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The Context
British Columbia strives to be a world leader in sustainable development, environmental management, and innovation. To achieve these goals, BC’s forest sector invests in research, development, adaptive management and extension initiatives aimed at disseminating scientific, experiential, and indigenous information to forest and other natural resource sector professionals and practitioners so they are equipped to manage BC’s forest lands effectively and sustainably.

The British Columbia Provincial Forest Extension Program’s (PFEP) 2005-2010 Strategic Plan undertook to 

1. increase public trust in forest sector productivity, stewardship, and sustainable forest management practices

2. increase the use of science, experiential, and indigenous knowledge in forest policies, plans, and practices

3. ensure British Columbia is seen as a global leader in forest stewardship and environmental management

To achieve these goals, specific objectives the PFEP set out to achieve were:

	1. Forestry professionals will be more aware of scientific, experiential and indigenous knowledge relating to sustainable forest management. 

	2. The forestry community will have increased trust in information products and providers. 

	3. The forestry community will have increased knowledge, skills and use of current and relevant scientific, experiential and indigenous knowledge related to SFM. 

	4. Increased science-based decision making leading to reduced risk and uncertainty and increased forest sector competitiveness. 

	5. Forest professionals and the engaged public will embrace ecosystem management principles and will adopt an improved way of defining values and strategies for managing for these values 

	6. Continuing education and extension education providers will have improved effectiveness and efficiency in cooperative education and extension program planning and delivery 


Responsibility for achieving these goals rests with FORREX, a BC charitable organization founded in 1998 and dedicated to helping people develop science and knowledge-based solutions to complex natural resource management challenges. Much of FORREX’s funding comes from the Forest Investment Account (FIA), the provincial government mechanism for promoting science-based sustainable forest management (PFEP Strategic Plan, 2006).
The biggest challenge to continuous learning within the natural resources sector is the lack of an integrated system (Gorley & Gorley, 2007). Pearce and Stearns-Smith (2006) describe natural resource sector continuous learning opportunities as a “patchwork.” Nexus (2007) suggest the sector is underserved. Given the emphasis on professional reliance, the impending retirement-driven brain drain, climate change, and the imperative to manage under conditions of constant change, the shortage and inaccessibility of courses poses a serious risk to the sustainable management of BC’s forest lands and people tasked with stewarding them (Pearce & Stearns-Smith, 2006).
The Forum

In an effort to encourage the development of a natural resources sector continuous learning “system,” FORREX undertook, in late 2006, to facilitate the coalescence and development of the Natural Resources Sector Continuous Learning Forum. The Forum is a voluntary collaboration between resource sector employers, government agencies, learning institutions, and professional associations. Members intend to collaborate to develop a continuous learning strategy and implementation plan for the entire natural resources sector. The Forum’s goal is to “ensure that natural resource practitioners throughout British Columbia have access to a highly effective system of continuing education that provides timely, relevant and affordable quality learning opportunities.”
During 2007 and early 2008, members of the Forum’s leadership team developed a strategic plan (Gorley et al, 2007; Gorley & Gorley, 2007). Governance agreements and an implementation framework, depicted below, were finalized. 


[image: image1]
Forum members agreed the group’s overarching goal would best be achieved by focussing on three priorities. Specific Forum objectives centre on providing:

1. sound, accessible information about current and emerging needs and priorities

2. access to information and advocacy for relevant, credible and affordable quality learning opportunities
3. an efficient framework for collaboration between primary stakeholders (Hollstedt, 2008).

Recognizing the importance of taking a well-informed, strategic approach to the task of charting a course for the future, the Forum decided it first needed to “document the delivery capacity and programming available to BC practitioners” (Gorley et al, 2007). Clearly, knowing what natural resource sector programs and courses are offered by BC’s post secondary institutions and private providers is a perquisite to the Forum’s ability to “identify gaps” and work towards the development of collaborative initiatives that will fill both current and future gaps.
The Inventory
This report aims to provide that baseline information. It inventories natural resource sector continuous learning opportunities offered by BC post secondary institutions, private providers and professional associations. It is a snapshot in time; it provides an overview of the state of the industry.
This inventory reflects Forum members’ recognition that lifelong learning occurs along a continuum, from career-starting entry level training and education to mid-career compliance and advancement-oriented professional development to career change re-training (Gorley & Gorley, 2007). This survey concentrates on providing a detailed synopsis of traditional, formal learning opportunities offered by BC’s post secondary institutions. BC’s post secondary institutions are by far the largest providers of initial and continuous learning opportunities available to natural resource sector professionals and practitioners. This report details natural resources sector undergraduate and graduate degrees, certificates and diplomas offered by BC universities, colleges and technical schools, including program entrance and graduation requirement. Wherever possible, course descriptions are included to show both the similarity and diversity of courses offered. The final section of this inventory summarizes the continuous learning and professional development opportunities offered by college, universities, private sector providers and professional associations. Throughout this report, details regarding online learning opportunities are noted.

Methodology
Information included in this report was gathered primarily from BC post secondary institutions’ and private providers’ websites and online course listings. Efforts were made to be as comprehensive as possible. Details about out-of-province and privately provided “in-house” learning opportunities are not included. As to the accuracy and currency of the information included, this report presumes institutions and course providers keep their websites and postings up-to-date and accurate. All information included in this inventory was collected during the second half of 2008. As much as possible, hot links to course providers’ websites and online course listings have been preserved and embedded in this report to make it easier for readers to go directly to source documents.
UNIVERSITIES

Capilano University

http://www.capcollege.bc.ca/Home.html
Capilano’s main campus is located in North Vancouver. It has satellite campuses in Squamish, Sechelt, and offers courses in communities around Howe Sound and along the Sunshine Coast. Capilano serves about 6,700 students.

University Transfer

Capilano offers a selection of foundational courses which transfer to universities and colleges throughout B.C. Students can complete their first two years of university transfer courses at Capilano and then transfer to another university to complete their degree. While doing so, they can earn an Associate of Science degree, a credential that can enhance their admissibility to other universities. At Capilano, students can fulfill the science transfer requirements for Forestry, Agriculture, Oceanography, pre-Veterinary and other programs. 

Science and Technology
Capilano Science and Technology department offers university transfer courses in:

· Astronomy 
· Biology 

· Chemistry

 HYPERLINK "http://courses.capcollege.bc.ca/chem/"  

· Computing Science 

· Engineering 

· Geography 

· Geology 
· Mathematics and Statistics 

· Physics
Capilano offers the following university transfer programs:

· Computing Science 

· Engineering 

· Engineering Transition 

Engineering 

Capilano offers a First-Year Engineering Program, which is modelled after the one at the University of British Columbia, provides students with a comprehensive first-year university transfer program in engineering. The program is aimed at strong academic high school graduates and highly motivated post secondary science transfer students. Students can transfer credits earned to the University of British Columbia , Simon Fraser University, and University of Victoria.
Capilano offers an Engineering Transition Program. It is designed to give mature students an opportunity to obtain an applied science degree, and subsequently, to become professional engineers. The program also caters to recent high school graduates who want to become engineers but lack the pre-requisites for entry into a traditional engineering transfer program. Program credits are recognized by the University of British Columbia, Simon Fraser University, and University of Victoria.
Tourism & Outdoor Recreation
Capilano’s Tourism & Outdoor Recreation department offers a number of programs that give students the skills to find non-traditional careers in the natural resources sector. Full details are at http://www.capilanou.ca/programs/tourism.html Programs offered include:

Undergraduate Degree Programs

· Bachelor of Tourism Management 

Diploma Programs

· Destination Resort Management Co-op 

· Outdoor Recreation Management 

· Tourism Management Co-op 

· Tourism Management for International Students 

Certificate Programs 

· Mountain Bike Operations 

· Professional Scuba Dive Instructor 

· Wilderness Leadership 

· Advanced Wilderness Leadership 

Capilano used to offer a Landscape Horticulture Program and an Applied Environmental Science Post Graduate Certificate Program.
Course details are available at http://www.capilanou.ca/future/calendar/current/arts-sciences.html
COURSES

Biology

BIOL 104 Human Biology I

This course is an introduction to human anatomy and physiology for students who require a lab science elective and those with an interest in nursing or health sciences. Major topics include the chemistry of life, structure and function of human cells and tissues, digestion and nutrition, reproduction, cell division, and genetics. This course together with BIOL 113 satisfies the human anatomy and physiology requirement for most nursing programs in British Columbia.

BIOL 105 Environmental Biology

This course, designed primarily as a laboratory science elective for non-science students, examines a wide range of environmental issues from a biological perspective. Basic principles of ecology are developed and the impact of modern society on the environment is assessed. The overall focus is global, however, basic ecological principles are developed using British Columbian and other Canadian examples. Major environmental issues relevant to Canada are also stressed. Major topics include ecological concepts, conservation and endangered species, air pollution and global warming, water resources, and water pollution. 

BIOL 106 Basic Introductory Biology I

This course is intended for students planning to continue in biology or related disciplines, but who lack the prerequisites for BIOL 110. Topics are the same as in BIOL 110, with additional coverage of basic chemistry and cell biology.

BIOL 107 Basic Introductory Biology II

This course is intended for students planning to continue in biology or related disciplines, but who lack the prerequisites for BIOL 110. Topics are the same as in BIOL 110, with additional coverage of basic chemistry and cell biology.

BIOL 110 Introductory Biology I

This course is the standard introductory biology course for students who plan to take further courses in science. Major topics include biochemistry, cell structure and function, cell division, genetics, and molecular biology.

BIOL 111 Introductory Biology II

This course is a continuation of introductory biology which further develops the discussion of biological concepts begun in BIOL 110 or BIOL 106/107. Major topics include development, plants and animal systems, evolution and ecology.

BIOL 112 Human Anatomy and Physiology I for Health Sciences

This course provides a foundation in the study of human anatomy and physiology. It introduces the fundamental concepts of biochemistry, cell biology, human heredity and molecular biology. The anatomy and physiology of the endocrine, digestive and reproductive systems is covered as well as the study of fertilization, embryonic and fetal development. Laboratory exercises include microscopy, dissections, genetic analysis and experimentation. The course prepares students for further studies in the health sciences. 

BIOL 113 Human Anatomy and Physiology II for Health Sciences

This course is a continuation of Biology 112. The anatomy and physiology of the integumentary, muscular-skeletal, cardiovascular, respiratory, nervous, urinary and lymphatic systems is examined. Emphasis is also given to the maintenance of overall health as well as the study of select diseases pertaining to the systems examined. Laboratory sessions provide practical study of the selected systems and introduce techniques used to make physiological evaluations. The course prepares students for further studies in the health sciences. 

BIOL 200 Genetics I

This course is an introduction to the principles and mechanisms of heredity. Emphasis will be placed on an analytical approach to transmission genetics, genetics of humans, introductory molecular genetics, quantitative genetics, and population genetics. 

BIOL 202 Nutrition

This is an introductory course in human nutrition. The course includes the study of the anatomy and physiology of the gastrointestinal tract and the chemistry, metabolism and biological roles of carbohydrates, lipids, proteins. Nutritional requirements for human growth, development, energy and longevity are covered as well as both the environmental and genetic basis of nutritional disorders and nutritional individuality.

BIOL 204 Ecology I

This course is an introduction to the principles of ecology with emphasis on ecosystem and community dynamics and structure including ecosystem concepts, components, interrelationships, energy flow, and nutrient cycling and introduction to vegetation analysis in the B.C. context. Both plants and animals will be considered but plants will be emphasized. Weekly field trips examine local biogeoclimatic zone structure and composition, while a southern B.C. field trip introduces several inland biogeoclimatic zones.

BIOL 205 Ecology II

A continued study of ecological principles, with the introduction and application of quantitative concepts. The emphasis will be on animal ecology including population dynamics, animal behaviour, competition, predator-prey relationships, and other aspects of interactions of plant and animal populations. 

BIOL 206 Ecology of the Western Pacific

This course examines the complex ecology and biogeography of the lands bordering the western Pacific Ocean. Basic principles of biogeography and ecology will be presented with reference to the regions concerned. Selected environmental issues and biogeographic characteristics will be discussed for the following regions: the Asian Mainland, with emphasis on Japan and China; the Malay Peninsula and Indonesia; and Australasia, focusing on Australia, Papua New Guinea and New Zealand.

BIOL 210 Morphology of Vascular Plants

This course is a comparative study of the vascular plant groups, the pteridophytes, gymnosperms and angiosperms. It emphasises the evolution, morphology, ecology and function of each of the groups and includes discussions of problems in plant morphology.

BIOL 212 Invertebrate Zoology

This course is a comparative survey of the major phyla and classes of invertebrates with emphasis on phylogeny, adaptive biology and ecology of each group. The course is designed around the major unifying concept of evolution. It introduces issues of contemporary interest in the field of invertebrate zoology. The laboratory complements the lecture components. 

BIOL 213 Vertebrate Zoology

This course is a comparative survey of the major classes of vertebrates, emphasizing evolutionary trends especially in development and morphology of organ systems. Adaptive features in vertebrates are considered. The laboratory and field trip components complement the lecture component with an examination of representative vertebrates. 

BIOL 214 Cell Biology

This course is an integrated study of the structure and function of cells and their components. Ultrastructure of cell organelles as determined by electron microscopy will be related to the molecular functions of cells. Emphasis will also be placed on the techniques used to study cells, the evolutionary origin of cells and their components, and on comparisons between specialized cell structure and function. The laboratory exercises will use modern methods of microscopy and separation techniques in a detailed study of cell structures and their functions.

BIOL 215 Biochemistry

This course examines the fundamental principles and basic facts of biochemistry starting with protein structure and enzyme functions. Cell energetics, biosyntheses and mechanisms which control cell metabolism will also be considered. The laboratory will use the current techniques of biochemistry to conduct experimental analyses of the molecular functions of cells and tissues.

BIOL 220 Microbiology I

This course is a comprehensive treatment of introductory microbiology. The origin, basic structure, growth and metabolism of micro-organisms will be discussed. The lab provides practical experience in standard microbial techniques.

BIOL 221 Microbiology II

This course is a continuation of BIOL 220, emphasizing genetics, immunological aspects, and ecology of micro-organisms. The role of micro-organisms in agriculture, various industries, health and sanitation is considered. This lab expands practical experience in standard microbial techniques.

Chemistry

CHEM 030 Introduction to Chemistry

This course is designed for those students who have had no previous chemistry, and who wish to go on in sciences. A study of atoms, molecules, the mole, chemical formulas, ionic and covalent bonding, balancing equations, simple stoichiometry problems, solutions, acids, bases and salts, equilibrium, gas laws.

CHEM 101 Fundamentals of Chemistry

A study of chemical principles, nomenclature, stoichiometry and solutions, gases, chemical bonding, thermochemistry; an introduction to acids and bases, equilibrium, and nuclear chemistry.

CHEM 110 Bonding and Structure

A course for students who plan careers in science. A brief review of stoichiometry, nomenclature and the gaseous state; atomic structure; periodic trends; chemical bonding and molecular structure; an introduction to organic chemistry and intermolecular forces.

CHEM 111 Chemical Dynamics and Energetics

A course for students who plan a career in science. Kinetics, mechanism, substitution and elimination reactions in organic chemistry; equilibrium; acids, bases, salts and buffers; thermodynamics; solubility; redox equations and electrochemistry.

CHEM 130 The Diversity of Chemistry

A basic understanding about the modern chemical aspects of food, nutrition, drugs, our environment or the chemical issues that confront us in the daily press. The goal is to expose non-science students to the practical aspects of chemistry.

CHEM 154 Chemical Principles for Engineers

A course for engineering students only. A study of stoichiometry, atomic structure and bonding, the solid state, chemical kinetics, chemical equilibrium, thermodynamics and electrochemistry.

CHEM 200 Organic Chemistry I

A study of nomenclature, structure, and spectroscopy of alkanes, alkenes, alkynes, alcohols, ethers and alkyl halides. Also a study of infrared spectroscopy and nuclear magnetic resonance.

CHEM 201 Organic Chemistry II

Aromatic chemistry, aldehydes, ketones, acids and their derivatives, amines, nitro, azo, diazo and related compounds, heterocyclics, carbohydrates, protein chemistry, polymers, and natural products.

CHEM 204 Introduction to Physical Chemistry

This course is an introduction to chemical thermodynamics and its application to gas behaviour, chemical and phase equilibria, colligative properties, ionic solutions, electrochemistry and chemical kinetics. 

CHEM 205 Introduction to Inorganic Chemistry

An introduction to the properties, bonding, structure and reactivity of coordination complexes and main group compounds. Modern spectroscopic methods and solid state chemistry will also be covered. The laboratory component emphasizes the synthesis of inorganic compounds and the use of modern analytical instruments.

CHEM 206 Introduction to Analytical Chemistry

The basic principles and techniques of analytical chemistry, including neutralization, complex-formation and gravimetric reactions. Various types of chromatography will be introduced along with an introduction to visible and ultraviolet spectroscopy, atomic absorption spectroscopy and electrochemical methods of analysis. 

Geography

GEOG 100 Human Geography: People, Places and Cultures

Different cultures in different landscapes are compared and contrasted to our own. This course examines the many issues of human population, perception of the environment, diffusion of ideas, and cultural aspects of resource use and urban growth, to give students a view into the many concerns on the human side of geography.

GEOG 101 Environmental Geography: Perception and Change

There are numerous environmental issues that reach a crisis from time to time. This course examines how we perceive the environment, our lifestyles, and how our attitudes affect the environment. Such issues include our use of water, the food we eat, herbicides and pesticides, and our overall use of energy. This is an excellent course for those concerned about the world we live in. Lectures, seminars, informal discussions, and audiovisual materials are used to make students aware of, examine and analyze some of the most serious concerns in the world today. The environment is in jeopardy from our actions - what can we do about it?

GEOG 102 Environmental Geography: Global Concerns

The focus of this environmental course is the recognition that environmental issues are not restricted to isolated regions; rather, they have become global crises. Acid rain, the greenhouse effect, depletion of the world's resources are but a few of the examples illustrating the global scale of our environmental problems. Identifying and understanding the processes responsible for the problems are most important; however, finding solutions is also critical to this course.

GEOG 106 British Columbia: A Regional Analysis

A body of information that is frequently missing from our education is that of the province in which we live. This course informs you about B.C. -- its physical environment, the risks of living in this province, the variety of peoples, and the economics involved in its resources. From an economic, political, historical, and cultural perspective one learns that contemporary problems are frequently a function of the past. For those interested in business, teaching, or wanting a basic knowledge of B.C., this is an excellent course.

GEOG 107 Introduction to North America

This course is designed to give international students a greater understanding of North America and its people. Students will be introduced to key information about the geography and history of North America, and the various political, economic and cultural aspects of North American societies. This course will highlight the particular differences between Canada, the U.S.A., and Mexico, as well as examine the various levels of integration that exist between these countries. The underlying theme is cross-cultural understanding and the key role that it plays in cultural interaction, including international business initiatives.

GEOG 112 Introduction to Earth Environments

An introductory, physical geography course about the earth's various landforms. Plate tectonics, volcanism, weathering and erosion will be explained in order to understand how a landscape develops. Studies of glacial, coastal and river features will be placed in a Canadian context. Environmental changes due to human activities will also be emphasized.

GEOG 114 Weather and Climate

An introductory, physical geography course about our atmosphere. Principles of meteorology and climatology will be explained in order to understand the weather we experience daily and seasonally. Further studies will examine how the atmosphere is connected with the world's oceans and plant communities, and how humans are modifying these natural environments. Emphasis will be placed on Canadian examples.

GEOG 200 Technology and Economic Environments

An examination of the concepts and themes of economic geography in terms of production and consumption. The traditional primary, secondary, tertiary and quaternary divisions in economic geography are reviewed in terms of contemporary issues. The purpose of this course is to illustrate the importance of economic processes and tools to understand our environment.

GEOG 201 Urban Studies

More and more of us are living in an urban world. This course is designed to examine problems and issues that arise with urban living; including psychological problems, the cost of housing, transportation issues, slums, suburban living, and the future direction of cities. While this course uses local examples, it also draws on examples from other cities in the world. This course approaches these topics through field trips into the city, slides, films, and field research. Urban studies leads to careers in urban planning, real estate, land management, architecture, and urban politics as well as stimulating general community awareness.

GEOG 202 Urban Field Studies

The course is designed to engage students in the practical application of urban planning. Using principles from urban geography and urban planning, students will become acquainted with the development of an Official Community Plan, while working in partnership with planners from the local district planning office. The course involves field study work and attendance at district public meetings. This is an excellent course for those interested in urban and/or regional planning or those intending to continue in Geography.

GEOG 205 Asia Pacific Geography

This course examines the Asia Pacific region in terms of its social, economic, physical, historical and political geography. The emphasis is placed on the historical development and present day relationships in both East and Southeast Asia. This course introduces the concept of the Pacific Century and recognizes British Columbia's position on the Pacific. This is an excellent course for those interested in the past, present and future of the Asia Pacific region and especially for those considering a business career in this region.

GEOG 208 Canada: A Nation of Regions

The understanding of Canada and Canadians is becoming more important to our economic and social well-being. This course examines Canadian problems and issues in terms of the different regions in Canada. Topics include the changing economy, cultural diversity, urban growth, and resource management, as we focus on the Maritimes, Quebec, Ontario, the Western provinces, and the Northern frontier.

GEOG 214 Our Atmospheric Environment

By expanding of the concepts outlined in GEOG 114, this course will provide an intermediate understanding of the processes at work in our atmospheric environment. Broad topics to be covered are atmospheric energy, moisture, and motion. These concepts will be applied to phenomena such as urban climates and air pollution at the small scale, weather and forecasting at the intermediate scale and climate change on a global scale. This course will involve lectures and labs.

GEOG 221 Map and Airphoto Interpretation

This is a second year course that is essential for those intending to make Geography their academic major. It is also appropriate for those considering careers in environmental studies, forestry, geology, archaeology, history, and other disciplines that rely extensively on maps and air photos. This course uses lectures, labs and field work to cover the basic principles of map and photo interpretation, surveying and satellite imaging. Both human and physical landscapes will be analysed. Students will undertake a research project on a Lower Mainland neighbourhood. The project will involve archival research, census data analysis, and field studies. It will examine how this information can be displayed through the use of various mapping techniques.

GEOG 249 Comparative Cultures

This is a field studies course, delivered on-site in a specific region. Students will gain an understanding of the physical, economic, historical, and cultural characteristics of the region, as they study the various conditions and issues faced by the local inhabitants. Destinations will vary from year to year; students should check with the Geography department to find out details for upcoming trips. Past courses have been delivered in Europe, China/Southeast Asia and in Quebec.

Geology

GEOL 110 Physical Geology

This course views the Earth as a heat engine which continuously recycles air, water and solid earth materials. It examines how nature's recycling of these materials results in both the origin and the eventual transformation of igneous, sedimentary and metamorphic rocks. Next, it investigates how lithospheric plates interact with each other and with external recycling (atmospheric and hydrospheric cycles). Finally it considers ways people may best adapt to these ever-changing Earth environments and act as stewards of Earth's environments and resources.

GEOL 111 Historical Geology

This course examines the methods geologists use to deduce the origin, age and evolution of Earth and its life. These methods are then used to investigate how Earth's lithosphere, hydrosphere and atmosphere evolved before giving rise to life, and how ever since, life has interacted with land, water and air. Next, the origin and growth of our home continent and adjacent ocean basins are studied. Finally, the processes and events that shaped (and are still shaping) our immediate environment are looked at in more detail. Uses and abuses of Earth resources and environments since the arrival of human beings also form part of the course. 

Global Stewardship

GLBS 100 Global Stewardship Seminar I: Preparing to Volunteer for a NFP

This course is the first in a series of 4 seminars designed to prepare students with the skills, knowledge, and attitude necessary to effectively function as a volunteer - first as an individual, and then as a member of a group - in the Not-For-Profit sector. To this end, the series develops individual and group skills in the semester's prior to a volunteering experience with a local NGO.

GLBS 101 Global Stewardship Seminar II: Volunteering for a Not-For-Profit Organization

This course is the second in a series of four seminars designed to prepare students for a career in the NGO sector. Students in GLBS 101 will apply the skills learned in GLBS 100 though a volunteer practicum with an NGO.

GLBS 200 Global Stewardship Seminar III: Preparing for Group NFP Volunteering

This course is third in a series of four seminars designed to prepare students with the skills, knowledge, and attitude necessary to effectively function as a volunteer - first as an individual, and then as a member of a group - in the non-governmental organization/not-for-profit sector. To this end, the series develops individual and group skills in the semester prior to a volunteering experience with a local NGO/NFP.

GLBS 201 Global Stewardship Seminar IV: Volunteering in a Group for Non-For-Profit's

This course is the last in a series of 4 seminars designed to prepare students with the skills, knowledge, and attitude necessary to effectively function as a volunteer, first, as an individual, and then as a member of a group in the Not-For-Profit sector. To this end, the series develops individual and group skills in the semesters prior to a volunteering experience with a local NGO.

Global Stewardship 1: Preparing to volunteer for a Not-For-Profit organization.

Global Stewardship 2: Volunteering for a Non-For-Profit organization

Global Stewardship 3: Preparing to volunteer as a member of a group for a Non-For-Profit organization.

Global Stewardship 4: Volunteering as a member of a group for a Non-For-Profit organization.

Math

MATH 091 Introductory Algebra

Develops the concepts of introductory algebra with emphasis on the real number system, the algebra of exponents, and polynomial arithmetic at the elementary level. This course is intended for students who need to refresh their basic algebra skills.

MATH 096 Intermediate Algebra with Functions

Develops the concepts of intermediate algebra including polynomials, rational expressions, radical expressions, quadratic equations and an introduction to logarithms. This course is intended for students who have already completed a basic introduction to algebra.

MATH 101 Introduction to Statistics

An introduction to the language of statistics and some statistical methods, including random variables and their distribution; random sampling, normal distribution, estimation of parameters and testing hypotheses.

MATH 102 Statistical Methods

A study of important statistical methods commonly used in the analysis of research data, including t-tests and their non-parametric competitors, one and two-way analysis of variance, chi-square tests and regression analysis.

MATH 105 Precalculus Mathematics

This is a functions course. Topics include: graphs, properties of functions, mathematical models, trigonometry, logarithms and exponential functions. Primarily for students who anticipate taking science calculus courses or who require a Principles of Math 12 equivalent course.

MATH 107 Precalculus for Business and Social Sciences

This is a functions course. Topics include: graphs, properties of functions, mathematical models, trigonometry, logarithms and exponential functions. The mathematical models/applications in this course will be mainly business/finance oriented. Primarily for students who anticipate taking business calculus courses or who require a Principles of Math 12 equivalent course.

MATH 108 Calculus I for Business and Social Sciences

An introduction to the mathematics of change. Concepts of differential calculus are explored with an emphasis on applications to business and social science using a technology-based modeling approach. Topics include limits, continuity, the derivative, rules of differentiation, implicit differentiation, applications of differentiation.

MATH 109 Calculus II for Business and Social Sciences

With an emphasis on applications to business and social science, this course explores topics in single variable integral calculus, multivariable calculus and differential equations. Topics include the definite integral and applications, integration techniques, multivariable functions, partial derivatives, extrema, Lagrange multipliers, some techniques for solving differential equations.

MATH 116 Calculus I

Course content: Limits, continuity, the derivative, rules of differentiation, implicit differentiation, parametric curves, related rates, curve sketching, optimization, linear approximations, transcendental functions, indeterminate forms, anti-differentiation. Throughout the course a strong emphasis is placed on the geometric interpretation of the concepts of calculus.

MATH 124 Discrete Mathematics I

A survey of fundamental topics in discrete mathematics including: mathematical proofs using direct arguments, indirect arguments, and induction; the algebra of sets; combinatorics; functions and relations; and graph theory. This course stresses the special role of discrete mathematics in Computing Science.

MATH 126 Calculus II

A study of the anti-derivative, the integral, techniques of integration, applications of the integral, differential equations, polar coordinates, sequences, infinite series and Taylor's Theorem. Continued emphasis on the geometric interpretation of the concepts of calculus.

MATH 152 Linear Algebra and Differential Equations

An introduction to lines and planes, systems of linear equations and matrices, vector spaces and linear transformations, determinants, eigenvalues and eigenvectors, diagonalization. The theory will be applied to first order linear differential equations, first order linear systems and engineering topics.

MATH 190 Mathematics for Elementary Teachers

A study of selected topics in mathematics designed to give future elementary teachers an appreciation of the power, beauty, and importance of mathematics. Topics include: problem solving, number systems, geometry, measurement, probability and statistics. This course does not normally count for credit in science programs. It is intended for students who plan on entering an education program for elementary school teachers.

MATH 200 Linear Algebra

An introduction to lines and planes, systems of linear equations and matrices, vector spaces and linear transformations, determinants, eigenvalues and eigenvectors, orthogonality and diagonalization. Theorems and proofs are an important component of the course.

MATH 204 Probability and Statistics for Applications

An introduction to inferential statistical methods. Confidence intervals, t-tests, chi-square tests, correlation and regression. The emphasis will be on problem formulation, models, assumptions and interpretation. Regularly scheduled labs will introduce course participants to appropriate supporting statistical software.

MATH 205 Introduction to Probability and Statistics

A calculus-based study of probability, discrete and continuous random variables, mathematical expectation, moment generating functions, Central Limit Theorem, sampling from normal populations, confidence intervals, hypothesis testing.

MATH 215 Introduction to Analysis

A course for students who plan to proceed in mathematics. Logic, sets, functions, limits of sequences and series; introduction to continuity, the derivative, Riemann Integral. 

MATH 224 Discrete Mathematics II

A continuation of the study of discrete mathematics from MATH 124. The emphasis is on combinatorial analysis, including generating functions, set theory and graph theory, with applications to Computing Science including representations, algorithms, and complexity.

MATH 230 Calculus III

Analytical geometry of three dimensions; partial differentiation, applications; double and triple integrals; transformations to various coordinate systems.

MATH 231 Calculus IV

Vector calculus; line and surface integrals; Green's Theorem; vector fields; divergence theorem; Stokes's Theorem; applications.

MATH 235 Introduction to Differential Equations

An introduction to ordinary differential equations; first order equations; higher order linear differential equations; linear systems; power series techniques; Laplace transform method; the phase plane, applications.

