the Project 2A
Management Resources Forest
- ENM2010 FOR2120 CTR2110
(6 credits)
s Environmental Project 2B
Prerequisite: Safety
None ENM2100 CTR2120
Integrated Resource
Management
ENM3100 | ‘
. 3 R . ..
H.8/ Energy and Mines, CTS JIS) Linkages/Transitions
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LINKAGES - Energy & Mines: Connections Across the Curriculum

. Across the Curriculum

Junior High Senior High
g = g o
g g g 5|8
ﬁ ] 7 3 g 8 7 =] g § %
L IRHELE R 2,023
HEHHEHER I BHHAEEAREERIHEE
«-.:15,5'8‘39%';5,5%%2%19@9
Energy and Mines Modules 18|15 1alzIE1EIS|S|S|A|sISIE&IC|E|EIS]|S
Theme: Social & Cultural Perspectives
ENM1010: Overview of Alberta Geology | =
ENM2010: Managing Alberta's Resources
ENM3010: Energy & the Environment E
Theme: Technology & Applications
ENM1020: Nonrenewable Resources
ENM1050: Renewable Resources
ENM1060: Consumer Products & Services

ENM2020: Conventional Oil/Gas I
ENM2030: Oil Sands/Heavy Oil/Coal 1
ENM2040: Metals/Nonmetals 1
ENM2050: Renewable Energy Technology
ENM2060: Refining Hydrocarbons
EnM2070: Refining Rocks & Minerals

EnM2080: Supply & Distribution E
E&M3020: Conventional Oil/Gas 2
ENM3030: Oil Sands/Heavy Oil/Coal 2
ENM3040: Metals/Nonmetals 2

ENM3050: Sustainable Energy E
ENM3060: Petrochemicals
ENM3070: Industrial Materials

ENM?3080: Market Basics & Trends %

Theme: Management & Conservation

ENM1090: Fundamentals of Recycling

ENM1100: Conservation Challenge

ENM2090: Energy Designs/Systems 1

ENM2100: Environmental Safety

ENM3090: Energy Designs/Systems 2

ENM3100: Integrated Resource Management

Provides many direct links with course content. Students will reinforce, extend
and apply a substantial number of knowledge and/or skill components in practical contexts.

Provides some links with course content, usually through the application of related
technologies and/or processes.

Linkages/Transitions 3 g CTS, Energy and Mines /H.9
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TRANSITIONS - Energy & Mines: Related Occupations

Information for this chart was obtained from the National Occupational Classification (NOC)
descriptions.

Educational Requirements:

D: High School Education B: College or Vocational Education
C Apprenticeship A: University
STRAND-RELATED OCCUPATIONS EDUCATION REQUIREMENTS
Occupational Profile NOC# D C B A
Bitumen Extraction Plant Operator 9232 v
Bitumen Upgrading Plant Operator ? v
Boilermaker 7262 v
Central Control and Process Operators, Mineral and 9231 v
Metal Processing
Commercial Diver 7382 v
Drillers and Blasters — Surface Mining, Quarrying 7372 v
and Construction
Drilling Rig Crews and Service Rig Crews 8232 v
Environmental Auditor 2263 v
Environmental Education Specialist 4169 v
Environmental Engineer 2148/2263 v
Field Production Operator 8232 v
Foundry Worker 9412 v
Gas Pipeline Operator 9232 v
Gas Plant Operator 9232 v
Geologists, Geochemists and Geophysicists 2113 v
Geological Engineer 2144 v
Geological and Mineral Technologists and 2212 v
Technicians
Hazardous Waste Management Technician 2263 v
Inspectors and Testers, Mineral and Metal 9415 v
Processing '
Inspectors, Public and Environmental Health and 2263 v
Occupational Health and Safety
Labourers in Chemical Products Processing and 9613 v
Utilities
Labourers in Mineral and Metal Processing 9611 v
Land Agent 1221 v
Machine Operators, Mineral and Metal Processing 9411 v
Mechanical Engineer 2132 v
Manufacturing Manager 2141 v v
Metallurgical and Materials Engineers 2142 v
Mine Labourer 8614 v
Mining Engineer 2143 v
Mineral Engineering Technologist 2212 v
Mining Equipment Operator 8231 v
Nondestructive Testers and Inspectors 2261 v v v ‘
H.10/ Energy and Mines, CTS : _ Linkages/Transitions
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. TRANSITIONS - Energy & Mines: Related Occupations (continued)

STRAND-RELATED OCCUPATIONS EDUCATION REQUIREMENTS
Occupational Profile NOC# D C B A
Nuclear Engineering Technician 2232 v
Nuclear Engineer 2132 v
Oil and Gas Well Drillers, Servicers, Testers and 8412 v
Related Workers
0Oil and Gas Drilling, Servicing and Related 8615 v
Labourers
Oil and Gas Well Drilling Workers and Services 8412 v
Operators
Oil Pipeline Operator 8232 v
Qil Sands Mining Occupations 84117 v
Petrochemical Engineering Technologist 2211 v
Petroleum Engineer 2145 v
Petroleum Engineering Technologist 2212 v
Petroleum, Gas and Chemical Process Operators 9232 v
Pollution Control Technician 2231 v
Primary Production Managers (except Agriculture) 0811 v
Refinery/Upgrader Process Operators 9231 v
Seismic Crew 8615 v v
Specialized Oil Field Service Occupations 8232 v
Supervisors, Mineral and Metal Processing 9211 4
. Supervisors, Mining and Quarrying 8221 v v v
Supervisors, Oil and Gas Drilling and Services 8222 v v
Supervisors, Petroleum, Gas and Chemical 9212 v
Processing and Utilities
Surveying Engineer 2131 v
Surveying Technologist 2254 v
Underground Mine Service and Support Workers 8231 v
Underground Production and Development Miners 8231 v
Utilities Manager 091 v
Water and Waste Plan Operators 9424 v v
Water Well Driller 7374 v
Waterworks and Gas Maintenance Workers 7442 v
Well Service Pump Equipment Operator Crews 8412 v
Wireline Worker 8232 v v v
Linkages/Transitions PP CTS, Energy and Mines /H.11
O ©Alberta Education, Alberta, Canada Y 2 ﬂ. (1997)
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CREDENTIALLING - Credentialling Opportunities in Energy and Mines

The following credentialling opportunities link with modules in the Energy and Mines strand. Further
information (including current contacts) for these and other credentialling opportunities available to CTS
students is available through Alberta Education's web site at <http://ednet.edc.gov.ab.ca>.

(PITS)

“Technology and
Applications” theme

CTR3040-3080: Practicum
Modules

CTR2210: Workplace Safety

CTR3210: Safety
Management
Systems

Credential/ C T;alm;gh/ Related CTS Program Description
Certificate redentialling Strands/Modules
Agency
Hydrogen Sulphide | Petroleum Industry ENM: Modules within the An industry-based credentialling
Alive Training Service

program developed to prevent
hydrogen sulphide injuries and
fatalities. Deals with basic
characteristics of the gas, use of
self-contained breathing
apparatus, gas-testing devices and
rescue techniques. Course
addresses both theoretical and
practical applications.

An industry-based credentialling

Applications” theme

CTR3040-3080: Practicum

The Petroleum Petroleum Industry ENM: Modules within the .
Industry in Canada | Training Service “Technology and program that provides a
© | (PITS) Applications” theme comprehen‘swe 0verv1ew‘0f the
petroleum industry. Topics
CTR3040'3080: Practicum addressed include geOlOgical and
Modules geophysical exploration, land
acquisition, drilling systems and
methods, well evaluation,
completion and production,
enhanced recovery, pipelines, oil
and gas processing and marketing.
General Entry Petroleum Industry ENM: Modules within the An industry-based credentialling
Level Safety Training Service “Technology and program developed to ensure
(GELS) (PITS) Applications” theme | worker safety in the petroleum
industry. Deals with basic safety,
CTR3040-3080: Practicum personal protective equipment,
Modules back injury prevention, OH & S
. CTR2210: Workplace Safety | regulations, hazard identification
CTR3210: Safety and elimination, and hand tool
Management safety. Program is available in a
Systems self-study video/workbook format.
All Terrain Vehicle | Alberta Safety ENM: Modules within the An industry-based credentialling
Rider Council “Technology and program that offers certification in

ATYV use for recreational or
industrial purposes. Deals with
pre-ride inspection, range signals,

Modules rules and warm up exercises,
riding strategies, circles, turns,
stops and traversing hills.

H.14/ Energy and Mines, CTS 326
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TRANSITIONS - Credentialling Opportunities in Energy & Mines (continued)

Credential/ Crfgz:llzz:lgl:ng Related CTS Program Description
Certificate Strands/Modules
Agency
Transportation of | Contact Alberta ENM: Modules within the A credentialling program that
Dangerous Goods Transportation and “Technology and addresses standards established by
(TDG) Utilities for Applications” theme the provincial and federal
information regarding governments for the transportation
approved training/ CTR3040-3080: Practicum and handling of dangerous goods.
credentiaiiing Moduies Deals with shipper, receiver and
agencies. CTR2210: Workplace Safety | carrier responsibilities,
classifications of dangerous goods,
marketing and labelling,
documentation and reporting
responsibilities.
Workplace Contact Alberta ENM: Modules within the A credentialling program that
Hazardous Labour (Occupational “Technology and addresses standards established by
Material Health and Safety) Applications” theme the provincial and federal
Information for information governments for the safe use of
System (WHMIS) | regarding approved CTR3040-3080: Practicum hazardous materials in the
training/ Modules workplace. Develops strategies
credentialling CTR2210: Workplace Safety | that will enable the worker to
agencies. obtain information necessary to
protect self, other employees, the
premises and the environment
from the effects of contamination
by hazardous chemicals.
Linkages/Transitions 3 2 7 CTS, Energy and Mines /H.15
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ENERGY AND MINES
SECTION I: LEARNING RESOURCE GUIDE

This section of the GSI has been designed to provide a list of
resources that support student learning.

Three types of resources are identified:

e Authorized: Resources authorized by Alberta Education
for CTS curriculum; these resources are categorized as
basic, support, or teaching

e Other: Titles provided as a service to assist local
jurisdictions to identify resources that contain potentially
useful ideas for teachers. Alberta Education has done a
preliminary review of these resources, but further review
will be necessary prior to use in school jurisdictions

‘ e Additional: A list of local, provincial and national
sources of information available to teachers, including the
community, government, industry, and professional
agencies and organizations.

The information contained in this Guide, although as complete
and accurate as possible as of June 1997, is time-sensitive.

For the most up-to-date information on learning resources and
newer editions/versions, consult the LRDC Buyers Guide and/or
the agencies listed in the Distributor Directory at the end of this
section.

CTS is on the Internet.
Internet Address:
http://ednet.edc.gov.ab.ca

Learning Resource Guide
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INTRODUCTION

CTS AND THE RESOURCE-BASED CLLASSROOM

Career and Technology Studies (CTS) encourages teachers to establish a resource-based classroom,
where a variety of appropriate, up-to-date print and nonprint resources are available. Learning resources
identified for CTS strands include print, software, video and CD-ROM formats. Also of significance and
identificd as appropriatc throughout cach strand arc sources of information available through the Intcmct.
The resource-based classroom approach accommodates a variety of instructional strategies and teaching
styles, and supports individual or small group planning. It provides students with opportunities to
interact with a wide range of information sources in a variety of learning situations. Students in CTS are
encouraged to take an active role in managing their own learning. Ready access to a strong resource base
enables students to learn to screen and use information appropriately, to solve problems, to meet specific
classroom and learning needs, and to develop competency in reading, writing, speaking, listening and
viewing.

PURPOSE AND ORGANIZATION OF THIS DOCUMENT

The purpose of this document is to help teachers identify a variety of resources to meet their needs and
those of the students taking the new CTS curriculum. It is hoped that this practical guide to resources
will help teachers develop a useful, accessible resource centre that will encourage students to become
independent, creative thinkers.

This document is organized as follows:

e Authorized Resources:
— basic learning resources
— support learning resources
— teaching resources

e  Other Resources

e Additional Sources

e Distributor Directory.

Some resources in the guide have been authorized for use in some or all of the CTS strands, e.g., the
Career and Technology Studies video series produced by ACCESS: The Education Station. Further
information is provided in relevant sections of this resource guide.

Each resource in the guide provides bibliographic information, an annotation where appropriate, and a
module correlation to the CTS modules. The distributor code for each entry will facilitate ordering
resources. It is recommended that teachers preview all resources before purchasing, or purchase one
copy for their reference and additional copies as required.

Distributor Resources Levels/Mod. No. 1 = Introductory
Code 1 2 3 2 = Intermediate
ACC Title Author 1010 | 2010 | 3010 | 3 = Advanced
Distributor Bibliographic Information Indicates module
Code - see number
Distributor Annotation
Directory
Learning Resource Guide CTS, Energy and Mines /1.5
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HOW TO ORDER ‘

Most authorized resources are available from the Learning Resources Distributing Centre (LRDC) at:

12360 — 142 Street

Edmonton, AB T5L 4X9

Telephone: 403-427-5775 (outside of Edmonton dial 310-0000 to be connected toll free)
Fax: 403-422-9750

Internet: http://ednet.edc.gov.ab.ca/lrdc

Please check LRDC for availability of videos.

RESOURCE POLICY

Alberta Education withdraws learning and teaching resources from the provincial list of approved
materials for a variety of reasons; e.g., the resource is out of print; a new edition has been published; the
program has been revised. Under section 44 (2) of the School Act, school boards may approve materials
for their schools, including resources that are withdrawn from the provincial list. Many school boards
have delegated this power to approve resources to school staff or other board employees under
section 45 (1) of the School Act.

For further information on resource policy and definitions, refer to the Student Learning Resources
Policy and Teaching Resources Policy or contact:

Learning Resources Unit, Curriculum Standards Branch

Alberta Education

5™ Floor, Devonian Building, East Tower

11160 Jasper Avenue

Edmonton, AB T5K OL2

Telephone: 403-422-4872 (outside of Edmonton dial 310-0000 to be connected toll free)
Fax: 403-422-0576

Internet: http://ednet.edc.gov.ab.ca

Note: Owing to the frequent revisions of computer software and their specificity to particular computer
systems, newer versions may not be included in this guide. However, schools may contact the LRDC
directly at 403—427-5775 for assistance in purchasing computer software.

Trademark Notices: Microsoft, Access, Excel, FoxPro, Mail, MS-DOS, Office, PowerPoint, Project,
Publisher, Visual Basic, Visual C++, Windows, Windows NT, Word, and Works are either registered
trademarks or trademarks of Microsoft Corporation. Apple, Mac, Macintosh, and Power Macintosh are
either registered trademarks or trademarks of Apple Computer, Inc. Other brand and product names are
registered trademarks or trademarks of their respective holders.

<3
(0]
i

1 1.6/ Energy and Mines, CTS Learning Resource Guide
E l{lC (1997) _ ©Alberta Education, Alberta, Canada




‘ AUTHORIZED RESOURCES

BASIC LEARNING RESOURCES

The following basic learning resources have been authorized by Alberta Education for use in the
Energy and Mines curriculum. These resources address the majority of the learner expectations in one or
more modules and/or levels. A curriculum correlation appears in the right-hand column.

Distributor Resources | Levels/Module No.
Code 1 2 3
CAC Coal Kit, The. Calgary, AB: The Coal Association of Canada, 1010 | 2030 | 3030

1991. 1020 | 2060 | 3080
1060 | 2080
A multi-media kit that covers all facets of the coal industry, including 1100 | 2100
formation of coal, history of the industry, mining techniques, uses of coal,
coal exports, health and safety concerns, and environmental issues. The kit
includes Coal: Fueling the Future, a 28-minute modular video, a
comprehensive package of information sheets, student activity worksheets,
maps, graphs and posters, and actual coal samples. The kit is available at no
cost upon request from the Coal Association of Canada.
LRDC | Energy: Sources/Applications/Alternatives. Howard Bud Smith.  -{ 1020 | 2020 | 3030
South Holland, IL: Goodheart-Willcox Co. Inc., 1993. 1050 | 2030 | 3050
1060 | 2050 | 3060
This textbook examines how we extract, process, convert and use energy to 2060 | 3080
power technology. It deals with both conventional and non-conventional 2080 | 3090
energy sources. Various energy-use sectors are analyzed in terms of the 2090 | 3100
demands placed on available energy supplies. Final chapters examine the ’
impact of the energy industry on society, what the future holds as alternative
energy sources evolve, and what the future career opportunities might be.
Teachers should recognize that this textbook reflects the American energy
sector. Information will need to be applied to Canadian society.
Workbook/laboratory manual and instructor’s manual are available.
LRDC | Fundamentals of Petroleum. (3™ Edition.) A. Baker, et al. 1010 | 2020 | 3030
Petroleum Extension Service, 1996. 1020 | 2030 | 3060
2060 | 3080
This text provides an overall view of the petroleum industry in terms that can 2080 | 3100
be understood by the layman as well as the professional. It is a basic guide on
practical aspects of the petroleum industry designed for training purposes.
Although it does not give a detailed description of oilfield operations. It
provides a basic discussion of the petroleum industry from geology through
exploration, drilling, production, transportation, refining and processing,
marketing and economics.
LRDC | Introduction to the Petroleum Industry, An. A. Fagan. 1010 | 2010 | 3010
Government of Newfoundland and Labrador, 1991. 1020 | 2020 | 3020
2080 | 3100
This basic textbook provides an introductory understanding of the petroleum
industry: where it started; why it is important; and how it works. It takes the
student through the different phases of petroleum exploration, development
and production and discusses some of the careers associated with the
petroleum industry. Each chapter contains several pages of text, followed by
‘ review questions and suggested activities.
Learning Resource Guide CTS, Energy and Mines /1.7
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Basic Learning Resources (continued)

Distributor Resources Levels/Module No.
Code 1 2 3
ACC Offshore Oil and Natural Gas. Atlantic Geoscience Society. 1010 | 2020

Moving Images Distribution, 1992. 2060

Examines the formation, discovery and recovery of oil and gas off Canada’s
East Coast. Animated graphics demonstrate how continental drift resulted in
huge offshore basins that filled with sediments to become the ideal
environment for oil and gas generation. Shows the depositing of organic
material with sediments and its conversion to oil and gas in sandstones. The
acquisition and interpretation of seismic data and examination of core samples
are explained. The video is accompanied with a discussion guide.

PCF Our Petroleum Challenge, Into the 21* Century. Robert Bott. 1010 | 2020 | 3010
Calgary, AB: Petroleum Communication Foundation, 1993. 1020 | 2030 | 3030

1060 | 2060 | 3060
This 62 page booklet (updated periodically) provides a general introductionto | 1100 | 2080 | 3080
the Canadian oil and gas industry. It focuses attention on the role of 2100 | 3100
producers and consumers in the industry. Major aspects of the oil and gas
industry covered include: uses of petroleum; characteristics of the Canadian
industry; exploration, drilling, production and processing techniques;
marketing and transportation; and refining and petrochemical processes.

ACC Petroleum: River of Energy. Edmonton, AB: ACCESS: The 1010 | 2010 | 3010
Education Station, 1989. 1020 | 2020 | 3030
1060 | 2030 | 3060
This 57 minute video introduces viewers to a broad range of petroleum 1100 | 2060 | 3080
industry vocations in Alberta. The video is conveniently organized into 2080 | 3100
sections that deal with history, exploration, recovery, marketing and other
topics. 2100
PCF Science Curriculum Series. (Case Study 1 — Applied Chemistry: 2010 | 3010
The Refining of Crude Oil; Case Study 2 — Environmental 2060 | 3060
Chemistry: From Sour Gas to Natural Gas; Case Study 3 — 2080 | 3090
Wise Use of Petroleum Resources: The Car in Our Daily Lives; 2090 | 3100
Case Study 4 — Industry and Society: The Development of 2100

Natural Gas in a Northern Community.) Bob Killam, et al.
Calgary, AB: Petroleum Communication Foundation, 1992.

Each case study covers a different aspect of the petroleum industry, and
includes background information for the teacher, laboratory activities, black
line masters and student activities.

333 .
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Basic Learning Resources (continued)

Distributor Resources Levels/Module No.
Code 1 2 3
LRDC | Transportation, Energy, and Power Technology. Anthony 1020 | 2020 | 3030
Schwaller. Albany, NY: Delmar Publishers Inc., 1989. 1050 | 2030 | 3040
1060 | 2040 | 3050
This textbook examines basic concepts and principles of transportation, 1000 | 2050 | 3060
energy and power. Each chapter introduces various scientific and 2060 | 3070
mathematical principles along with technological content. Special features 2070 | 3100
include safety guidelines, key terms, chapter introductions and summaries,
technology links, chapter activities and a mathematical appendix. Teachers
should recognize that the textbook reflects the American transportation,
energy and power sectors. Information will need to be applied to Canadian
society. A teacher’s guide is available.
Leamning Resource Guide 3 3 4 CTS, Energy and Mines /1.9
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SUPPORT LEARNING RESOURCES

The following support learning resources are authorized by Alberta Education to assist in addressing
some of the learner expectations of a module or components of modules.

Distributor Resources Levels/Module No.
Code 1 2 3
PCF Backgrounder Series. (Gasoline, Natural Gas, Crude Oil, Sour 2020 | 3010

Gas, Petroleum and the Environment, Canada Benefits, 2060 | 3060
Climate Change.) Bott, Robert. Calgary, AB: Petroleum 2080 | 3080
Communication Foundation, 1992-1994, 2100 | 3100

This series of pamphlets is intended to increase public awareness and
understanding of Canada’s petroleum industry. Each pamphlet provides an
in-depth look at a particular aspect of the industry. The series is current and
written in language easily understood by the layperson. Charts and graphs
further enhance this resource. Available in print or electronic format.

ACC Career and Technology Studies: Key Concepts. Edmonton, AB: all all all
ACCESS: The Education Station.

A series of videos and utilization guides relevant to all CTS strands. The
series consists of: Anatomy of a Plan; Creativity; Electronic
Communication; The Ethics Jungle; Go Figure; Innovation; Making Ethical
Decisions; Portfolios; Project Planning; Responsibility and Technical

Writing.

ACC Chernobyl Recovery: A Blueprint for International Co-operation. 2050 | 3010
United Nations. Mississauga, ON: Marlin Motion Pictures 3050
Ltd., 1991. 3100

This 15 minute video examines the aftermath of the accident at the Chernobyl
nuclear power plant. Location shooting highlights the social, economic and
environmental consequences that are now just being understood. The video
focuses on the need for international co-operation in monitoring radiation
levels, ensuring safe drinking water and keeping food free from
contamination.

LRDC | Co-Dependent Ecology. Midway Productions. Jeflyn Media 1100
Consultants, 1993,

This video provides a simple recovery guide for the earth starting at home.
Billy Wilson takes you on a tour through his home and shows you, room for
room, how easy it is to save energy and money while conserving natural
resources. The video examines many practical strategies for protecting the
environment. -

1.10/ Energy and Mines, CTS | ‘ Learning Resource Guide
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Support Learning Resources (continued)

Distributor
Code

Resources

Levels/Module No.

1

2

3

LRDC

LRDC

ACC

LRDC

Ecosystems. B. Herridge and B. Chernin. Gage Educational

Publishing, 1995.

The 72 page student text provides an illustrated introduction to ecosystems
and a more in-depth look at living and non-living factors and the roles they
play in ecosystems. The text concludes with examples of human impacts on
ecosystems and examines current issues from a variety of perspectives. The
500 page teacher’s resource book provides teaching ideas correlated to the
student text and suggestions regarding evaluation, supplementary resources
and integrated projects. Blackline master, reproducible for classroom use, is
available.

Edmonton Beneath Our Feet, A Guide to the Geology of the

Edmonton Gegion. John D. Godfrey, ed. Edmonton, AB:
Edmonton Geological Society, 1993.

This 150 page book provides geological information about the Edmonton
region that applies to other areas of the province. The book is written in a
form useful to geologists and engineers, yet is understandable by the general
public. It provides practical and scientific information about geological
foundations, and serves as a field guide for researching landscapes in much of
central Alberta. The book includes sections on the Edmonton region through
time, wealth from the ground, learning the ground rules, and geology for
viewing.

Energy Choices: Energy, the Pulse of Life. MediCinema Ltd.,

1995.

This 43 minute video cassette is divided into two self-contained segments.
The first segment outlines the history of our increasing use of energy and
resulting environmental problems. The second segment investigates possible
solutions through efficiency in energy use and application of more
environmentally benign and renewable sources of energy. The video is
accompanied with an 80 page Teacher’s Guide that provides summaries of
each video segment and suggests discussion topics and student activities.

Energy: Sources/Applications/Alternatives. Howard Bud Smith.

South Holland, IL: Goodheart-Willcox Publishing Co. Inc.,
1993. Workbook/Laboratory Manual.

See Basic Learning Resources for annotation and module correlation.

1010
1050
1090
1100

1010
1020
1050

1050
1090
1100

2050
2090
2100

2020
2030
2040

2050
2090

3010
3050
3090
3100

3010
3050
3090
3100
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Support Learning Resources (continued)

Distributor Resources Levels/Module No.
Code : 1 2 3
TAUT Energy Savers Series. (Basement Insulation, Caulking and 2050 | 3010
Weatherstripping, Heating Systems, Attic Insulation, 2090 | 3050
Condensation Concerns, Windows, Ventilating Your Home, 3090

Water and Electricity, New Homes, Passive Solar, Wood
Heating, Crawlspace Insulation, Storey-and-a-half Insulation
and Cool Rooms.) Calgary, AB: Trans Alta Utilities (Energy
Matters Service), 1986-1993.