Physics

PHYS 104 Principles of Physics

This course serves as an introduction to physics for students with little or no background in the subject. Topics include mechanics, electricity and geometrical optics. 

PHYS 108 Basic Physics

The course covers the material of PHYS 110, together with those topics from high school physics needed by a student with no previous background in physics. A student passing this course should be able to enter PHYS 111 in the Spring.

PHYS 110 General Physics I 

Kwantlen Polytechnic University

http://www.kwantlen.ca/university.html
Headquartered in Surrey, Kwantlen Polytechnic University has campuses in Richmond, Newton, Langley and Cloverdale, where the Trades and Technology Centre is located. Including 17 bachelor's degree programs it offers. KPU offers over 135 programs. 80% of all Kwantlen’s programs bridge into bachelor's degrees. Kwantlen serves about 17,000 students.
Associate of Science Degree

http://www.kwantlen.ca/calendar/programs/scie-ad.html
Kwantlen offers an Associate of Science degree, which consists of two years of university course work in which students complete their lower division program requirements for a Bachelor of Science degree. Holders of an Associate Degree receive full transfer of all courses counting towards that degree. The general requirements for the Associate of Science are specified by provincial legislation. To qualify for an Associate of Science, students must complete roughly 20 courses at the first and second year level. 

Kwantlen offers several pathways to an Associate of Science:

1. Associate of Science – Biology 

2. Associate of Science – Chemistry 

3. Associate of Science – General Science 

4. Associate of Science – Geography 

5. Associate of Science – Mathematics 

6. Associate of Science – Physics 

7. Associate of Science – for science students wishing a program change to third year of Kwantlen's BBA in Entrepreneurial Leadership 
8. Associate of Science for science students wishing to complete a degree in Environment Science at Royal Roads University. This provides direct entry to third year of their Environmental Science and Environmental Management Degrees. 

9. Associate of Science for science students transferring to the Bachelor of Science in Environmental Science at UNBC.

Kwantlen currently offers the first two years of mathematics and science courses towards a Bachelor of Science degree in Biology, Chemistry, Mathematics or Physics. Students wishing to complete their Bachelor of Science can readily transfer to UBC, SFU, UVic, UNBC, or any other university college in British Columbia that offers a Bachelor of Science. Kwantlen is regarded as the "sending institution" and the post-secondary institution accepting the transfer is regarded as the "receiving institution." All of Kwantlen's mathematics and science courses have been formally articulated for transfer credit on a course-by-course basis with these institutions.

Kwantlen offers applied science programs in the following disciplines: 

Applied Science (Engineering) 

Astronomy 

Biology 

Chemistry 

Environmental Protection Technology 

Mathematics 

Physics 

It also offers two Bachelor of Arts programs with double Minors in: 
Geography 

Mathematics 

Bachelor of Science in Integrated Pest Management

http://www.kwantlen.ca/calendar/programs/bsc-ipm.html
This is a four-year academic undergraduate science degree specializing in integrated pest management, or IPM. While the curriculum concentrates on pest management for greenhouses nurseries, golf courses, parks, and urban landscapes, which is in line with the School of Horticulture’s main focus, IPM strategies and pest behaviours share common attributes throughout all fields where pests are problematic. IPM is a systems approach where pest biology, plant quality, sustainability, and the environment are integrated in the design and implementation of pest suppression programs. IPM balances and protects the economic, ecological, and aesthetic interests of industry and society. Students learn to seek more natural and environmentally sustainable means to manage pest infestations. Graduates are prepared for a wide range of careers in production horticulture (greenhouse and nursery), landscape horticulture (urban, residential, and commercial landscapes) and turf management (golf courses and athletic fields), as technical advisors or working with government agencies.

The curriculum focuses on the underlying science and techniques used in integrated pest management. It includes two work experience practica and a research project. With additional bridging courses, students will be prepared for graduate programs in biology, agriculture, and horticulture. This program is unique in Western Canada. Upon successful completion of this program, students are awarded a Bachelor of Science in Integrated Pest Management. Graduates may be able to use the BSc-IPM as the education credential required for application BC Institute of Agrologists to become an Agrologist in Training (AIT).By completing AIT program requirements graduates can earn the professional status designation, Professional Agrologist.

Graduates from Kwantlen’s Horticulture Technology or Environmental Protection Technology programs gain recognition for many of the courses taken within their two-year technology program. However they are be required to take the missing science and horticulture courses, respectively, in the first two years before proceeding into the third year. Similarly, students with an Associate of Science Degree will be lacking the horticulture courses contained in years one and two. The program is designed to include as many courses as possible from the Associate of Science degree, the Environmental Protection Technology program, and from the Horticulture Technology program. Course credits can be transferred to and from other institutions.

The Bachelor of Science in Integrated Pest Management is organized into eight semesters and requires completion of 41 courses. During years one and two, students build a foundation in:

· Basic biology, ecology (including issues of biodiversity), chemistry, physics, and mathematics; 

· Plant identification; 

· Horticultural crop production methods or plant installation and care techniques used for urban and natural landscapes; 

· Basic business and entrepreneurial skills.

Required Courses (in recommended order)
Year 1
· BIOL 1110 Introductory Biology I 

· BIOL 1210 Introductory Biology II 

· CBSY 1105 Introductory Micro-computer Applications 

· CHEM 1110 The Structure of Matter 

· CHEM 1210 Chemical Energetics and Dynamics 

· HORT 1101 Pesticide Certification 

· HORT 1102 Botany for Horticulture 

· HORT 1155 Intro to Plant Identification 

· HORT 1217 Intro to Pest Management 

· MATH 1130 Calculus for Life Science I

Year 2
· BIOL 2320 Genetics 

· BIOL 2322 Ecology 

· BUSI 1209 Business Management in Horticulture 

· CHEM 2320 Organic Chemistry I 

· ENGL 1100 Reading, Writing and Thinking 

· HORT 1104 Soils, Soil Amendments & Soilless Media: An Introduction 

· MATH 2335 Statistics for Life Sciences 

· PHYS 1101 Physics for Life Sciences I

Three from the following list of Years 1 and 2 options:
· ENVI 1216 Introduction to Earth Sciences 

· HORT 1240 Arboriculture I 

· HORT 1261 Plant Propagation 

· HORT 1271 Production Practices – Spring 

· ENVI 1121 Environmental Issues 

· HORT 1122 Introduction to Landscape Practices 

· HORT 1171 Production Practices – Fall 

· HORT 1230 Turf Management I 

· HORT 2330 Advanced Turf Management 

Plus one of:
· CHEM 2420 Organic Chemistry II 

· ENVI 2315 Water and Soil Sampling 

· HORT 2442 Arboriculture II 

· HORT 2372 Greenhouse Vegetable Production 

· HORT 2479 Spring Floriculture 

· Liberal Education elective course

During years 3 and 4 students take a number of courses that focus directly on Integrated Pest Management through 15 courses designed for this program. The program in years 3 and 4 is designed to integrate knowledge and application. Two practicum courses and a research project course will bridge the science and the application of IPM. The curriculum provides opportunities for students to practice integrated pest management techniques to gain practical competence. The goals of the upper level curriculum are to build:

· Proficiency in pest identification and pest/host relationships; 

· Practice in IPM program analysis, design and implementation; 

· Knowledge of the movement and spread of pests; 

· Sensitivity to global political, social, economic points of view regarding pest management; 

· Proficiency in applied and analytical skills and problem analysis.

Required Courses
Year 3 (to be available in 2010/2011)
· ENVI 3112 Environment and Society 

· HTPM 31XX Entomology 

· HTPM 31XY Plant Pathology 

· HTPM 31XZ Environmental Toxicology 

· HTPM 32XX Research Skills 

· HTPM 32XY Biology of Vertebrate Pests 

· HTPM 32XZ Chemical and Physical Pest Management 

· HTPM 32YY Practicum I 

One of:
· HORT 2308 Landscape IPM 

· HORT 2333 Turfgrass Pest Management 

· HORT 2378 Greenhouse and Nursery Pests

Plus One of:
· ENVI 2410 Water Resources Protection 

· HORT 2412 Landscape Estimating and Contract Administration 

· HORT 2436 Golf Course Management 

· HORT 2463 Nursery Production 

· Liberal Education elective course

Year 4 (to be available in 2011/2012)
· HTPM 41XX Vegetation Management 

· HTPM 41XY Integrated Pest Management: Case Studies 

· HTPM 41XZ Practicum II 

· HTPM 41YY Environmental Effects of Pest Management Practices 

· HTPM 42XX Structural Pests and their Control 

· HTPM 42XY Biological Pest Management 

· HTPM 42XZ*Global Regulation Issues and Innovations in Pest Management: Case Studies 

· HTPM 42YY Research Project 

· PHIL 3033*Business Ethics 

· Liberal Education Elective (3)

Diploma of Science

http://www.kwantlen.ca/calendar/programs/scie-di.html
Kwantlen offers a diploma of science to students who have taken a substantial number of science courses (60 credits). 

Diploma of Technology in Envirnomental Protection

http://www.kwantlen.ca/calendar/programs/enprot.html
Kwantlen’s Environmental Protection Technology (EPT) Program is a two-year diploma program that prepares the graduate for technical work in the environmental field. The program is designed so that graduates gain the skills needed to offer professional advice on a wide range of subjects, including: environmental impact assessment; hazardous and non-hazardous waste management; waste reduction and reuse strategies; air, soil and water pollution prevention and monitoring; compliance auditing; and contaminated site investigation and remediation. This skill set is developed through on an integrated, hands-on training program that gives graduates a good working knowledge of physical and life sciences, including general biology, ecology, toxicology, chemistry, physics and statistics. The program provides the student with a foundation in Biology, Chemisty, Physics, Math, Ecology, Toxicology and Environmental Legislation.Course work is supplemented by two paid co-op work terms.  pecific topics covered in the program include:

· Air, water and soil field sampling 

· Solid, liquid and air treatment methods 

· Waste minimization 

· Hazardous goods and waste handling methods 

· WHMIS implementation and compliance evaluation 

· Emergency planning and spill response methods 

· Recycling and waste minimization program design 

· Environmental issues analysis 

· Environmental law and ethics 

· Written and oral presentation skills 

· Computer software competency

The program is designed to train people to work in the Natural Resource Management Sector, which includes work focusing on fish and wildlife, forestry, air, water and land quality protection and waste management (as opposed to the policy and social science side of the environmental industry) as well as field work, data management, inspection and enforcement..

YEAR ONE - Fall 

· BIOL 1110 Introductory Biology I 

· CBSY 1105  Introductory Microcomputer Applications 

· CHEM 1105 Introductory Chemistry 

· CMNS 1140 Introduction to Professional Communication 

· COOP 1101 Job Search Techniques 

· ENVI 1121 Environmental Issues 

· MATH 1117 Environmental Mathematics 

Spring 

· BIOL 1210 Introductory Biology II 

· ENVI 1106 Environmental Chemistry I 

· ENVI 1216 Introduction to Earth Sciences 

· ENVI 2315 Water and Soil Sampling 

· MATH 1115 Statistics I 

Summer 

· COOP 1110 Work Semester 1 

YEAR TWO - Fall 

· BIOL 2322 Ecology 

· COOP 2101 Leadership and the Job Search 

· ENVI 1206 Environmental Chemistry II 

· ENVI 2305 Environmental Toxicology 

· ENVI 2307 Environmental Physics 

· ENVI 2310 Solid Waste Management 

Spring 

· COOP 2110 Work Semester II 

Summer 

· COOP 2301 Career Search 

· ENVI 2405 Environmental Legislation 

· ENVI 2410 Water Resources Protection 

· ENVI 2415 Air Quality Monitoring 

· ENVI 2420 Contaminated Site Management 

· ENVI 2426 Health and Safety 

· ENVI 2900 Research Project 

COURSES

ENVI 1106 CR-4

Environmental Chemistry I

Students will study chemistry with a focus on environmental issues and applications. They will study concentration units, volumetric and gravimetric analysis, gases, organic chemistry, instrumental analysis, and nuclear chemistry.

ENVI 1121 CR-3

Environmental Issues

Students will learn to identify the basic scientific and social principles that underlie the main current environmental issues.  They will also examine local and global case studies and will study the effects of pollution and resource degradation on society.

ENVI 1206 CR-4

Environmental Chemistry II 

Students will study chemistry with a focus on environmental issues and applications. They will study oxidation-reduction reactions, general equilibria (with applications to electrochemistry, solubility, and acids and bases), intermolecular forces (with applications to miscibility and boiling/freezing points), and reaction kinetics. 

ENVI 1216 CR-4

Introduction to Earth Sciences

Students will study the basic principles of geology, hydrogeology, hydrology, and atmospheric science. They will learn the key physical mechanisms that affect the transport and transformation of pollutants released in the environment.

ENVI 2305 CR-3

Environmental Toxicology 

Students will study the principles of toxicology and the toxicological testing of chemicals, with emphasis on environmental pollutants. 

ENVI 2307 CR-4

Environmental Physics 
Students will learn the basic principles of physics that apply to environmental concerns. They will study topics in fluid mechanics and electricity and perform labs that illustrate the physical principles underlying common environmental instrumentation. 
ENVI 2310 CR-3

Solid Waste Management

Students will learn the principles of pollution prevention, waste minimization, recycling, landfill operation, incineration, and composting. They will study the basic concepts of environmental management systems and environmental audits.

ENVI 2315 CR-4

Water and Soil Sampling

Students will gain experience with the field sampling procedures, instrumentation and analytical methods used in water, soil, and sediment assessment and control.

ENVI 2405 CR-3

Environmental Legislation

Students will study current environmental legislation at the federal, provincial, and municipal levels. They will learn the correct procedures for adhering to current legislation. Students will participate in a case study, and will identify stakeholders and relevant legislation and regulations.

ENVI 2410 CR-3

Water Resources Protection

Students will learn the principles of operation of physical, chemical, and biological treatment systems for water and wastewater. They will also learn the principles of flood control, erosion prevention, and other methods of aquatic protection.

ENVI 2415 CR-4

Air Quality Monitoring

Students will gain experience with comprehensive sampling, instrumentation and analytical techniques used in ambient air and source monitoring, and will learn to apply the scientific principles underlying air monitoring and air quality issues.

ENVI 2420 CR-4

Contaminated Sites Management 

Students will learn the basic principles of contaminated sites management, including site assessment procedures, remediation methods, and the regulatory framework. They will also study the movement of contaminants in soils and groundwater. 

ENVI 2426 CR-3.5

Health and Safety

Students will study the dangers of hazardous materials through WHMIS and Transportation of Dangerous Goods systems and will learn safe emergency response procedures for spill incidents and the use of protective suits and respirators. They will also learn to recognize and control common contaminated sites hazards through the development of site health and safety plans

ENVI 2900 CR-3

Research Project

Students will engage in an intensive study of a selected topic in environmental protection technology. They will select a research topic, collect and interpret data, write a report on the results of the project, and present their results.

ENVI 3112 CR-3 

Environment and Society

Students will analyze environmental issues within their social contexts. They will examine the origins of public perception of environmental issues, including the role of the media, activists, whistle-blowers, and the artistic community. Students will debate the respective importance of science and public perception in influencing government policy in selected case studies.
ENVI 3212 CR-3
The Urban Environment

Students will analyze environmental issues within the contexts of community projects. They will conduct a local project, from initial fact-finding and community liaison to formal proposal, and will quantify its potential impacts using local case studies as a guide.

Elective Courses (for non-technology students)
Environmental Protection offers three courses for students from other disciplines who wish to learn more about the environment, and/or require it in their program of study.

ENVI 1112 is a hands-on course that teaches the basics of sampling and gathering knowledge about the environment without requiring a science background. It can count towards laboratory science credits for non-science students. 

ENVI 3112 (Environment and Society) is a discussion course that studies the role the media, the artistic community, business, and cultural groups play in environmental disputes. 

ENVI 3212 (The Urban Environment) is a course that discusses urban environmental issues from a variety of political, social, activist, and scientific perspectives.

All of the above courses qualify as General Liberal Education electives.

ENVI 2305 (Environmental Toxicology) is required for students who wish to take the Environmental Toxicology program at SFU.

Horticulture Technology Diploma

http://www.kwantlen.ca/calendar/programs/horp-di.html
Kwantlen's Horticulture Technology Diploma programs prepare students for opportunities in greenhouse and nursery production, golf course and athletic field management, or landscape design and installation. The program is designed so that students gain the skills, knowledge, and attitudes necessary to work successfully in a variety of disciplines within the horticulture industry at the technologist or management level. The Diploma program has theoretical and practical components and students are encouraged to make maximum use of KPUs facilities to gain competence in a realistic range of labour operations. Educational facilities include a modern glass greenhouse, a range of poly-houses, a nursery, a three-hole demonstration golf turf field lab, science labs and a developing landscape. For the most part, students work in small groups during practical instruction. Specializations include:

1. Greenhouse and Nursery Production 

2. Landscape Design and Installation 

3. Turf Management
1. Greenhouse and Nursery Production

The greenhouse and nursery segments of the horticulture industry in BC consistently increase in size and employment opportunities each year. The demand for qualified greenhouse/nursery technologists is high. This program provides students with the knowledge and skills needed to work successfully in greenhouse production of vegetable, flower or forestry crops, or the field and container production of ornamental plants in nursery environments. Graduates may be employed as assistant growers or growers in wholesale and retail nurseries, commercial greenhouse operations, garden centre and supply companies. Many graduates have chosen self-employment.

YEAR 1 – Fall – Semester 1 

· CBSY 1105 Introductory Microcomputer Applications 

· HORT 1102 Botany for Horticulture 

· HORT 1116 Introductory Equipment Maintenance 

· HORT 1155 Introduction to Plant Identification 

· HORT 1171 Production Practices – Fall 

· HORT 2472 Forestry Crop Production 

Spring – Semester 2 

· CMNS 1140 Business and Technical Communication: Theory and Application 

· HORT 1101 Pesticide Applicator/Dispenser Certification 

· HORT 1104 Soils, Soil Amendments and Soilless Media: An Introduction 

· HORT 1217 Introduction to Pest Management 

· HORT 1246 Plant ID for Production 

· HORT 1261 Plant Propagation 

· HORT 1271 Production Practices – Spring 

Summer 

· HORT 2300 Horticultural Work Experience 

YEAR 2 – 30 credits – Fall – Semester 3 

· BUSI 1209 Business Management in Horticulture 

· HORT 2371 Floriculture I 

· HORT 2375 Production Facilities and Equipment 

· HORT 2378 Greenhouse and Nursery Pests 

· HORT 2473 Greenhouse Environment 

Spring – Semester 4 

· BUSI 1205 Supervisory Skills 

· HORT 2372 Greenhouse Vegetable Production 

· HORT 2463 Nursery Production 

· HORT 2477 Production Horticulture Management 

· HORT 2479 Spring Floriculture 

2. Landscape Design and Installation

The increased development of sustainable public and private landscapes, parks, and gardens has created a demand for individuals trained in landscape design, installation, and maintenance. The Landscape specialization offers exciting opportunities for individuals seeking a career in the landscape industry. Employment opportunities exist for supervisors and managers in residential and commercial landscaping companies, garden design firms, arboriculture, municipal park management and maintenance, and in horticulture materials supply companies. The opportunity for self-employment is high.

YEAR 1 –Fall – Semester 1 

· CBSY 1105 Introductory Microcomputer Applications 

· HORT 1102 Botany for Horticulture 

· HORT 1116 Introductory Equipment Maintenance 

· HORT 1122 Introduction to Landscape Practices 

· HORT 1155 Intro to Plant Identification 

· HORT 1230 Sustainable Turf Management 

Spring – Semester 2 

· CMNS 1140 Business and Technical Communication: Theory and Application 

· HORT 1101 Pesticide Applicator/Dispenser Certification 

· HORT 1104 Soils, Soil Amendments and Soilless Media: An Introduction 

· HORT 1217 Introduction to Pest Management 

· HORT 1224 Landscape Drafting 

· HORT 1240 Arboriculture I 

· HORT 1255 Plant ID II 

Summer 

· HORT 2300 Horticultural Work Experience 

YEAR 2 – Fall – Semester 3 

· BUSI 1209 Business Management in Horticulture 

· HORT 2308 Landscape IPM 

· HORT 2320 Landscape Design I 

· HORT 2334 Irrigation, Drainage and Lighting 

· HORT 2355 Plant Identification III 

Spring – Semester 4 

· BUSI 1205 Supervisory Skills 

· HORT 2412 Landscape Estimating and Contract Administration 

· HORT 2420 Landscape Design II 

· HORT 2426 Landscape Construction 

· HORT 2442 Arboriculture II 

3. Turf Management

Turf management is a key component of the landscape trades, recreation, and tourism industries and a significant component of the provincial economy. There is steady growth in the demand for qualified turf managers. Graduates from the program have the skills necessary to achieve management level careers in turfgrass operations. Students are involved in the ongoing development and maintenance of the golf turf and landscape turf on campus. While many graduates find employment in the golf course industry, opportunities also exist in lawn care, athletic field management, commercial sod growing, and management of cemeteries, parks, and recreational facilities. Related careers include golf course construction, equipment supply, and fertilizer and seed sales. A number of turf management graduates have established successful careers in arboriculture.

YEAR 1 – Fall – Semester 1 

· CBSY 1105 Introductory Microcomputer Applications 

· HORT 1102 Botany for Horticulture 

· HORT 1116 Introductory Equipment Maintenance 

· HORT 1134 Turf Maintenance Operations 

· HORT 1155 Intro to Plant Identification 

· HORT 1230 Sustainable Turf Management 

Spring – Semester 2 

· CMNS 1140 Business and Technical Communication: Theory and Application 

· HORT 1101 Pesticide Applicator/Dispenser Certification 

· HORT 1104 Soils, Soil Amendments and Soilless Media: An Introduction 

· HORT 1217 Introduction to Pest Management 

· HORT 1223 Basic Landscape Operations 

· HORT 1240 Arboriculture I 

· HORT 1255 Plant ID II 

Summer 

· HORT 2300 Horticultural Work Experience 

YEAR 2 – Fall – Semester 3 

· BUSI 1209 Business Management in Horticulture 

· HORT 2330 Advanced Turf Management 

· HORT 2333 Turfgrass Pest Management 

· HORT 2334 Irrigation, Drainage and Lighting 

· HORT 2335 Sports Turf Management Practices 

Spring – Semester 4 

· BUSI 1205 Supervisory Skills 

· HORT 2304 Grounds Machinery 

· HORT 2436 Golf Course Management 

· HORT 2437 Turf Irrigation Systems: Design and Operation 

· HORT 2442 Arboriculture II 

Additional courses offered include:

HORT 1110 Introduction to Sustainable Horticulture 

HORT 2490 Organic Greenhouse Crop Production

HORT 1119 Landscape and the Environment I

Transfer opportunities

KPU’s Bachenor of Business Administration

Horticulture Technology Diploma graduates are eligible to transfer into the third year of Kwantlen’ Bachelor of Business Administration (in either Entrepreneurial Leadership or Human Resources Management) upon successful completion of additional course work in Accounting, English, Microeconomics, Statistics and Marketing. Students can combine technology-level training with enhanced business training and receive two credentials (Diploma and Degree) in a 4.5 year course of study. 

Kwantlen’s Bachelor of Science in Integrated Pest Managtment

Approximately 30 credits of the technology program (10 courses) are part of the curriculum of the Bachelor of Science in Integrated Pest Management. Technology students may apply these credits towards the BSc, IPM. 

Other

Graduates of the Technology program may access advanced level admission to the Bachelor of Applied Horticulture Technology at Olds College in Olds, Alberta. Credits may transfer to the University of Guelph and Ontario Agricultural College in Guelph, Ontario.

CERTIFICATE IN ENGINEERING 

http://www.kwantlen.ca/calendar/programs/apsc.html
Kwantlen offers the full first year of the Engineering program for students wishing to transfer to UBC or UVic in the following areas of engineering:

· Chemical and Biological Engineering (UBC) 

· Civil Engineering (UBC) 

· Computer Engineering (UBC, UVic) 

· Computer Science (UVic) 

· Electrical Engineering (UBC, UVic) 

· Engineering Physics (UBC) 

· Geological Engineering (UBC) 

· Integrated Engineering (UBC) 

· Mechanical Engineering (UBC, UVic) 

· Metals and Materials Engineering (UBC) 

· Mining Engineering (UBC) 

· Software Engineering (UVic)

Kwantlen's first year program is based on UBC's program. With one second-semester course substitution students can complete UVic's first year program and could need one additions first year course for Mechanical engineering. Students wishing to pursue engineering studies at SFU can transfer some course credits. Students who wish to transfer to UNBC/UBC's joint Environmental Engineering program can meet most first year plus one second year requirement with one or two course substitutions.

Semester 1 - Fall 

APSC 1124(f) Introduction to Engineering 

APSC 1151(f)(su) Introduction to Engineering Graphics 

CHEM 1154(f) Chemistry for Engineering 

CPSC 1103 Introduction to Computer Programming I 

ENGL 1100 Writing, Reading and Thinking: An Introduction (or another 1100 level ENGL course)
MATH 1120 Differential Calculus 

PHYS 1120 Physics for Physical and Applied Sciences I 

Semester 2 - Spring 

APSC 1299(sp) Introduction to Microcomputer Systems 

MATH 1220 Integral Calculus 

MATH 1152(sp) Matrix Algebra for Engineers 

PHYS 1170(sp) Mechanics I 

PHYS 1220 Physics for Physical and Applied Sciences II 

Students also need to complete Complementary Studies electives.
Biology

BIOL 1110 CR-4

Introductory Biology I

Students will study the diversity of life on Earth, the classification of organisms, and the interactions of organisms with their environments. They will examine the structure and function of body systems in a variety of organisms.

BIOL 1112 CR-4

Biology Today

Students will focus on current advances in human heredity and evolution and will examine some of the most exciting and controversial topics in current day Biology, including cloning, stem cell research and genetically modified foods. In the labs students will make a DNA fingerprint, isolate and amplify their own DNA and have a chance to use equipment found in high-tech facilities.

BIOL 1160 CR-4 

Anatomy and Physiology I

Students will study the major organ systems of the human body responsible for support, movement, circulation, respiration and digestion.  They will also overview nervous and endocrine control, pharmacology and microbiology.  Students will study these topics using a self-directed modular format.

BIOL 1210 CR-4

Introductory Biology II

Students will study concepts of inheritance and biological evolution. They will examine the major classes of biological chemicals, the structure and function of cells, and the processes of cellular respiration and photosynthesis. They will study the patterns and mechanisms of embryological development.

BIOL 1260 CR-4

Anatomy and Physiology II

Students will continue to examine the major organ systems of the human body, focusing on the excretory, nervous, immune and reproductive systems. Examination of these systems will include related, basic concepts in pharmacology and microbiology. Students will study these topics using a self-directed modular format.

BIOL 2320 CR-4

Genetics

Students will examine the principles of heredity, transmission of traits, exchange of genetic information, mutation, linkage, gene action and recombinant DNA technology, with emphasis on problem solving. They will acquire a variety of laboratory skills including sterile techniques, isolation of DNA, electrophoresis and photo microscopy.

BIOL 2321 CR-4 

Cell Biology

Students will examine the ultrastructure of the eucaryotic and prokaryotic cell along with molecular activities associated with these structures.  They will also identify and understand the experimental techniques and data that support the current view of cell structure and function. Students will develop considerable skill in the preparation of materials for microscopic examination.

BIOL 2322 CR-4

Ecology

Students will learn the basic properties of ecosystem, community and population ecology, including energy transfer, mineral cycling, community structure and dynamics, competition, predation, evolution and population dynamics. They will also perform lab and field work.

BIOL 2330 CR-4

Microbiology

Students will study a variety of microorganisms including bacteria, fungi, algae, protozoa, and viruses.  They will examine several aspects of microorganisms, including diversity, structure and function, metabolism, growth, reproduction and genetics.

BIOL 2421 CR-3

Cellular Biochemistry 

Students will learn the patterns and reactions of cellular metabolism with particular attention to the structure and function of proteins, the mechanisms of reactions, and the interrelationships and control of catabolism and anabolism.

Chemistry

Chemistry Qualifying

CHEQ 1094 CR-4

Preparation for General Chemistry

Students will study: exponential notation, significant figures, dimensional analysis, metric system, density, symbols, chemical formula and equations, percentage composition and simplest formula, atomic mass, mole concept, stoichiometry, solutions molarity, classification of matter, gases, periodic table and some descriptive chemistry. They will also perform experiments in the laboratory.

CHEM 1101 CR-4

CSI: Chemical Sciences Investigation

Students will learn introductory chemical concepts framed in the context of the forensic sciences and will perform some of the techniques seen on crime shows. Students will, for example, examine latent fingerprints by fuming and dusting a variety of surfaces, analyze soil samples, and identify a crime scene plastic sample by density, flame tests and analysis. This course would be of particular interest to students pursuing a career as an elementary level educator. 
CHEM 1105 CR-4

Introductory Chemistry

Students will learn about: thermochemistry, freezing point depression, boiling point elevation, liquids and gases, solutions, acids and bases, ionic equilibria, chemical equilibria, and oxidation and reduction, after a quick review of the content of CHEM 1094. They will also perform laboratory work.

CHEM 1110 CR-4

The Structure of Matter

Students will study the modern view of atomic structure, nuclear chemistry, theories of bonding and molecular structure, organic chemistry (properties and reactions of the major functional groups and isomerism) after a brief review of stoichiometry, gases and the treatment of experimental data. Students will also perform experiments in the laboratory.

CHEM 1154 CR-4

Chemistry for Engineering

Students will learn about stoichiometry, gases, liquids, solids and solutions, equilibrium, acids and bases, thermodynamics, and chemical kinetics. They will also perform laboratory work..

CHEM 1210 CR-4

Chemical Energetics and Dynamics

Students will learn about topics including liquids, solids and solutions, a review of redox reactions, electrochemistry, the laws of thermodynamics, equilibrium, acids and bases, ionic equilibria, and chemical kinetics. They will also perform experiments in the laboratory.

CHEM 2310 CR-4

Physical Chemistry

Students will study chemical kinetics, thermodynamics, and spectroscopy at a second-year level with the appropriate mathematical rigour. They will also apply these physical chemistry principles in a lab setting.