This series of 14 booklets focuses on most areas of energy conservation in the
home. Each booklet is easy to read, well organized and contains information
relevant to new home design or existing home improvement. Available at no
cost upon request.

LRDC | Exploring Manufacturing. R. Thomas Wright. South Holland, IL: 2040 | 3040
Goodheart-Willcox Co. Inc., 1993. Text and Student Activity 2070 | 3070
Manual.

This text examines the types and properties of materials from which
manufactured products are made and how raw materials are extracted from
nature and converted into standard stock used in secondary manufacturing. It
explains management activities within the manufacturing industry, and
concludes with an overview of the history of manufacturing and a look at
what the future is likely to hold. An instructor’s manual is available.

ACC Extraction of Metals, The. (Science in Focus Series.) Vancouver, 1060 | 2070 | 3040
BC: THA Media Distributors Ltd., 1994, 1090 3070

This 20 minute video explains different methods of extracting iron and
aluminium from their respective ores. The video examines differences
between metals and alloys, and briefly discusses processes used to recycle
these materials.

LRDC | Facing the Future: Renewable Energy. Alan Collinson, London, 1050 | 2050 | 3010
England: Evans Brothers Limited, 1991. 3050
3100

This 44 page book provides an introduction to most forms of renewable
energy. The book contrasts the environmental impacts of renewable and non-
renewable energy resources, and briefly examines energy production issues in

Third World countries.

SSC From the Mountains to the Sea — A Journey in Environmental 2090 | 3010
Citizenship. Ottawa, ON: Environment Canada, 1992. 2100 | 3090
Booklet. 3100

This student booklet provides a brief directory of various “eco” activities
that can be implemented in the community, home and/or school.

1.12/ Energy and Mines, CTS ' Learning Resource Guide
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Support Learning Resources (continued)

Distributor
Code

Resources

Levels/Module No.

1

2

3

LRDC

ACC

LRDC

LRDC

TAUT

Global Environment, The. Steven Sterling and Sue Lyle.
Mississauga, ON: Copp Clark Pitman, 1991.

‘I'his text addresses a broad range 0Of environmental 1ssues within a global
context. Issues are examined through a variety of stimulating activities,
including case studies, discussion and role-playing.

Green Energy. Films for the Humanities & Sciences, 1988.

This video examines some renewable alternatives to petroleum products and
explains how biological and organic products like wood chips, corn and
garbage can become major sources of energy.

Light Makes Electricity. Alexander Kolbing and Peter Stiikl.
Mississauga, ON: Marlin Motion Pictures Ltd., 1990.

This 12 minute video provides a brief introduction to basic concepts and
common applications of active and passive solar energy. Teachers should
recognize that content developed in the video will need to be related to the
Canadian context.

Living With Technology. (2" Edition.) Michael Hacker and Robert
Barden. Albany, NY: Delmar Publishers, Inc., 1993.

This text examines the impact of technology on our lives, and provides a
generic overview of technological resources and systems. The text provides
in-depth studies of communication technology, production technology and
energy/power technology. The text concludes with how the future will be
affected by developments in communications, manufacturing, construction,
energy and biotechnology. A teacher’s resource guide is available.

Low Energy Home Designs — Design Guidelines and Plans for
Energy Efficient Housing. Edmonton, AB: Alberta
Agriculture, 1983.

This book provides information that will help the reader to design and build a
low energy home. Twenty unique low energy house plans are described and
illustrated along with suggestions regarding layout, design, siting,
construction and costs. The last section of the book provides detailed
information on designing a low-energy home, choosing a construction
technique and selecting an appropriate heating system. Planning and
technical information is transferable to existing and second-generation
housing. Information is well organized and in an easily understood format.
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Support Learning Resources (continued)

Distributor Resources Levels/Module No.
Code 1 2 3
LRDC | Manufacturing Technology. Stanley A. Komacek, et al. Albany, 2040 | 3040
NY: Delmar Publishers Inc., 1990. 2070 | 3070

2080 | 3080

This 436 page textbook provides a systems approach to the study of
manufacturing. The text addresses manufacturing inputs, processes, outputs
and impacts. Special features of the publication include key terms at the
beginning of each chapter, boxed articles providing interesting or unusual
information related to the topic, chapter summaries and discussion questions,
and a complete glossary of terms used throughout.

LRDC | Modern Petroleum: A Basic Primer on the Industry. B. Berger and 2020 § 3060
K. Anderson. PennWell Publishing Company. International 2060 | 3080
Press 2080 | 3010

A book written for the non-technical person that presents the story of
petroleum in a logical sequence of events. Topics dealt with include
exploration, drilling, logging, completion, production, storage, transportation,
refining, marketing, petrochemicals and environmental concerns. Technical
terms are italicized throughout and explained in a comprehensive glossary.
The book includes line drawings, illustrations and photographs.

CGA Natural Gas Today: News and Information on Canada’s Natural 1020 | 2020 | 3080
Gas Industry. Canadian Gas Association. Don Mills, ON: 1060 | 2060 | 3100
Canadian Gas Association, 1991. 2080

This series of 18 fact sheets explains major facets of the natural gas industry.
Topics addressed include industry history, drilling and processing techniques,
economic perspectives and environmental impacts. Available upon request at
no cost.

LRDC | Nontechnical Guide to Petroleum Geology, Exploration, Drilling 1010 | 2020 | 3030

and Production. N. Hyne. PennWell Publishing Company, 1020 | 2030 | 3060

1995. 1060 | 2060 | 3010
2080

Provides a general overview of petroleum formation, exploration, recovery 2100

and production. Written using non-technical language. The book is well
illustrated with line drawings. Contains a comprehensive glossary of
technical terms. Used in the oil patch.

CNA Nuclear Facts: Seeking to Generate a Better. Understanding 2050 | 3010
Canadian Nuclear Association. Toronto, ON: Canadian 2100 | 3050
Nuclear Association, 1991. 3100

This series of fact sheets explains major aspects of the nuclear power industry.
Each fact sheet is written in easily understood text, and includes appropriate
photographs, diagrams and charts. Available at no cost upon request.
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‘ Support Learning Resources (continued)

Distributor Resources Levels/Module No.
Code 1 2 3
LRDC | One-Minute Readings: Issues in Science, Technology and Society. 2100 | 3010
R.F. Brinkerhopp. Don Mills, ON: Addison-Wesley Publishing 3050
Co., 1992. 3080
3100

This book contains readings and questions related to issues in science,
technology and society. Applications of science are raising difficult questions
and are creating problems that cannot be easily answered. The book is
intended to give students practice in making the kinds of decisions they will
experience in life. Students need a knowledge of science to find the best
possible answers. A teacher’s manual is available.

LRDC | Pipelines. (W5.) CTV/Magic Lantern Communications, 1995. 2020
2080
This video examines the problem of corrosion that is threatening Canada’s
natural gas pipeline network. Ten ruptures have occurred in 13 years with
explosions in Manitoba and Ontario. In interviews with the most noted
corrosion experts in North America, the cause of this corrosion is discussed as
well as how it can be stopped.

ACC Primal Furnace, The. EPRI. New Dimensions Media, 1988. 1050 | 2050

This video examines the history of geothermal energy. It defines and
illustrates the different kinds of geothermal energy available, and discusses

‘ where it is available. The video also explores how geothermal energy can be
harnessed to serve humankind.

LRDC | Primer of Oilwell Drilling, A: A Basic Text of Oil and Gas 2020
Drilling. Revised. (5" edition.) R. Baker. Petroleum
Extension Service, 1996.

This book clearly explains oil well service and workover operations to the lay
person. Focuses attention on well completion, service and workover rig
equipment, remedial well work, well clean-out and workover well stimulation,
fishing tools and accessories, and analysis, planning and economics.
Numerous photos and drawings illustrate equipment, personnel and
operations. Service industry “jargon” or technical terms are clearly defined.
Poster included.

LRDC | Primer of Oilwell Service and Workover. (3" edition.) Petroleum 3020
Extension Service, 1979.

This book clearly explains oil well service and workover operations to the lay
person. Focuses attention on well completion, service and well stimulation,
fishing tools and accessories, and analysis, planning and economics.
Numerous photos and drawings illustrate equipment, personnel and
operations. Service industry “jargon” or technical terms are clearly defined.
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Support Learning Resources (continued)

Distributor Resources Levels/Module No.
Code 1 2 3
LRDC | Science Now! Energy. Edward Fogden. Cheltenham, England: 1020 | 2030 | 3010
Stanley Thornes (Publishers) Ltd., 1990. 1050 | 2050 | 3050
3100

This 36 page magazine style text with double-page spreads provides
information and activities on energy and heat. Topics addressed include
energy and the environment, fossil fuels, nuclear power, hydro-electricity and
conservation design.

ACC SWAREI: Energy in Alberta — Take Another Look. Edmonton, AB: | 1050 | 2050 | 3010
Public Affairs Bureau, 1993. 3050
3100

This 10 minute video provides an introduction to the use of renewable energy
resources in Alberta. The video focuses on projects undertaken by the
Southwest Alberta Renewable Energy Initiative in the Pincher Creek area, and
also reviews the use of renewable energy throughout Alberta. Colourful and
active visuals are presented and explained with an easily understood narrative.
Teachers should note that this resource should be used in conjunction with
other materials and activities that present other points of view and critically
examine the perspective presented in this video.

LRDC | This Living World: Wildlife Habitat. King Motion Picture 1100 | 2100 | 3010
Corporation. Edmonton, AB: Recreation, Parks and Wildlife 3100
Foundation, 1992. Video.

This video informs viewers of the importance of habitat for living things.
Interviews provide insight on issues concerning wildlife and its habitat (e.g.,
the need for ecological literacy, how habitat affects quality of life, the world-
wide disappearance of natural habitats).

LRDC | Wayland Library of Science and Technology, The: Raw Materials. 1020 | 2060 | 3060
Robin Kerrod. East Sussex, England: Wayland Publishers Ltd., | 1060 | 2070 | 3070
1990. 1090

This 48 page book investigates the earth’s resources, both on land and in the
sea, and explains how this wealth is extracted. Content provides an overview
of the earth’s resources, and focuses on the processing and manufacturing
industries in forestry, mining and synthetics. The book is well illustrated with
diagrams, photographs and computer-generated images.
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' TEACHING RESOURCES

The following teaching resources are authorized by Alberta Education to assist teachers in the
instructional process.

Distributor
Code

Resources

Levels/Module No.

1

2

3

LRDC

LRDC

LRDC

‘ LRDC

LRDC

ABEN

LRDC

Ecosystems. B. Herridge and B. Chernin. Gage Educational
Publishing, 1995. Teacher’s Resource Book.

See Basic Learning Resources for annotation and module correlation.

Energy: Sources/Applications/Alternatives. Howard Bud Smith.
South Holland, IL: Goodheart-Willcox Publishing Co., Inc.,
1993. Instructor’s Manual.

See Basic Learning Resources for annotation and module correlation.

Exploring Manufacturing. Thomas R. Wright. South Holland, IL:
Goodheart-Willcox Co., Inc., 1993. Instructor’s Manual.

See Support Learning Resources for annotation and module correlation.

Living With Technology. (2" edition.) Michael Hacker and Robert
Barden. Albany, NY: Delmar Publishers, Inc., 1993.
Teacher’s Resource Guide.

See Support Learning Resources for annotation and module correlation.

One-Minute Readings: Issues in Science, Technology and Society.
R.F. Brinkerhopp. Don Mills, ON: Addison-Wesley Publishing
Co., 1992. Teacher’s Manual.

See Support Learning Resources for annotation and moduie correlation.

Somebody Should Do Something About This! ... on Energy and the
Environment. Edmonton, AB: Alberta Energy,
(Communications Division), 1993. A Teacher’s Resource
Book.

This teacher resource manual in binder format covers major aspects of energy
conservation. The manual provides sample student activities, energy fact
sheets and an extensive list of additional sources and contacts. Available at
no cost upon request.

Transportation, Energy, and Power Technology Teacher’s Guide.
Anthony Schwaller. Albany, NY: Delmar Publishers Inc.,
1989.

See Basic Learning Resources for annotation and module correlation.
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‘ OTHER RESOURCES

These titles are provided as a service only to assist local jurisdictions to identify resources that contain
potentially useful ideas for teachers. Alberta Education has done a preliminary review of the resources.
However, the responsibility to evaluate these resources prior to selection rests with the user, in
accordance with any existing local policy.

| Distributor | Other Resources | Levels/Module No. |
Code 1 2 3
CCGP | 1995 Canadian Minerals Yearbook: Review and Outlook. Canada | 1010 | 2030 | 3070
Communication Group Publishing, 1996. 1020 | 2040
1060

Contains detailed industry statistics and chapters on the major non-fuel
minerals, plus coal and uranium. Explores all stages of mineral industry
activity from geoscience and exploration, through mining and processing, to
markets and consumption. Reviews domestic and international issues that
impact on the mineral industry.