CHEM 2311 CR-3

Physical Chemistry for Life Sciences

Students will study chemical kinetics, thermodynamics, and spectroscopy at a second year level without some of the mathematical rigor commonly associated with a second-year physical chemistry course.

CHEM 2315 CR-4

Analytical Chemistry

Students will learn the fundamental concepts of analytical chemistry. They will study quantitative analysis of aqueous solutions and solid samples, experimental design and data analysis, as well as spectroscopic and chromatographic methods. Students will engage in extensive laboratory work and practical applications.

CHEM 2320 CR-4

Organic Chemistry I

Students will study the fundamental aspects of modern organic chemistry as illustrated by the structure, physical and spectroscopic properties and reactions of alkanes, cycloalkanes, alkenes, dienes, alkynes, halogen compounds, alcohols, ethers, aldehydes and ketones. They will also perform experiments in the laboratory.

CHEM 2410 CR-5

Physical-Inorganic Chemistry

Topics covered in this course are: properties, bonding, structure and reaction of coordination compounds, spectroscopy, chemical kinetics, reaction rate theories, solution equilibria and electrochemistry. The laboratory component of this course stresses analytical and inorganic methods in Chemistry.

CHEM 2420 CR-4

Organic Chemistry II

Students will study the structure and reactions of aromatics, polycyclic aromatic and heteroaromatic compounds, and their enolates, and an introduction to the chemistry of fats, carbohydrates and proteins. They will also perform experiments in the laboratory. 

Geography

GEOG 1101 CR-3

Introduction to Geography

Students will examine the nature and diversity of geography, which attempts to describe and to understand human growth, distribution, social-cultural and economic activities and interactions. They will also learn how the physical environment facilitates or constrains these activities and how human activities may, in turn, affect the natural environment, including the atmosphere, soil, and plant and other natural resources.

GEOG 1110 CR-3

Introduction to the Atmosphere

Students will apply basic scientific principles to study the atmosphere, examine weather processes, and describe patterns of climate worldwide. They will explain how the flows and transfer of energy and water to and from the Earth’s surface.  They will examine the integration of producing a variety of atmospheric phenomena ranging from microscale weather events, such as local convection and clouds with vertical development, to macroscale frontal systems, wind belts, and general air mass circulation. Students will also discuss evidence and theories concerning long term climate change.description

GEOG 1120 CR-3

Introduction to Earth Science

Students will examine the origin, composition and evolution of the solid Earth through a study of its rocks and minerals, the geologic time scale, and the role of tectonic processes in creating and modifying continents, regulating volcanism and seismic activity. They will also demonstrate how the Earth's surface has been modified by weathering, fluvial (stream), glacial, and slope processes.

GEOG 1130 CR-3

Human Impacts on Canadian Environments

Students will examine the relationships between humans and physical environments, with particular emphasis on Canada, a country whose natural resource base has long been the main driver of its development.  They will examine a range of views on sustainability, apply these to the selected environmental issues in Canada, and then compare and contrast the effectiveness of public policy towards improving and preserving Canadian environments.

GEOG 1160 CR-3

Regional Geography of British Columbia

Students will examine the evolution of regional patterns of socio-economic growth and development in British Columbia from a geographical perspective. They will examine interactions between physical resources and constraints and cultural and economic landscapes.

GEOG 2120 CR-3

Economic Geography

Students will analyze the location and distribution of economic activities, and the socioeconomic causes and consequences of these patterns over space. They will examine issues and theories relevant to natural resources, manufacturing, transportation and communications, and services, at a range of scales. Students will explore issues of land use and environmental sustainability in an economic and spatial context. They will study the structure of the world economy, socioeconomic development, methods of flexible production, gendered labour and processes of globalization.

GEOG 2130 CR-3

Social and Cultural Geography

Students will explore the interactions among culture, society, and geographic space. They will examine the geographic origins, spatial variation, and spatial diffusion of various social/cultural phenomena, as well as their reflection in the material landscape, approaches characteristic of ‘traditional’ social/cultural geography. Students will also employ the concepts and theoretical perspectives characteristic of the ‘new’ cultural geography to critically examine the spatial dimensions of social/cultural issues at various scales of analysis

GEOG 2140 CR-3

Regional Geography of Canada

Students will examine the evolution of physical and human environments, and regional patterns of socioeconomic development in Canada, from a geographical perspective. They will analyze and critically comment on interactions between regions within Canada, on patterns of trade, immigration, and other activities within national, continental, and international contexts, and on possible futures for Canada and its regions.

GEOG 2170 CR-3

Regional Geography of Europe

Students will examine the physical and human geography of the countries of Eastern and Western Europe. They will examine the roles played by the physical, cultural and economic resources in the development of the region.

GEOG 2185 CR-3 (formerly 1185)

Regional Geography of East Asia

Students will explore the physical and human geography of South Asia. They will examine South Asia’s landforms, climate, settlement, population, historical geography, economic activities, and cultural landscapes. Students will gain an understanding of the major geographical patterns, processes, issues, and problems of South Asia.
GEOG 2190 CR-3 (formerly 1190) 

Regional Geography of South Asia

tudents will explore the physical and human geography of South Asia. They will examine South Asia’s landforms, climate, settlement, population, historical geography, economic activities, and cultural landscapes. Students will gain an understanding of the major geographical patterns, processes, issues, and problems of South Asia.

GEOG 2250 CR-3

Urban Geography

Students will discover how cities are complex networks of infrastructure and built form, whose character is central to human activities. They will examine how cities emerged, and how they vary in character globally, with special attention to current cities in Canada. Students will consider models of urban structure and function, along with concepts of land use, governance, and planning for local development. They will also explore socioeconomic and ecological aspects of urbanization, including its dimensions worldwide, issues of stratification and liveability, and possible futures for urban regions.

GEOG 2310 CR-3

Climatology

This course applies scientific principles and methods to climatological processes. The study investigates concepts such as the radiation and energy balance, lapse rates and stability, water budgets and general circulation modelling as well as forecasting and climatic change.

GEOG 2320 CR-3

Geomorphology

Students will examine geological and environmental processes that sculpt, modify, and erode landforms at the Earth's surface. They will focus on processes taking place in or on slopes, streams, soils, groundwater, and glacial environments. Students will also examine the interrelationships between human activities and environmental degradation.

GEOG 2330 CR-3

Introduction to Hydrology

Students will examine theoretical and applied aspects of the hydrology of the near-surface environment of the Earth's surface. They will analyze the hydrologic cycle, precipitation processes, groundwater flow, surface runoff and snowmelt processes. Students will examine applied techniques including the collection, compilation and processing of field data.

GEOG 2340 CR-3

Biogeography

Students will examine the past and present geographic distribution of wild plants and animals. They will study terms and theories applicable to biogeography, and the systems used to classify wild animals and plants. Students will investigate the various factors that influence the spatial and temporal patterns in the distribution of the earth's biomes, as well as the evolution and extinction of species. They will examine the impacts of humans on the biosphere, and human awareness of, and responses to, these impacts

GEOG 2390 CR-3

Geographic Information and Data Analysis

Students will explore techniques for describing, analyzing and visualizing geographic information. They will examine the use and application of descriptive and inferential statistical methods in geographical research.

GEOG 2395 CR-3

Cartographic Techniques

Students will study the theoretical and practical aspects of cartography. They will discuss the value of maps in geography, and will examine the techniques and appropriate uses of various maps in geographical contexts. Students will review map projections, field surveying, and topographic maps, and also construct thematic maps related to selected topics in geography. They will study other cartographic techniques, such as remote sensing (aerial photographs and satellite images), geographical information systems and computer assisted mapping.

GEOG 2400 CR-3

Introduction to (GIS)

Students will explain the basic theory of Geographic Information Systems (GIS) and apply GIS concepts to practical problems in geography at an introductory level. They will discuss a range of GIS technical issues, apply GIS operations using a popular desktop GIS software package, and through these applications improve their skills in designing and creating appropriate graphics

GEOG 3100 CR-3

Research Methods in Human Geography

Students will examine the scope, nature, and practices of research in human geography. They will critically analyze the advantages and limitations of selected methods, and then study how research is designed and revised through the interplay of various theoretical perspectives, their testing and their advancement through empirical studies. Students will outline and apply the sequence of sampling plans, data collection and data analysis to create a research design.

GEOG 3210 CR-3 

Geography of Cultures

Students will study the major traditions, themes, and theories of social and cultural geography, all within an ecological approach to the study of human societies. They will examine the character of selected world regions, analyze their present level of development, and identify socioeconomic, political, ecological, and cultural factors that influence development outcomes, past and present. Students will analyze selected rural and urban landscapes, ancient and contemporary, and discuss a series of examples of the spatial diffusion of cultural phenomena.

GEOG 3220 CR-3

Political Geography

Students will investigate the origins, concepts, theories, and applications of political geography. They will examine the ties between politics and space, various forms of political organization over time, and the historical development of political geography as a branch of human geography. Students will also study forms of political organization at different geographic scales, from the local to the global, and critically assess contemporary political issues associated with each of these scales.

GEOG 3310 CR-3

Natural Hazards

Students will investigate physical processes and initiation of natural hazards such as geologic hazards (earthquakes, volcanoes), atmospheric hazards (hurricanes, tornadoes), hydrologic hazards (flooding, water pollution), biologic hazards (pests, disease), as well as more general topics such as global climate change and its perceived effects on hazard frequency. Students will analyze why certain populations are at risk and how humans try to prepare for and mitigate hazardous conditions. They will examine new technologies and investigate historic and recent events in case studies, lab and field trip settings.

GEOG 3320 CR-3

Seminar in Natural Resource Management

Students will examine the character, roles, and interactions among the private sector, public sector, and non-government organizations in the management of resource bases in selected countries and regions worldwide. They will discuss critically a range of conceptualizations of resources, and approaches to their management, including the effectiveness of those management systems in addressing environmental issues, preserving ecological capital, and achieving socioeconomic goals. 

Mathematics

MATQ 1093 CR-3

Intermediate Algebra

Students will study algebraic concepts and methods, making use of them in problem solving. They will study polynomial, rational, exponential, logarithm and trigonometric functions.

MATH 1110 CR-3

Supported Pre-Calculus Algebra

Students will study the concept of function in depth. They will study polynomial, rational, exponential, logarithmic and trigonometric functions, and their graphs.

MATH 1112 CR-3

Pre-Calculus Algebra 

Students will study the concept of function in depth.  In particular they will study polynomial, rational, exponential, logarithmic and trigonometric functions, and their graphs.

MATH 1115 CR-3

Statistics I

Students will summarize and display data and perform inferences about proportions, means and standard deviations for one and two populations.  They will also perform regression analysis, and determine probabilities.
MATH 1116 CR-3

Mathematical Explorations

Students will study the structure and development of Mathematics from the point of view of the non-mathematician.They will study historical material on the development of classical mathematical ideas as well as the evolution and structure of more recent mathematics, gaining an appreciation of historical and contemporary mathematical thinking. This is an exploratory course in mathematics for students who have minimal mathematical background and whose major interests lie outside of the sciences.  This course can be used to partially fulfill the quantitative requirement of the BA degree. .

MATH 1117 CR-3

Environmental Mathematics

Students will study algebraic concepts and methods, making use of them in general and environmental problem solving. They will study basic geometry and trigonometry, as well as functions (polynomial, rational, exponential, and logarithmic).

MATH 1120 CR-3

Differential Calculus

Students will learn to differentiate algebraic and elementary transcendental functions and to apply these skills to graphing, maxima and minima, related rates, and rectilinear motion. They will be introduced to parametric curves and their differential calculus

MATH 1130 CR-3

Calculus for Life Sciences I

Students will study differential calculus and its applications to biological sciences. In particular, they will study limits and differentiation of algebraic and elementary transcendental functions, with applications to graphing, optimization, and growth and decay.

MATH 1140 CR-3

Calculus I (Business Applications)

Students will study the differentiation of algebraic and elementary transcendental functions and apply these skills to graphing, finding maxima and minima and solving problems in business, economics and social sciences. Students will also study first and second order partial derivatives

MATH 1152 CR-3

Matrix Algebra for Engineers

Students will solve systems of linear equations, and study the algebra of matrices, determinants, invertibility, eigenvalues and eigenvectors, diagonalizability and systems of linear Ordinary Differential Equations (ODE’s). They will study the geometry of Euclidean space, dot and cross products, the arithmetic of complex numbers, exponentials and logarithms of complex numbers, and the complex plane. Students will use a Computer Algebra System to solve problems in matrix algebra.

MATH 1190 CR-4 

Mathematics for Elementary School Teachers

Students will study the theory and applications of arithmetic, geometry and data analysis (statistics). This course is designed for students planning a career as an elementary school teacher.
MATH 1220 CR-3 
Integral Calculus

Students will learn to integrate algebraic and elementary transcendental functions and to apply these skills to appropriate problems. In addition, they will learn the fundamental theorem of calculus, the integral calculus of parametric curves, Taylor polynomials, sequences and series and simple differential equations.

MATH 1230 CR-3

Calculus for Life Sciences II

Students will study integral calculus and its applications to biological sciences. In particular, they will study the indefinite and definite integral, functions of several variables, differential equations, and probability theory, with applications to biological problems.

MATH 1240 CR-3

Calculus II (Business Applications)

Students will study the integration of algebraic and elementary transcendental functions and apply these skills to solving problems in business, economics and social sciences. They will also study multivariate differential calculus, differential equations, matrix algebra and linear programming.

MATH 2232 CR-3 

Linear Algebra

Students will study systems of linear equations, matrices, determinants, eigenvalues and eigenvectors, dot products, the Gram-Schmidt process, vector and scalar projections, lines and planes in Euclidean space.  Students will also study vector spaces, including general vector spaces and subspaces, linear independence, spanning sets, bases, and linear transformations.  Students will write simple proofs.

MATH 2234 CR-.50

Computer Applications of Linear Algebra for Applied Science Students 

Students will learn to use a computer algebra system to solve linear algebra problems from physics and applied science.

MATH 2315 CR-3

Probability and Statistics

Students will study introductory probability and statistics using a background of calculus. Topics include concepts of randomness, probability, probability distributions for discrete and continuous random variables, descriptive statistics, multivariate distributions, laws of expectation, functions of random variables, sampling, statistical inference, and hypothesis testing.

MATH 2321 CR-3

Multivariate Calculus (Calculus III)

Students will study the calculus of three dimensions. They will study surfaces, differentiation, partial derivatives including the Chain Rule, differentials, curves and tangents, optimization including Lagrange Multipliers, double and triple integrals, in polar, cylindrical, spherical and general coordinate systems as well, applications, and use of computer algebra software.

MATH 2331 CR-3

Introduction to Analysis

Students will study the theory that underlies differential and integral calculus. In particular, they will study real numbers, limits of sequences, limits of functions, continuity, and will learn how to construct proofs involving these concepts

MATH 2335 CR-3

Statistics for Life Sciences

Students will learn statistical techniques and their application to life sciences. They will study descriptive statistics, elementary probability, random variables, probability distributions, in particular, the binomial, normal, t and chi-square distributions, confidence intervals and hypothesis testing for population means, proportions and variances, as well as for differences in population means and proportions. Students will also study linear regression.

MATH 2341 CR-4

Introduction to Statistics for Business

Students will learn statistical techniques and their application to business and economics. They will study descriptive statistics, elementary probablity, random variables, sampling distributions, linear regression, correlation, estimation and hypothesis testing. They will also learn how to apply statistical software to descriptive and inferential statistics. Distributions studied will include binominal, normal, t- and chi-square distributions.

MATH 3150    CR-3

The Structure of Mathematics

Students will study the underlying structure of mathematics, including mathematical symbolism, introduction to set theory and introduction to logic.  They will develop an understanding of methods of proof and an appreciation for the structure of mathematics.

MATH 3250    CR-3

Geometry

Students will study Euclidean and other geometries, and construct geometrical proofs and objects. They will apply geometric conepts and reasoning to practical problems.

MATH 3322 CR-3

Vector Calculus (Calculus IV)

Students will learn the calculus of vector valued functions and vector fields, with special emphasis on differential operators and applications in physics.  They will study:  derivatives of vector valued functions, including the chain rule, Jacobians and invertibility, differential operators, line integrals and Green’s theorem, surface integrals including divergence and Stokes’ theorems, path independence and conservative fields and potentials.

MATH 3421 CR-3

Ordinary Differential Equations

Students will study the theory and application of ordinary differential equations, including numerical, graphical and matrix methods.

MATH 3450    CR-3

History of Mathematics

Students will study the aspects of the history of mathematics from its earliest beginnings in solving concrete problems through the development of abstraction and rigour in the nineteenth and early twentieth centuries.  They will examine and analyse both the growth of ideas and the context in which they developed, with emphasis on the mathematics taught in secondary school and the first two years of university study.

MATH 4150    CR-3

Number Theory

Students will study the following topics:  divisibility, properties of types of integer numbers, primes, congruences, Diophantine equations, primitive roots, and quadratic residues.

MATH 4250    CR-3

Special Topics in Mathematics

Students will study a particular advanced topic in mathematics, depending upon student interest and faculty availability.
MATH 4350    CR-3
Senior Project

Students will complete a substantial research project under the supervision of an instructor.  They will identify relevant sources of information, in the form of a literature search and review, and submit a final paper investigating a research question. 

Physics

PHYS 1100 CR-4

Introductory Physics

Students in this survey course will study kinematics and dynamics in one and two dimensions, energy and momentum conservation, electricity and magnetism, waves, and geometric optics. In the lab students will also study basic techniques of measurement, including the use of computers and report writing.
PHYS 1101 CR-4

Physics for Life Sciences I

Students will learn about translational and rotational kinematics and dynamics; simple harmonic motion, waves and sound; work, power, energy, and momentum with linear, rotational and oscillatory motion; fluids; and heat. They will use computers extensively in the lab for data collection and analysis.

PHYS 1102 CR-4

Physics for Life Sciences II

Students will learn about electrostatic forces and fields; magnetic forces, fields, and induction; AC circuits; wave optics; quantum and atomic physics; and radioactivity. They will use computers extensively in the lab for data collection and analysis.

PHYS 1112 CR-3

Pulp Physics: Physics in Pop Culture  (this course will change effective Jan. 2009. View future changes ).

Students will study a wide range of physical concepts in the context of popular culture (typically pulp fiction). They will investigate the often-incorrect portrayal of basic physics in varied source material (movies, television, and print media). Students will critically view source materials and determine when the physics has been correctly or incorrectly portrayed. This is an introductory course in physics intended for students not specializing in science or applied science. Basic arithmetic, but no prior study of physics, is required.

PHYS 1120 CR-4 

Physics for Physical and Applied Sciences I

Students will learn about statics, dynamics, oscillations, mechanical waves and sound. They will use computers extensively in the lab for data collection and analysis.

PHYS 1170 CR-3

Mechanics I

Students will study the statics, kinematics and dynamics of particles and rigid bodies. They will apply vector analysis to three-dimensional static-equilibrium problems, and differential and integral calculus to dynamics problems, as well as make use of Newton’s laws and the concepts of impulse, momentum, work and energy. Students will focus on the analysis of practical mechanics problems in two and three dimensions. 

PHYS 1220 CR-4

Physics for Physical and Applied Sciences II

Students will learn about optics, modern physics, electricity and magnetism. They will use computers extensively in the lab for data collection and analysis.

PHYS 2101 CR-2.5

Experimental Physics I

Students will learn how physical principles are applied in designing experiments and analyzing their results. They will learn the electronic skills necessary to work in a modern physics laboratory. Students will perform experiments in basic analogue and digital electronics, learn the use of standard electronic instrumentation, and use the computer for data analysis.

PHYS 2201 CR-2.5

Experimental Physics II

Students will learn how physical principles are applied in designing experiments and analyzing their results. They will use analogue and digital electronics, electronic instrumentation and computers, in the acquisition of experimental data. Students will perform experiments in thermodynamics, electronics, and modern physics, and will use computers in modelling, data analysis, and in writing reports.

PHYS 2330 CR-3

Intermediate Mechanics

This course extends the concepts covered in PHYS 1120. Students will study the general motion of particles and rigid bodies, inertial and non-inertial frames of reference, the harmonic oscillator, and central forces.

PHYS 2420 CR-3

Intermediate Electricity and Magnetism

Students will learn the principles of electricity and magnetism at an intermediate level. Topics covered are: electrostatic forces and fields, electric potential, capacitance and dielectrics, DC and AC circuits, magnetic fields, magnetic properties of materials, and introduction to semi-conductor devices and Maxwell’s equations.

PHYS 2421 CR-2

Laboratory in Electric Circuits

Students will learn about: measuring voltage, frequency and phase angle using an oscilloscope; charging and discharging of a capacitor; RC, RL and LCR circuits; resonance and oscillations; rectification and filter circuits; transistor characteristics and amplification; and operational amplifiers.

PHYS 2424 CR-3

Relativity and Quanta

Students will study special relativity and quantum physics at an intermediate level. They will examine aspects and applications of Lorentz transformation, dynamics and conservation laws. Students will also review the experimental evidence for quantization and conduct a qualitative discussion of quantum mechanics and their application to simple systems of atoms and nuclei.

PHYS 3202 CR-3

Biophysics

Students will study the biomechanics of the skeletal system, the strength of materials as it applies to the human body, the fluid dynamics of the circulatory system, diffusion and Brownian motion, thermoregulation of the body, the optics and neurophysics of vision, the acoustics of the ear and the human voice, electrical models of nerve conduction, and radiation dosimetry.

A survey of mechanics covering vectors, statics, kinematics, dynamics, energy, momentum, rotation, gravitation, vibrations, and special relativity.

PHYS 111 General Physics II

This course involves the study of electricity and magnetism, waves, physical optics, sound, and atomic and nuclear physics.

PHYS 114 Fundamental Physics I

A survey of mechanics covering vectors, kinematics, dynamics, energy, momentum, rotation, gravitation, vibrations, waves and special relativity. This course, together with PHYS 115, is particularly suitable for students going into the physical sciences or engineering.

PHYS 115 Fundamental Physics II

Electricity and magnetism, AC circuits, physical optics, and quantum physics.

PHYS 116 Fundamental Physics III

Statics of particles, force-couple systems and rigid body statics. Extension of principles from PHYS 114 and application to practical and more advanced dynamics problems. Thermometry, thermal properties of matter, heat, geometrical optics.

PHYS 200 Thermal Physics and Waves

Temperature, heat, the zeroth, first, second and third laws of thermodynamics, kinetic theory, and a mathematical treatment of waves. 

PHYS 201 Electricity and Magnetism

The study of electric and magnetic fields; DC and AC circuits; LR, RC, LRC circuits; resonance; Maxwell's Equations, Fourier Analysis and electromagnetic waves.

PHYS 210 Physics Laboratory I

A weekly three-hour lab in mathematical methods, thermodynamics, electrical measurements and mechanics.

PHYS 211 Physics Laboratory II

A weekly three-hour lab in electricity and magnetism, electronics and mechanics.

PHYS 218 Computational Physics

Use of computer software to solve numerical problems in physics. Applications include drag forces, the driven, damped oscillator, simulations of chaotic systems, random variables, techniques for handling digital data and signal processing.

PHYS 222 Mechanics

Newtonian mechanics of particles and rigid bodies. Topics include rocket propulsion, collisions, central forces, rotating frames of reference, and rotation of rigid bodies.

Diploma in the Outdoor Recreation Management Program

http://www.capilanou.ca/programs/outdoor-recreation.html
First Term
REC 149
Computer Applications for Outdoor Recreation and Tourism.00

REC 152
Environmental Stewardship I

REC 156
Natural History for Outdoor Leaders

REC 157
Wilderness Leadership Skills

TOUR 111
Tourism Introduction: Theory and Practice

Choose 3.00 credits from the following list:
CMNS 154
Communications in Outdoor Recreation and Tourism

CMNS 174
Wilderness Leadership Communications

Second Term
REC 163
Wilderness First Aid I

REC 169
Interpreting Natural and Cultural Landscapes

REC 245
Organizational Leadership for Outdoor Recreation Programs

TOUR 116
Financial Planning in Tourism I

TOUR 208
Risk Management for Tourism and Outdoor Recreation

Choose 3.00 credits from the following list:
TOUR 104
Marine Tourism and Interpretation

TOUR 118
Special Events - Tourism Generators

TOUR 120
Adventure and Eco-Tourism

TOUR 125
Financial Planning in Tourism II

TOUR 202
Strategic Marketing Management - Case Study Approach

TOUR 227
Heritage, Cultural and Arts Planning for Tourism

TOUR 232
Tourism Planning

WLP 153
Guiding Leadership

Third Term
REC 151
The Outdoor Recreation Environment

REC 252
Environmental Stewardship II

TOUR 112
Tourism Marketing

TOUR 113
Human Resource Management in Tourism

TOUR 233
Cross Cultural Tourism

Choose 3.00 credits from the following list
TOUR 104
Marine Tourism and Interpretation

TOUR 118
Special Events - Tourism Generators

TOUR 120
Adventure and Eco-Tourism

TOUR 125
Financial Planning in Tourism II

TOUR 202
Strategic Marketing Management - Case Study Approach

TOUR 227
Heritage, Cultural and Arts Planning for Tourism

TOUR 232
Tourism Planning

WLP 153
Guiding Leadership

Fourth Term
REC 255
Outdoor Recreation Practicum
9.00

Wilderness Leadership Skills Courses

Choose 4.00 credits from the following list
WLP 124
Winter Skills
2.00

WLP 125
Ski Touring
2.00

WLP 126
Backpacking
2.00

WLP 127
Mountaineering
2.00

WLP 128
Rock Climbing I
2.00

WLP 129
Rock Climbing II
2.00

WLP 130
Rock Rescue Clinic
1.00

WLP 131
Nordic Skiing I
2.00

WLP 132
Nordic Skiing II
2.00

WLP 133
Canoeing I
2.00

WLP 134
Canoeing II
2.00

WLP 135
Rafting I
2.00

WLP 136
Rafting II
2.00

WLP 137
Sea Kayaking I
2.00

WLP 138
Sea Kayaking II
2.00

WLP 139
River Kayaking Clinic
1.00

WLP 140
River Rescue Clinic
1.00

WLP 141
Telemark Clinic
1.00

WLP 142
Sailing
2.00

WLP 144
Sailing II
2.00

WLP 145
Mountain Biking 
2.00

WLP 147
River Kayak I
2.00

WLP 148
Snow Boarding
2.00

Study Abroad Elective Courses

SATO 201 Study Abroad/Student Exchange (Tourism/OREC)

SATO 202 Study Abroad/Student Exchange (Tourism/OREC)

SATO 203 Study Abroad/Student Exchange (Tourism/OREC)

SATO 204 Study Abroad/Student Exchange (Tourism/OREC)

SATO 205 Study Abroad/Student Exchange (Tourism/OREC)

SATO 206 Study Abroad/Student Exchange (Tourism/OREC)

Royal Roads University

http://www.royalroads.ca/
Royal Roads University is mandated to provide applied learning programs to mid-career learners. Programs are designed to meet the needs of learners and the requirements of the global marketplace. RRU is the first university in Canada to extensively use a learning model that blends short residencies and collaborative Internet learning and it is the only public university in Canada to exclusively offer applied and professional programs. RRU offers programs and courses of interest to people in the natural resources sector.

Bachelor of Science in Environmental Science (BSc-ES)

http://www.royalroads.ca/programs/faculties-schools-centres/faculty-social-applied-sciences/environment-sustainability/envscnc-bsc/default.htm
The Bachelor of Science in Environmental Science (BSc-ES) program at Royal Roads University is an intensive 12-month program that allows learners with at least two years of post-secondary education to complete an interdisciplinary environmental science bachelor’s degree in one year. The program begins each September, when students join a small cohort of learners who they will work with throughout the year. Learners in the BSc-ES program complement their knowledge of environmental science with courses in environmental management, economics, law, community relations, communications skills and sustainable development to gain the problem solving skills necessary to assume leadership positions in business and government. All learners are involved with a major project team that spends nine months working to solve a current environmental issue for a business, government or community group. 

The Bachelor of Science in Environmental Science program at Royal Roads University operates on a quarter system. Each quarter consists of 10 weeks of direct instruction, followed by a period assigned for assessment and evaluation. A quarter consists of six courses running concurrently. In addition, learners are expected to hit milestones as defined in their major project.  This quarter system allows learners to complete two years of academic study in one calendar year. The program begins with a two-week Foundations program, designed to develop learners’ computer, team, research and writing skills.
Learners entering the program should have completed two years (60 credits) of post-secondary studies that include a minimum of nine credits (three courses) in biology and chemistry (with at least three credits in each subject), six credits (two courses) in math, statistics or physics, and six credits (two courses) in writing or communications. Flexible assessment is available for learners who may be missing certain academic prerequisites, but who have significant, relevant work experience. Royal Roads has block transfer agreements with many colleges across Canada that allow learners from related programs a block transfer into its BSc programs. 

Graduates of the BSc-ES program have a broad range of technical, communication, analytical, and interpersonal skills, together with a firm grounding in Environmental Science. These skill sets have been defined as requirements for employment in the environmental sector. 

Foundations: (First 2 weeks of the BSc Program)
Computer Applications, Team Building
Generic Skills (e.g. labs, library, competencies, writing)
Biology, Chemistry and Math Tutorials
Pre-entry Workbook 

First Quarter: 
300 Foundations
301 Sustainable Development 
303 Statistics (15 week course) 
304 Atmospheric-Oceanographic Processes (Lab)
306 Environmental Chemistry (Labs taught in 1st Quarter)
323 Communication Skills 
421 Comprehensive Exam (continues over 4 quarters)
415 Environmental Management Tools
LAB Support for 300, 304 and 306

Second Quarter: 
303 Statistics (final mark issued) 
306 Environmental Chemistry (final mark issued)
313 Application of Environmental Law 
317 Microbiology/Biochemistry (Lab) 
423 Environmental Economics
420 Major Project (3 quarters) 
421 Comprehensive Exam (continues over 4 quarters) 
LAB Support for 306 and 317

Third Quarter: 
403 Industrial Processes
407 Ecotoxicology (14 Weeks) (Lab) 
409 Sustainability and Community Relations 
418 Environmental Hydrology/Remediation 
419 Land Use & Coastal Zone Management 
420 Major Project (3 quarters) 
421 Comprehensive Exam (continues over 4 quarters) 
LAB Support for 407 

Fourth Quarter:
406 Environmental Ecology (Lab)
407 Ecotoxicology (final mark issued) 
414 Global Processes 
420 Major Project (final mark issued) 
421 Comprehensive Exam (final mark issued) 
430 Geotechnology 
431 Air Quality and Wastewater Management
Lab support for 406 and 407

COURSES

ENSC 300: Foundations (1.5 credits.)
Learners are given the opportunity to demonstrate and verify their skill at integrating accumulated knowledge and abilities obtained previously throughout their education prior to the program. The module consists of a workbook that learners work though coming into the program, in-class tutorials and workshops, and multiple question exams testing their basic competencies in the key areas of English, Math, Biology and Chemistry. Portions of this module take place during the first two weeks and first quarter of the program, at which time learners are expected to demonstrate the requisite competencies.