ASGA | Aggregates. Edmonton, AB: Alberta Sand and Gravel Association, | 1020 | 2040 | 3040

1994. 2070
ASGA | Aggregates and Our Environment. Edmonton, AB: Alberta Sand 1100 | 2010 | 3100
and Gravel Association, 1994, 2100
ABEN | Alberta’s Energy and Mineral Resources. Edmonton, AB: Alberta 2010 | 3020
' Energy. Booklet. to | 3030
2040 | 3040
2080 | 3080
CGA Canada’s Natural Gas Industry: Just the Facts. Don Mills, ON: 2010
Canadian Gas Association, 1991. Brochure. 2100

ENED | Caring For the Land Teaching Kit (Grades 7-9). Edmonton, AB: 1090
Alberta Environmental Protection, Education Branch, 1993. 1100
Teacher’s Guide and Student Material.

NEL Cars: An Environmental Challenge. Terri Willis and Wallace 1100 | 2090 | 3010
Black. Chicago, IL: Children’s Press, 1992. 2100 | 3090
3100
UBCP | Dictionary of Natural Resource Management. J. Dunster. UBC 1010 | 2010 { 3010
Press, 1996. ' 1090 | 2100 | 3100

1100

This dictionary provides an up-to-date and comprehensive source of natural
resource management terms. It includes more than 6000 entries, extensively
cross-referenced and illustrated to provide exact meanings. Encourages
terminology from a wide range of disciplines and is based on information
obtained from discussions with experts around the world. A useful resource
for those involved in managing the planet’s natural resources.
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Other Resources (continued)

Distributor Other Resources Levels/Module No.
Code 1 2 3
PWP Dictionary of Petroleum Exploration, Drilling and Production. N. 2020 { 3020

Hyne. PennWell Publishing Company, 1991.

This dictionary contains words, phrases and abbreviations used in all aspects
of upstream petroleum. Topics covered include accounting, legal, and
economics, geology, geophysics, geochemistry, drilling, logging, completion,
reservoir engineering and production. The dictionary also contains an
extensive series of appendices.

ABEN | Energy in Alberta. Edmonton, AB: Alberta Energy. Brochure. 2010 | 3020
to 3030

2060 | 3060

3080

ENCA | Environmental Citizenship Series: A Primer on Climate Change. 2100 { 3010
Christine Hogan, et al. Ottawa, ON: Environment Canada, 3050

1993. Booklet. 3100

This instructor source book provides information about climate change, the
greenhouse effect, human activities contributing to the greenhouse effect,
current scientific initiatives, potential impacts (especially on Canada), and
strategies for personal response to the issue. This book will assist the teacher
to develop learning projects and programs that address global warming.

ENCA | Environmental Citizenship Series: A Primer on Environmental 1100 | 2100 | 3010
Citizenship. Ottawa, On: Environment Canada, 1993. 3050
Booklet. 3100

This resource is designed to provide information that will help Canadians
make environmentally responsible decisions. It provides short informational
anecdotes, maps and charts, and questions/answers designed to provide
critical thinking. The resource includes information on ecological processes,
relationships of human societies with the environment, and key environmental
issues that Canadians face today. The books is one of a series of
Environmental Citizenship Primers.

FHW Famous Mineral Localities of Canada. Joel D. Grice. Markham, 1010 | 2040 | 3040

ON: Fitzhenry and Whiteside, 1989. Textbook. 1020

LRDC | Fifty More Things You Can Do To Save The Earth. Earthworks 1090
Group. Berkeley, CA: Andrews and McMeel, 1989. 1100

ENED | Focus On Series (Acidic Deposition, Air Quality, Environment, 1090 | 2100 | 3010
Greenhouse Effect, Land Reclamation, Ozone Depletion, 1100 3100

Pesticides, Pollution, Recycling, Water Conservation).
Edmonton, AB: Alberta Environmental Protection, Education
Branch. Booklets.

1.28/ Energy and Mines, CTS
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‘ Other Resources (continued)

Distributor Other Resources Levels/Module No.
Code 1 2 3
TAUT | From Coal to Kilowatts. Calgary, AB: TransAlta Utilities. Student | 1020
booklet and teacher’s manual. 1060
rBC Green Fuiure: Flow Tu Mune A Worid of Differcinice. Lorraine 1000 1 2010 1 2010
Johnson. Markham, ON: Penguin Books, 1990. Textbook. 1100 | 2100 | 3040
3100
ACC Green Guide, The (Series I and II). Edmonton, AB: ACCESS: The 2100 | 3010
Education Station, 1991. Videotapes. 3050
3100
EEAA | Home Energy Analysis and Tutorial (HEAT) Kit, The. Edmonton, 2090 | 3090
AB: Alberta Energy, 1988. Teacher reference binder.
ENED | Household Hazardous Wastes Handbook, The. Edmonton, AB: 1090 | 2100 | 3010
Alberta Special Waste Management Corporation, 1991. 1100 3100
Booklet.
oCcv How Green Is Your School? Don E. McAllister. Ottawa, ON, 1090 3010
Ocean Voice, 1991. Booklet. 1100 3100
I PWP International Petroleum Encyclopedia. PennWell Publishing Co., 2020 | 3020
1996. 2030 | 3030
2060 | 3060
A comprehensive 335 page publication in full color with current industry 2080 | 3080

information. Includes an atlas section, articles on timely industry issues, and
reports on oil and gas technology and current industry statistics. The
encyclopedia covers topics on crude oil assays, refining and international
active rigs, gas production and seismic crew. Provides a listing of national oil
companies, government agencies and energy ministers.

TAUT | Introduction to Wind Power, An: Its Uses and Potential. Alberta 1050
Agriculture and TransAlta Utilities. Calgary, AB: TransAlta 1100
Utilities, 1986. Booklet.

ENED | Land Conservation Education Program. Edmonton, AB: Alberta 1100 | 2100 | 3010
Environmental Protection, Education Branch. Teacher’s guide 3100
and student materials.

NEL Land Use and Abuse. Terri Willis. Chicago, IL: Childrens Press, 1100 | 2100 | 3010

1992. Textbook. 3110
Learning Resource Guide 3 5 9 CTS, Energy and Mines /1.29
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Other Resources (continued)

Distributor Other Resources Levels/Module No.
Code 1 2 3
TAUT | More Power to You: 105 Energy—Wise Tips From Albertans. 1090 | 2090 | 3010

Calgary, AB: TransAlta Utilities. Student booklet. 1100 3090
3100
CGA Natural Gas in the Canadian Economy. Don Mills, ON: Canadian 2080 | 3080

Gas Association, 1992. Booklet.

CGA Natural Gas. The Natural Choice. Don Mills, ON: Canadian Gas | 1020 | 2020 | 3020

Association, 1990. Booklet. 1060 | 2060 | 3080
2080
EEAA | Nimby: To Consume or Conserve in Whose Backyard? Edmonton, 1100 | 2110 | 3010
AB: Alberta Environment. Board Game and Simulation 3100
Activity.
SSC Primer on Waste Management, A. Ottawa, ON: Environment 2100 | 3010
Canada, 1993. Booklet. 3110

THA Science in Focus Series: Electricity Generation. Vancouver, BC: 1060 | 2030 | 3010
THA Media Distributors Ltd., 1993. Video. 2050 | 3030

THA Science in Focus Series: Oil as a Raw Material. Vancouver, BC: 1060 | 2060 | 3060
THA Media Distributors Ltd., 1993. Video.

EEAA | Stratagem: Modelling Sustainable Development. Edmonton, AB: 2090 | 3010

Alberta Energy. Classroom Kit. 3050

: 3080

3090

3100

ENED | Water In Alberta: The Living Flow. Edmonton, AB: Alberta 2100 | 3010
Environmental Protection, Education Branch, 1993. Teacher’s 3100

Resource Kit.

EPPC Water Management in Alberta. Edmonton, AB: Alberta 2100 { 3010
Environment, 1991. Booklet. 3100
SSC What We Can Do For Our Environment?: Hundreds of Things To 1090 3010
Do Now. (4th edition.) Hull, PQ: Environment Canada, 1100 3050
Minister of Supply and Services, 1991. Booklet. 3100

1.30/ Energy and Mines, CTS
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ADDITIONAL SOURCES

Available to Career and Technology Studies
(CTS) teachers, locally and provincially, are
many sources of information that can be used to
enhance CTS. These sources are available
through the community (e.g., libraries, boards,
committees, clubs, associations) and through
government agencies, resource centres and
organizations. Some sources, €.g., government
departments, undergo frequent name and/or
telephone number changes. Please consult your
telephone  directory or an appropriate
government directory.

The following is a partial list of sources to
consider:

TEACHER-LIBRARIANS

Planned and purposeful use of library resources
helps students grow in their ability to gather,
process and share information.  Research
activities require access to an adequate quantity
and variety of appropriate, up-to-date print and
nonprint resources from the school library, other
libraries, the community and additional sources.
Some techniques to consider are:

¢ planning together

o establishing specific objectives

® integrating research skills into planning.

Cooperation between the teacher-librarian and
the subject area teacher in the development of
effectively planned resource-based research
activities ensures that students are taught the
research skills as well as the subject content.
Also see Focus on Research: A Guide to
Developing Student’s Research Skills referenced
in the Alberta Education resources section.

Learning Resource Guide
©Alberta Education, Alberta, Canada
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ALBERTA EDUCATION SOURCES

Alberta Government telephone numbers can be
reached toll free from outside Edmonton by
dialing 310-0000.

The following monographs are available for
purchase from the Leamning Resources
Distributing Centre. Refer to the Distributor
Directory at the end of this section for address,
telephone, fax and Internet address.

Please consult the “Support Documents” section
or the “Legal, Service and Information
Publications” section in the LRDC Buyers
Guide for ordering information and costs.

Developmental FrameWork Documents

e The Emerging Student: Relationships
Among the Cognitive, Social and Physical
Domains-of Development, 1991 (Stock No.
161555)

This document examines the child, or
student, as a productive learner, integrating
all the domains of development: cognitive,
social and physical. It emphasizes the need
for providing balanced curriculum and

instruction.

e  Students’  Interactions  Developmental

Framework:  The Social Sphere, 1988
(Stock No. 161399)
This document examines children’s
perceptual, structural and motor
development and how such physical
development affects certain learning
processes.

CTS, Energy and Mines /1.31
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e Students’ Physical Growth: Developmental
Framework Physical Dimension, 1988
(Stock No. 161414)

This document examines children’s normal
physical growth in three areas: perceptual,
structural and motor development. In none
of these areas is the child’s growth in a
single continuous curve throughout the first
two decades of life. Physical growth is
characterized by periods of rapid growth
and  periods of slower  growth.
Consequently, differences and changes in
growth patterns may affect the timing of
certain learning processes.

Other

e Focus on Research: A Guide to Developing
Students’ Research Skills, 1990 (Stock No.
161802)

This document outlines a resource-based
research model that helps students manage
information effectively and efficiently, and
gain skills that are transferable to school and
work situations. This model provides a
developmental approach to teaching
students how to do research.

e Teaching Thinking: Enhancing Learning,
1990 (Stock No. 161521)

Principles and guidelines for cultivating
thinking, ECS to Grade 12, have been
developed in this resource. It offers a
definition of thinking, describes nine basic
principles on which the suggested practices
are based, and discusses possible procedures
for implementation in schools and
classrooms.

ACCESS: The Education Station

ACCESS: The Education Station offers a
variety of resources and services to teachers.
For a nominal dubbing and tape fee, teachers
may have ACCESS: The Education Station
audio and video library tapes copied. ACCESS:
The Education Station publishes listings of
audio and video «cassettes as well as a
comprehensive programming schedule.

1.32/ Energy and Mines, CTS
(1997)

Of particular interest are the CTS videos, which
are available with utilization guides. The guides
outline key points in each video and suggest
questions for discussion, classroom projects and
other activities. Video topics are listed in the
Support Learning Resources section of this
guide. The videos and accompanying support
material can be obtained from ACCESS: The
Education Station. Refer to the Distributor
Directory at the end of this section for address,
telephone, fax and Internet address.

GOVERNMENT SOURCES
National Film Board of Canada (NFB)

The NFB has numerous films and videotapes
that may be suitable for Career and Technology
Studies strands. For a list of NFB films and
videotapes indexed by title, subject and director,
or for purchase of NFB films and videotapes,
call 1-800-267-7710 (toll free) or Internet
address: http://www.nfb.ca

ACCESS: The Education Station and some
school boards have acquired duplication rights
to some NFB videotapes. Please contact
ACCESS: The Education Station or consult the
relevant catalogues in your school or school
district.