ENSC 301: Sustainable Development (3 credits.)
A series of special lectures, readings and seminars highlighting the tensions that exist between value systems, and the practical implications for considering sustainability issues in a wide range of governmental and industrial applications. The focus is on issues and solutions as defined through the eyes of practitioners. Learners apply critical thinking skills to how the concept of environmental sustainability is put into action, and the scientific, political, economic, and ethical ramifications of doing so.

ENSC 303: Statistics (4.5 credits.)
Focuses on how data can be transformed into reliable information. Statistical tests are employed using first principles, real examples, and the technology commonly employed by environmental scientists and managers. Learners are introduced to statistical concepts and techniques through relevant examples and expected to demonstrate their understanding of statistics through the appropriate application of technology to real data.

ENSC 304: Atmospheric and Oceanic Processes (3 credits.)
Focuses on the physical processes involved in the behaviour of the atmosphere and oceans, and how they create many observable natural phenomena and influence the movement of pollutants. Learners explore a variety of short and long-term phenomena that range in size from the micro to global scales, the challenges involved their measurement and the application of fundamental concepts to environmental decision-making.

ENSC 306: Environmental Chemistry (3 credits.)
Introduces learners to the study of the sources, reactions, transport, fate and effects chemical species in the physical environment, with special emphasis on the reactions in natural waters, the atmosphere and geosphere. Basic concepts in thermodynamics, redox, solution equilibria and organic chemistry are employed. The principles of environmental sampling and analysis including the importance and practice of quality assurance and quality control (QA/QC) are also discussed. Concludes with a brief overview of the management of waste and contaminated soils. Field and laboratory practical exercises and examples from applied research projects are used to reinforce the concepts presented.

ENSC 313: Application of Environmental Law (3 credits.)
ENSC 313 is a survey course that introduces a wide range of topics and concepts relating to the legal system in Canada generally, and the operation of public welfare or environmental statutes, law and regulations within that system. Develops the ability to understand legal terms and concepts concurrently with developing basic legal research skills. Learners discuss and review some of the key court decisions and statutes that have directed the development of environmental law in Canada, and are introduced to the principles of statutory interpretation, regulatory and administrative law, and as time allows, the effect of international treaties on Canada’s internal environmental regulation.

ENSC 317: Microbiology (3 credits.)
Examines the role of the microbial world, and the impact that combined biochemistry may have on the environment, both alone and in combination with human activity. Through readings, seminars, laboratories, and lectures, the learners gain an appreciation of the complexity, diversity, and versatility of the microscopic members of the environment.

ENSC 323: Communication Skills (3 credits.)
Provides the learner with basic skills in effective writing, oral presentations, feedback and critical review. Building on basic skills, learners are exposed to a variety of more formal means of communication in business, industry, and government. Practical exercises hone presentation and writing skills, and techniques for effective communication with the media are acquired through discussions with media representatives.

ENSC 403: Industrial Processes (3 credits.)
Several primary and secondary industries are profiled in terms of chemical engineering principles. Strategies for mitigating environmental impacts are assessed and participants learn the basic rationale for, and concepts of, pollution prevention. The evolution of the concept from its "birth," arising from the failure of environmental protection, to its rise to prominence through support from the precautionary principle are traced. Strategies for mitigated environmental impacts are assessed.

ENSC 406: Ecology (3 credits.) 
Anthropogenic stress on natural ecosystems is increasing at an alarming rate. The Royal Roads campus is used to look at long-term monitoring strategies and management. The laboratory component of this course explores the use of various assessment, analysis and synthesis techniques; in addition to illustrating some of the concepts and principles explored in the lectures. Learners gain hands-on experience with scientific tools and techniques fundamental to the study of environmental ecology. 
ENSC 407: Ecotoxicology (3 credits.)
This is an integrative course that examines the fate and effects of toxic substances on various levels of ecosystem organization from molecular to landscape. Learners use laboratory exercises, an evolving case study, in class lectures and discussions as well as practical laboratory experiences using pulp mill effluent with various bioassay techniques to gain a comprehensive view of this emerging field.

ENSC 409: Sustainability and Community Relations (3 credits.)
Aspects of sustainable development and sustainability are explored with a focus on the engagement of communities and community groups, including K-12 students from surrounding school districts, in decision making and community development. Concepts covered will include social capital, community engagement and community planning. Individuals will explore sustainability issues in their own community and the course will culminate in a series of presentations involving a community engagement case study.

ENSC 414: Global Processes (3 credits.)
Large-scale physical and chemical processes are linked with the natural system to explore the implications to society. Provides a broad context for linking economic, social, legal, engineering, scientific, and communication skills and a view of the policy implications from both from a national and an international perspective. Explores the effects of internal decisions on such aspects as international trade and competitiveness.

ENSC 415: Environmental Management Tools (3 credits.)
Introduces the concepts behind the integration of business and environmental management, with emphasis on the analysis and comparison of several environmental management systems (EMS). Covers the background behind, and the basic rationale for, the concepts of pollution prevention (P2). Learners will complete ENSC 415 with a heightened awareness of the breadth of available environmental management tools, and with significant capabilities in the application of several of them.

ENSC 418: Environmental Hydrology Remediation (3 credits.)
This course examines how fundamental physical principles governing surface and ground water movement affect the fate and transport of pollutants, and the techniques that can be used to characterize and remediate contaminated waters. This course also examines the use of planning techniques for minimizing pollution threat to drinking water sources and the aquatic environment. Situational assignments are given to examine the ability of learners to apply these principles.

ENSC 419: Land Use and Coastal Zone Management (3 credits.)
The course examines the contribution of land use planning and coastal zone management to sustaining the environment. Lectures provide the theoretical foundation for addressing the complex challenges of sustainability within land use planning and coastal zone management processes. Assignments emphasize problem analysis and decision-making, and require critical and objective thinking and writing to professional standards. Topics include sustainability, planning theory, ecosystem management, public participation, dispute resolution, and integrated coastal zone management. Case studies serve to illustrate the practical application of theory and concepts in different scales of Crown and private land use planning, including sub-regional Land and Resource Management Planning, local coastal area planning, and growth management planning by local governments, with a focus on the British Columbia experience.

ENSC 420: Major Project (6 credits.)
This applied consulting project spans three quarters and is designed to encourage learners to: work independently and in teams, share responsibility for a complex task, discover what they need to know in order to complete the task, including the design and implementation of procedures, apply their quantitative and qualitative analytical and decision-making skills, integrate the material they have learned in different courses, and bring their work to a successful conclusion in a report and public presentation. (continues over 3 quarters).

ENSC 421: Comprehensive Exam (3 credits.)
Learners demonstrate their skill at integrating the accumulated knowledge and abilities obtained in individual courses throughout the program in practical applications addressing environmental issues. The comprehensive exam is a scenario-type exam that encompasses all aspects of the courses to date. It takes place during the exam week at the end of each quarter. (continues over 4 quarters).

ENSC 423: Environmental Economics (3 credits) 
Economics is usually described as the analysis of the rational development and use of scarce resources. Learners learn the principles of efficient allocations of all resources regardless of how well markets ration this development and use. Examines the pervasiveness of market failures for environmental goods and the effectiveness of different techniques and policies attempting to correct these failures or to mitigate their negative consequences. Illustrating examples are chosen as much as possible from the experience of British Columbia and Canada. 

ENSC 430: Geotechnology (3 credits.)
Provides a systematic approach to the application of geomorphological principles and techniques in environmental problem solving involving earth surface processes and landforms. The course draws on regional examples to demonstrate how geomorphological evidence has and can be used in effective management decisions. Through regular assignments, training is provided in field and laboratory techniques by which geomorphologists and other environmental scientists may measure, monitor and manage geomorphological processes. Specifically students will acquire skills and techniques in air photo interpretation, field observation, numerical modeling and reporting.

ENSC 431: Air Quality and Wastewater Management (3 credits.)
Air quality management consists of a system of components that work together in order to minimize the effects of air pollutants on the environment and humans. The first part of the course will review current air quality issues (such as acid rain, particulate matter exposure) and each component of an air quality management system such as emission inventories, monitoring tools, emission control methods and dispersion modelling. The emphasis of the course will be to apply the theoretical material through tours, case studies, lab exercises and guest speakers.  The second part of this course will examine water and wastewater practices currently in use or proposed, with an emphasis on efficiency and cost effectiveness. It will provide a survey of some of the contemporary problems with water use and wastewater treatment from a sustainability perspective and a forum for exploring some current biases in practice. Theoretical material will be tied in with tours of systems design for disposal-to-ground, innovative wastewater treatment for cluster developments, and large scale urban collection and treatment systems. Beneficial reuse of wastewater and residuals, cumulative impacts, eutrophication, coliform contamination, and human diseases arising from mismanagement of water supplies and wastewater will also be examined. 

Bachelor of Science in Environmental Management (BSc EM)
http://www.royalroads.ca/programs/faculties-schools-centres/faculty-social-applied-sciences/environment-sustainability/envmgmt-bsc/
The Bachelor of Science (BSc) Program in Environmental Management (EM) is a 25-month, interdisciplinary program which combines three intensive three-week residencies with online learning at distance. The BSc EM program allows you to keep learning and still continue working. This blended-delivery model is also an attractive alternative for those who can't attend the 12-month full-time (BSc ES) option.

Before entering the program, learners will need to have completed two years (60 credits) of post-secondary studies that include:  nine (9) credits (three courses) in biology and chemistry, with at least three credits in each subject, six (6) credits (two courses) in math, statistics or physics; and (6) credits (two courses) in writing or communications.  

Flexible assessment is available for learners who may be missing certain academic prerequisites, but who have significant, relevant work experience. 


In their first year, learners focus on acquiring the necessary skills, knowledge and tools to assist them in identifying and assessing the quantitative scientific and technical components of environmental issues. Learners gain and integrate skills and knowledge in the fields of environmental chemistry, atmospheric and ocean sciences, and water and wastewater management. Learner begin an exploration of sustainability from theory into practice that will continue as an underlying theme throughout the balance of the program. In year two, learners acquire integrated skills and knowledge in the field of environmental ecology, geomorphology, soil sciences, environmental hydrology and remediation. They begin to integrate these skills in addressing environmental issues from an interdisciplinary perspective.  The program finishes up in the third residency by examining regional global issues through land use planning, global processes, tools for management and decision-making, and the integration of skills for addressing environmental issues from a sustainability perspective. 

1st Residency - 3 weeks 
300 Foundations
304 Atmospheric & Oceanographic Processes 
306 Environmental Chemistry 
317 Microbiology/Biochemistry
431 Air Quality & Wastewater Management

1st Distance 
317 Microbiology/Biochemistry 
313 Environmental Law 
321 Tools for Business Decision Making 
322 Sustainability from Theory to Reality - Part 1 (15 weeks) 
303 Statistics (14 weeks) 

2nd Residency - 3 weeks 
406 Ecology 
430 Geotechnology
418 Environmental Hydrology & Remediation 
499 Comprehensive - Part 1 

2nd Distance 
415 EMS Tools (P2)
322 Sustainability from Theory to Reality - Part 2 (31 weeks)
423 Environmental Economics 
427 Public Policy Formulation 
403 Industrial Processes
407 Ecotoxicology
499 Comprehensive

3rd Residency - 3 weeks 
419 Land Use and Coastal Zone Planning
414 Global Processes 
426 Management, Supervision and Tools for Decision Making 
499 Final Comprehensive 

COURSES

ENVM 300: Foundations (0.5 credits.)
Learners are given the opportunity to demonstrate and verify their skill at integrating accumulated knowledge and abilities obtained previously throughout their education prior to the Environmental Management program. The module consists of a pre-residency workbook that learners work though prior to the start of the program, accompanied by multiple question exams testing their basic competencies in the key areas of English, Math, Biology and Chemistry. The module takes place prior to and during the first residency of the program, at which time learners are expected to demonstrate the requisite competencies.

ENSC 303: Statistics (4.5 credits.)
Focuses on how data can be transformed into reliable information. Statistical tests are employed using first principles, real examples, and the technology commonly employed by environmental scientists and managers. Learners are introduced to statistical concepts and techniques through relevant examples and expected to demonstrate their understanding of statistics through the appropriate application of technology to real data.

ENSC 304: Atmospheric and Oceanic Processes (3 credits.)
Focuses on the physical processes involved in the behaviour of the atmosphere and oceans, and how they create many observable natural phenomena and influence the movement of pollutants. Learners explore a variety of short- and long-term phenomena that range in size from the micro to global scales, the challenges involved their measurement and the application of fundamental concepts to environmental decision-making.

ENSC 306: Environmental Chemistry (3 credits.)
Introduces learners to the study of the sources, reactions, transport, fate and effects of chemical species in the physical environment, with special emphasis on the reactions in natural waters, the atmosphere and geosphere. Basic concepts in thermodynamics, redox, solution equilibria and organic chemistry are employed. The principles of environmental sampling and analysis, including the importance and practice of quality assurance and quality control (QA/QC), are also discussed. Concludes with a brief overview of the management of waste and contaminated soils. Field and laboratory practical exercises and examples from applied research projects are used to reinforce the concepts presented.

ENSC 313: Environmental Law (3 credits.)
ENSC 313 is a survey course that introduces a wide range of topics and concepts relating to the legal system in Canada generally, and the operation of public welfare or environmental statutes, laws and regulations within that system. Develops the ability to understand legal terms and concepts concurrently with developing basic legal research skills. Learners discuss and review some of the key court decisions and statutes that have directed the development of environmental law in Canada, and are introduced to the principles of statutory interpretation, regulatory and administrative law, and as time allows, the effect of international treaties on Canada’s internal environmental regulation.

ENSC 317: Microbiology/Biochemistry (3 credits.)
Examines the role of the microbial world, and the impact that microbial biochemistry may have on the environment, both alone and in combination with human activity. Through readings, seminars, laboratories, and lectures, the learners gain an appreciation of the complexity, diversity, and versatility of the microscopic members of the environment.

ENVM 321: Tools for Business Decision Making (3 credits.)
Through a highly pragmatic introduction to the business planning process, learners explore the challenges and opportunities faced by business owners. Emphasis is placed on the importance of integrating personal objectives, organizational goals, and market opportunities during the planning process.

ENVM 322: Sustainability from Theory to Reality (5 credits.)
Learners explore some of the theory of sustainable development, and the links between the newly emerging paradigm of knowledge economy and sustainable development.

ENSC 403: Industrial Processes (3 credits.)
Several primary and secondary industries are profiled in terms of chemical engineering principles. Strategies for mitigating environmental impacts are assessed and participants learn the basic rationale for, and concepts of, pollution prevention and remediation. The evolution of the concept from its "birth," arising from the failure of environmental protection, to its rise to prominence through support from the precautionary principle, are traced. Strategies for mitigated environmental impacts are assessed.

ENSC 406: Ecology (3 credits.)
Anthropogenic stress on natural ecosystems is increasing at an alarming rate. The Royal Roads campus is used to look at long-term monitoring strategies and management. The laboratory component of this course explores the use of various assessment, analysis and synthesis techniques; in addition to illustrating some of the concepts and principles explored in the lectures. Learners gain hands-on experience with scientific tools and techniques fundamental to the study of environmental ecology.

ENSC 407: Ecotoxicology (3 credits.)
This is an integrative course that examines the fate and effects of toxic substances on various levels of ecosystem organization from molecular to landscape. Learners use laboratory exercises, an evolving case study, in-class lectures and discussions as well as practical laboratory experiences using pulp mill effluent with various bioassay techniques, to gain a comprehensive view of this emerging field.

ENSC 414: Global Processes (3 credits.)
Large-scale physical and chemical processes are linked with the natural system to explore the implications to society. Provides a broad context for linking economic, social, legal, engineering, scientific, and communication skills and a view of the policy implications from both national and international perspectives. Explores the effects of internal decisions on such aspects as international trade and competitiveness.

ENSC 415: Environmental Management Tools (3 credits.)
Introduces the concepts behind the integration of business and environmental management, with emphasis on the analysis and comparison of several environmental management systems (EMS). Covers the background of, and the basic rationale for, the concepts of pollution prevention (P2). A process for arriving at a publicly accepted Pollution Prevention Plan is presented and discussed, including a recently released report on the BC plan.

ENSC 418: Environmental Hydrology Remediation (3 credits.)
This course examines how fundamental physical principles governing surface and ground water movement affect the fate and transport of pollutants, and the techniques that can be used to characterize and remediate contaminated waters. This course also examines the use of planning techniques for minimizing pollution threat to drinking water sources and the aquatic environment. Situational assignments are given to examine the ability of learners to apply these principles.

ENSC 419: Land Use and Coastal Zone Planning (3 credits.)
The course examines the contribution of land use planning and coastal zone management to sustaining the environment. Lectures provide the theoretical foundation for addressing the complex challenges of sustainability within land use planning and coastal zone management processes. Assignments emphasize problem analysis and decision-making, and require critical and objective thinking and writing to professional standards. Topics include sustainability, ecosystem management, public participation and integrated coastal zone management. 

ENSC 423: Environmental Economics (3 credits.)
Economics is usually described as the analysis of the rational development and use of scarce resources. Learners learn the principles of efficient allocations of all resources regardless of how well markets ration this development and use. Examines the pervasiveness of market failures for environmental goods and the effectiveness of different techniques and policies attempting to correct these failures or to mitigate their negative consequences. Illustrating examples are chosen as much as possible from the experience of British Columbia and other regions of Canada.

ENVM 426: Management, Supervision and Tools for Decision Making (3 credits.)
The fundamentals of modern supervision, management, and ethics are explored. Emphasis is placed on the manager as the "leader" who sets broad organizational objectives, as well as the environmental manager’s role in strategic planning, setting goals, and establishing organization norms.

ENVM 427: Public Policy Formulation (3 credits.)
Examines how government policy is generated, what purpose it serves, and some of the instruments used in its application.

ENSC 430: Geotechnology (3 credits.) 
Provides a systematic approach to the application of geomorphological principles and techniques in environmental problem solving involving earth surface processes and landforms. The course draws on regional examples to demonstrate how geomorphological evidence has and can be used in effective management decisions. Through regular assignments, training is provided in field and laboratory techniques with which geomorphologists and other environmental scientists may measure, monitor and manage geomorphological processes. Specifically students will acquire skills and techniques in air photo interpretation, field observation, numerical modeling and reporting.
ENSC 431: Air Quality and Wastewater Management (3 credits.) 
Air quality management consists of a system of components that work together in order to minimize the effects of air pollutants on the environment and humans. The first part of the course reviews current air quality issues (such as acid rain and particulate matter exposure) and each component of an air quality management system such as emission inventories, monitoring tools, emission control methods and dispersion modelling. The emphasis of the course is to apply the theoretical material through tours, case studies, lab exercises and guest speakers. 
The second part of the course examines water and wastewater practices currently in use or proposed, with an emphasis on efficiency and cost effectiveness. It provides a survey of some of the contemporary problems with water use and wastewater treatment from a sustainability perspective and a forum for exploring some current biases in practice. Theoretical material is tied in with tours of systems design for disposal-to-ground, innovative wastewater treatment for cluster developments, and large-scale urban collection and treatment systems. Beneficial reuse of wastewater and residuals, cumulative impacts, eutrophication, coliform contamination, and human diseases arising from mismanagement of water supplies and wastewater are also examined. 
ENVM 499: Final Comprehensive (1.5 credits.)
Learners demonstrate their skill at integrating the accumulated knowledge and abilities obtained in individual courses throughout the program in practical applications addressing environmental issues. The comprehensive exam is a scenario-type exam that encompasses all aspects of the courses to date. It takes place during the exam week at the end of each quarter (continues over 4 quarters).

Through the Centre for Environmental Education. a partnership between RRU and the Environmental Careers Organization (ECO) Canada, graduates from both BSc Programs may be eligible to earn their Certified Canadian Environmental Practitioner designation from the  Canadian Environmental Certification Approvals Board.

Master of Arts/Master of Science in Environment and Management
http://www.royalroads.ca/programs/faculties-schools-centres/faculty-social-applied-sciences/environment-sustainability/envmgmt/
The mission of the Master of Arts/Master of Science in Environment and Management (MEM) program is to produce graduates who are knowledgeable and effective professionals, and leaders in environmental sustainability. Graduates learn to: assess the environmental, social, cultural, political, legal, and economic elements of sustaining and enhancing environmental health and ecosystem well-being, develop and evaluate goals, objectives and strategies, taking a range of perspectives into consideration; and prepare, communicate and implement action plans. Competency domains are: communication, knowledge, leadership and teamwork, critical thinking, and global awareness. 


The Master of Arts/Master of Science in Environment and Management (MEM) program is a 25-month degree program of interdisciplinary study in which students complete ten courses and a thesis totalling 42 credits total. Based on academic history and work experience, students will pursue either the Master of Arts (MA) stream or the Master of Science (MSc) stream. The difference between these two streams is in the choice of distance course electives and the student's choice of thesis topic. 

The program begins with online pre-residency work in January, followed immediately by a three-week residency in February. This is followed by two distance courses in spring and fall of the same year. A second three-week residency is held in February. Between the second and final three-week residency students complete their thesis. The final residency is held in February. In total, students complete ten courses (seven on campus and three online) and produce a graduate thesis. 

In their first year, students focus on dynamics and processes that impact ecological systems, and study concepts of sustainable development theory and practice. They demonstrate competencies in communication and computer skills, prepare for the thesis project, and acquire the skills necessary to develop a greater understanding of the quantitative scientific and technical components of environmental issues. In their second year, students study sustainability, governance and the political economy of environmental public policy, as well as systems methods for environmental management. The major focus over much of the second year of the program is on the development and completion of the thesis project. In the third residency, students focus on sustainable development, and management and leadership concepts. Methods, skills and environmental management tools are developed in the context of sustainability. Students integrate their learning and consider action plans to implement their personal research work. Students submit their completed thesis for Divisional Review before the start of the third residency. The program is structured to maximize the opportunities for experienced practitioners from diverse areas of environmental expertise to learn together in their core classes and to cooperate on projects, team planning, and group discussions. 

Phase 1 
Residency 1 
ENVR 505 Ecosystem Science and Management (3 credits) 
ENVR 530 Economics for Decision Making (2 credits) 

Distance 1 
ENVR 550 Research and Analysis (3 credits)

Distance 2 
ENVR 581 Toxicology and Risk Assessment (MSc) (3 credits)
ENVR 545 Sustainable Development from Theory to Practice (MA) (3 credits)

Phase 2 
Residency 2 
ENVR 571 Legal Aspects of Environmental Management (2 credits)
ENVR 655 Sustainable Development and Governance (3 credits)

ENVR 690/695 Thesis (18 credits)

Distance 3
ENVR 662 Systems Methods for Environmental Management (2 credits)

Phase 3 
Thesis Completion 

Residency 3 
ENVR 626 Leadership and Sustainable Development (2 credits)
ENVR 660 Environmental Management Tools (2 credits)
ENVR 661 Systems Thinking for Environmental Management (2 credits)

COURSES

ENVR 505: Ecosystem Science and Management (3 credits.)
Examines basic ecological principles and concepts applicable at different scales from individual species to landscapes and ecosystems and also introduces basic tools of environmental management. The course provides an understanding of how ecological principles and managerial tools, as the philosophical underpinnings of ecological sustainability, can be applied to case studies of commonly encountered challenges of ecosystem management. This will be accomplished using readings, class work, case studies, and independent and group research or review assignments.

ENVR 530: Economics for Decision Making (3 credits.)
Introduces theories, concepts and facts about competing economic paradigms, and provides learners with skills to integrate economic and environmental decisions. Class format consists of lectures, case studies and class debates. Learners work in teams to study selected economic instruments in member countries of the Organization for Economic Cooperation and Development (OECD). By reviewing leading practices in the application of these instruments, learners gain knowledge about their effectiveness, efficiency, and public acceptability.

ENVR 655: Sustainable Development and Governance (3 credits.)
Examines the role of governance in business, governments and First Nations. The changing role of civil society in the implementation of sustainable development at the local, national and community levels is examined. In class discussion, teamwork, practical problem solving and in-session tutorials are the focus for learning. 

ENVR 550: Research and Analysis (3 credits.)
Provides an overview of both natural and social science methods and techniques that apply directly to preparing and completing the Master's thesis, as well as professional assignments following graduation. Exposes learners to diverse applied research methods within a sustainable development context. An explicit objective of this course is the formulation of the thesis research question, abstract and research proposal outline in preparation for the poster presentation that takes place during the second residency.

ENVR 560: Environmental Accounting and Reporting (MA Stream) (4 credits.)
Examines environmental accounting and reporting methods that improve business decisions and performance, drawing examples from both Canada and the US. Explores individual management elements including audit, compliance monitoring, risk assessment, impact assessment, life cycle analysis, and environmental performance reporting, as well as software applications for systems management. Emphasis will be on the how-to, and learners are expected to familiarize themselves with the appropriate techniques and methods, and apply them through specific exercises.

ENVR 571: Legal Aspects of Environmental Management (2 credits.)
Provides an overview of current environmental law and policy, with emphasis on how legislation, regulation and policy evolve to meet the challenge of protecting the environment and ensuring sustainability for present and future generations. Explains how the constitutional division of powers is relevant to environmental management in Canada and examines the role of federal, provincial and local governments, and First Nations in regulating environmental protection. Examines the development and implementation of international environmental legal instruments and the implications for setting environmental standards in Canada, and explores the use of environmental assessment as a tool to prevent unwanted impacts.

ENVR 581: Toxicology and Risk Assessment (MSc Stream) (3 credits.)
Examines the scientific and technical foundations associated with managing the risks of various human activities to individual organisms (including humans), as well as interactive, complex biological assemblages (populations, communities, ecosystems). Learners critically evaluate the benefits of risk assessment and risk management approaches in balance with quantitative and qualitative uncertainties, inadequacies, and possibility of bias in practice. Practical examples of environmental management initiatives that are based on risk assessment are evaluated.

ENVR 545: Sustainable Development from Theory to Practice (MA Stream) (3 credits.)
This course will take learners beyond the theory of sustainable development in order to discuss the difficulties of the practice of sustainable development. The topic is introduced historically, and current debates over the meaning of sustainable development are addressed. Longstanding discussions concerning economic growth and common resource allocation are explained, and the difficult task of measuring human impact is introduced. These theoretical concerns are then applied to the issue of climate change in Canada, with particular focus on how we generate and consume energy. The course then concludes with a look at the promise of ecologically grounded technologies such as those proposed by proponents biomimicry and industrial ecology. 

ENVR 626: Leadership and Sustainable Development (2 credits.)
Synthesizes the cumulative learning of the three residencies by developing personal leadership and action plans within the context of a dramatically changing world order. Learners explore the relationships between social capital and natural capital and build a comprehensive understanding of both the personal and social dimensions of sustainability.

ENVR 660: Environmental Management Tools (2 credits.)
Provides students with a critical overview and framework for diversity for environmental management tools – from ISO 140001 and Performance Measurement/Progress Assessment (PM/PA) models to Design for the Environment, dematerialization and industrial ecology. Examines individual risk management elements including audit, compliance monitoring, risk assessment, impact assessment, life cycle analysis and environmental performance reporting. Emphasis will be on the “how-to”, and learners are expected to familiarize themselves with the appropriate techniques and methods, and apply them through specific exercises.

ENVR 661: Systems Thinking for Environmental Management (2 credits.)
Designed to explore the manner, implications and consequence of engaging in systems thinking for environmental management. Two themes will be explored: the biological foundations of cognition, language and culture that determine our possibility for managing what concerns us; and approaches and methodologies designed for realizing these possibilities, in particular, at the multiple scales and cross-system circumstances that have become relevant to environmental managers.

ENVR 662: Systems Methods for Environmental Management (2 credits.)
Environmental Management is concerned with systems: Ecosystems, Social Systems, Economic Systems and Governance Systems. Consequently some basic understanding of what a system is, how it is distinguished and bounded, and how one can discriminate and influence both its internal operations and external functions, is highly relevant. Furthermore, given that systems are dynamic entities, a manager should understand what dynamics govern the formation, conservation, and change, as well as the stability, resilience or robustness, of different types of systems. The relevance of feedback, scale, dispersal, and complexity, will be considered with respect to our desire to control or manage systems. 

ENVR 690/695: Thesis (18 credits.)
The thesis is the culminating project of both MA and MSc streams of the Environment Management program. It must demonstrate rigorous, applied research on a specific topic directly related to the objectives of the program, in a paper approximately 40 pages in length. MA thesis: an evaluation of the ecological, social, political, economic, or legal implications of particular sustainable development policies, regulations, and practices; and/or a detailed case study of the ecological, social, political, economic, legal, scientific dimensions (or some combination of these) of a specific environmental problem area or crisis. MSc thesis: a scientific study, i.e. one that involves the collection, processing, and analysis of data (or synthesis of existing information) in pursuit of testing a hypothesis, of a particular sustainable development issue or procedure; or a detailed and scientifically-based case study of the environmental issues central to a particular area or resource industry or a particular issue in, for example, toxicology, ecological sustainability, or technology.