The Edmonton Public Library and the Calgary
Public Library have a selection of NFB films
and videotapes that can be borrowed free of
charge with a Public Library borrower's card.
For further information, contact:

Edmonton Public Library

Telephone: 403-496-7000

Calgary Public Library
Telephone: 403-260-2650

For further information contact:

Statistics Canada

Regional Office

8th Floor, Park Square

10001 Bellamy Hill

Edmonton, AB T5J 3B6

Telephone: 403-495-3027

Fax: 403—495-5318

Internet address: http://www .statcan.ca

Statistics Canada produces periodicals, reports,
and an annual year book.

Learning Resource Guide
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Resource Centres
Urban Resource Centres

Instructional Services

Elk Island Public Schools

2001 Sherwood Drive

Sherwood Park, AB T8A 3W7
Telephone: 403—464-8235

Fax: 403-464-8033

Internet Address: http://ei.educ.ab.ca

Learning Resources Centre
Red Deer Public School Board
4747 — 53 Street

Red Deer, AB T4N 2E6
Telephone: 403-343-8896
Fax: 403-347-8190

Instructional Materials Centre
Calgary Separate School Board
6220 Lakeview Drive SW
Calgary, AB T3E 5T1
Telephone: 403-298-1679

Fax: 403-249-3054

School, Student, Parent Services Unit
Program and Professional Support Services
Sub Unit

Calgary Board of Education

3610 - 9 Street SE

Calgary, AB T2G 3C5

Telephone: 403-294-8542

Fax: 403-287-9739

After July 1, 1997, please contact the School,
Student, Parent Services Unit regarding the
relocation of the Loan Pool Resource Unit.

Learning Resources
Edmonton Public School Board
Centre for Education

One Kingsway Avenue
Edmonton, AB T5H 4G9
Telephone: 403-429-8387
Fax: 403-429-0625

Learning Resource Guide
©Alberta Education, Alberta, Canada

Instructional Materials Centre
Medicine Hat School District No. 76
601 — 1 Avenue SW

Medicine Hat, AB T1A 4Y7
Telephone: 403-528-6719

Fax: 403-529-5339

Resource Centre

Fdmonton Catholic Schools
St. Anthony’s Teacher Centre
10425 — 84 Avenue
Edmonton, AB T6E 2H3
Telephone: 403—439-7356
Fax: 4034330181

Instructional Media Centre

Northern Lights School Division No. 69
Bonnyville Centralized High School
4908 — 49 Avenue

Bonnyville, AB T9N 2J7

Telephone: 403-826-3366

Fax: 403-826-2959

Regional Resource Centres
Zone 1

Zone One Regional Resource Centre
P.O. Box 6536

10020 — 101 Street

Peace River, AB T8S 183
Telephone: 403-624-3187

Fax: 403-624-5941

Zone 2/3

Central Alberta Media Services (CAMS)
182 Sioux Road

Sherwood Park, AB T8A 3X5
Telephone: 403-464-5540

Fax: 403-449-5326

Zone 4

Information and Devclopment Services
Parkland Regional Library

5404 — 56 Avenue

Lacombe, AB T4L 1Gl1

Telephone: 403-782-3850

Fax: 403-782-4650

Internet Address: http://rtt.ab.ca.rtt/prl/prl.htm
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Zone 5

South Central Alberta Resource Centre
(SCARCQC)

Golden Hills Regional Division

435A Hwy 1

Westmount School

Strathmore, AB TOJ 3HO

Telephone: 403-934-5028

Fax: 403-934-5125

Zone 6

Southern Alberta Learning Resource Centre
(SALRC)

Provincial Government Administration Building
909 Third Avenue North, Room No. 120

Box 845

Lethbridge, AB T1J 3Z8

Telephone: 403-320-7807

Fax: 403-320-7817

OTHER GOVERNMENT SOURCES

Agriculture Canada
Website: www.agr.ca

Communications Branch
930 Carling Avenue

Sir John Carling Bldg.
Ottawa, ON K1A 0C5
Telephone: 613-759-1000
Fax: 613-759-6726
E-mail: pirs@em.agr.ca

General and Technical Publications (a compre-
hensive listing of free and inexpensive print
materials on a variety of topics; updated each
year).

1.34/ Energy and Mines, CTS
o (1997)

ERIC

IToxt Provided by ERI

Development
Information Development and Marketing
9th Floor, City Centre Building
10155 — 102 Street
Edmonton, AB T5J 4L5
Telephone: 403-422-1794
Fax: 403-422-5319
E-mail: careerinfo@aecd.gov.ab.ca

Alberta Advanced Education and Career .

Alberta Careers Beyond 2000

Alberta Careers Beyond 2000: Industry Sector
Profiles

Alberta Careers Beyond 2000: Occupational
Profiles

Videos on career planning and entrepreneurial
topics are available through the library of this
department. Call 4034224752 for more
information. The following videos are
representative of the library's holdings:

The Entrepreneur

Get a Job

A Head for Business

The Seven Phases of a Job Interview.

Alberta Energy

Website: www.energy.gov.ab.ca
(This website also links to the Alberta Energy
and Utilities Board — AEUB).

Alberta Geological Survey
6th Floor, 9945 — 108 Street
Edmonton, AB T5K 2G6
Telephone: 403-422-1927
Fax: 403-422-1459

Rock Chips (a newsletter published by the
Alberta Geological Survey for the geoscience
community of Alberta)

Communications Branch

9945 — 108 Street

Edmonton, AB T5K 2G6

Telephone: 403-427-8697

Fax: 403—422-0800

Alberta in the Global Energy Spectrum
Somebody...Should Do Something About This!
A Teacher’s Resource Book on Energy and
the Environment ‘
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Alberta Energy & Utilities Board
Information Services

640 — 5 Avenue SW

Calgary, AB T2P 3G4

Telephone: 403-297-8190

Fax: 403-297-7040

A Catalogue of Publications, Maps and

~ . [ R s e e
Services 1> avaslauvic updii iCqulst.

Alberta Environmental Protection
Website: www.gov.ab.ca/~env/index.hmtl

Strategic and Regional Support

Education Branch '
(handles inquiries formerly directed to the
Environmental Council of Alberta)

11th Floor, South Petroleum Plaza

9915 - 108 Street

Edmonton, AB T5K 2G8

Telephone: 403—427-6310

Fax: 403-422-5136

E-mail: envedu@env.gov.ab.ca

Land Conservation Education Program
Pesticide Education Program

The Water Literacy Program

Focus On Series

Poster Education Series

Workshops and presentations on these program
materials can be arranged.

Communications Division

9th Floor, Petroleum Plaza, South Tower
9915 — 108 Street

Edmonton AB T5K 2G8

Telephone: 403-427-8636

Fax: 403-422-6339

EP LINK (a newsletter about projects, programs
and activities undertaken by Alberta
Environmental Protection staff)

Learning Resource Guide
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Alberta Research Council
Website: www.arc.ab.ca

Mailing Address:
P.O. Box 8330
Edmonton. AB T6H 5X2

Street Address:
250 Karl Clark Road
Edmonton. AR TEH sYO

Telephone: 403-450-5111
Fax: 403-450-1490

Environment Canada
Inquiry Centre

351 St. Joseph Blvd.

Hull PQ K1A OH3
Telephone: 819-997-2800
Fax: 613-953-2225

Action 21

27" Floor, #10 Wellington Street
Hull PQ K1A OH3

Telephone: 1-800-668-6767

Environmental Citizenship Series:
A Primer on Environmental Citizenship
The Nature of Canada: A Primer on Spaces
and Species
A Primer on Climate Change
A Primer on Water

Industry Canada
(handles inquiries formerly directed to Industry
& Science Canada)

Website: http://strategis.ic.gc.ca

Northern Region

540 Canada Place

9700 Jasper Avenue
Edmonton, AB T5J 4C3
Telephone: 403-495-4782

Or

Southern Region

#400, 639 - 5" Avenue SW
Calgary AB T2P OM9
Telephone: 403-292-4575
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Natural Resources Canada

Distribution Section

Communications NRCan

580 Booth Street, 20th Floor

Ottawa ON KI1A OE4

Telephone: 616-992-0759 / 616-995-6783
Fax: 616-996-9094

Canadian Energy Education Directory
An extensive Publications List is available upon
request.

PROFESSIONAL ASSOCIATIONS

Alberta Society of Engineering Technologists
Website: http://aset.worldgate.com

2100 Canada Trust Tower

10104 — 103 Avenue

Edmonton AB T5J OHS8
Telephone: 403-425-0626

Fax: 403-424-5053

E-mail: asetadmin @ worldgate.com

Alberta Teachers' Association
Barnett House

11010 — 142 Street

Edmonton AB T5N 2R1
Telephone: 403-453-2411
1-800-232-7208

Fax: 403-455-6481

Website: www.teachers.ab.ca

CTS Council

Environmental and QOutdoor Education Council
Alberta Global Education Project

Science Council

Alberta Land Surveyors Association

2501 CN Tower

10004 — 104 Avenue

Edmonton AB T5J 0K1

Telephone: 403-429-3374
1-800-665-2572
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Association of Canada Land Surveyors
Box 5378

Station Merivale #120

162 Cleopatra Drive

Nepean ON K2G 5X2

Telephone: 613-723-9200

Fax: 613-224-9577

E-mail: aclsaatc @magi.com

Association of Professional Engineers,
Geologists and Geophysicists of Alberta
15th Floor, Scotia Place, Tower One
10060 Jasper Avenue
Edmonton AB T5J 4A2
Telephone: 403-426-3990
Fax: 403-426-1877
Canadian  Association for  Chemical
Technology
1785 Alta Vista Drive
Ottawa ON K1G 3Y6

Canadian Association of Petroleum Landmen
500 — 4 Avenue SW

Calgary AB T2P 1V6

Telephone: 403-237-6635

Fax: 403-263-1620

Canadian Society of Environmental
Biologists

Box 962 Postal Station F

Toronto ON M4Y 2N9

Canadian Society of Petroleum Geologists
505, 206 — 7 Avenue SW

Calgary AB T2P OW7

Telephone: 403-264-5610

Fax: 403-264-5898

Publications Catalogue
Geological Atlas of Western Canada
Sedimentary Basin

Industrial Vegetation Management
Association of Alberta

9205 - 37 Avenue

Edmonton AB T6E 5K9

Telephone: 403-541-9600

Learning Resource Guide
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INDUSTRY ORGANIZATIONS

Alberta Chamber of Resources

1410, Oxford Tower

10235 - 101 Street

Edmonton AB T5J 3G1

Telephone: 403—420-1030

Fax: 4034254623

Resources Guide and Directory

The Resources Letter (a quarterly newsletter on
current issues)

Alberta Power

Energy Management

10035 — 105 Street
Edmonton AB T5J 2V6
Telephone: 403—420- 8978

Canadian Association of Oil Well Drilling
Contractors

#800, 540 — 5 Avenue SW

Calgary AB T2P O0M2

Telephone: 403-264-4311

Fax: 403-263-3796

Produces a catalogue of Training and
Educational Publications for the Oil & Gas
Industry.

Canadian Association of Petroleum
Producers

2100, 350 - 7 Avenue SW

Calgary AB T2P 3N9

Telephone: 403-267-1100

Fax: 403-261-4622

Produces a CAPP Publications List.

Canadian Energy Pipeline Association
Website: www.cepa.com

1650, 801 — 6 Avenue SW
Calgary AB T2P 3W2
Telephone: 403-221-8777
Fax: 403-221-8760
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Canadian Gas Association
55 Scarsdale Road

Don Mills ON M3B 2R3
Telephone: 416-447-6465
Fax: 416-447-7067

Natural Gas Today: News and Information on
Canada’s Natural Gas Industry

Canadian Petroleum Products Institute
1610, Bow Valley Square One

202 - 6 Avenue SW

Calgary AB T2P 2R9

Telephone: 403-266-7565

Fax: 403-269-9367

Coal Association of Canada
502, 205 - 9 Avenue SE
Calgary AB T2G OR3
Telephone: 403-262-1544
Fax: 403-265-7604

The Coal Kit is available at no cost to educators.

Petroleum Communication Foundation
Website: www.pcf.ab.ca

214, 311 - 6 Avenue SW
Calgary AB T2P 3H2
Telephone: 403-264-6064
Fax: 403-237-6286
E-Mail: pcomm@pcf.ab.ca

Our Petroleum Challenge: Into the 21° Century
Science Curriculum Series Case Studies
Backgrounder Series

Film and Video Catalogue

Speakers Bureau

Petroleum Industry Training Service
Website: www.pits.ca

Head Office

#13, 2115 - 27 Avenue NE

Calgary AB T2E 7E4

Telephone: 403-250-9606

Fax: 403-291-9408

Or
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Nisku Training Centre
P.O. Box 458

1020 — 20 Avenue

Nisku AB TOC 2G0
Telephone: 403-955-7770
Fax: 403-955-2454

Provides a range of publications and training
programs relevant to the petroleum industry.

TransAlta Utilities

Communications/Public Affairs

110 — 12 Avenue SW

Box 1900

Calgary AB T2P 2M1

Telephone: 403-267-4930
1-800-267-5300

Energy Matters Service
Alberta Energy Savers Series

OFF CAMPUS FACILITIES

The following facilities may offer opportunities
for observation and/or practical experience in
aspects of resource management and
environmental education. Contact the facility
for information regarding programs offered to
school groups.

Bellevue Mine/Frank Slide
Frank Slide Interpretive Centre
Box 959

Blairmore AB TOK OEOQ
Telephone: 403-562-7388
Fax: 403-562-8635

Bennett Environmental Education Centre
Edmonton Public Schools

9703 — 94 Street

Edmonton AB T6C 3W1

Telephone: 403—468-1439

1.38/ Energy and Mines, CTS
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Core Research Centre
3545 Research Way NW
Calgary AB T2L 1Y7
Telephone: 403-297-6400
Fax: 403-297-5982

The Core Research Centre collects, processes
and catalogues core and drill cuttings and daily
drilling reports received from gas and oil wells
in Alberta. Interpretative tours of the facility
are available.

Energeum

(Alberta Energy and Utilities Board)
640 — 5 Avenue SW

Calgary AB T2P 3G4

Telephone: 403-297-4293

The Energeum is a science museum of energy
resources. It provides information about the
formation, exploration, recovery and production
of oil, natural gas, oil sands, coal, and
hydroelectricity.

Environmental Resource Centre
10511 Saskatchewan Drive
Edmonton AB T6E 4S1
Telephone: 403-433-4808

Ft. McMurray Oil Sands Interpretive Centre
515 MacKenzie Blvd.

Ft. McMurray AB T9H 4X3

Telephone: 403-743-7167

Glenbow Museum

130 -9 Avenue S E
Calgary AB T2G 0OP3
Telephone: 403-264-8300

Leduc #1 Museum/Interpretive Centre
C/O Leduc/Devon Historical Society

#6 — 20 Haven Avenue

Devon AB T9G 2B9

Telephone: 403-987-3435

Learning Resource Guide
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Natural Resources Canada

Western Resource Centre

P.O. Bag 1280

#1 QOil Patch Drive

Devon AB TOC 1EOQ

Telephone:403-987-8615 (general information)
403-987-8660 (tour bookings)

T L Lt v 1 -~ all o . -
(T0S CELUE is alsu Auown a3 thc DEvaii

Hydrocarbon Coal Research Centre.)

Pincher Creek Development and
Information Centre

1041 Hewetson Avenue

Pincher Creek AB TOK 1WO0
Telephone: 403-627-5855

Fax: 403-627-5850

E-mail: pcinfo@canuck.ca

Provides a variety of brochures, pamphlets,
tours, presentations and referrals on wind, solar,
and small hydro energy.

Royal Tyrell Museum of Palacontology
Website: http://tyrrell. magtech.ab.ca

Box 7500

Drumbheller AB TOJ 0YO0
Telephone: 403-823-7707

Fax: 403-823-7131

E-mail: rtmp@dns.magtech.ab.ca

TransAlta Utilities Tour Centre
Box 1, Site 3, RR 1

Duffield AB TOE ONO
Telephone: 403-731-3996

Tour bookings for all TransAlta facilities are
handled through this office.

OTHER AGENCIES

Alberta Safety Council

201, 10526 Jasper Avenue

Edmonton AB T5J 127

Telephone: 403-428-7555
1-800-301-6407

Fax: 403-428-7557

Provides a range of occupational health and
safety training programs endorsed by industry
partners.
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Alberta Science and Technology Hotline
Website: www.cadvision.com/calg_sci_net

Peace River Hotline, Northwest Alberta
Telephone: 403-539-9847
Fax: 403-539-0522

Northeast Alberta, including Edmonton and Red
Deer Regions:

Telephone: 403-448-0055

Fax: 403-453-2711

Calgary Region

Telephone: 403-263-6226
Fax: 403-230-8488

E-mail: scihot@cadvision.com

Praxis Hotline, Medicine Hat Region
Telephone: 403-526-4237

The Alberta Science and Technology Hotline
provides teachers with a direct line to the
science community to access information and
expertise.

Biomass Energy Institute
1329 Niakwa Road East
Winnipeg MB R2J 3T4
Telephone: 204-257-3891

Canadian Foundation for Economic
Education

501, # 2 St. Clair Avenue West
Toronto ON M4V 1L5

Telephone: 416-968-2236

Fax: 416-968—-0488

Environomics: Exploring links between the
economy and the environment

Entrepreneurship: A Primer for Canadians

Labour Market: Teacher’s Resource Package

Canadian Geoscience Education Network
c/o Geological Survey of Canada

3303 — 33 Street NW

Calgary AB T2L 2A7

Telephone: 403-292-7079

Fax: 403-292-6014

E-Mail: nowlan@gsc.emr.ca
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Canadian Nuclear Association
725, 144 Front Street West
Toronto ON M5J 2L7
Telephone: 1-800-387-4477

Canadian Wind Energy Association
One, 153 - 3rd Avenue

Ottawa ON K18 2J9

Telephone: 616-234-9463

Edmonton Recycling Society
11631 — 80 Street

Edmonton AB T5B 2N3
Telephone: 403-471-0071

Energy Efficiency Association of Alberta
P.O. Box 41152

Edmonton AB T6J 6M7

Telephone: 403-448-0035

Fax: 403-463-2360

Home Energy Analysis Tutorial

Energy Society of Canada
3, 15 York Street

Ottawa ON KI1N 557
Telephone: 616-236-4594

FEESA, An Environmental Education
Society

Website: www.telusplanet.net/public/feesa

900, 10150 — 100 Street
Edmonton AB T5J OP6
Telephone: 403-421-1497
Fax: 403-425-4506

E-mail: feesa@telusplanet.net

FEESA offers education training and resource
materials focusing on a variety of environmental
and educational needs. Programs are developed

in partnership with business, industry,
government, environmental and education
groups.

1.40/ Energy and Mines, CTS
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Green Teacher
Website: www.web.ca/~greentea/

95 Robert Street

Toronto ON MS5S 2K5
Telephone: 416-960-1244
Fax: 416-925-3474
E-mail: greentea@web.ca

A magazine by and for educators to enhance
environmental and global education across the
curriculum.

Paper Chase Recycling
21255 William Short Road
Edmonton AB T5B 2E1
Telephone: 403-477-9391

Offers a comprehensive program on recycling.

The Pembina Institute for Appropriate
Development

Website: www.dvnet.drayton-vailey.ab.ca/
environ.pembina.htm

P.O. Box 7558

Drayton Valley AB T7A 157
Telephone: 403-542-6272
Fax: 403-542-6464

E-mail: piad @ccinet.ab.ca

The Canadian Environmental Education
Catalogue.

Pennwell Publishing Co.
Website: www.pennwell.com

P.O. Box 21288

Tulsa Oklahoma 74121 U.S.A.
Telephone: 1-800-752-9764
or 918-831-9421

Fax: 918-831-9555

Publishes a catalogue of books, directories,
maps/charts, software, statistics, survey data and
videos relevant to the petroleum industry.
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Pincher Creek Development and Information
Centre

1041 Hewetson Avenue

Pincher Creek AB TOK 1WO0

Telephone: 403-627-5855

Fax: 403-627-5850

Provides a variety of brochures, pamphlets,
lours, presetiiaiions and reicitals vu ICHICWaUIC
energy development.

RADARSAT International
Website: www.rsi.ca

Client Services

3851 Shell Road, Suite 200
Richmond BC V6X 2W2
Telephone: 604-244-0400
Fax: 604-244-0404
E-mail: info@rsi.ca

Provides a range of information, products and
services relevant to applications of remote radar
satellite sensing technology in gathering
environmental and resource data.

Recycle Infoline

(handles inquires previously directed to the
Alberta Special Waste Management
Corporation)

12" floor South Petroleum Plaza

9915 — 108 Street

Edmonton AB T5K 2G8

Telephone: 1-800—463-6326

Fax: 403-427-0413

Provides information regarding environmental
and hazardous wastes.
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Sage Foundation
Website: www.ccinet.ab.ca/dc/

744 West Hastings Street, Suite 410
Vancouver BC V6C 1A5
Telephone: 604-669-6298

Fax: 604-669-6222

E-mail: dcbc@sage.bc.ca

A non-profit organization that develops
environmental educational programs based on
reduce, reuse, and recycle principles.

The Science Alberta Foundation
Website: under construction

2100, 700 - 6" Avenue SW
Calgary AB T2P 0T8
Telephone: 403-260-1996

Fax: 403-260-1165

E-mail: litebulb@supernet.ab.ca

The Science Alberta Foundation promotes
science literacy throughout the province. Their
programs are hands-on, and include travelling
exhibitions and professional development
courses.

The SEEDS Foundation
440, 10169 — 104 Street
Edmonton AB T5J 1A5
Telephone: 403-424-0971
Fax: 403-424-2444

Small Power Producers Association of
Alberta

Box 59

Claresholm AB TOL 0TO

Telephone: 403-625-2127

Provides a series of videos on renewable energy
topics.
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ADDITIONAL WEBSITES OF NOTE

Bureau of Economic Geology

http://www .utexas.edu/research/beg

Discovery Place

http://www.worldweb.com/discoveryplace

Gas Research Institute

http://www.gri.org

Global Petroleum Centre

http://www.cadvision.com/oil/gpc.html

Petroleum Technology Transfer Council

http://www.msc.edc/pttc

Schlumberger Ltd.

http://www.slb.com

W
N
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DISTRIBUTOR DIRECTORY

The entries in the Distributor Directory are arranged alphabetically by code.

CODE Distributor/Address

Contact Via

ACC ACCESS: 'The Education Station
3270 - 76 Avenue
Edmonton, AB T6B 2N9

4053—440-7777
Fax: 403-440-8899
1-800-352-8293

http://www.ccinet.ab.ca/access

ABEN | Alberta Energy

Communications Branch

14" Floor, Petroleum Plaza North Tower
9945 — 108 Street

Edmonton, AB T5K 2G6

403-427-8697
Fax: 403—422-0800

AECD | Alberta Advanced Education and Career Development
10th Floor, Commerce Place

10155 — 102 Street

Edmonton, AB T5H 4L5

403—427-8765

ASGA Alberta Sand and Gravel Association

‘ 201, 9333 —- 45 Avenue
Edmonton, AB T6E 577

4034369860
Fax: 403—4364910

CCGP | Canada Communication Group Publishing
Government of Canada

45 Sacre-Coeur Blvd.

Room D2200

HULL, QC K1A 0S9

819-956-4800
819-956-1620
Fax: 819-994-1498

CGA Canadian Gas Association
1200, 243 Consumers Road
North York, ON M2J SE3

416-498-1994
Fax: 416-498-7465

CNA Canadian Nuclear Association
725, 144 Front Street West
Toronto, ON MS5J 2L7

416-977-5211
Fax: 416-979-8356

EEAA | Energy Efficiency Association of Alberta
P.O. Box 41152
Edmonton, AB T6J 6M7

403—448-0035
Fax: 403—463-2360

ENCA | Environment Canada
Terrasses de la Chaudiere

27" Floor, 10 Wellington Street
‘ Hull, Quebec K1A OH3

819-953-1595
Fax: 819-994-1412
1-800-668—-6767
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Distributor Directory (continued)

CODE Distributor/Address Contact Via
ENED Alberta Environmental Protection, 403-427-6310
Education Branch Fax: 403-422-5136

11°® Floor, South Petroleum Plaza
9915 — 108 Street
Edmonton, AB T5K 2G8

EPPC Environmental Protection Information Centre 4034222079
Main Floor Fax: 403—427-4407
9920 — 108 Street
Edmonton, AB T5K 2M4

FHW Fitzhenry & Whiteside Ltd.
See LRDC Buyers Guide for information

LRDC | Learning Resources Distributing Centre 403-427-5775
12360 — 142 Street Fax: 403—422-9750
Edmonton, AB T5L 4X9 http://ednet.edc.gov.ab.ca/lrdc

NEL Nelson Canada
See LRDC Buyers Guide for information

OCVv Ocean Voice 613-996-9915
2883 Otterson Drive
Ottawa, ON K1V 7B2

PBC Penguin Books Canada Ltd. 905-836-6730
1220 Nicholson Road Fax: 905-836-6729
Newmarket, ON L3Y 7V1 1-800-668-6540

PCF Petroleum Communication Foundation 403-264-6064
214, 311 — 6 Avenue SW Fax: 403-237-6286
Calgary, AB T2P 3H2 '

PHGP Prentice Hall Ginn Publishing Co. 416-293-3621
1870 Birchmount Rd. 1-800-361-6128
Scarborough, ON M1P 2J7 Fax: 416-299-2539

PWP Penn Well Publishing Company
1421 South Sheridan

P.O. Box 1260

Tulsa, OK 74112
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Distributor Directory (continued)

CODE Distributor/Address Contact Via
TAUT TransAlta Utilities 403-267-7459
Community Relations
110 — 12 Avenue SW
Box 1900
Calgary, AB T2P 2M1
THA T.H.A. Media 604-687-4215
Suite 307, 1200 West Pender Street Fax: 604—-688—8349
Vancouver, BC V6E 259 1-800-6614919
UBCP | University of British Columbia 604—822-5959
6344 Memorial Road Fax: 604-822-6083
Vancouver, BC V6T 172
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ENERGY AND MINES
SECTION J: SAMPLE STUDENT LEARNING GUIDES

The following pages provide background information, strategies and a template for
developing student learning guides. Also included at the end of this section are several
sample student learning guides for Energy and Mines.