Certificate Program in Environmental Practice 

http://www.royalroads.ca/programs/faculties-schools-centres/faculty-social-applied-sciences/environment-sustainability/environmental-education/
The Canadian Centre for Environmental Education (CCEE) is a partnership between Royal Roads University and Environmental Careers Organization Canada designed to meet the training and educational needs of the expanding labour market in the environmental sector. To meet the demand for and needs of environmental sector professionals, the CCEE serves as a national information hub, provides a database and portal listing post-secondary environmental programs offered by Canadian colleges and universities, offers flexible, relevant, and diverse education, training and professional development courses, provides a national job board, resume service, and internship opportunities, tracks and assesses credentials, and is developing a Canadian environmental education strategy to address the shortage of mid-career environmental professions.

The Certificate in Environmental Practice program is a flexible, innovative distance-based program designed to help college and university graduates gain the necessary academic credentials, and assist practitioners with ongoing skills upgrading and professional development. The program is designed for: environmental practitioners or mid-career professionals seeking to update their knowledge, skills and academic qualifications, recent and potential immigrants to Canada to ensure their existing environmental credentials and competencies can be measured and recognized, college graduates looking to ladder their credentials into a university degree and university graduates looking to add a professional focus to their qualifications


The Certificate in Environmental Practice features common core courses and ten specialized concentrations. The full program is 30 credits long, which is roughly equivalent to ten semester-length courses. The program is entirely distance-based. Students take three core courses from the six RRU offers. Once they have completed two core courses and selected an area of concentration, they take elective courses offered by colleges and universities across Canada. Most students take between two and five years to complete the program.


CONCENTRATIONS
1. Environmental Assessments, Remediation, Restoration, and Reclamation 
2. Policy, Legislation and Regulations 
3. Pollution Prevention, Abatement, and Control 
4. Waste Management Systems, Processes, and Procedures 
5. Sampling and Analytical Work Related to Environmental Activities 
6. Strategic Partnering, Planning, Monitoring and Reporting for Sustainability 
7. Environmental Management Systems/ Risk Assessment/ Health and Safety 
8. Natural Resources Planning and Management 
9. Environmental Education and Training 
10. Environmental Communication and Public Awareness 
11. Open option (by special permission of the Centre only)

CORE COURSES 
ENVP 303: Statistical Literacy and Critical Thinking
ENVP 313: Introduction to Environmental Law
ENVP 322: Sustainable Development: Ideas and Applications
ENVP 323: Communication Skills: Writing in the Workplace
ENVP 426: Leadership and Management for Environmental Practitioners
ENVP 429: Ethics and Environment

CORE COURSE DESCRIPTIONS
Each course is 12 weeks long.
ENVP 303: Statistical Literacy and Critical Thinking (3 credits)
Focuses on how data can be transformed into reliable information. Statistical tests are employed using first principles, real examples, and the technology commonly employed by environmental scientists and managers. Learners are introduced to statistical concepts and techniques through relevant examples and expected to demonstrate their understanding of statistics through the appropriate application of technology to real data and group discussions. 
ENVP 313: Introduction to Environmental Law (3 credits)
Introduces a wide range of topics and concepts relating to the legal system in Canada generally, and the operation of public welfare or environmental statutes, law and regulations within that system. Develops the ability to understand legal terms and concepts concurrently with developing basic legal research skills. Key court decisions and statutes that have directed the development of environmental law in Canada are discussed together with an introduction to the principles of statutory interpretation, regulatory and administrative law, and the effect of international treaties on Canada’s internal environmental regulation. 

ENVP 322: Sustainable Development: Ideas and Applications (3 credits)
Examine some of the theory of sustainable development, and explore the links between these theories. This is accompanied by the development and analysis of case studies describing ways that practical sustainable development options can be implemented, and discussion of alternative approaches to sustainability.

ENVP 323: Communication Skills: Writing in the Workplace (3 credits)
The focus is on developing rhetorical strategies used in professional writing. In particular, the course will look at how the audience, context, and purpose of a piece of writing determine the content, voice, style and form of a text. The course will include discussions of basic professional writing forms such as resumes, cover letters, memos, email, and reports.
ENVP 426: Leadership and Management for Environmental Practitioners (3 credits)
The fundamentals of modern supervision, management, and ethics are explored. Emphasis is placed on the manager as the "leader" who sets broad organizational objectives, as well as the environmental manager’s role in strategic planning, decision making, setting goals, and establishing organization norms.
ENVP 429: Ethics and Environment (3 credits)
Explores some of the key ethical issues concerning humanity’s relationship to the environment. Dominant themes include deciding what has value, criteria for making good decisions, and moral principles for human behaviour toward the environment. Become familiar with a range of perspectives and positions commonly found in Western environmental debates as well as alternative ways to consider the issues. Emphasis is kept on how theory relates to the practice of environmental ethics. Cultivate the skills necessary to analyze arguments, assess lines of reasoning, and learn to articulate clearly and defend one’s own ethics. 

ELECTIVE COURSES
1. Environmental Assessments, Remediation, Restoration, and Reclamation

Seven courses (or the equivalent of 21 credits) are required. Six of the electives (18 credits) must be from the list below. The six courses must include one course from each of the groups A,B,C,D. If desired, one course may be selected from any of the other specializations.
GROUP A: Environmental Assessment

1. Royal Military College of Canada 
CCE 285 Introduction to Environmental Impact
Assessment

or




CCF 285 Introduction à l’évaluation 
d’impact environnemental

or TELUQ 



ENV 3015 Evaluation environnementale

or Cape Breton University 

ENVI 416 Environmental Impact Assessment I

or Athabasca University

ENVS 305 Environmental Impact Assessment

2. Cape Breton University 

ENVI 417 Environmental Impact Assessment II

GROUP B: Environmental Site Assessment

1. University of New Brunswick 
FE 3306 (English) Photo-interpretation for 






Engineers

or 




FE 3306 (Français)Photo-interprétation pour 
les ingénieurs

2. University of New Brunswick
FOR 2285 GIS in Forestry I

3. University of New Brunswick 
FOR 2286 GIS in Forestry II

4. University of New Brunswick
FOR 4303 (English) Optical, Thermal Infrared 
and Radar Remote Sensing

or




FOR 4303 (French) Télédétection optique,
infra-rouge, thermique et radar

5. University of New Brunswick
FOR 4313 (English) Digital Image Processing 
in Remote Sensing

or




FOR 4313 (French) Traitement d’images 
en télédétection

6. University of New Brunswick
FOR 4314 RADARSAT-2 and Polarimetric 
Radar Images

GROUP C: Remediation

1. University of Toronto

GEM 400 Introduction to GIS for 
Environmental Management

2. University of Toronto

GEM 401 Advanced GIS for 
Environmental Management

3. University of New Brunswick
FOR 4286 (Français) Géomatique avec ArcGIS

GROUP D: Restoration

1. University of Victoria

ER 311 Principles and Concepts of Ecological 






Restoration

2. University of Victoria 

ER 314 Ethical, Legal, and Policy Concepts of 






Environmental

3. University of Victoria 

ER 332 Selection and Propagation of Native Plants 






for Ecological Restoration

4. University of Guelph 

SOIL 3080 Soil and Water Conservation

OTHER

1. Royal Military College of Canada 
CCE 289 Impact of science and technology on 
the environment

or




CCF 289 Impact de la science et de la technologie 






sur l’environnement

2. Royal Roads University 

ENVP 313 Introduction to Environmental Law*

3. University of Victoria

ER 332 Selection and Propagation of Native Plants 






for Ecological Restoration

4. University of Guelph 

SOIL 3080 Soil and Water Conservation

OTHER

1. Royal Military College of Canada 
CCE 289 Impact of science and technology 
on the environment

or 




CCF 289 Impact de la science et de la technologie 






sur l’environnement

2. Royal Roads University

ENVP 313 Introduction to Environmental Law*

2. Policy, Legislation and Regulations

Seven courses (or the equivalent of 21 credits) are required. Six of the electives (18 credits) must be from the list below. If desired, one course may be selected from any of the other specializations. Of the six courses, students must take a minimum of two from Group A and two from Group B.

GROUP A: Policy development

1. Ryerson University 

CPPA 322 Canadian Public Administration I

2. Royal Roads University 

ENVP 313 Introduction to Environmental Law
3. Athabasca University 

POLI 325 Canadian Environmental Politics 
and Policy

or TELUQ



ENV 3024 Economie et gestion de l’environnement

or University of Guelph 

POLS 3370 Environmental Politics and Governance

or University of Toronto 

CEM 400 Fundamentals of Environmental 






Management

4. University of Toronto 

CEM 402 Strategies in Environmental Management

GROUP B: Enforcement and compliance

1. Athabasca University 

CRJS 420 Environmental Protection and
Enforcement

2. Saskatchewan Institute of 

RLAW 102 Aboriginal Resource Rights

    Applied Science and Technology

3. University of Guelph 

ECON 2100 Economic Growth and 
Environmental Quality

4. University of Victoria 

ER 314 Ethical, Legal, and Policy Concepts of 






Environmental Restoration

5. University of Victoria 

ER 352 Non-timber forest products and sustainable 






use by major forest zones in BC

6. University of Victoria 

HPEO 401 Occupational and Environmental Health 






Law

7. British Columbia Institute 

PRKS 3110 Law and Its Administration Part 1

    of Technology 

8. British Columbia Institute 

PRKS 3120 Law and Its Administration Part 2

    of Technology

9. Cape Breton University 

PUBH 421 Occupational Health and Safety 






Legislation

10. Ryerson University 

COHS 208 Occupational Health and Safety Law

3. Pollution Prevention, Abatement, and Control

Seven courses (or the equivalent of 21 credits) are required. Six of the electives (18 credits) must be from the list below. If desired, one course may be selected from any of the other specializations.

1 Algonquin College of

AL-SAF5409 Environment Management, An 
   Applied Arts and Technology

Introduction

2. Cape Breton University 

PUBH 441 Biocontaminants in Indoor 






Environments

3. Cape Breton University 

PUBH 466 Integrated Pest Management

4. TELUQ 



ENV 3012 Gestion de l’environnement en milieux 






urbain et industriel

5. Red River College 


CBST-1068-DE Hazardous Materials Management
Principles

6. Royal Military College of Canada 
CCE 306 Hazardous Materials Management

7. University of Guelph 

ECON 2100 Economic Growth and Environmental 






Quality

8. University of Guelph 

EDRD 4500DE Planning Industrial Ecology

9. Wilfrid Laurier University 

EC 238 Environmental Economics

10. TELUQ 



ENV 4014 Technologies d’assainissement et 






prevention de la pollution

11. Thompson Rivers University 
GEOG 399 Global Climate Changes and Regional 






Impacts

12. University of Toronto 

CRE 400 Principles of Renewable Energies

13. University of Toronto 

CRE 401 Case Studies in Renewable Energies

14. University of Toronto 

CEM 401 Environmental Case Management

15. Royal Military College of Canada CCE 289 Impact of science and technology 
on the environment

16. Vancouver Island University 
SCIE 303 Energy and the Environment

4. Waste Management Systems, Processes, and Procedures

Seven courses (or the equivalent of 21 credits) are required. Six of the electives (18 credits) must be from the list below. If desired, one course may be selected from any of the other specializations. 

1. Algonquin College of 

AL-SAF5409 Environment Management, 
   Applied Arts and Technology

An Introduction

2. Cape Breton University 

ENVI 335 Solid Waste Management

3. Red River College 


CBST-1068-DE Hazardous Materials Management 






Principles

or Royal Military College of Canada CCE 306 Hazardous Materials Management

or 




CCF 306 Gestion des matières dangereuses

or University of Victoria 

HPEO407 Hazardous Waste Management

4. TELUQ 



ENV 3012 Gestion de l’environnement en milieux 






urbain et industriel

5. Royal Military College of Canada 
CCE 485 Waste Treatment Processes

6. Saskatchewan Institute of 

WTER 130 and WTER 131

    Applied Science and Technology
Water Treatment 1 and Water Treatment 2 
(must take both courses)

7. Saskatchewan Institute of

WTER 132 and WTER 133

    Applied Science and Technology 
Water Distribution 1 and Water Distribution 2 






(must take both courses)

8. Saskatchewan Institute of

WTER 134 and WTER 135

Applied Science and Technology
Wastewater Collection 1 and Wastewater 
Collection 2 (must take both courses)

9. Saskatchewan Institute of

WTER 136 and WTER 137

    Applied Science and Technology
Wastewater Treatment 1 and Wastewater 
Treatment 2 (must take both courses)

10. University of Guelph 

EDRD 4500DE Planning Industrial Ecology

5. Sampling and Analytical Work Related to Environmental Activities

Seven courses (or the equivalent of 21 credits) are required. Six of the electives (18 credits) must be from the list below. If desired, one course may be selected from any of the other specializations. Whereas most of the courses listed address several of aspects of this concentration, students should ensure that they have at least an exposure to Group A: Sampling and testing, B: Analysis and interpretation and Group C: GIS and applications. In the case of Group C, which has a strong GIS focus, not more than three courses may be taken from the list; please make your selections on the basis of your experience level.

GROUP A: Sampling and testing

1. Sault College 


SA-OEL816 Forest Mensuration

2. University of British Columbia 
FOPR 362 Forest Operations II

3. University of British Columbia 
FRST 231 Introduction to Biometrics

4. Royal Roads University 

ENVP 303 Statistical Literacy and Critical Thinking

5. Cape Breton University 

PUBH 441 Biocontaminants in Indoor 






Environments

6. Red River College 


ENVI-1011-DE Environmental 






Chemistry/Toxicology

7. Sault College 


SA-OEL842 Forest Pathology (Theory)

8. Saskatchewan Institute of
 
WTER 130 and WTER 131

    Applied Science and Technology
Water Treatment 1 and Water Treatment 2 
(must take both courses)

9. Saskatchewan Institute of

WTER 132 and WTER 133

    Applied Science and Technology
Water Distribution 1 and Water Distribution 2 






(must take both courses)

10. Saskatchewan Institute of

WTER 134 and WTER 135

    Applied Science and Technology
Wastewater Collection 1 and Wastewater 
Collection 2 (must take both courses)

11. Saskatchewan Institute of

WTER 136 and WTER 137

    Applied Science and Technology
Wastewater Treatment 1 and Wastewater 
Treatment 2 (must take both courses)

12. TELUQ ENV 


4010 Environnement et technologies 
informatiques: les systemes experts

GROUP B: Analysis and Interpretation

1. University of New Brunswick 
FE 3306 (English) Photo-interpretation for 






Engineers

or 




FE 3306F (Français) Photo-interprétation pour les 






les ingénieurs

2. University of New Brunswick 
FOR 4313 (English) Digital Image Processing
 in Remote Sensing

or 




FOR 4313 (Français) Traitment d’images 
en télédetection

3. University of New Brunswick 
FOR 4303 (English) Optical, Thermal Infrared and 






Radar Remote Sensing

or 




FOR4303 (Français) Télédétection optique, 
infra-rouge thermique et radar

4. University of New Brunswick
FOR 4304 RADARSAT-2 and Polarimetric 
Radar Images

5. Athabasca University

GEOG 322 Introduction to Remote Sensing

GROUP C: GIS and applications

1. Ryerson University 

CODG 100 The Structure and Design of Digital 






Geographic Databases

2. Ryerson University 

CODG 110 Introduction to Digital Geography 
and GIS

3. Ryerson University 

CODG 125 Digital Geography Applications for the 






Municipal Professional

4. University of New Brunswick  
FOR 2285 GIS in Forestry I

5. University of New Brunswick
FOR 2286 GIS in Forestry II

6. University of New Brunswick
FOR 4286 (Français) Géomatique avec ArcGIS

7. SAIT Polytechnic 


GEOS 411 Advanced GIS

or University of Toronto 

GEM 401 Advanced GIS for Environmental 






Management

6. Strategic Partnering, Planning, Monitoring and Reporting for Sustainability

Seven courses (or the equivalent of 21 credits) are required. Six of the electives (18 credits) must be from the list below. If desired, one course may be selected from any of the other specializations. 

1. Red River College 


CBST 1042 Sustainable Development Issues

or Royal Roads University 

ENVP 322 Sustainable Development: Ideas 
and Applications*

or Thompson Rivers University 
ENST 399 Environmental Studies: Sustainability

2. TELUQ 



ENV 3024 Economie et gestion de l’environnement

3. TELUQ 



ENV 4016 Amenagement du territoire et 






environnement

4. Athabasca University 

POLI 325 Canadian Environmental Politics and 






Policy

5. Sault College of Applied Arts

    and Technology


SA-OEL836 Natural Resources Entrepreneurship

6. Ryerson University 

CINP 900 Intro to the Nonprofit / Voluntary Sector

7. Royal Roads University 

ENVP 429 Ethics and Environment*

8. Simon Fraser University 

SCD 201-3 Introduction to Sustainable Economic
Development

and Simon Fraser University 

SCD 301-4 Sustainable Community Development 






Theory and Practice

9. Simon Fraser University 

SCD 401-4 Social Enterprise for Sustainable 






Community Development

10. University of British Columbia 
CIVL 200 Engineering and Sustainable 






Development

11. University of Toronto 

CRE 401 Case Studies in Renewable Energies

12. University of Toronto 

CEM 401 Environmental Case Management

13. University of Guelph 

EDRD 4500DE Planning Industrial Ecology

14. University of Guelph 

NRS 3300 Land Resource Stewardship

7. Environmental Management Systems/ Risk Assessment/ Health and Safety

Seven courses (or the equivalent of 21 credits) are required. Six of the electives (18 credits) must be from the list below. If desired, one course may be selected from any of the other specializations. The six courses must include one course from each of the four groups.

GROUP A: Environmental management – Policy and procedures

1. Algonquin College 


AL-SAF5409 Environment Management, 






Introduction

or University of Toronto 

CEM 400 Fundamentals of Environmental 






Management

and University of Toronto 

CEM 402 Strategies in Environmental Management

2. Royal Roads University 

ENVP426* Leadership and Management for 






Environmental Practitioners

3. Red River College 


MGMT 1030-DE Project Management 






Fundamentals

GROUP B: Environmental management - Implementation

1. Athabasca University 

CRJS 420 Environmental Protection and 






Enforcement

2. Cape Breton University 

PUBH 435 Quality and Environmental Project 






Management

or Royal Military College of Canada CCE 386 Introduction to Environmental 






Management Systems

or TELUQ 



ENV 3140 Les normes environnementales

3. Cape Breton University 

ENVI 456 Environmental Auditing

4. Royal Roads University 

ENSC 415 EMS Tools (P2)

GROUP C: Environmental risk assessment

1. Cape Breton University 

PUBH 411 Health Risk Assessment

or University of Toronto 

CEM 403 Environmental Risk Assessment

GROUP D: Occupational and public health

1. Athabasca University

IDRL 308 Occupational Health and Safety

2. Cambrian College 


CM-OHD2003 Toxicology

3. Cambrian College 


CM-OHD2005 Physical Hazards

4. Cape Breton University 

PUBH 441 Biocontaminants in Indoor 






Environments

5. Cape Breton University 

PUBH 421 Occupational Health and Safety 






Legislation

6. Cape Breton University 

PUBH 466 Integrated Pest Management

7. TELUQ 



RIN 1110 Hygiene et environnement industriel

8. University of Victoria 

HPEO401 Occupational and Environmental 
Health Law

9. University of Victoria 

HPEO404 Human Health Risk Assessment

10. Red River College 

ENVI-1011 Environmental Chemistry/Toxicology

11. Royal Roads University 

ENSC 403 Industrial Processes

8. Natural Resources Planning and Management

Seven courses (or the equivalent of 21 credits) are required. Six of the electives (18 credits) must be from the list below. If desired, one course may be selected from any of the other specializations. The six courses must include one course from each of the three groups.

GROUP A: Planning for ecosystem and habitat preservation

1. Red River College 


CBST-1147-DE Natural Resources Management

2. Sault College 


SA-OEL836 Natural Resources Entrepreneurship

3. TELUQ 



ENV 4016 Amenagement du territoire et 






environnement

4. University of British Columbia 
FRST 421 Integrated Resources Management I

5. University of Toronto 

CEM 401 Environmental Case Management

6. University of Toronto 

GEM 400 Introduction to GIS for Environmental 






Management

GROUP B: Analysis for ecosystem and habitat preservation

1. Thompson Rivers University 
BISC 350 Community & Ecosystem Ecology

2. University of British Columbia 
FRST 202 Forest Ecology

3. University of Guelph 

BIOL 3450 Introduction to Aquatic Environments

4. University of Victoria 

ER 313 Biodiversity and Conservation Biology

GROUP C: Program implementation

1. TELUQ ENV 


2010 Gestion de ressources: faune et habitat

2. TELUQ ENV 


3011 Gestion des ressources renouvelables: 






secteurs agricole et forestier

or 3. University of British Columbia 
FOPR 262 Forest Operations I

and University of British Columbia 
FOPR 362 Forest Operations II

4. University of Guelph 

EDRD 3450 Watershed Planning Practice

5. University of Guelph 

SOIL 3080 Soil and Water Conservation

6. University of Guelph 

NRS 3300 Land Resource Stewardship

7. University of Victoria 

ER 352 Non-timber forest products and sustainable 






use by major forest zones in BC

8. Wilfrid Laurier University 

GG 391 Wildlife and Rural Land Resources Management

9. Environmental Education and Training

Seven courses (or the equivalent of 21 credits) are required. Six of the electives (18 credits) must be from the list below. If desired, one course may be selected from any of the other specializations.

1. Athabasca University 

ENVS 435 Case Studies in Environmental 






Protection: Popular Education, Community 






Sustainability and Global Connections

2. Cape Breton University 

PUBH 427 Public Health Education

3. Durham College 


DU-HRM4280 Training and Development

4. Durham College 


DU-TEAC1980 Adult Learning

5. Durham College 


DU-TEAC2980 Curriculum Development

6. Loyalist College 


FALP 8001 Teaching-Learning Strategies

7. Royal Roads University 

EECO 508 Learning Theory and Environmental
Program Design

8. TELUQ 



ENV 1631 Environnements technologiques 
à distance

9. TELUQ 



ENV5000 Environnement et communication

10. University of Guelph 

ENVB 3000 Nature Interpretation

11. University of Guelph 

NRS 2120 Introduction to Environmental 






Stewardship

12. University of Guelph 

NRS 3300 Land Resource Stewardship

Master of Arts in Environmental Education and Communication

http://www.royalroads.ca/programs/faculties-schools-centres/faculty-social-applied-sciences/environment-sustainability/envedco-ma/
Royal Roads offers a laddered Master of Arts Degree in Environmental Education and Communication (ENVEDCO-MA), as well as a Graduate Certificate (ENVEDCO-CERT) and Graduate Diploma (ENVEDCO-DIP). The program is designed to enable learners to study while continuing to work. The combination of short on-campus residencies and internet-based distance courses offers working professionals the advantages of dynamic face-to-face classroom interaction and the flexibility of collaborative internet-based distance learning.

The program is interdisciplinary; it focuses on four themes: 

· Science and philosophy of environment and sustainability. 

· Communicating about the environment (focus on teaching, learning and communicating, evaluation/assessment of learning, traditional and contextualized knowledge). 

· Communicating in the environment (focus on program design, field studies, out of school experiences, informal learning settings). 

· Communicating for the environment (social marketing, conflict resolution, action plans and projects, and community development).

The aim of the program is to provide solid grounding in environmental studies and sustainability, learning theory, environmental education, educational program development, philosophical and cultural analysis, journalism and communications. It is a leadership program focused on developing the competency and skill of educators and communicators who have an interest in, or a responsibility for, presenting environmental information to audiences. Learners typically work as teachers, educators journalists, communication professionals, public relations specialists, government policy analysts and non-governmental organization program developers. 

Graduates learn to: 

· Develop and implement programs to provide students, clients and other audiences with up-to-date, reputable scientific and technological information, as well as traditional knowledge, about current environmental issues and opportunities. 

· Apply the best current knowledge of learning and cognition to the design, development, and implementation of programs of environmental education and communication. 

· Design, develop and implement environmental communications and education programs using a range of formats and incorporating relevant current technologies and media. 

· Evaluate the status of public information and prior knowledge concerning environmental values, issues and opportunities. 

· Possess a sophisticated awareness of the range of perspectives (e.g., attitudes, beliefs, values) towards the environment and human activity in the environment. 

· Evaluate environmental information and education programs. 

· Develop and implement strategies to foster conflict resolution, constructive dialogue and community knowledge construction concerning environmental issues. 

· Develop approaches to nurture effective and responsible environmental actions on the part of corporations, governmental and non-governmental organizations and citizens' coalitions. 

· Provide up to date information about innovations in environmental communication and education. 

· Possess a sophisticated awareness of the nature of contemporary human-environment issues and their implications for education and communications programs. 

· Develop a systems perspective on problems in environmental education and communications. 

· Develop an understanding of EEC functions within organizational contexts.

The program is laddered so learners can complete a Graduate Certificate, Graduate Diploma, or full Master's degree. Each program can be taken on its own. The Certificate program can be laddered into the Diploma or Masters programs; the Diploma can be laddered into the Masters program. A Certificate is awarded upon successful completion of a residency and one distance-based semester (approximately five months). A Diploma is awarded upon successful completion of two residencies and one distance-based semester (approximately 12 months). The full two-year program leading to the Master of Arts entails completing three residencies, three distance-based semesters, and a thesis.  Learners registered in the Masters program do not receive multiple credentials. They can, however, apply to transfer to the Certificate of Diploma program part way through the Masters program.

Program Schedule
Residency 1 (three weeks) * Pre-residency begins with online assignment
EECO 500 Developing Environmental Understanding 
EECO 503 Communication for Environmental Communicators

Distance 1 
EECO 508 Learning Theory and Environmental Program Design 
  * Certificate Requirements Complete * 

Distance 1 continued 
EECO 504 Systems Perspectives 
EECO 586 The Biosphere and Ecological Sustainability 
EECO 620 Research Strategies 

Residency 2 (three weeks)
EECO 505 Communicating in the Environment 
EECO 510 Worldviews, Ethics and the Environment 
EECO 535 Advocacy and Conflict Management 
  * Diploma Requirements Complete * 

Distance 2
EECO 685 Developing the Project Proposal 
EECO 690 Thesis

Residency 3  
EECO 680 Leadership for Environmental Action
  * Master of Arts Requirements Complete * 

COURSES

EECO 500: Developing Environmental Understanding (3 credits)
Explores how learners form their personal environmental identity, values, beliefs, feelings and attitudes. Examines the historic evolution of environmental education and communications, and various theories of environmental learning and literacy. Reviews how environmental education and communication programs approach building a sense of place and wonder, offer direct experience in the environment, help develop responsible environmental behaviours, and build the capacity to implement meaningful environmental actions that resolve environmental problems and issues.

EECO 503: Communication for Environmental Communicators (3 credits)
Introduces theory development and testing, as well as a range of interpersonal, group/organizational and mass communication theories. Explores the theories from the context of what they practically offer environmental communication campaigns and intellectually offer our understanding of how we form notions about the environment in the first place.

EECO 504: Systems Perspectives (3 credits)
This course is designed to explore the consequence of engaging in systems thinking for EEC. We consider what systems thinking means, and what thinking entails. We consider some of the common vocabulary and concepts that are used in systems work, and the source and nature of various perspectives on systems and systems approaches. We will look at how different approaches lead to different understanding and different actions.

EECO 505: Communicating in the Environment (2 credits)
Examines the potential of informal learning environments such as museums, parks, aquaria, etc. A variety of methods and techniques for environmental learning are explored, including heritage interpretation and field studies.
EECO 508: Learning Theory and Educational Program Design  (3 credits)
This course is about learning. The search for meaning through the active elaboration of our meaning system - one possible definition of learning - seems to be at the core of being human. From an increasingly sophisticated understanding of the learning process that will be explored in this course, educators will be better able to design effective programs and products. Instructional design will be seen as an intentional process to create learning environments that support effective and efficient learning and instruction appropriate to particular bodies of skill and content and in specific contexts. With support and critique from classmates, learners will design or re-design an instructional module they use or plan to use in their environmental education work. 

EECO 510: Worldviews, Ethics, and the Environment (2 credits)
Examines the range of philosophical and ethical stances at work today as expressed in contemporary environmental education and communications. Investigates environmental ethics as they are tested against real-world environmental problems.

EECO 535: Advocacy and Conflict Management (2 credits)
Advocacy, action projects and community mobilization activities are essential steps for our society as we work to move towards sustainability. Yet advocacy can generate conflict. This course will focus on ways in which consensus, which encourages discourse and understanding among competing interests, can be reached through a variety of multiple party mechanisms. Models of advocacy and actions projects will be presented.

EECO 586: The Biosphere and Ecological Sustainability (3 credits)
Explores the ecological principles governing the dynamic structures and processes of ecosystems and how they can be applied in a scientific context to better understand the response to anthropogenic stress. Course structure involves readings and case studies, online group discussions, and independent and group research or review assignments that focus on current local, regional and international environmental issues.

EECO 620: Research Strategies (3 credits)
Learners will be introduced to a range of research methods and approaches, including research design (quantitative and qualitative), survey research, ethnographic techniques and evaluation approaches. The divide between empirical and interpretive perspectives in communication research will be introduced, and learners will be encouraged to explore various research strategies as they prepare to develop their own research project proposals.

EECO 680: Leadership for Environmental Action (2 credits)
Guest faculty, mentors, resident faculty and learners make presentations addressing current issues in environmental education and communication. The week long seminar is devoted to the presentation of major projects by graduating learners.

EECO 685: Developing the Project Proposal (2 credits)
In collaboration with faculty, mentors and peers, learners develop proposals for a major project, including the development of a focus for inquiry or development of a technology, learning resource or communications product, a review of applicable literature, and a personal statement of the reason for interest of the project. The methodological section, including a design for field or pilot-testing of the proposal, is due at the end of the research methods course.

EECO 690: Thesis-Major Project (14 credits)
The thesis/major project may demonstrate detailed and current research in a topic related to the objectives of the program or mastery of the program competencies resulting in a technology, or educational or communications project. This project should be between 60-100 pages in length, with references and, if relevant, an appropriate research methodology.

Simon Fraser University
http://www.sfu.ca/
SFU offers a full suite of science and applied science undergraduate and graduate degrees. SFU’s main campus is located in Burnaby. SFU has satellite campuses in Surrey and downtown Vancouver. The university has more than 1,000 faculty and serves 24,000 students. 