A student learning guide provides information and direction to help students
attain the expectations defined in a specified CTS module. It is designed to be
used by students under the direction of a teacher.

Many excellent student learning guides (SLGs) are available for use and/or are in
the process of being developed. ~ While Alberta Education provides a
development template accompanied by some samples, most student learning
guide development is being done by individuals and organizations across the
province (e.g., school jurisdictions, specialist councils, post-secondary
organizations). Refer to the Career & Technology Studies Manual for
Administrators, Counsellors and Teachers (Appendix 11) for further information
. regarding student learning guide developers and sources.

Note: A student learning guide is not a self-contained learning package (e.g.,
Distance Learning Module), such as you might receive from the Alberta Distance
Learning Centre (ADLC) or Distance Learning Options South (DLOS).

TABLE OF CONTENTS
BACKGROUND INFORMATION .....cccccoiimuiincmmmnniciaminiiiiiaisisnisiesesmessnssssaanans J.3
Components of a Student Learning Guide ......c...cvveviiiriciniiiiressmmsnnnnisneninssiesiasssnaneens 13
Strategies for Developing Student Learning Guides........ccoceeivvieneeinenenennnenecinininnne, J4
SAMPLE STUDENT LEARNING GUIDE TEMPLATE .......iiirecine J.5

SAMPLE STUDENT LEARNING GUIDES

ENM1050 ReNewable RESOUTICES ..covevierinuierierernerarsereeeesssssessesesssasesersnasnersaasessssaesss 111
ENM1100 Conservation Challenge ..........coccvecrmrrrcicrsnncninicniinniie i sssessanenn 119
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BACKGROUND INFORMATION

A Student Learning Guide (SLG) is a presentation
of information and direction that will help
students attain the expectations defined in a
specified CTS module. It is designed to be used
by students under the direction of a teacher. A
SLG is not a self-contained learning package such
as you might receive from the Alberta Distance
Learning Centre (ADLC) or Distance Learning
Options South (DLOS).

Each SLG is based on curriculum and assessment
standards as defined for a particular CTS module.
Curriculum and assessment standards are defined
in this document through:

e module and specific learner expectations
(Sections D, E and F)

e assessment criteria and conditions (Sections
D, E and F)

e assessment tools (Section G).

The SLG is written with the student in mind and
makes sense to the student in the context of his or
her CTS program. SLGs are designed to guide
students through modules under the direction of
the teacher. They can be used to guide:

e an entire class
¢ asmall groups of students
e individual students.

In some instances, the Student Learning Guide
may also be used as teacher lesson plans. When
using SLGs as teacher lesson plans, it should be
noted that they tend to be: '

e learner-centred (versus teacher-directed)
e activity-based (versus lecture-based)
e resource-based (versus textbook-based).

Components of a Student Learning Guide
The student learning guide format, as developed

by Alberta Education, typically has seven
components as described below.

Sample Student Learning Guides
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Why Take This Module?

This section provides a brief rationale for the
work the student will do, and also establishes
a context for learning (i.e., in relation to the
strand, a life pursuit, a specific industry, etc.).

What Do You Need To Know Before You
Start?

In this section, prerequisite knowledge, skills
and attitudes considered necessary for success
in the module are identified. Prerequisites
may include other modules from within the
strand or from related CTS strands, as well as
generic knowledge and skills (e.g., safety
competencies, the ability to
measure/write/draw, prior knowledge of basic
information relevant to the area of study).

What Will You Know And Be Able To Do
When You Finish?

This information must parallel and reflect the
curriculum and assessment standards as
defined for the module. You may find it
desirable to rewrite these standards in less
formal language for student use.

When Should Your Work Be Done?

This section provides a timeline that will
guide the student in planning their work. The
timeline will need to reflect your program and
be specific to the assignments you give your
students. You may wish to include a time
management chart, a list of all assignments to
be completed, and instructions to the student
regarding the use of a daily planner (i.e.,
agenda book) to organize their work.

How Will Your Mark For This Module Be
Determined?

This section will interpret the assessment
criteria and conditions, assessment standards,
assessment tools and suggested emphasis as
defined for the module within the context of
the projects/tasks completed. Accepted
grading practices will then be used to
determine a percentage grade for the
module—a mark not less than 50% for
successful completion. (Note: A module is

CTS, Energy and Mines /J.3
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“successfully completed” when the student
can demonstrate ALL of the exit-level
competencies or MLEs defined for the
module.)

6. Which Resources May You Use?

Resources  considered  appropriate  for
completing the module and learning activities
are identified in this section of the guide. The
resources may be available through the
Learning Resources Distributing Centre
(LRDC) and/or through other agencies. Some
SLGs may reference a single resource, while
others may reference a range of resources.
Resources may include those identified in the
Learning Resource Guide (Section I) as well
as other sources of information considered
appropriate.

7. Activities/Worksheets

This section provides student-centred and
activity-based projects and assignments that
support the module learner expectations.
When appropriately aligned with curriculum
and  assessment standards, successful
completion of the projects and assignments
will also indicate successful completion of the
module.

Strategies for Developing Student Learning
Guides

Prior to commencing the development of a student
learning guide, teachers are advised to obtain:

o the relevant Guide to Standards and
Implementation

e the student learning guide template.

Information communicated to the student in the
SLG must parallel and reflect the curriculum and
assessment standards as defined for the module.
Therefore, critical elements of the Guide to
Standards and Implementation that need to be
addressed throughout the SLG include:

module and specific learner expectations
assessment criteria and conditions
assessment standards

assessment tools.

J.4/ Energy and Mines, CTS
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Additional ideas and activities will need to be
incorporated into the student learning guide.
These can be obtained by:

e reflecting on projects and assignments you
have used in delivering programs in the past

e identifying human and physical resources
available within the school and community

e networking and exchanging ideas (including
SLGs) with other teachers

e reviewing the range of resources (e.g., print,
media, software) identified in the Learning
Resource Guide (Section I) for a particular
module/strand.

Copyright law must also be adhered to when
preparing a SLG.  Further information and
guidelines regarding copyright law can be
obtained by referring to the:

o Copyright Act
e Copyright and the Can Copy Agreement.

A final task in developing a student learning guide
involves validating the level of difficulty/
challenge/rigour  established, and making
adjustments as considered appropriate.

A template for developing student learning guides,
also available on the Internet, is provided in this
section (see “Student Learning Guide Template,”
pages J.5-10). Several sample student learning
guides are also provided in this section (see
“Sample Student Learning Guides,” starting on
page J.11.

Sample Student Learning Guides
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SAMPLE STUDENT LEARNING GUIDE
TEMPLATE

Sample Student Learning Guides 379 CTS, Energy and Mines /J.5
©  ©Alberta Education, Alberta, Canada v (1997)

ERIC

Aruitoxt provided by Eic:



TAKE THIS MODULE?

DO YOU NEED TO KNOW
BEFORE YOU START?

ERIC
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, WILL YOU KNOW AND ‘
BE ABLE TO DO
WHEN YOU FINISH?

. SHOULD YOUR WORK BE DONE?

J.8/ Energy and Mines, CTS Sample Student Learning Guides
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WILL YOUR MARK FOR THIS
MODULE BE DETERMINED?

PERCENTAGE

./ |1 RESOURCES MAY YOU USE?

o 382
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ENERGY AND MINES

SampPLE STUDENT LEARNING GUIDE

ENM1050 Renewable Resources
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ENERGY & MINES

ENM1050 Renewable Resources

TAKE THIS MODULE?

e The most commonly used energy sources on earth are non-
renewable resources, including coal, oil and natural gas. In
Alberta, coal is used to produce almost 90% of our electricity.
Natural gas is used for most of our heating, and crude oil is used
to produce gasoline, diesel and many other important products.

e Our reserves of nonrenewable energy resources are decreasing.
Furthermore, there 1is increasing concern regarding the
environmental effects of burning fossil fuels to produce energy.
A number of alternative energy sources are available in Alberta
and Canada that have the potential to supplement conventional
energy supply.

e This module will examine several renewable sources of energy
and related technologies. You will discover benefits and
obstacles associated with the use of each, with respect to
technological and geological requirements, cost, environmental
impact and forecasts regarding sustainability.

DO YOU NEED TO KNOW
BEFORE YOU START?

There are no prerequisites identified for this module.

However, you should be able to:

e identify major non-renewable energy resources and describe the use
of each in Alberta and Canada

e explain how the use of non-renewable resources may affect the
atmosphere, land and soil, water and wildlife

e define and give examples of sustainable energy development.
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ENM1050 Renewable Resources

' . v 5 ez WILL YOU KNOW AND
| " BE ABLE TO DO
WHEN YOU FINISH?

Upon compielion of iis 10UuIe yuu will UL avic io:
o describe applications of renewable energy technology

e explain current and potential contributions of renewable
energy to sustainable energy development

e identify career opportunities relevant to renewable energy
development

¢ demonstrate basic competencies.

Your teacher will give you a timeline for completing tasks and
assignments within this module.

You may also wish to use a time-management planning chart to preplan the
work that needs to be done in this module. Plan how you will use your
class time as well as extra time needed to complete the assignments in this
module.
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ENM1050 Renewable Resources

WILL YOUR MARK FOR THIS
MODULE BE DETERMINED?

PERCENTAGE

You must first demonstrate all of the competencies
required for this module.

When you have done this, your percentage mark for
the module will be determined as follows:

e  Alberta Charts and Reports on Renewable 20
Technologies

e Renewable Energy and the Alberta Market 20

e Renewable Energy Policies 20

o Renewable Energy House 35

e Time Management and Teamwork 5

RESOURCES MAY YOU USE?

o  Somebody Should Do Something About This!, Alberta Energy, 1992.

e Energy: Sources/Applications? Alternatives, Irwin Publishers, 1993.

e  Living With Technology, Delmar Publishers, 1993.

e  Transportation, Energy and Power Technology, Delmar Publishers, 1989.

e  Delmar Technology Series: Energy, Power, and Transportation
Technology Activities, Delmar Publishers, 1988.

e  Edmonton Beneath Our Feet: A Guide to the Geology of the Edmonton
Region, Edmonton Geological Society, 1993.

e  Facing the Future: Renewable Energy, Fitzhenry and Whiteside, 1991.
e Light Makes Electricity, Marlin Motion Pictures, 1990.
e  Science Now! Energy, Copp Clark Pitman, 1990,

e SWAREI: Energy in Alberta - Take Another Look, Public Affairs Bureau,
1993.
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ENERGY & MINES

ENM1050 Renewable Resources

1. Form a group with up to four additional students. The group will be responsible for conducting research
on five common forms of renewable energy (e.g., solar, wind, biomass, hydroelectric, geothermal). Each
group will be responsible for creating a wall chart of Alberta, on which will be indicated the sites where
renawahle eneray ic rurrently heing develoned. For each topic the group will create a 250-word overview
of the energy source, technologies used to harness the energy, and the status of the industry in Alberta.
The wall chart, descriptions and any additional diagrams should be combined into a display that can be
mounted in the classroom or elsewhere in the school.

2. Identify five Albertans that have experience with different forms/sources of renewable energy (e.g.,
residential contractors, architects, engineers, retailers of wood stoves, users of solar and wind energy
technology). Create a series of interview questions for each person, asking them about their educational
and professional experiences, factors that encouraged them to get involved with renewable energy
technologies, and accomplishments/challenges in marketing these technologies. Ask each knowledgeable
person to explain how the renewable technology is being marketed. Gather information about how the
Alberta market compares to markets in other provinces and countries. Using information gained from the
interviews, write a 300-word report on current markets for renewable energy technologies in Alberta. If
possible, have a person knowledgeable about renewable energy in your community talk to the class about
their experiences and/or work with alternative energy technologies.

NOTE: There are a number of active renewable energy organizations in Alberta, including the Solar
Energy Society of Canada and the Small Power Producers of Alberta. Members of these groups would be
‘ excellent sources of information.