An overview of SFU’s programs is available at http://www.sfu.ca/irp/departments/index.html or http://www.sfu.ca/academic/index.html 

SFU’s course catalogue is at http://students.sfu.ca/calendar/Course_Catalogue.htm
UNDERGRADUATE PROGRAMS

SFU offers a number of programs that pertain to the natural resources sector. 

SFU offers courses in:

· Biological Sciences
· Chemistry
· Environmental Science

· Management and Systems Science
· Mathematics

· Molecular Biology and Biochemistry

· Physics

· Statistics

Specializations offered are listed below: http://www.sfu.ca/science/students/index.html
· Actuarial Science Honours/Major
· Applied Mathematics Honours/Major
· Applied Physics Honours/Major
· Biological Physics Honours/Major 

· Biology Honours/Major/Minor
· Chemical Physics Honours/Major 

· Chemistry Honours/Major/Minor
· Earth Sciences Honours/Major/Minor
· Environmental Chemistry Minor
· Environmental Science Honours/Major
· Environmental Toxicology Minor
· General Science Program
· Industrial Mathematics Honours/Major
· Management and Systems Science Honours/Major
· Marine Science Program
· Mathematical Physics Honours
· Mathematics Honours/Major/Minor
· Molecular Biology and Biochemistry Honours/Major/Minor
· Nuclear Science Minor
· Physical Geography Honours/Major/Minor
· Physics Honours/Major/Minor
· Statistics Honours/Major/Minor
Joint Programs 

· Mathematics & Computing Science Honours/Major
· Computing Science & Molecular Biology and Biochemistry Honours/Major
· Molecular Biology and Biochemistry & Business Administration Major
· Applied Physics, Biological Physics, Chemical Physics Honours/Major
Certificate Programs 

· Certificate in Earth Sciences
· Certificate in Forestry Geosciences
· Certificate in Spatial Information Systems
· Certificate in Urban Studies
GRADUATE RESEARCH

SFU offers graduate programs. Research areas are as follows:

Behavioural Ecology Research Group (BERG) 

The Department of Biological Sciences has an active group of researchers working on aspects of evolutionary and behavioural ecology in a variety of organisms. Research spans behavioural, molecular, physiological and mathematical approaches. 

Centre for Wildlife Ecology 

The Centre for Wildlife Ecology is a collaboration between the Canadian Wildlife Service (CWS) and SFU. Its mission is to foster synergy between the mission-oriented research and management policies of CWS and the basic research agenda of the University. 

Pest Management 

A group of researchers in the Department focus on biological processes that involve pest organisms. Their research extends to management of pests in agricultural, forest and urban environments. Pest Management, was established at Simon Fraser University in 1967. The Department is recognized to be the first institution in North America to offer a comprehensive post-graduate degree program in pest management. (MPM) 

Cell Biology 
Research interests of the cell biology group in Biological Sciences includes cellular neuroscience, developmental biology and genetics, immunology, microbiology and lipid transport, in both plants and animals. There is close collaboration with faculty in the Departments of Molecular Biology and Biochemistry and Kinesiology. 

Environmental Toxicology 
Environmental toxicology is a new and rapidly developing field which is involved in an examination of the fate and impacts of pollutants on biological systems, including both humans and wildlife. Toxicology is a multidisciplinary science, and therefore collects and assimilates information from a variety of disciplines. Both basic and applied aspects of environmental toxicology are studied by a collection of faculty members and students in the Department of Biological Sciences and other departments at Simon Fraser University. Our research ranges from molecular and biochemical studies, through physiological and behavioral approaches, to comprehensive modeling and mathematical studies. 

Organic Evolution 

Biological Sciences at SFU has a burgeoning research group in organic evolution. Research focuses on behavioural, genetic and molecular aspects of reproductive isolation, speciation and adaptive radiation; the evolution of social systems; and 'biodiversity', all within a strong phylogenetic/phylogeographic framework. 

Environmental and Evolutionary Physiology 

Faculty research interests in the broad area of physiology include reproductive biology, physiology and life-histories, sensory (visual) physiology, cell physiology and neurobiology, and pharmacology and toxicology. 

School of Resource and Environmental Management (REM)
http://www.rem.sfu.ca/
The School of Resource and Environmental Management offers interdisciplinary programs that lead to:

· A Master's degree (MRM) in resource management 

· Resource and Environmental Planning Program 

· A Ph.D. degree in resource and environmental management 
· Graduate Diploma in Quantitative Methods in Fisheries Management 
Masters of Resources Management (M.R.M.)

This program is designed for recent graduates from a range of disciplines, and for individuals with experience in private organizations or public agencies dealing with natural resources and the environment. Relevant disciplines of undergraduate training or experience include fields such as biology, engineering, chemistry, forestry and geology, as well as business administration, economics, geography, planning and a variety of social sciences. The MRM degree provides training for professional careers in private or public organizations and preparation for further training for research and academic careers. Some courses are scheduled in the evenings or week long blocks. An optional co-operative education program permits students to work in a private organization or a resource management agency to gain first hand experience. 

Students take an integrated sequence of courses in complementary fields, pursue further courses in their area of specialization in the School and throughout the University, and complete a research project on a topic involving more than one traditional discipline. The aim is to increase familiarity and competence in understanding the dynamics of natural resources, the strategies and techniques of natural resource and environmental planning and management, and the biological, physical, social, economic and institutional implications of resource decisions. Students also become familiar with various quantitative methods of analysis and aids to decision making. In the field of natural resources, in particular, it is important that an academic program stress problem-solving as well as creative and critical thinking skills rather than focus primarily on subject matter such as fisheries, economics, or forestry.

Faculty and student research evaluates the effectiveness of existing natural resource management policies and, where appropriate, to develop alternatives. Innovative strategies often emerge from research into the biological dynamics of natural resources, or the institutional, social, economic or public policy aspects of their management. The emphasis in course materials and research programs is not simply to identify and describe resource and environmental problems, but to better understand causes and design acceptable solutions. Researchers apply a range of approaches including cost-benefit analysis, simulation modelling, legal and institutional assessment frameworks, and social surveys to address critical and emerging natural resource management issues on local, national, and international scales. Considerable research is in collaboration with resource management agencies to facilitate implementation of research results.

The SFU co-operative education program places students in a resource management agency (government or private) to gain professional work experience in applied problem solving. The optional co-op program can lead to work that is directly applicable to REM 699 Research Project.

Degree Requirements
To complete the MRM program degree (69 credit hours) entails completion of six required courses, plus six elective courses, a field workshop (REM 698), and a research project (REM 699).

Required Courses
REM 601-5: The Social Science of Natural Resources Management
REM 611-5: Population and Community Ecology
REM 621-5: Ecological Economics
REM 631-5: River Basin Analysis, Planning, and Management
REM 801-5: Principles of Research Methods and Design in Resource and Environmental Management
REM 698-3: Field Resource Management Workshop*
REM 699-10: Research Project
AND one of either:
REM 642-5: Regional Planning I, 
OR
REM 644-5: Public Policy Analysis and Administration 

REM 698: A REM 698 workshop is held in late August for new REM students. It provides an opportunity for students and faculty to get acquainted, and an introduction to a variety of resource management issues that are discussed in the program.

Elective Courses
In addition to the required courses, students select at least 26 credit hours (usually six courses) to strengthen their expertise in specific areas of specialization. Any combination of elective courses may be taken, and other courses may be substituted with the approval of the School’s graduate studies chair. Special topics courses are also offered in various fields. Students are normally able to satisfy the program course requirements in four semesters of full-time study. The research project is usually completed in two additional summer semesters. Individuals without previous training in natural resource management will need to pursue a more structured program to meet the degree requirements. Students are encouraged to complete as many of the required courses as possible before undertaking the elective offerings.

Resource and Environmental Planning Program
REM students have the option of completing the Resource and Environmental Planning Program in REM. The REM planning program is accredited as a recognized planning program by the Canadian Institute of Planners (CIP) and the Planning Institute of B.C. (PIBC). Students who choose to complete the planning program receive the degree of Master of Resource Management (Planning) and are eligible for membership in the Canadian Institute of Planners and the Planning Institute of B.C. as certified professional planners. Advantages of planning certification include improved employment prospects for positions requiring planning certification, participation in conferences and workshops, and access to professional development programs.

The REM planning program is distinctive in Canada by virtue of its focus on the policy, economic and science aspects of natural resource and environmental planning. Students in the planning program will complete the same curriculum requirements for MRM students with the following changes. Students must complete REM 642 (Regional Planning) and three additional required courses listed below plus three electives chosen in consultation with their senior supervisor.
REM 602-5: Resource and Environmental Planning: Advanced Seminar
REM 641-5: Law and Resources
REM 643-5: Environmental Conflict and Dispute Resolution 

Ph. D.
The Ph.D. program in Resource and Environmental Management provides an opportunity for students wanting to pursue high-level research and interdisciplinary education in natural resources and environmental management. Coursework and research supervision are offered in a wide range of natural and social sciences, including: 

• resource community planning
• water management
• environmental impact assessment
• environmental toxicology and management
• regional development
• ecological risk assessment
• energy economics and management
• forest ecosystem dynamics
• population ecology
• conservation biology and landscape ecology
• tourism planning and development
• environmental law and regulation
• political economy of environmental management
• institutional design
• fisheries management
• outdoor recreation & parks planning

Degree Requirements
All REM Ph.D. students must complete and are expected to maintain an A- average in:
REM 611: Population and Community Ecology
REM 621: Ecological Economics
REM 698: Field Resource Management Workshop
REM 802: Research Approaches for REM Ph.D. Students
REM 899: Research Project
And one of:
REM 602: Natural Resource Management II: Advanced Seminar 
REM 642: Regional Planning I
Or
REM 644: Public Policy Analysis and Administration

Graduate Diploma in Quantitative Methods in Fisheries Management
This interdisciplinary program provides an opportunity to study the latest quantitative methods in fisheries management. The program is aimed at those with a background in fisheries science and management, as well as those who would simply like to learn more about this field. It provides a strong foundation in the quantitative tools that are necessary for doing fish stock assessment and providing scientific advice in support of fisheries management decisions. It will also provide professionals working in the field with an opportunity to upgrade their skills in the increasingly important areas of statistics, simulation modelling and analyses of uncertainties and risks. The program emphasizes both the theory and the application of these methods to real world situations.

Required Courses
Students must complete a minimum of 22 credit hours composed of the following courses. It is preferable that students take the first four courses in the following order.
REM 613-5 Current Topics in Fisheries Management
STAT 650-5 Quantitative Analysis in Resource Management and Field Biology
REM 661-5 Special Topics in Resources Management
REM 663-5 Special Topics in Resource Management
Students must also complete one or more of the following courses, or others approved by the academic program co-ordinator and instructor of the course.
REM 612-5 Simulation Modelling in Natural Resource Management
REM 625-5 Risk Assessment and Decision Analysis for Management of Natural Resources
STAT 602-3 Generalized Linear and Non-linear Modelling

COURSES

Resource and Environmental Management REM, Faculty of Applied Sciences
REM 100-3 Global Change

This course provides students with an overview of global environmental change and its causes from a social science perspective, historically and at the present time. Population growth, an increasing ecological footprint and changes in ideology, social organization, economy and technology will be critically reviewed. New ways of thinking in natural and social science will be considered in relation to specific issues such as land, soil and food; energy, raw materials and solid waste; air pollution and transportation; water, oceans and fisheries; climate change; forestry and biodiversity; urbanization, and alternative futures. Breadth-Social Sciences.

REM 311-3 Applied Ecology and Sustainable Environments

Students will learn to apply the ecological concepts introduced in prerequisite courses to applied ecological problems at the population, community, and ecosystem levels of organization. Emphasis will be placed on processes which drive ecological dynamics, on recognizing those processes and dynamics in applied contexts, and on interpreting ecological data.

REM 356-3 Institutional Arrangements for Sustainable Environmental Management

This course provides an overview of some basic legislation, agencies, and policies which currently are in use to regulate the natural environment at the international, nation, provincial, regional, and local levels. Its purpose is to present a basic set of evaluative questions which can be used to address the effectiveness and efficiency of the environmental regulatory and management systems currently in use. 

REM 412-3 Environmental Modeling

Students receive hands-on experience in the construction and analysis of computer simulation models of environmental and ecological systems and problems. 

REM 445-3 Environmental Risk Assessment

Students receive theory and practical experience in the control and management of hazardous substances in the environment. This includes the application of techniques used to assess toxicological, ecological and human health risks of contaminants within the current regulatory framework. 

REM 471-3 Forest Ecosystem Management

Students will examine the problems of managing forest ecosystems for a variety of societal goals and objectives. The course will start with an examination of the ecological characteristics of forest ecosystems and their dynamics. The second section will focus on the objectives and tools of forest management in an ecological context. The final section of the course will focus on the institutions, economics and policies of forest management, with a focus on British Columbia’s historical and current management issues. This course will involve lectures, group discussions, field trips, and exercises. 

REM 601-5 Social Science of Natural Resources Management

An introduction to the relevance of social science perspectives, data and analytical tools in resource management, especially as these complement, supplement or critique perspectives from natural science or economics.

REM 602-5 Natural Resource Management II: Advanced Seminar

A professional group workshop course focusing on specific resource and environmental problems. 

REM 609-5 Evaluation of Management Strategies for Living Resources

This course examines living-resource management as a control system, including open loop (set point) control, closed loop (feedback) control, passive and active adaptive management. We explore the processes for the design of living-resource management systems, including interpreting policy as operational objectives, iterative development and stakeholder consultation, assessment methods, decision rules, evaluation using closed loop simulations, performance measures, trade-off between multiple objectives and methods for the presentation of results. The course includes a laboratory project to evaluate a management approach for a selected resource using computer simulations. 

REM 610-5 Applied Environmental Toxicology and Environmental Management of Contaminants

A study of the environmental behavior and toxic effects of chemical substances in the environment and the application of methodologies for their assessment and management.

REM 611-5 Population and Community Ecology

A review of population, community, and ecosystem ecology; implications of these areas for methods of resource management and environmental assessment.

REM 612-5 Simulation Modelling in Natural Resource Management

Methods of constructing simulations models and analyzing them through sensitivity analysis. Application of simulation modelling to research and management of environmental and resource systems. Topics will include management of wildlife, forests, insect pests, fisheries, pollution problems, energy resources, and recreational land use. 

REM 613-5 Methods in Fisheries Assessment

Introduction to fishing methods, fisheries ecosystems and the effects of fishing. Application of models of fish population dynamics, methods of data analysis and the quantification of uncertainty. Introduction to selected methods for providing scientific advice on the productivity and status of fish stocks. Focus will be primarily on biological aspects of fisheries assessment while illustrating how these interface with economic, social and institutional concerns of managers.

REM 614-5 Advanced Methods in Fisheries Assessment

Combines fish population dynamics with statistical estimation to provide quantitative assessments of the status of fish populations and fisheries. The course builds upon REM 613 by developing a broader range of biological and mathematical models of fish populations and management procedures, as well as approaches for testing the reliability of these methods. Lab tutorial sessions develop quantitative models, estimation, and simulation approaches for performing and evaluating stock assessment methods that are currently applied in fisheries and wildlife management. 

REM 621-5 Ecological Economics

Introduction to economic concepts for management of the environment and specific natural resources. Key issues are definitions of sustainability, the substitution capability between human-made and natural capital, and the appropriate application of economics to sustainable development analysis and policies.

REM 625-5 Risk Assessment and Decision Analysis for Management of Natural Resources

Use of quantitative methods of risk assessment and decision analysis to explicitly take uncertainty into account when making decisions in management of natural resources. Methods of quantifying uncertainty and the resulting risks. Examples from management of forests, wildlife, fisheries, water resources, energy, and toxic chemicals. Communicating information about uncertainties and the resulting risks to resource managers, the public, and scientists. Advantages and limitations of various quantitative methods. Includes computer laboratories. 

REM 631-5 Earth Systems and Global Change in Environmental Management

Reviews how human and natural processes across earth systems and over a range of scales interact to affect the hydrological cycle, climate, and land surface processes that are relevant to resource management.

REM 632-5 Terrain Evaluation

The extensive classification of a landscape based on geology, geomorphology, soils, vegetation, historic and current land use, and the assessment of qualitative values as an aid to multiple land use management.

REM 633-5 Introduction to Remote Sensing and Aerial Photographic Interpretation

The application of these techniques in the acquisition and display of selected resource data. Topics include air photo interpretation, multi-band photography, thermal infrared imagery, satellite imagery, orthophotography, topographic and thematic mapping, and computer cartography.

REM 636-5 Applications of GIS in Resource and Environmental Management

For students to understand the “general principles, opportunities, and pitfalls of recording, collecting, storing, retrieving, analyzing, and presenting spatial information” as it pertains to resource and environmental management.

REM 641-5 Law and Resources

A study of legal interventions related to resource planning and environmental control. The course looks at several aspects of environmental and recourse law including administrative and constitutional law, fisheries and forestry regulation, and native rights.

REM 642-5 Regional Planning I

Theory and techniques of regional analysis; planning models and their application to key resource sectors.

REM 643-5 Environmental Conflict and Dispute Resolution

This course examines theoretical aspects of conflict and dispute resolution in natural resource management settings and is designed to assist students in understanding the nature of environmental conflict and the role of environmental dispute resolution (EDR) techniques.

REM 644-5 Public Policy Analysis and Administration

Analysis of methods of policy-making and problem solving with particular emphasis on natural resource issues. Topics include goal setting, problem definition, program scheduling, policy evaluation, policy implementation and public administration. A practical analysis of the structure and processes surrounding major contemporary policy issues.

REM 645-5 Resource Development Communities

Examination of the impact of resource developments on communities in Canada. An overview of the social organization of resources-based communities and an analysis of the participatory process in decision making in resource management.

REM 646-5 Environmental and Social Impact Assessment and Environmental Management Systems

Evaluation and application of current methodologies for social, economic, and biophysical impact assessment and the ISO 14001 standard for environmental management systems.

REM 647-5 Parks and Outdoor Recreation Planning

The course examines a combination of both ecological and market-based resource assessment and planning techniques for conservation and use of parks, forests, and protected areas. Visitor behavior and management in recreation and protected areas settings will be examined.

REM 648-5 The Tourism System

This course will examine the social, environmental and economic components of tourism. Topics will include theoretical concepts and elements of tourism, historical evolution, spatial patterns, and case studies of tourism development in various parts of the world. Discussion of tourism planning and management will focus on the development of tourism as a renewable resource.

REM 649-5 Tourism Planning and Policy

The course provides frameworks and methodologies for understanding the policy and planning initiatives of public and private sector organizations. Foundations for resource assessment, market analysis, product-market matching and regional tourism strategy development are explored in detail. 

REM 650-5 Energy and Materials Management and Policy

Management strategies and policies to achieve sustainable flows of energy and materials in the economy. Eco-efficiency strategies reduce these flows while resource substitution strategies seek more environmentally benign flows. Applies expertise from economics, ecology, thermodynamics, engineering, geology and behavioral sciences.

REM 651-5 Project Evaluation and Non-market Valuation Methods

This course extends environmental and ecological economics concepts to the field of project appraisal and non-market valuation. Includes the methods and limitations of standard cost-benefit analysis (CBA), as well as new techniques in the valuation of non-market environmental resources and ways to incorporate considerations such as the depletion of natural resources in project work. The course concludes with treatment of a number of alternatives to CBA, including multi-attribute techniques and the precautionary principle.

REM 652-5 Community Tourism Planning and Development

The course critically examines approaches employed by communities incorporating tourism into their development strategies. Techniques for optimizing the resource potential of communities from economic, social, cultural and environmental perspectives are explored with a view toward developing policies for ‘appropriate’ community tourism. 

REM 655-5 Water Planning and Management

Evaluation of theoretical models and management experiences; federal, provincial and international institutional arrangements and jurisdictional responsibilities; emerging problems and opportunities. This is primarily a field course in which water and environmental management systems in British Columbia are compared with those in the states of Washington, Oregon, and California.

REM 658-5 Energy and Materials Systems Modeling

Theory, background, and practical experience in the use of a range of techniques for policy modelling of energy and materials flows in society with the aim of demonstrating how more environmentally and socially sustainable trajectories can be achieved. Techniques include: simulation modelling, optimization modelling, econometric and other forms of parameter estimation, input-output modelling, game playing models, and integrated systems models.

REM 660-5 Special Topics in Natural Resources Management

· Special topics in areas not currently offered within the offerings of the resource and environmental management program.
·  Science, Traditional Knowledge, and Epistemology in Personal, Cultural and Political Contexts 

· Multiattribute Stated Preference & Choice Modelling in Resource Management 

· Co-Management and First Nations 

· Special Topics in Environment & Development
REM 661-663-5 Special Topics in Resource Management

Special topics in areas not currently offered within the offerings of the resource and environmental management program.

REM 664-5 Directed Studies

Special topics in areas not currently offered within the offerings of the resource and environmental management program.

REM 670-5 Introduction to Forestry

Examines the theory and practice of forest management based on an understanding of the linkages between forest ecosystem dynamics, economics, policy and social management. Principles are illustrated with reference to contemporary forestry issues.

REM 671-5 Forest Ecology

Structure, function and development of forest ecosystems. Population, community, ecosystem and landscape approaches are used to enable students to understand the biology and management of forests in terms of the processes driving spatial and temporal dynamics.

REM 672-5 Silviculture

Principles and practice of silviculture; lecture and laboratory, with added emphasis on the state of the art in British Columbia. 

REM 690-0 Practicum I

First term of work experience in the School of Resource and Environmental Management’s Co-operative Education Program.

REM 691-0 Practicum II

Second term of work experience in the School of Resource and Environmental Management’s Co-operative Education Program..

REM 698-3 Field Resource Management Workshop

An intensive field course introducing students to the diversity of issues and viewpoints concerning management of natural resources. Problem areas will include forestry, mining, fisheries and wildlife management, energy, recreation and land use planning.

REM 699-10 Research Project

A research project dealing with a specific interdisciplinary problem in resource management, administration or allocation. The study must result in the preparation of a formal paper and the presentation of a seminar.

REM 801-5 Principles of Research Methods

Students will develop skills and insight into the design, implementation and analysis of interdisciplinary research in natural resource and environmental management. This will help prepare students to carry out their own research projects. Students who entered REM during or prior to the Fall 1994 term and who have received credit for any one of MRM 601, 611 or 621 may not take REM 801 for credit.

REM 802-5 Research Approaches for REM PhD Students

This course is designed for all REM PhD students, although considerable course material may be of interest and value to other REM students. The course will emphasize preparing PhD students for their breadth comprehensive exams by discussing and evaluating various viewpoints in published debates related to the three topic areas of comprehensive exams: resource and environmental economics, policy and planning and environmental science. The course will also cover planning and carrying out the PhD research, as well as effectively communicating research results.

REM 899-10 PhD Thesis

Geographic Information Science

The School of Computing Science and the Department of Geography cooperate in offering the program in Geographic Information Science. Students may pursue major or honors options leading to the BSc or BSc (Honors) degrees under the Faculty of Applied Sciences,

While Geographic Information Systems are a collection of practices, hardware and software used to analyze spatial data, GIScience deals with the theoretical and intellectual issues that surround the use of GISystem technologies. GIScience is, in the simplest sense, the theory that underlies GISystems. It took several decades, however, for this alternate GIS identity to emerge. By the beginning of the 1990s, a sense prevailed among many academic researchers that GIS had forged new intellectual territory. There are unique characteristics of geographical data, and problems associated with its analysis, that differentiate GIS from other information systems. These properties include: the need to develop conceptual models of space; the sphericity of spatial data; problems with spatial data capture; spatial data uncertainty and error propagation; as well as algorithms and spatial data visualization and display. Questions about the underlying assumptions written into the code that comprises GISystems are the basis of GIScience. The emergence of Geographic Information Science as the preferred term for the scientific discipline underlying GISystem technologies and applications is now widely recognized and promoted by major university and institutional consoritia in both North America (UCGIS) and Europe (AGILE). 

GIScience is a field that requires solid foundations in both computing science and geography. While GIScience graduates will be exceptionally well qualified to contribute to a rapidly growing industry, the aim of the GIScience major is not to provide a vocational degree, but a liberal education in the computational analysis of geographical phenomena. Students will explore the merits of different methods for digital representation of spatial entities on the earth's surface. They will learn how to model data effectively; how to visualize those models using computer graphics; and how to program in object environments. They will also investigate philosophical issues pertinent to GIScience, including the ontology, epistemology and ethical implications of spatial data representations. 

The information science component of this degree is complemented by studies in geography. Majors are required to take courses in one or more subject areas in human or physical geography. Several domains of modern human and physical geography have been transformed by GISystems: resource management, for example, depends on GISystems to analyze and map resource inventories and environmental values, while modelling atmospheric processes like global warming requires strong foundations in climatology and computational theory. Other fields in Geography that are of particular interest to the GIScientist include hydrology and sub-surface modelling, location analysis, immigrant settlement patterns, epidemiology, urban growth, and the economic geography of telecommunications.

GI Science Honors Program Requirements

Lower Division Requirements (Total 55 credits) 
Students must complete all of 
CMPT 120-3 Intro to Computing Science and Programming I 
CMPT 125-3 Intro to Computing Science and Programming II 
CMPT 150-3 Introduction to Computer Design 
CMPT 225-3 Data Structures and Programming 
CMPT 275-4 Software Engineering I 
GEOG 100-3 Human Geography I 
GEOG 111-3 Physical Geography 
GEOG 250-3 Cartography I 
GEOG 253-3 Aerial Photographic Interpretation 
GEOG 255-3 Geographical Information Science I 
MACM 101-3 Discrete Mathematics I 
MACM 201-3 Discrete Mathematics II 
MATH 151-3 Calculus I 
MATH 152-3 Calculus II 
MATH 232-3 Linear Algebra 
and one of 
GEOG 213-3 Geomorphology I 
GEOG 214-3 Climatology I 
GEOG 215-3 Biogeography 
and one of 
GEOG 221-3 Economic Geography 
GEOG 241-3 Social Geography 
GEOG 261-3 Introduction to Urban Geography 
and one of 
GEOG 251-3 Quantitative Geography 
STAT 270-3 Introduction to Probability and Statistics 

Upper Division Requirements (Total 62 credits) 
Students must complete all of 
CMPT 300-3 Operating Systems I 
CMPT 307-3 Data Structures and Algorithms 
CMPT 354-3 Database Systems I 
CMPT 361-3 Introduction to Computer Graphics 
CMPT 406-3 Computational Geometry 
CMPT 454-3 Database Systems II 
MACM 316-3 Numerical Analysis I 
and three of 
CMPT 363-3 User Interface Design 
CMPT 371-3 Data Communications and Networking 
CMPT 384-3 Symbolic Computing 
CMPT 412-3 Computational Vision 
CMPT 461-3 Advanced Computer Graphics 
CMPT 470-3 Web-based Information Systems 
and three of 
GEOG 351-4 Cartography and Visualization 
GEOG 352-4 Spatial Analysis 
GEOG 353-4 Remote Sensing 
GEOG 355-4 Geographical Information Science II 
and four additional upper division credits in physical or human geography (students should consult with the program advisor in choosing these credits); 
and two of 
GEOG 451-4 Spatial Modelling 
GEOG 453-4 Remote Sensing of Environment 
GEOG 455-4 Theoretical and Applied GIS 
and 
GEOG 491-4 Honours Essay 


COURSES

Biology

Undergraduate Programs

All students take common core courses which cover such topics as Cell biology, Molecular biology, Genetics, Ecology, Physiology, Developmental biology, Evolutionary biology, and Organismal biology (of at least one type of organism). This core ensures all students have a strong foundation in the breadth of contemporary biology. There are currently four streams in Biological Sciences which allow specialization at the upper division: an Open (General) stream, allowing students to design their own program, and Cell and Molecular, Integrative Physiology, and Ecology and Evolution. 

At SFU in Biological Sciences, the scope of modern biology extends from the study of the molecules and chemical processes that make up cells (Cell and Molecular Biology), through the organization of these cells into complex organs or organ systems with their vital processes (Integrative Biology), to the study of interaction of organisms with one another and the environment in which they live (Ecology and Evolutionary Biology). 

SFU’s philosophy is that students must have a comprehensive understanding of the breadth of contemporary biology as it relates to organisms, and so all Biological Sciences majors take a common core curriculum prior to specializing in one of the three main areas mentioned above. So that majors to gain research experience and become truly well-rounded biologists; SFU encourages students to take an interest in research projects. SFU graduates can pursue further studies in fields ranging from environmental toxicology to veterinary medicine.

Marine science courses are offered on Vancouver Island's Bamfield Marine Sciences Centre in summer and fall terms. Summer course offerings are divided into three blocks, with each block up to six weeks long. Each fall, Bamfield offers a fourteen week program consisting of five courses (fifteen credits total).

Graduate Studies

Graduate programs in the Department of Biological Sciences are designed to provide students with the best possible research and academic preparation. Because the Department is large and includes a wide range of academic interests, a number of research and teaching programs have evolved. Both MSc. and PhD. programs are available in diverse research areas ranging from populations to microbiology. Basic biological research and graduate education in the areas of behavioural and wildlife ecology are coordinated through the Behavioural Ecology Research Group. 

The Department also offers the MPM (Master of Pest Management) and MET (Master of Environmental Toxicology) degree programs. Other major areas of research interest are animal physiology, marine biology, and plant biology.

In the MSc, MPM and PhD. programs, students are expected to undertake a rigorous program of original research, culminating in the preparation of a thesis containing a significant contribution worthy of publication in first- class international scientific journals. For the applied MET program students undertake a defined program of graduate courses and prepare an extended Professional Paper or Thesis on a prescribed problem. 

The PhD. program in Biological Sciences requires a minimum of two courses totalling not less than six semester hours of course work beyond the Master's degree. Of these all must be graduate courses. Students accepted to the PhD. program who have not completed a Master's degree must complete 12 credit hours of graduate coursework beyond the baccalaureate. Of these all must be graduate courses. It is at the discretion of the supervisory committee to ask a student to complete additional coursework. PhD students must have a research supervisor prior to admission. The PhD program is expected to be completed in less than five years and students will be directed by a supervisory committee of at least two faculty including the research supervisor. The PhD. thesis must contain original publishable work of significance and must be defended publicly. 

The MPM (Master of Pest Management) Program

http://www.sfu.ca/biology/mpm/index.html
Issues involving plants, animals, and other organisms as pests continue to occur and affect food production, forestry, health and conservation worldwide. Three recent Canadian examples are mountain pine beetles and salvage logging, mosquitoes and West Nile virus, and sea lice on farmed and wild salmon. Pests have substantial economic, environmental, health and societal implications at local and international levels. 

Pest problems offer opportunities for research on the biological processes involving organisms that cause damage to crops and structures or threaten human health. The Master of Pest Management (M.P.M.) program at SFU allows students to access these opportunities in the management and research of pests and furthermore, directly apply this knowledge

The M.P.M. program uses strong applied approaches to learning and discussion of biological principles, and provides experience interfacing science with problems facing society. Its curriculum uses theory to guide practice but recognizes guidance must be effective and workable. A core of graduate courses, while theoretically based, extend the principles of biological systems to practices that reduce the impact of pest organisms. Additionally, field courses where pest biology and management are examined and assessed within their environmental and human contexts, are an integral part of the program. The program requirements are: 

1. Four classroom-based graduate courses 

2. Two graduate field courses 

3. A research-based thesis 

4. Electives & Other Courses 

Graduate Courses 
Students must take four classroom-based graduate courses. Of these, one must be BISC 847 Pest Management in Practice, and two additional 800 level courses must selected from the following list of BISC graduate courses that are particularly relevant to pest management. Students can select one elective from other graduate courses in Biological Sciences or elsewhere with approval of their supervisory committee.


Courses of Particular Relevance to Pest Management 
These graduate courses are usually offered biannually during the fall or spring semesters, depending on faculty availability and student demand. Some courses may not be offered in every two-year cycle. 

BISC 816: Biology and Management of Insects 

Bionomics, ecology, economic impact, and management of the major groups of insects, based on intensive reviews of information on representative species.
BISC 817: Evolution of Social Behaviour 

Study of the proximate and ultimate causes and consequences of alternative social systems in non-human animals.
BISC 841: Plant Disease Development and Control 

An examination of the major factors that lead to development of soil-associated and foliar plant diseases in cultivated crops, in relation to the nature, underlying principles, application and limitations of various types of control practices.
BISC 842: Molecular Physiology of Insects 
An examination of hormonal and nutritional factors that influence growth and development, as well as energy metabolism in insects, with emphasis on the molecular mechanisms involved in their regulation.
BISC 843: Applied Behavioural Ecology 
Concepts and methods from behavioural ecology and population dynamics are used to solve problems of an applied nature (e.g. pest management, harvesting policies, management of human diseases). Model building and analysis feature prominently.
BISC 844: Biological Controls 
Principles, theory and practice of the use of living organisms in the natural regulation and the applied control of pest organisms. Emphasis will be on parasitic insects, and will include host specificity, genetic controls, and the evolution of host-parasite associations.
BISC 846: Insecticide Chemistry and Toxicology 
The chemistry of insecticides, with emphasis on their toxicology, metabolism and molecular mechanism of action.
BISC 847: Pest Management in Practice 

Status and special problems of research, development and implementation of pest management programs in different kinds of ecosystems; consideration of factors such as management systems, economics, communication, legal and social constraints, and ethics in the practice of pest management.
BISC 851: Vertebrate Pests 

Evaluation of the biology of vertebrates that are in conflict with human activities; discussion of control strategies and economic and social impacts.
BISC 852: Biology of Animal Disease Vectors 

Physiological, molecular, and behavioural interactions between parasites of human importance and their insect vectors. Emphasis placed on current literature relating to modern approaches in reducing parasite transmission.
BISC 884: Special Topics in Pest Ecology and Management 

A course that provides graduate students with an in-depth analysis of a topic in pest ecology and management. The course content will change from year to year to reflect student interests and topical research, and can be taught by any faculty member of the Department of Biological Sciences.
STAT 650: Quantitative Methods for Resource Managers and Field Biologists 

A practical introduction to useful sampling techniques and intermediate level experimental designs especially applicable to biologically based research. 

Graduate Field Courses 
The field courses combine classroom lectures with field demonstrations and problem-based learning. The students are provided with an overview of pest control methods as they are currently practiced in agriculture, forestry, and urban environments. The courses include visits to working farms, commercial forest operations, grain elevators, and research laboratories. Instruction is supported by specialists from government agencies, extension services, industry, and pest control companies. When feasible, students participate in pest management activities, such as field sampling, diagnosis of pest problems, and calibration and use of equipment. 

Students must take two field courses (8 days each): 

BISC 601-2: Agriculture, Horticulture and Urban Pest Management 

A broad range of agricultural pests and their management, with emphasis on insects, crop diseases, and weeds in greenhouses, orchards and field crops. Pest problems in urban environments, including stored products in and near buildings.
BISC 602-2: Forest Pest Management 

Management of insect, microbial, vertebrate and plant pests of forests and forest products, including seed orchards, nurseries, dryland sorting areas. Emphasis is placed on diagnosis, decision-making, interactions and techniques for forest pest management. 

Thesis 
Students enroll in BISC 849 and write a laboratory or field-based research thesis. The thesis involves some aspect of pest biology and management. In their theses, students are encouraged to include sections where their research is interpreted to offer guidance for the management of pests. The M.P.M. thesis has an applied orientation, which distinguishes it from the M.Sc. program. 

BISC 849: Master of Pest Management Thesis 

An independent research thesis based on laboratory or field-based research and focused on some aspect of pest management. The research may be supervised by any faculty member in the Department of Biological Sciences. The research can be conducted in collaboration with other organizations or institutions willing to sponsor the project. 

The MET (Master of Environmental Toxicology) Program

http://www.sfu.ca/biology/tox/index.htm
Simon Fraser University developed the Master of Environmental Toxicology (MET) program due to the increasing amount of damage that is inflicted on our environment (such as air pollution, mercury levels in fish, etc.). The multi-disciplinary and professional nature or MET addresses a variety of training demands not encountered in the more traditional scientific disciplines. MET at SFU is a professional degree which provides the MET graduates with training in basic and applied sciences with work skills. The main objectives of the MET Program are:

· To meet the need for additional trained toxicologists 

· To facilitate communication between toxicologists and other environmental sciences 

· To develop and maintain high standards of research and education in toxicology 

Before entering the Master of Environmental Toxicology program, students should have completed the following courses or their equivalents unless prerequisites are waived by the Departmental Graduate Studies Committee.

BISC 312-3 Environmental Toxicology I
BISC 313-3 Environmental Toxicology II
CHEM 250-3 Organic Chemistry
BICH 221-3 Cellular Biology and Biochemistry

Program Requirements

Each MET student must choose a senior supervisor after admission, in consultation with the program director. In accordance with university regulations, a supervisory committee is formed by the beginning of the third semester of full time equivalent enrolment. As part of the requirements, students complete a project on a specific aspect of environmental toxicology which may be based on original field, laboratory or library research. The student will be supervised on this project by the senior supervisor while enrolled in BISC 656. In addition to submission of a report at the project's completion, the student will make an oral presentation to at least the supervisory committee and at least one other faculty member. 

This program may be taken on a part time basis. 

Every MET program consists of a minimum of 32 graduate credit hours, including the following courses. 

Core Courses
BISC 650-3 Environmental Risk Assessment: Human Health Risk Assessment and Ecological Effects-based Risk Assessment 

BISC 651-3 Environmental Toxicology Tests I: Ecological Effects-based Tests 

BISC 652-3 Environmental Toxicology Tests II: Mammalian Toxicity Tests 

BISC 654-3 Food and Drug Toxicology 

BISC 655-3 Environmental Toxicology Seminar 

BISC 656-0 Master of Environmental Toxicology Project 

BISC 855-3 Biochemical Toxicology 

STAT 650-5 Quantitative Analysis in Resource Management and Field Biology 

Elective Courses
Students must complete one of 

BISC 854-3 Ecotoxicology 

EASC 613-3 Groundwater Hydrology 

REM 610-5 Management of Contaminants in the Environment 

and six credit hours chosen from the following 

BISC 846-3 Insecticide Chemistry and Toxicology 

BISC 839-3 Industrial Microbiology 

BISC 883-3 Special Topics in Environmental Toxicology 

KIN 851-3 Recent Advances in Experimental Carcinogenesis 

REM 612-5 Simulation Modelling in Natural Resource Management 

Co-operative Education

This program has a co-operative education option that allows students to gain work experience outside the University. Award of the Master of Environmental Toxicology degree is not contingent upon satisfactorily completing this option. 

Professional Registration and Certification

Eligibility for the certification examination of the American Board of Toxicology Inc. can be met through the Master of Environmental Toxicology program and four years of work experience. 

Graduate Courses

BISC 601, 602, 603, 604, and 605 are designed for students undertaking the Master of Pest Management degree. They may be taken for credit for the MSc and/or PhD degree in the Faculty of Science, subject to prior approval by the student's supervisory committee and the program director. 

BISC 601-5 Urban and Industrial Pest Management
Pests of foodstuffs and stored products, structural pests, and pests found in and near buildings, ships and aircraft, and their management, with emphasis on insects and rodents. 

BISC 602-5 Forest Pest Management
Management of pests and forest regeneration, growing and mature forests, and forest products, and of forest rights-of-way and recreation areas. 

BISC 603-5 Farm and Specialty Crop Pest Management
Agricultural pests and their management, with emphasis on insects and crop diseases, and including garden and greenhouse pests. 

BISC 604-3 Orchard Crop Pest Management
Insects, diseases, and other pests of fruit trees, including grapevines and small fruits, and their management. 

BISC 605-3 Management of Animal Disease Vectors
Management of vectors, especially arthropods, of human and animal diseases, especially microbial; selected topics in epidemiology. 

BISC 650-3 Environmental Risk Assessment
This course emphasizes recent development in quantitative human health risk assessment and ecological effects based risk assessment of environmental chemicals. (3-0-0) 

BISC 651-3 Toxicity Tests I: Ecological Effects Based Tests
This course provides the basic concepts and practical experience for the application of ecologically-based toxicity tests. (3-0-0) 

BISC 652-3 Environmental Toxicology Testing II: Mammalian Toxicology
The main focus of this course is on laboratory testing procedures currently employed in the toxicological evaluation of chemicals. (2-0-3) 

BISC 654-3 Food and Drug Toxicology
Investigates those toxic compounds in the environment which are added to, contaminate, or supplement one's diet. (2-0-4) 

BISC 655-3 Environmental Toxicology Seminars
A structured series of seminars on the recent developments of environmental toxicology. (3-0-0) 

BISC 656-0 Master of Environmental Toxicology Project
One semester experience in a university or commercial laboratory according to student's interests. 

BISC 657-0 Co-op Practicum I
First work experience for MET students. Prerequisite: completion of professional paper. 

BISC 658-0 Co-op Practicum II
Second work experience for MET students. Prerequisite: completion of professional paper. 

Transferring from MSc/MPM to PhD

Students in a MSc., MPM, or MET program may transfer to the PhD. program 

COURSES

Biological Sciences BISC
Faculty of Science
BISC 100-4 Introduction to Biology

An introduction to the basic concepts of biology, emphasizing evolution as a unifying theme. Topics include cell structure, mitosis and meiosis, DNA structure and function, evolution and population and ecosystem ecology. 

BISC 101-4 General Biology

An introduction to the biochemical and physiological mechanisms of living organisms. Topics covered include cell structure and function, DNA replication and the flow of genetic information, enzyme function, metabolism and physiology of microorganisms, plants, and animals..

BISC 102-4 General Biology

Survey of the diversity of life, and its evolutionary history on earth. The student is introduced to the study of genetics, development, and evolution, giving an overview of how these processes interact to produce form and function. Also included are principles of behavior and ecological relationships of organisms to each other and their environment..

BISC 110-3 The Evolution and Diversity of Life on Earth

Current theories about the origin and evolution of life on this planet. The course will include a survey of the five kingdoms to emphasize both the structural and functional diversity of living forms, as well as the characteristics shared by members of each major group..

BISC 111-3 Special Topics: Current Topics in Biology I

Selected topics in biology intended to fulfil breadth requirements for non-majors. Topics will vary depending on instructor..

BISC 112-3 Special Topics: Current Topics in Biology II

Selected topics in biology intended to fulfil breadth requirements for non-majors Topics will vary depending on instructor..

BISC 202-3 Genetics

Principles and concepts of the transmission of genetic information treated comparatively in man, animal, plant and microbe. 

BISC 204-3 Introduction to Ecology

An introduction to biotic-environmental relationships and dynamics; ecological concepts; population dynamics, variation, adaptation and evolution. 

BISC 272-3 Special Topics in Biology

Selected topics in areas not currently offered within the undergraduate course offerings in the Department of Biological Sciences. 

BISC 300-3 Evolution

The phenomenon of organic evolution, and the major forces leading to changes in allele frequencies over time, i.e. natural selection and genetic drift. Topics include adaptation, speciation, the origin of life, and the major evolutionary trends over geological time. 

BISC 302-3 Genetic Analysis

Discussion and manipulations of some of the organisms and techniques applicable to genetic analysis. 

BISC 302W-3 Genetic Analysis

Discussion and manipulations of some of the organisms and techniques applicable to genetic analysis.

BISC 303-4 Microbiology

The biology of micro-organisms and their significance in the understanding of cellular processes. 

BISC 304-3 Animal Ecology

A study of the interrelationships of animals and their physical and biotic environment. 

BISC 304W-3 Animal Ecology

A study of the interrelationships of animals and their physical and biotic environment. 

BISC 305-3 Animal Physiology

A comparative study of basic physiological mechanisms in invertebrates and vertebrates. 

BISC 306-4 Invertebrate Biology

An introduction to selected invertebrate phyla with an emphasis on functional morphology, diversity and ecology. 

BISC 307-3 Animal Physiology Laboratory

A laboratory course using contemporary techniques of animal physiological research. 

BISC 307W-3 Animal Physiology Laboratory

A laboratory course using contemporary techniques of animal physiological research. 

BISC 309-3 Conservation Biology

An examination of the primary threats to biodiversity, how biological processes contribute to the persistence of populations and structure of communities, and species and landscape approaches to conservation in the real world..

BISC 310-3 The Natural History of British Columbia

Field course on the ecology, distribution, and characteristics of organisms representative of various biotic regions of the province (both terrestrial and marine). Sampling techniques are emphasized. The course will normally be taught as a full-time, intensive, three week course with field trips of one to several days duration.

BISC 312-3 Environmental Toxicology I

An introductory course in environmental toxicology which will concentrate on the biologist’s perspective and will “bridge the gap” between traditional biology courses and formal toxicology courses. The course is required for a minor and extended studies diploma program in Environmental Toxicology

BISC 313-3 Environmental Toxicology II

This course introduces students to basic principles of toxicology and several classes of widely encountered environmental pollutants. Emphasis is on toxicology as an interdisciplinary science. This course is a prerequisite for all advanced toxicology courses. 

BISC 316-4 Vertebrate Biology

A review of the evolution and the taxonomy of the vertebrate classes. A comparative study of their organ systems and functions with particular reference to reproduction. A comparison of the functional morphology of some species by laboratory dissections. 

BISC 317-3 Insect Biology

Life histories, bionomics, comparative morphology, and classification of insects and related organisms. A collection may be required, depending on instructor. 

BISC 326-3 Biology of Algae and Fungi

A survey of form, function and phenetics..

BISC 329-4 Introduction to Experimental Techniques

This course is designed to introduce students to basic measurement methods and instrumentation as used in modern biology..

BISC 333-3 Developmental Biology

Classical and modern experimental approaches will be described for understanding development of embryos of several species having common and distinctive features. These approaches are at the organismal, cellular, molecular and genetic levels. 

BISC 337-4 Plant Biology

An introductory course covering many aspects of plant biology including the origin and evolution of plants, basic anatomy, plant growth and development and the utilization and impact of plants in human society. 

BISC 341-3 Practicum I

First term of work experience in the Biological Sciences Co-operative Education Program. Units for this course do not count towards the units required for an SFU degree. 

BISC 342-3 Practicum II

Second term of work experience in the Biological Sciences Co-operative Education Program. Units for this course do not count towards the units required for an SFU degree. 

BISC 357-3 Gene Cloning

Introduction to various techniques in gene cloning and the applications of gene cloning. Laboratory exercises follow a sequence of events commonly practiced in many molecular genetics laboratories and include novel technologies such as cloning by site-directed recombination. Lecture content spans basic cloning in plasmids to novel large-scale genomics technologies. 

BISC 366-3 Plant Physiology

The plant’s physical environment and the physiological basis (mechanisms and principles) of the interaction between plants and their environment in relation to their survival and ecological distribution.

BISC 367-3 Plant Physiology Laboratory

A laboratory course using contemporary techniques of plant physiological research. 

BISC 367W-3 Plant Physiology Laboratory

A laboratory course using contemporary techniques of plant physiological research. 

BISC 372-3 Special Topics in Biology

Selected topics in areas not currently offered within the undergraduate course offerings in the Department of Biological Sciences. 

BISC 403-3 Current Topics in Cell Biology

The lectures will explore two or three major themes in current cell biology, such as cell motility, the cell cycle, and cellular signalling. A critical component of the course is to develop an understanding of the experimental basis of our knowledge about cells. 

BISC 404-3 Plant Ecology

The study of the distribution and abundance of plants, including how individuals, populations, and communities are affected by abiotic (climate, soil) and biotic (competition, herbivory) factors. A major focus will be life history evolution (pollination, defence, disperal). Experimental and observational laboratory exercises are primarily conducted outdoors. 

BISC 404W-3 Plant Ecology

The study of the distribution and abundance of plants, including how individuals, populations, and communities are affected by abiotic (climate, soil) and biotic (competition, herbivory) factors. A major focus will be life history evolution (pollination, defence, disperal). Experimental and observational laboratory exercises are primarily conducted outdoors. 

BISC 405-3 Cell Physiology

The physiology of cells with emphasis on the physical and chemical nature of specialized activities. 

BISC 406-3 Marine Biology and Oceanography

An introduction to the marine environment, marine organisms and the ecological and oceanographic processes affecting them. 

BISC 407-3 Population Dynamics

An evaluation of factors influencing the natural fluctuation and regulation of plant and animal population numbers. 

BISC 410-3 Behavioral Ecology

An introduction to the evolution of behavior and its adaptiveness in a natural context. 

BISC 411-3 Behavioral Ecology Laboratory

Illustration of the principles of behavioral ecology, and the experimental approach to its study, by means of a series of laboratory and field exercises and an individual project.

BISC 414-3 Limnology

An integrated examination of biological, chemical and physical processes in lakes and running water ecosystems. Interactions among biological, chemical and physical controls on the structure, function and dynamics of aquatic ecosystems are emphasized. Environmental problems resulting from human disturbances to aquatic ecosystems are examined. 

BISC 416-4 Fish Biology

An introduction to the biology of fishes with an emphasis on classification, evolution, anatomy, physiology, and ecology. 

BISC 418-3 Parasitology

Ecology and phylogeny of animal parasites (from protozoa to helminthes), including those of humans, domestic animals and wildlife. Parasite success, host-parasite interactions, general epidemiological principles of parasitic infections, and reproductive strategies used by parasites to increase the likelihood of transmission as well as host responses and medical options for past and current parasite problems. 

BISC 419-3 Wildlife Biology

Theoretical and applied aspects of ecology and behavior in relation to wildlife populations and their habitats, with emphasis on important mammals and birds in British Columbia. Attendance on local field trips is required. 

BISC 422-3 Population Genetics

Theoretical and experimental aspects of inheritance at the population level. Topics include Hardy-Weinberg, one- and two-locus selection theory, introduction to quantitative genetics, and Fisher’s fundamental theorem of natural selection. 

BISC 429-4 Separation Methods in Biology

A systematic introduction to separation principles and strategies for the purification of biomolecules, with laboratory experiments using contemporary techniques in complex biological systems. Detailed instruction in composing and writing scientific reports. 

BISC 429W-4 Separation Methods in Biology

A systematic introduction to separation principles and strategies for the purification of biomolecules, with laboratory experiments using contemporary techniques in complex biological systems. Detailed instruction in composing and writing scientific reports. 

BISC 430-3 Plant Pathology

Fungi, bacteria, viruses, nematodes, parasitic higher plants and insect vectors as agents of plant disease will be considered. Etiology and ecology of host-parasite relationships will be emphasized via examination of selected economically and/or aesthetically important plant diseases. 

BISC 432-3 Chemical Pesticides and the Environment

The physical, chemical and biological properties of chemical pesticides; risks and benefits associated with their use in pest management. 

BISC 434-3 Paleoecology and Palynology

The principles of paleoenvironmental reconstruction, emphasizing the study of pollen grains, spores, and other microfossils in solving problems of paleobiology and earth history. 

BISC 435-3 Introduction to Pest Management

Survey of the natures, causes and consequences of pest problems and of the natural and applied factors and processes that determine their occurrence and intensity. 

BISC 439-4 Industrial Microbiology

This course introduces students to the use of microorganisms in biotechnology, e.g. in the environmental, pharmaceutical and chemical industries. The lectures will cover the unique physiology/biochemistry of industrial microorganisms and their use in processes such as fermentation, bioremediation, chemical synthesis and protein production. The laboratory component is designed as a series of exercises that form a complete research project.

BISC 440-3 Biodiversity

The production and organization of biodiversity (investigations of species, and an in-depth look at taxonomy, systematics and phylogenetics). Evolutionary and ecological theories behind the patterns of biodiversity (the current and future geographic distribution of species, and how biodiversity is related to ecosystem function). The values society gives biodiversity (how our values are reflected in law and regulation).

BISC 440W-3 Biodiversity

The production and organization of biodiversity (investigations of species, and an in-depth look at taxonomy, systematics and phylogenetics). Evolutionary and ecological theories behind the patterns of biodiversity (the current and future geographic distribution of species, and how biodiversity is related to ecosystem function). The values society gives biodiversity (how our values are reflected in law and regulation). 

BISC 441-3 Evolution of Health and Disease

Application of the principles and theories of evolution and ecology to the study of health and disease, with a particular but not exclusive emphasis on humans. Topics to be covered include the evolutionary ecology of infectious disease, the immune system, cancer, senescence, fetal programming, and the genetic/environmental bases of disease. The course will involve a combination of lectures by the primary faculty member teaching the course, discussions, student research projects (papers, written and revised, and presentations to the class), and specialist guest lectures. 

BISC 443-3 Practicum III

Third term of work experience in the Biological Sciences Co-operative Education Program. Units for this course do not count towards the units required for an SFU degree..

BISC 444-3 Practicum IV

Fourth term of work experience in the Biological Sciences Co-operative Education Program. Units for this course do not count towards the units required for an SFU degree..

BISC 445-3 Environmental Physiology of Animals

A discussion of the physiological mechanisms and adaptations which permit animals to live in diverse environments. The course will adopt a comparative approach to physiology. 

BISC 446-3 Practicum V

Fifth term of work experience in the Biological Sciences Co-operative Education Program. Units for this course do not count towards the units required for an SFU degree. 

BISC 449-4 Histological Techniques in Biology

Principles of microscopy and histological techniques for sample preparation: fixation, dehydration, embedding, and sectioning. Use of lipid and nucleic acid stains and antibodies for labeling. 

BISC 455-3 Endocrinology

A study of endocrine organs and their role in integrating physiological functions in animals. 

BISC 457-3 Plant Molecular Biology and Biotechnology

An introduction to plant molecular biology and the techniques, applications and issues of plant genetic engineering. 

BISC 471-3 Special Topics in Biology

Selected topics not currently offered within the undergraduate course offerings in the department of Biological Sciences. 

BISC 472-473-3 Selected Topics in Biology

Selected topics in areas not currently offered within the undergraduate course offerings in the Department of Biological Sciences.

BISC 474-475-3 Special Topics in Biology

Selected topics not currently offered within the undergraduate course offerings in the Department of Biological Sciences. 

BISC 490-5 Research Design

BISC 491-5 Research Technique

BISC 492-5 Research Reporting

BISC 492W-5 Research Reporting

BISC 497W-3 Undergraduate Research: Writing Intensive

A student may enrol in this course only with prior written agreement of a faculty member to act as research supervisor, who will also provide instruction and feedback on the writing and presentation of results from the research. A maximum of six credit hours in research courses can be applied towards the degree. 

BISC 498-3 Undergraduate Research I

BISC 499-3 Undergraduate Research II

BISC 601-2 Agriculture, Horticulture and Urban Pest Management

A broad range of agricultural pests and their management, with emphasis on insects, crop diseases, and weeds in greenhouses, orchards and field crops. Pest problems in urban environments, including stored products in and near buildings.

BISC 602-2 Forest Pest Management

Management of insect, microbial, vertebrate and plant pests of forests and forest products, including seed orchards, nurseries, dryland sorting areas. Emphasis is placed on diagnosis, decision-making, interactions and techniques for forest pest management.

BISC 603-5 Farm and Speciality Crop Pest Management

Agricultural pests and their management, with emphasis on insects and crop diseases, and including garden and greenhouse pests.

BISC 604-3 Orchard Crop Pest Management

Insects, diseases, and other pests of fruit trees, including grapevines and small fruits, and their management.

BISC 605-3 Management of Animal Disease Vectors

Management of vectors, especially arthropods, of human and animal diseases, especially microbial; selected topics in epidemiology.

BISC 650-3 Environmental Risk Assessment

This course emphasizes recent development in quantitative human health risk assessment and ecological effects based risk assessment of environmental chemicals. 

BISC 651-3 Toxicity Tests I: Ecological Effects Based Tests

This course provides the basic concepts and practical experience for the application of ecologically-based toxicity tests

BISC 652-3 ET Tests II: Mammalian Toxicity Tests

The main focus of this course is on laboratory testing procedures currently employed in the toxicological evaluation of chemicals. 

BISC 654-3 Food and Drug Toxicology

Investigates those toxic compounds in the environment which are added to, contaminate, or supplement one’s diet. 

BISC 655-3 Environmental Toxicology Seminar

A structured series of seminars on the recent developments of environmental toxicology.

BISC 656-6 Master of Environmental Toxicology Project

One term experience in a university or commercial laboratory according to student’s interests. 

BISC 657-0 Co-Op Practicum I

First work experience for MET students. 

BISC 658-0 Co-op Practicum II

Second work experience for MET students.

BISC 800-1 Basic Skills for a Career in Science

Introduction to methods of writing research articles and grant proposals, preparing talks for scientific and non-scientific audiences, and writing for the media. The student-supervisor relationship and conflict resolution are also discussed.

BISC 804-3 Plant Ecology

Directed study and discussion of current literature related to terrestrial plant ecology particularly environmental relationships. Particular topics to be arranged.

BISC 805-3 Comparative Endocrinology

A comprehensive account of morphological and physiological aspects of endocrine systems in various groups of animals. Principles of methods and techniques in endocrinological research.

BISC 806-3 Evolutionary Theory

A consideration of recent advances and current controversies in our understanding of the development, diversification and adaptation of life through natural selection.

BISC 807-3 Ecological and Evolutionary Physiology

This course considers what physiology has to offer behavioral and evolutionary ecology (and vice versa), with a focus on whole organism or ‘integrative physiology.’

BISC 812-3 Marine Research Techniques: Scientific Diving

An introduction to the use of diving in marine/freshwater research, related underwater methodology, diving competency and current issues in marine biological research and scientific diving.

BISC 814-3 Aquatic Ecology

Current problems in the ecology of marine and freshwater environments. Topics will be selected from recent developments in physiological ecology, energetics, population ecology and community studies.

BISC 815-3 Contemporary Problems in Plant Physiology

Directed studies in modern laboratory approaches to specific areas of research.

BISC 816-3 Biology and Management of Insects

Bionomics, ecology, economic impact, and management of the major groups of insects, based on intensive reviews of information on representative species. 

BISC 817-3 Evolution of Social Behavior

Study of the proximate and ultimate causes and consequences of alternative social systems in non-human animals.

BISC 821-1 Cell and Molecular Biology Colloquium

This seminar course provides a rigorous introduction to recent research in cell biology. Papers will be selected along a particular theme, but there is always a strong emphasis on the experimental basis of our knowledge about celluar mechanisms. 

BISC 822-1 Cell and Molecular Biology Colloquium

This seminar course provides a rigorous introduction to recent research in cell biology. Papers will be selected along a particular theme, but there is always a strong emphasis on the experimental basis of our knowledge about celluar mechanisms. 

BISC 823-1 Cell and Molecular Biology Colloquium

This seminar course provides a rigorous introduction to recent research in cell biology. Papers will be selected along a particular theme, but there is always a strong emphasis on the experimental basis of our knowledge about celluar mechanisms. 

BISC 824-3 Survival and Reproductive Strategies

An examination of strategies for resource acquisition and allocation, and the behavioral, ecological and life history means whereby organisms maximize lifetime reproductive success.

BISC 827-1 Seminar in Evolutionary and Behavioral Ecology

An introduction to the important issues, methods and philosophy of behavioral ecology, and discussion of current topics. 

BISC 828-3 Models in Behavioral Ecology

An intensive survey course of current modeling techniques used for analysis of problems in behavioral ecology.

BISC 829-3 Conservation Ecology

This course will illustrate the value of applying ecological theory, particularly concerning life history and demography, to issues of management and conservation. Examination of life history characteristics and variability of individuals will demonstrate how knowledge of demography and population parameters are essential for effective conservation. Emphasis will be on vertebrate species.

BISC 838-3 Population Biology

Consideration of the ecological and genetic processes acting at the population level.

BISC 839-3 Industrial Microbiology

This course introduces students to the use of micro-organisms in biotechnology, e.g. in the environmental, pharmaceutical and chemical industries. The lectures will cover the unique physiology and biochemistry of industrial micro-organisms as well as discussing their use in various processes including industrial fermentation, bioremediation, chemical synthesis and protein production (e.g. vaccines) by recombinant organisms. 

BISC 841-3 Plant Disease Development and Control

An examination of the major factors that lead to development of soil-associated and foliar plant diseases in cultivated crops, in relation to the nature, underlying principles, application and limitations of various types of control practices.

BISC 842-3 Molecular Physiology of Insects

An examination of hormonal and nutritional factors that influence growth and development, as well as energy metabolism in insects, with emphasis on the molecular mechanisms involved in their regulation.