3. Contact an agency of the Alberta government (e.g., Alberta Energy, Alberta Environmental Protection,
Energy Resources Conservation Board, Alberta Energy and Utilities Board) regarding information about
energy policies in the province. Obtain answers to questions such as:

e  Why is coal used to produce about 90% of Alberta’s electricity?
e To what extent are solar, wind and biomass energy sources used to produce electricity in Alberta?
e  What are some benefits and obstacles to the use of alternative energy technologies in Alberta?

Prepare an oral and/or written report that summarizes questions asked and answers obtained regarding
energy policies in Alberta.

4. Design and construct a model of a renewable energy house. Possible technologies include passive solar
energy, active solar energy, photovoltaic electricity, solar water heating, ground source heat pumping,
wind pumping, wind turbines and wood heating. The household should not require access to natural gas
and electrical utilities. Energy efficient construction techniques should be addressed. The house design
should be presented as a model and series of drawings that illustrate renewable energy technologies (see
Worksheet #1: Designing a Renewable Energy House).
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DESIGNING A RENEWABLE ENERGY HOUSE

INTRODUCTION

Many buildings in Alberta are being designed using renewable sources of energy. Some of these buildings are
constructed in remote areas, far from power lines or natural gas pipelines, so these other sources of energy have to be
used. At the present time renewable technologies such as photovoltaic cells and wind turbines are more expensive to
use than grid electricity or natural gas. As a result, renewable energy houses are also usually very energy efficient, to
use less energy and reduce the cost of living in the house.

As you work through this assignment you will be designing a highly energy efficient, renewable energy house. For
each of the following categories, answer the questions to help you decide how to solve the problem in your house.
When you are finished the questions, use the information to create two different products: a number of drawings
illustrating the house and the technologies you are using, and a small model of the house. The drawings should
include a floor plan, a drawing of the front and back of the house and detailed drawings of any special technologies
that will be included.

USING RENEWABLE ENERGY

A typical house needs energy for the following jobs: heating the air, heating the water, electricity and fuel for the
range. There are a number of ways that renewable energy can be used for each of these jobs. Compare and contrast
the cost and benefits of each technology before selecting which you will use in your house. Be prepared to explain
your decision.

1. Heating the Air: Most Albertans use a natural gas furnace to heat the air in their homes.

¢  How about passive solar energy? How can you design your house to make better use of the sun’s heat
energy?

¢  What abut wood-burning stoves or fireplaces? Can a wood-burning stove or fireplace be used to heat an
entire house? If so, how?

®  Would a ground source heat pump work in Alberta? How would this technology affect the design of your
house?

¢  Are there other ways to heat the air using renewable energy?

2. Heating Water: Most water heaters in Alberta use natural gas.
e  Could you use an active-solar heating system to heat your water? If so, how will that affect the design of
your house?
e  Many Alberta settlers used water containers stored on or in wood stoves to heat water. Would this work
with new models or wood stoves? How would this affect the design of your house?
e Can you think of other ways that you could use renewable energy to heat water?

J.16/ Energy and Mines, CTS Sample Student Learning Guides
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ENM1050 Renewable Resources

‘ 3. Electricity: Most Alberta homes are connected to the electrical grid. Electricity is needed in every modern
house, so other ways must be found to generate electricity in homes that are not connected to the electrical
grid.

e What about using photovoltaic panels? Could PV panels produce enough electricity for an average
Alberta house? How would using photovoltaic panels affect the design of your house?

e How about using a wind turbine? Is there enough wind in your part of Alberta?

e A small hydro generator is another option. What sort of water source do you need to use this
technology?

4. Cooking: Two types of stoves are common in Alberta: natural gas and electricity. Electric stoves consume
a large proportion of the electricity in a house, so other types of stoves may be required.
e How about wood stoves? How efficient are these stoves for cooking and baking? Could a wood stove
be used for space heating, water heating and cooking?
e Ovens using the sunlight are also available. How do they compare with normal stoves?
e Do you have any other ideas?

BUILDING ENERGY EFFICIENT HOMES

1. The Building Envelope: The building envelope is the barrier between the space inside the house and the
outside elements or the environment. The envelope controls the flow of heat and moisture across this
barrier. An inefficient barrier lets heat escape outside in cold weather, and heat to enter the house in hot
weather. An energy-efficient building envelope greatly reduces the amount of energy required to heat and
cool the house.

. e There should be a layer on the outside of the house that stops the wind from blowing air through the
insulation and removing the heat, like a windbreaker over a sweater. What products are available to do
this? Will your house have this layer?

e The insulation is like a sweater, stopping the flow of heat. Generally, the more insulation the walls and
ceiling of a house contain, the better. However, there is a point at which the cost of additional
insulation no longer makes sense. How much insulation will be in your house? What type of insulation
will you use? How will this affect the design of your house?

e The air in Alberta is very dry, particularly in winter. A healthy house contains moister air than the
outside. Wherever air leaks from a house, moisture leaks as well. Efficient homes have a layer called a
vapour barrier on the inside of the insulation. What type of vapour barrier will you use? How is a
vapour barrier installed to maximize its benefit?

e A high percentage of the air leakage in a house happens around and through doors and windows. What
type of doors will you use, wood or steel? What type of windows will you use to decrease the amount
of heat lost through the glass? Where will you put them to maximize the natural light and the amount
of passive solar energy that the house receives? How can you reduce the amount of solar energy that
enters your house during the summer? What can you do when you install doors and windows to
increase their efficiency?

2. Size and Orientation:
e  Larger houses require more energy than smaller houses. How can you design your house so that it will
be comfortable to live in, yet be kept fairly small?
e  Which rooms should be on the south side of the house, to take the greatest advantage of natural lighting
and passive solar energy?
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3. Appliances and Lighting: .
e  Write a list of all the items in your home that use electricity. Which require the most energy? Since the
electricity at your renewable house is limited and probably costly, you will have to reduce your
electrical demand as much as possible. Which appliances will you have in your house? Are there any
that you can do without? Can you replace some with a more efficient model? How will you design
your lighting?

4. Landscaping:
¢ From which direction do the prevailing winds blow in Alberta? How could the house be positioned to
decrease the effect of the wind? How could you use hills or trees to help break the wind?
* Inthe winter you want as much sun shining on your house as possible. In the summer, you want to
block the sun. How can your landscaping do this?

DESIGNING YOUR HOUSE

Now that you have figured out how to produce all the energy needed in your home and how you are going to
make it energy efficient, the last step is to decide some of the basic features of your house.

e  Will your house have a basement? In most houses, the furnace, hot water heater and freezer are found
in the basement. In many houses, the basement is just used for storage. Does your house need a
basement? What are the advantages and disadvantages of a basement?

¢ How many storeys will your house have? Which is easier to heat—a large, spread-out house or a
smaller, two-storey house? Which is more convenient?

¢ How many rooms will your house have? Obviously the number of rooms will help decide how big your ‘
house will be. How many people will live in your house? Following are lists of rooms that are needed
or may be optional, as well as suggested minimum sizes.

Required Rooms Optional Rooms

e kitchen (3 m x 3 m) e dining room (3 m x 3 m)
e eating area (3 m x3 m) e family room (3 m x 3 m)
e bedroom(s) (3 m x 3 m) e study(3m x3m)

e bathroom (3 m x 2 m) e extra bedrooms

e livingroom (3 m x 3 m) e extra bathrooms

e utility room (2.5 m x 2.5 m)

e storage

[

Don’t forget hallways to connect the rooms, and stairs to connect any storeys. You will need a front
and back door, and at least one window in each room.
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ENM1100 Conservation Challenge

TAKE THIS MODULE?

¢ Energy is all around us. We see it in bright sunshine and when
we turn on lights. We feel warm sun and cool wind. We listen to
sound produced from electricity in CD players and TVs. We
also use mining products every day, from parts in our alarm clock
that wake us up, to materials in our pencils we use at school, to
the parts in our TVs that we watch at night. Our way of life
depends upon energy and mineral resources.

e However, most of our energy and mineral resources are non-
renewable resources and are in limited supply. Extracting and
using these resources can also affect the environment. In this
module you will discover why conserving these resources is
necessary. You will also discover a number of ways to conserve
energy and mineral resources. By the end of this module you
will have developed a plan for changing the way you do many
things at home and at school in order to conserve energy and
mineral resources.

DO YOU NEED TO KNOW
BEFORE YOU START?

There are no prerequisites identified for this module.

However, you should be able to:

¢ list and describe common energy and mineral resources. Categorize =
each resource as renewable or nonrenewable.

e describe the role of non renewable resources life coal, oil and
natural gas in producing energy for Albertans.

¢ explain how electricity is produced in Alberta.
identify energy sources used by the transportation sectors, and
explain how each type of energy is produced.

¢ identify minerals of economic importance produced in Alberta.
describe consumer products that are developed from mineral
resources.
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ENM1100 Conservation Challenge

WILL YOU KNOW AND
BE ABLE TO DO
WHEN YOU FINISH?

Upon completion of this module you will be able to:

e describe ways in which energy or mineral development may
affect the environment

e identify trends in the consumption of an energy or mineral
resource, and explain the objectives of a conservation
strategy

e propose personal and shared actions that foster conservation
and responsible use of an energy or mineral resource

e demonstrate basic competencies.

SHOULD YOUR WORK BE DONE?

Your teacher will give you a timeline for completing tasks and
assignments within this module.

You may also wish to use a time-management planning chart to preplan the
work that needs to be done in this module. Plan how you will use your
class time as well as extra time needed to complete the assignments in this
module.
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WILL YOUR MARK FOR THIS
MODULE BE DETERMINED?

PERCENTAGE

You must first demonstrate all of the competencies
required for this module.

When you have done this, your percentage mark for
the module will be determined as follows:

e Journal Entries on What YOU are Doing to 25
Conserve Resources

e  Article File and Graphs 15

e Research on Environmental Impacts 15

e Conservation Career Interviews 15

e Conservation Campaign 25

® Time Management and Teamwork 5

RESOURCES MAY YOU USE?

e Somebody Should Do Something About This!, Alberta Energy, 1992.
e  The Coal Kit, Coal Association of Canada, 1991.
e  The Global Environment, Copp Clark Pitman, 1991.

e QOur Petroleum Challenge: Into the 21st Century, Petroleum
Communication Foundation, 1993.

e A Place for Wildlife, A Way is No Longer There, ACCESS Network, 1991.

e  Boreal Forest Issues, Friends of the Environment Education Society of
Alberta (FEESA) and ACCESS Network, 1993.

e  Light Makes Electricity, Marlin Motion Pictures, 1991.
e  Science Show: Forests, Multi Media Group of Canada, 1990.

e  Science Show: Three Environmental Concerns, Multi Media Group of
Canada, 1991.

e From the Mountains to the Sea: A Journey in Environmental Citizenship,
Environment Canada, 1992.

e What We Can do For Our Environment: Hundreds of Things to Do Now,
Environment Canada, 1991.

e  Focus On Series, Alberta Environmental Protection. ‘

: 3 Q 5
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Create a personal journal in which you keep a weekly record of your thoughts about conserving energy and
mineral resources throughout the module. You should also record ideas you have about ways to conserve
energy and mineral resources at home and school. Describe activities and routines you may engage in at
home and school to conserve energy or mineral resources.

Keep a file of newspaper and magazine articles you find about saving energy or recycling, or about the
impacts of energy and mineral development on the environment. Write a 100-word summary of each article.
Post the articles and summaries on a bulletin board in your classroom or school. Create a new display each
week of news articles and your written summaries.

Gather data about energy consumption patterns and trends within each of Alberta’s residential, commercial,
industrial and transportation sectors. Construct and display graphs that depict these consumption patterns.

Research one of the following topics:

the greenhouse effect

ozone depletion

acid deposition

smog

degradation of land and soil by oil spills

land disturbance by mines, pipelines and drilling sites.

Investigate how energy and mineral development influences this environmental phenomena, and steps taken
by industry and government to monitor and manage resource development and the environment. Summarize
and communicate the information that you gather by one of the following methods:

¢  a500-word magazine article

e avisual two- and/or three-dimensional display

e acollaborative video presentation that simulates a television news story.

Identify five Albertans who are involved in different energy and mineral resource conservation industries
(e.g., building contractor, engineer, architect, recycling worker, building supplies salesperson). Create a
series of interview questions, and conduct an interview with each individual either in person or over the
phone. Gather information regarding:

e educational training

» significance of resource conservation in each occupation

e specific conservation strategies and techniques being used.

Create a 250-word report introducing two of the people interviewed to your teacher.

396
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5. Assume that you have been hired to market an energy-saving technology by a product manufacturer. Create
a marketing campaign to increase awareness of and potential benefits resulting from the use of any three of
the following technologies:

e compact fluorescent bulb

water-saving shower head

weatherstripping

toilet water-saving device

motion detector.

Each marketing campaign should include:
e aposter or pamphlet
¢ asimulated television commercial on videotape.

Present the posters, pamphlets and videotape to other persons in the school.

297 ¢
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