BISC 843-3 Applied Behavioral Ecology

Concepts and methods from behavioral ecology and population dynamics are used to solve problems of an applied nature (e.g. pest management, harvesting policies, management of human diseases). Model building and analysis feature prominently.

BISC 844-3 Biological Controls

Principles, theory, and practice of the use of living organisms in the natural regulation and the control of organisms. Emphasis will be on parasitic insects, and include host specificity, genetics, genetic controls, and the evolution of host-parasite associations.

BISC 846-3 Insecticide Chemistry and Toxicology

The chemistry of insecticides, with emphasis on their toxicology, metabolism and molecular mechanism of action.

BISC 847-3 Pest Management in Practice

Status and special problems of research development and implementation of pest management programs in different kinds of ecosystems; consideration of factors such as management systems, economics, communication, legal and social constraints, and ethics in the practice of pest management.

BISC 848-3 Nematology

A study of the concepts of host-parasite relationships as exemplified by nematode parasites of plants and insects. Special problems associated with the nematode organism and its way of life and their relevance to crop production. 

BISC 849-6 Master of Pest Management Thesis

An independent research thesis based on laboratory or field-based research and focused on some aspect of pest management. The research may be supervised by any faculty member in the Department of Biological Sciences.

BISC 850-3 Weed Biology and Control

A survey of the biological and ecological characteristics of weeds, the types and magnitudes of damage they cause, and the theory and principles of control.

BISC 851-3 Vertebrate Pests

Evaluation of the biology of vertebrates that are in conflict with human activities; discussion of control strategies and economic and social impacts.

BISC 852-3 Biology of Animal Disease Vectors

Physiological, molecular, and behavioral interactions between parasites of human importance and their insect vectors. Emphasis is placed on current literature relating to modern approaches in reducing parasite transmission.

BISC 854-3 Ecotoxicology

The proposed course will detail the physiochemical factors that influence contaminant behavior in aquatic and terrestrial ecosystems. 

BISC 855-3 Biochemical Toxicology

This course examines the biodynamics and actions of toxicants on several key biological systems within living organisms at the biochemical and molecular levels. 

BISC 856-3 Industrial Biotechnology

This course is intended to provide students with the theory and hands-on experience of several commonly used biotechnological techniques.

BISC 859-3 Special Topics I

Selected topics in biological science. The content of this course varies from term to term.

BISC 869-3 Special Topics II

BISC 879-3 Special Topics III

BISC 880-3 Special Topics in Behavioral Ecology

A consideration of advanced special topics in the field of behavioral ecology.

BISC 881-3 Special Topics in Cell and Molecular Biology

A student participation seminar course focusing on recent literature on selected topics in cellular, developmental, and molecular biology. 

BISC 883-3 Special Topics in Environmental Toxicology

Special topics course with emphasis on recent developments in environmental toxicology.

BISC 884-3 Special Topics in Pest Ecology and Management

A course that provides graduate students with an in-depth analysis of a topic in pest ecology and management. The course content will change from year to year to reflect student interests and topical research, and can be taught by any faculty member of the Department of Biological Sciences.

BISC 885-3 Special Topics in Animal Physiology

Special topics in comparative vertebrate and invertebrate functional mechanisms and adaptations. 

BISC 886-3 Special Topics in Marine and Aquatic Biology

Special topics course emphasizing recent developments in the area of aquatic and marine biology.

BISC 887-3 Special Topics in Plant Biology

Advanced treatment of selected topics or specialized areas in plant biology. The special topics to be discussed will vary from term to term.

BISC 888-1 Directed Readings in Biology

Programs of directed readings and critical discussions offered by staff members to individual students. A formal description of the study program is required (forms available from the graduate secretary). These forms must be approved by the departmental graduate studies committee at the beginning of the term, prior to enrolment.

BISC 889-2 Directed Readings in Biology

Intended to cover the same ground as a normal graduate course, it may be given to one or two students when a lecture/seminar is inappropriate.

BISC 890-3 Directed Readings in Biology

Programs of directed readings and critical discussions offered by staff members to individual students. A formal description of the study program is required (forms available from the graduate secretary). These forms must be approved by the departmental graduate studies committee at the beginning of the term, prior to enrolment.

BISC 898-6 MSc Thesis

BISC 899-6 PhD Thesis

MARINE SCIENCE

Marine Science MASC
Faculty of Science
MASC 400-6 Directed Studies

A course of directed studies under the supervision of a member of faculty. The study will involve a research project approved by the supervisor in the field of interest of the student, and will be designed to take maximum advantage of the laboratory and/or field opportunities offered by the Bamfield Marine Sciences Centre.

Marine Science courses, which may be included in a Biology graduate program at Bamfield, BC, are offered in conjunction with certain other universities. 

MASC 401-3 Directed Studies in Marine Sciences

A course of directed studies under the supervision of a member of faculty. The study will involve a research project approved by the supervisor in the field of interest of the student, and will be designed to take maximum advantage of the laboratory and field opportunities offered by the Marine Sciences Centre. Prerequisite: Offerings of the MASC courses may vary from summer to summer because instructors are drawn from different universities. For that reason, prerequisites may vary slightly. In general, upper division standing in biology is required, and admission is usually competitive. Students are encouraged to consult the brochure published each fall by the Bamfield Marine Sciences Centre for full and specific details. The brochure will be available from the Department of Biological Sciences.

MASC 410-6 Marine Invertebrate Zoology

A survey of the marine phyla, with emphasis on the benthic fauna in the vicinity of the Bamfield Marine Sciences Centre. The course includes lectures, laboratory periods, field collection, identification, and observation. Emphasis is placed on the study of living specimens in the laboratory and in the field. Prerequisite: Offerings of the MASC courses may vary from summer to summer because instructors are drawn from different universities. For that reason, prerequisites may vary slightly. In general, upper division standing in biology is required, and admission is usually competitive. Students are encouraged to consult the brochure published each fall by the Bamfield Marine Sciences Centre for full and specific details. The brochure will be available from the Department of Biological Sciences.

MASC 411-6 Comparative Embryology of Marine Invertebrates

A comprehensive study of development of marine invertebrates available at the Bamfield Marine Sciences Centre including all major phyla and most of the minor phyla. Lectures will cover gametogenesis, fertilization, regeneration, cell lineage, mosaic and regulated development, larval development and metamorphosis of the different groups. Laboratory work will include methods and techniques of obtaining and handling gametes, preparation and maintenance of larval cultures and observation of development up to metamorphosis if possible. Some selected and clearly defined classical experiments will be performed. Efforts will also be made to study various pelagic larvae. Prerequisite: Offerings of the MASC courses may vary from summer to summer because instructors are drawn from different universities. For that reason, prerequisites may vary slightly. In general, upper division standing in biology is required, and admission is usually competitive. Students are encouraged to consult the brochure published each fall by the Bamfield Marine Sciences Centre for full and specific details. The brochure will be available from the Department of Biological Sciences.

MASC 412-6 Biology of Fishes

Classification, physiology, ecology, behavior and zoogeography of fishes with particular emphasis on those in the marine environment of the British Columbia coast. Local collections from a variety of habitats will be used for experimental studies. Prerequisite: Offerings of the MASC courses may vary from summer to summer because instructors are drawn from different universities. For that reason, prerequisites may vary slightly. In general, upper division standing in biology is required, and admission is usually competitive. Students are encouraged to consult the brochure published each fall by the Bamfield Marine Sciences Centre for full and specific details. The brochure will be available from the Department of Biological Sciences.

MASC 415-3 Structure and Function in Animals

The course will focus on the structure of marine animals and their adaptations to the marine environment. Neurobiology, developmental biology, functional morphology and other topics will be covered. Prerequisite: Offerings of the MASC courses may vary from summer to summer because instructors are drawn from different universities. For that reason, prerequisites may vary slightly. In general, upper division standing in biology is required, and admission is usually competitive. Students are encouraged to consult the brochure published each fall by the Bamfield Marine Sciences Centre for full and specific details. The brochure will be available from the Department of Biological Sciences.

MASC 425-3 Ecological Adaptations of Seaweeds

The course will explore morphological physiological, genetic and reproductive adaptations of seaweeds to their natural and man-altered environments. Prerequisite: Offerings of the MASC courses may vary from summer to summer because instructors are drawn from different universities. For that reason, prerequisites may vary slightly. In general, upper division standing in biology is required, and admission is usually competitive. Students are encouraged to consult the brochure published each fall by the Bamfield Marine Sciences Centre for full and specific details. The brochure will be available from the Department of Biological Sciences.

MASC 430-6 Marine Ecology

An analytical approach to biotic associations in the marine environment. Opportunities will be provided for study of the intertidal realm in exposed and protected areas and of beaches and estuaries in the vicinity of the Bamfield Marine Sciences Centre; plankton studies and investigations of the sub-tidal and benthic environments by diving and dredging are envisaged. Prerequisite: Offerings of the MASC courses may vary from summer to summer because instructors are drawn from different universities. For that reason, prerequisites may vary slightly. In general, upper division standing in biology is required, and admission is usually competitive. Students are encouraged to consult the brochure published each fall by the Bamfield Marine Sciences Centre for full and specific details. The brochure will be available from the Department of Biological Sciences.

MASC 437-3 Marine Population Ecology and Dynamics

An analytical approach to the study of marine ecology and marine populations. Intertidal and subtidal communities will be examined, with emphasis on the biota of the Barkley Sound region. Prerequisite: Offerings of the MASC courses may vary from summer to summer because instructors are drawn from different universities. For that reason, prerequisites may vary slightly. In general, upper division standing in biology is required, and admission is usually competitive. Students are encouraged to consult the brochure published each fall by the Bamfield Marine Sciences Centre for full and specific details. The brochure will be available from the Department of Biological Sciences.

MASC 440-6 Biology of Marine Birds

The interrelationship of birds and the marine environment. Lectures will emphasize the systematics and ecological relationships, behavior, life histories, movements and conservation of marine birds. Census techniques and methods of studying marine birds in the field will be stressed during field trips in the Barkley Sound region. Seabird identification, classification, morphology, plumages and molt will be examined in the laboratory. Prerequisite: Offerings of the MASC courses may vary from summer to summer because instructors are drawn from different universities. For that reason, prerequisites may vary slightly. In general, upper division standing in biology is required, and admission is usually competitive. Students are encouraged to consult the brochure published each fall by the Bamfield Marine Sciences Centre for full and specific details. The brochure will be available from the Department of Biological Sciences.

MASC 445-6 Biology of Marine Mammals

A survey course covering systematics and distribution of marine mammals, their sensory capabilities and physiology, with special emphasis on the cetacea. The course includes lectures, laboratory periods and numerous field trips in the Barkley Sound region. The course will involve an independent field study. Prerequisite: offerings of the MASC courses may vary from summer to summer because instructors are drawn from different universities. For that reason, prerequisites may vary slightly. In general, upper division standing in biology is required, and admission is usually competitive. Students are encouraged to consult the brochure published each fall by the Bamfield Marine Sciences Centre for full and specific details. The brochure will be available from the Department of Biological Sciences.

MASC 446-6 Comparative Ethology

A comparative study of marine animals (vertebrate and invertebrate) emphasizing behavioral description, underlying physiological mechanisms, the biological significance of behavior and behavioral evolution. The course will include independent laboratory and field studies. Prerequisite: Offerings of the MASC courses may vary from summer to summer because instructors are drawn from different universities. For that reason, prerequisites may vary slightly. In general, upper division standing in biology is required, and admission is usually competitive. Students are encouraged to consult the brochure published each fall by the Bamfield Marine Sciences Centre for full and specific details. The brochure will be available from the Department of Biological Sciences.

MASC 470-3 Special Topics in Marine Biology

Offered, as opportunities arise, by visiting scientists who are working at the Bamfield Marine Sciences Centre and are prepared to offer a course of either three or six weeks. Course will be of a specialized nature. Prerequisite: will vary and will be announced in advance of the course offering..

MASC 471-472-6 Special Topics in Marine Biology

Offered, as opportunities arise, by visiting scientists who are working at the Bamfield Marine Station and are prepared to offer a course of either three or six weeks. Courses will be of a specialized nature. Prerequisite: will vary and will be announced in advance of the course offering. 

MASC 473-3 Special Topics in Marine Biology

Offered, as opportunities arise, by visiting scientists who are working at the Bamfield Marine Sciences Centre and are prepared to offer a course of either three or six weeks. Courses will be of a specialized nature. Prerequisite: Will vary and will be announced in advance of the course offering. 

MASC 474-477-6 Special Topics in Marine Biology

Offered, as opportunities arise, by visiting scientists who are working at the Bamfield Marine Station and are prepared to offer a course of either three or six weeks. Courses will be of a specialized nature. Prerequisite: will vary and will be announced in advance of the course offering. 

MASC 478-3 Special Topics in Marine Biology

Offered, as opportunities arise, by visiting scientists who are working at the Bamfield Marine Sciences Centre and are prepared to offer a course of either three or six weeks. Courses will be of a specialized nature. Prerequisite: Will vary and will be announced in advance of the course offering..

MASC 479-6 Special Topics in Marine Biology

Offered, as opportunities arise, by visiting scientists who are working at the Bamfield Marine Sciences Centre and are prepared to offer a course of either three or six weeks. Courses will be of a specialized nature. Prerequisite: will vary and will be announced in advance of the course offering. 

MASC 480-3 Seminars and Papers in Marine Science

A series of weekly seminars covering current topics of interest in the Marine Sciences. Seminars will be presented Bamfield Marine Sciences Centre researchers, graduate students and visiting scientists as well as by the students themselves. Prerequisite: Offerings of the MASC courses may vary from summer to summer because instructors are drawn from different universities. For that reason, prerequisites may vary slightly. In general, upper division standing in biology is required, and admission is usually competitive. Students are encouraged to consult the brochure published each fall by the Bamfield Marine Sciences Centre for full and specific details. The brochure will be available from the Department of Biological Sciences.

MASC 500-3 Directed Studies

A graduate level course of directed studies under the supervision of a member of faculty. The study will involve a research project approved by the supervisor in the field of interest of the student, and will be designed to take maximum advantage of the laboratory and/or field opportunities offered by the Bamfield Marine Sciences Centre.

MASC 501-503-3 Special Topics

Courses offered, as opportunities arise, by distinguished scientists who are visiting the Bamfield Marine Sciences Centre and are prepared to offer a course extending over a three week period.

MASC 504-506-6 Special Topics

Course offered, as opportunities arise, by distinguished scientists who are visiting the Bamfield Marine Sciences Centre and are prepared to offer a course extending over a six week period.

Chemistry 

SFU offers the following chemistry programs. 

	Chemistry Degrees 
	Minor
	Other

	Chemistry Major
	Environmental Chemistry 
	Biochemistry

	Chemistry Honours
	Nuclear Science 
	Chemical Physics 

	 
	 
	Co-operative Program 


Regional college students enter the chemistry program according to the student's subject knowledge. College chemistry course contents can be compared to the SFU chemistry courses thereby determining what other courses are required. 

Chem Major Program 

	Lower Division Requirements 
	53-54 Units 

	Mathematics and Physics courses should be taken as early as possible.
	 

	CHEM 121-4 General Chemistry and Laboratory I
	 

	CHEM 122-2 General Chemistry II
	 

	CHEM 126-2 General Chemistry Laboratory II
	 

	CHEM 215-4 Introduction to Analytical Chemistry 
	 

	CHEM 230-3 Inorganic Chemistry
	 

	CHEM 236-3 Inorganic Chemistry Laboratory
	 

	CHEM 260-4 Atoms, Molecules, Spectroscopy
	 

	CHEM 281-4 Organic Chemistry I 
	 

	CHEM 282-2 Organic Chemistry II
	 

	CHEM 286-2 Organic Chemistry Laboratory II 
	 

	Math 
	12 Units 

	MATH 150-3 Calculus 1 with Review or Math 151-3 Calculus I
	 

	MATH 152-3 Calculus II
	 

	MATH 232-3 Elementary Linear Algebra
	 

	MATH 251-3 Calculus III
	 

	MBB
	 

	MBB 222-3 Molecular Biology and Biochemistry 
	 

	Physics 
	8 Units 

	All of these 
	 

	PHYS 120-3 Mechanics and Modern Physics 
	 

	PHYS 121-3 Optics, Electricity and Magnetism
	 

	PHYS 131-2 Physics Laboratory I
	 

	or all of these 
	 

	PHYS 125-3 Mechanics and Special Relativity 
	 

	PHYS 126-3 Electricity, Magnetism and Light 
	 

	PHYS 131-2 Physics Laboratory I 
	 

	or both of these 
	 

	Phys 140-4 Studio Physics-Mechanics and Modern Physics 
	 

	Phys 141-4 Studio Physics-Optics, Electricity and Magnetism 
	 

	Upper Division Requirements 
	28 Units 

	CHEM 316-4 Introductory Instrumental Analysis 
	 

	CHEM 332-3 The Chemistry of Transition Metals
	 

	CHEM 336-2 Advanced Inorganic Chemistry Laboratory 
	 

	CHEM 360-3 Thermodynamics and Chemical Kinetics 
	 

	CHEM 366-3 Physical Chemistry Laboratory
	 

	CHEM 380-4 Chemical and Instrumental Methods of Identification of Organic Compounds
	 

	Electives
	38-39 Units 


 

Typical Course Sequence 
Term 1 
CHEM 121-4 General Chemistry and Laboratory I 

MATH 151-3 Calculus I 

PHYS 120-3 Mechanics and Modern Physics 

electives 

Term 2 
CHEM 122-2 General Chemistry II 

CHEM 126-2 General Chemistry Laboratory II 

MATH 152-3 Calculus II 

PHYS 121-3 Optics, Electricity and Magnetism 

PHYS 131-2 Physics Laboratory I 

elective 

Term 3 
CHEM 230-3 Inorganic Chemistry 

CHEM 236-3 Inorganic Chemistry Laboratory 

CHEM 281-4 Organic Chemistry I 

MATH 232-3 Elementary Linear Algebra 

MBB 222-3 Molecular Biology and Biochemistry 

Term 4 
CHEM 215-4 Introduction to Analytical Chemistry 

CHEM 260-4 Atoms, Molecules, Spectroscopy 

CHEM 282-2 Organic Chemistry II 

CHEM 286-2 Organic Chemistry Laboratory II 

MATH 251-3 Calculus III 

Chem Honors Program 
Lower Division Requirements  (59-60 Units) 

Students complete the same lower division requirements as those specified for the major program plus the following to additional courses. 

PHYS 211-3 Intermediate Mechanics 

PHYS 231-3 Introductory Physics Laboratory II 

Upper Division Requirements  (48 Units) 

CHEM 316-4 Introductory Instrumental Analysis 

CHEM 332-3 The Chemistry of Transition Metals 

CHEM 336-2 Advanced Inorganic Chemistry Laboratory 

CHEM 360-3 Thermodynamics and Chemical Kinetics 

CHEM 366-3 Physical Chemistry Laboratory 

CHEM 380-4 Chemical and Instrumental Methods of Identification of Organic Compounds 

CHEM 481-5 Undergraduate Research 

NUSC 341-3 Introduction to Radiochemistry

and one of 

CHEM 460-3 Advanced Physical Chemistry 

CHEM 464-3 Quantum Chemistry

and an additional 18 upper division units in CHEM, MBB or NUSC courses, including at least nine units of 400 division CHEM courses. 

Electives (24-25 Units) 

CHEM Minor Program 

For a chemistry minor, students must complete a minimum of 14 upper division units in chemistry, biochemistry or nuclear science (including a minimum of eight units in chemistry, and excluding undergraduate research courses), plus prerequisites. 

Environmental Chemistry Minor Program

Students must complete all of

CHEM 121-4 General Chemistry I 

CHEM 122-2 General Chemistry II 

CHEM 126-2 General Chemistry Laboratory II 

CHEM 215-4 Introduction to Analytical Chemistry 

CHEM 230-3 Inorganic Chemistry 

CHEM 236-3 Inorganic Chemistry Laboratory 

CHEM 281-4 Organic Chemistry I 

CHEM 316-4 Introductory Instrumental Analysis 

CHEM 317-2 Analytical Environmental Chemistry 

CHEM 371-3 Chemistry of the Aqueous Environment* 

CHEM 372-3 Chemistry of the Atmospheric Environment* 

and at least one of 

CHEM 380-4 Chemical and Instrumental Methods of Identification of Organic Compounds 

CHEM 419-3 Selected Topics in Analytical Chemistry 

NUSC 341-3 Introduction to Radiochemistry

Nuclear Science Minor Program

To qualify for this program offered jointly with the Department of Physics, students must complete 14 upper division units from the following.

CHEM 482-3 Directed Study in Advanced Topics of Chemistry 

NUSC 341-3 Introduction to Radiochemistry 

NUSC 342-3 Introduction to Nuclear Science 

NUSC 344-3 Nucleosynthesis and Distribution of the Elements 

NUSC 346-2 Radiochemistry Laboratory 

NUSC 444-3 Special Topics in Nuclear Science 

NUSC 485-3 Particle Physics 

PHYS 385-3 Quantum Physics 

BIOCHEMISTRY & CHEMICAL PHYSICS

SFU also offers programs in Biochemistry and Chemical Physics.

Co-operative Education 
This program combines work experience with academic studies. The student spends alternate semesters on campus and in study related jobs. A major and honors program leading to a BSc degree, and a co-op education program incorporating four work semesters are available in chemistry and related areas. The work practicum requirements are CHEM 306, 307, 406 and 407. 

GRADUATE PROGRAMS

Since it's inception in 1965, the Department has justly earned a national and international reputation as one of the most multidisciplinary Chemistry departments in Canada. This in large measure arises from our location: situated along with the Departments of Biological Sciences and Physics in the G.M. Shrum Science Center and the Department of Molecular Biology and Biochemistry (MBB). Numerous research projects are collaborative ventures with other faculty members from those two Departments.

The aim of the graduate program in Chemistry at SFU is to attract the very best students and encourage their development into independent, high quality scholars while pursuing research in a personal, supportive and interdisciplinary environment. The Department offers programs leading to either the M.Sc. or Ph.D. degree in analytical, biochemistry, organic, inorganic, nuclear, physical and theoretical chemistry, but also encourages studies at the interface of two or more subdisciplines. Entry requirements for these programs differ, as do their coursework and examination requirements.

The Ph.D. Program 

The Ph.D. program is expected to be completed in about 4 - 6 years. During this period, the student must complete a body of original research, write and defend a thesis, and satisfy the coursework requirements.

Research Work - New students are appointed with a research supervisor during the admission process. Subsequently their program will be directed by a supervisory committee of three faculty including the research supervisor. The Ph.D. thesis must contain original publishable work of significance in advancing knowledge in the area of research undertaken, and must be successfully defended in an oral presentation to the examining committee. 

The M.Sc. Program 

The M.Sc. program is expected to be completed in about 2 years. It is a program that offers a graduate-level education in Chemistry that is a somewhat shorter and less comprehensive alternative to the Ph.D. program. It is an excellent choice for those seeking a thorough preparation prior to embarking on a Ph.D. degree at SFU.

Research Work - The student must carry out research, write a thesis, and defend it in an oral examination. The originality, length, and comprehensiveness of the thesis work is less than that demanded for the Ph.D. degree. Otherwise, the details of supervision and examination are similar. 

Chemistry Courses
Faculty of Science
CHEM 110-3 Introductory Chemistry

General fundamental concepts and nomenclature; stoichiometry and chemical calculations; nuclear and atomic structures, chemical bonding; properties of gases, liquids, solids and solutions; chemical kinetics and chemical equilibrium. 

CHEM 111-4 Introductory Chemistry and Laboratory

General fundamental concepts and nomenclature; stoichiometry and chemical calculations; nuclear and atomic structures, chemical bonding; properties of gases, liquids, solids and solutions; chemical kinetics and chemical equilibrium. This course includes a laboratory component..

CHEM 120-3 General Chemistry I

Atomic and molecular structure; chemical bonding; thermochemistry; elements; periodic table; gases, liquids, solids, and solutions. This course has the same lecture component as CHEM 121 but no laboratory work. 

CHEM 121-4 General Chemistry and Laboratory I

Atomic and molecular structure; chemical bonding; thermochemistry; elements; periodic table; gases liquids, solids, and solutions. This course includes a laboratory component. 

CHEM 122-2 General Chemistry II

Chemical equilibria; electrochemistry; chemical thermodynamics; kinetics. 

CHEM 126-2 General Chemistry Laboratory II

Experiments in chemical equilibrium, acids and bases, qualitative analysis, electrochemistry and chemical kinetics...

CHEM 180-3 The Chemistry of Life

A basic introduction to chemical kinetics, thermodynamics, electrochemistry, and equilibria as they apply to the structure and function of biomolecules. Concepts will be illustrated using modern examples of biological systems. Students will be introduced to central ideas and selected molecular engineering methods in biochemistry and molecular biology. 

CHEM 191-3 Living in a Materials World: From the Stone Age to Nanoscience

A survey of materials that have been used throughout human history, from stone, bone and wood to modern plastics and superconductors. The chemical principles that give rise to different materials’ properties will be examined, with an emphasis of how small changes at the molecular level can have important implications in everyday life. We will also trace the development of new materials and how they have been perceived and studied throughout the ages. 

CHEM 192-3 Chemistry in Your Home, Work, and Environment

The impact of chemistry on modern living. Students will gain a broad perspective on chemical processes with historical, environmental and economic importance in shaping society, examining both the beneficial and harmful aspects of the chemicals that shape our lives. Topics may include: perfumes, explosives, drugs, dyes, plastics, pesticides and greenhouse gases. 

CHEM 193-3 Close Encounters of the Radioactive Kind

An introduction to the concepts of radiation and nuclear science. Emphasis will be placed on applications; by the end of the term students will be able to make well-informed opinions on the role of nuclear science and its use

CHEM 215-4 Introduction to Analytical Chemistry

The principles of analytical chemistry and their practical application to solution samples. Titrimetric and electrochemical methods. 

CHEM 230-3 Inorganic Chemistry

The chemistry of the elements and their inorganic compounds in terms of fundamental concepts of perodicity of properties, valence, ionization potential, electron affinity, electronegativity, stability of oxidation states, bonding, structure and stereochemistry. Co-ordination complexes and organometallic chemistry.. 

CHEM 236W-3 Inorganic Chemistry Laboratory

An introduction to the synthetic and spectroscopic techniques used in the preparation and characterization of both main group and transition metal compounds. 

CHEM 260-4 Atoms, Molecules, Spectroscopy

Elements of physical chemistry from the molecular point of view. Introduction to quantum chemistry, atomic and molecular structure, and spectroscopy. 

CHEM 281-4 Organic Chemistry I

Structure, bonding, physical and chemical properties of simple organic compounds. Introduction to spectroscopy. Kinetics and mechanisms of organic reactions. This course includes a laboratory component..

CHEM 282-2 Organic Chemistry II

Polyfunctional organic compounds and complex organic reactions. Introduction to natural products. 

CHEM 286-2 Organic Chemistry Laboratory II

Laboratory work chosen to complement CHEM 282. 

CHEM 306-3 Practicum I

This is the first term of work experience in a co-operative program available to students planning to pursue a career in chemistry or related areas. Units from this course do not count towards the units required for an SFU degree.

CHEM 307-3 Practicum II

This is the second term of work experience in the Chemistry Co-operative Education Program. Units from this course do not count towards the units required for an SFU degree. 

CHEM 316-4 Introductory Instrumental Analysis

Principles and applications of basic analytical instrumentation based upon spectroscopy, chromatography and electrochemistry. 

CHEM 317-2 Analytical Environmental Chemistry

Principles and applications of the methodologies of analytical chemistry employed in the determination of substances in air, water, and soil, with particular emphasis upon sampling and sample preparation. 

CHEM 332-3 The Chemistry of Transition Metals

The synthesis and characterization of classical and organometallic complexes of the transition metals, and their physical and chemical properties. 

CHEM 333-3 Inorganic Chemistry of Biological Processes

An introduction to the principles governing the formation, properties and investigation of metal-ligand complexes with special reference to the role of metals in biological processes. 

CHEM 336-2 Advanced Inorganic Chemistry Laboratory

Laboratory experiments in co-ordination, organometallic and solid state chemistry, involving synthesis, characterization and spectroscopy. 

CHEM 340-3 Materials Chemistry

Bonding in solid state materials. Introduction to symmetry and its applications in materials science. Structure and physical properties of solid state materials. 

CHEM 360-3 Thermodynamics and Chemical Kinetics

Elements of physical chemistry from the macroscopic point of view. Thermodynamics, and its applications to chemical equilibrium. Chemical kinetics and reaction rate theories. 

CHEM 366W-3 Physical Chemistry Laboratory I

Experiments in thermodynamics, chemical kinetics, electrochemistry, and atomic and molecular structure..

CHEM 367-2 Physical Chemistry Laboratory II

Continues CHEM 366. 

CHEM 371-3 Chemistry of the Aqueous Environment

An introduction to chemical processes in the aqueous environment. Quantitative treatment of the variables determining the composition of natural systems. Chemistry of aqueous toxic agents, wastewater treatment, and related matters

CHEM 372-3 Chemistry of the Atmospheric Environment

Quantitative treatment of chemical and physical processes in the atmospheric environment. Chemistry of the troposphere including air pollution and climate change. Chemistry of the stratosphere including ozone depletion. Environmental radioactivity. Current topics. 

CHEM 380-4 Chemical and Instrumental Methods of Identification of Organic Compounds

Basic principles of infrared, ultraviolet, nuclear magnetic resonance and mass spectroscopy as applied to the identification of organic compounds. 

CHEM 381-4 Intermediate Organic Chemistry

An intermediate level course in modern organic chemistry, including both theoretical design of synthetic routes and practical training in the laboratory. The central topics to be discussed include methods to form carbon-carbon bonds, use of organometallic reagents, asymmetric synthesis, pericyclic reactions, the use of enzymes in organic synthesis, and the automation of synthetic organic chemistry. 

CHEM 406-3 Practicum III

This is the third term of work experience in the Chemistry Co-operative Education Program. Units from this course do not count towards the units required for an SFU degree. 

CHEM 407-3 Practicum IV

This is the last term of work experience in the Chemistry Co-operative Education Program. Units from this course do not count towards the units required for an SFU degree. 

CHEM 408-3 Practicum V

Optional term of work experience in the Chemistry Co-operative Education Program. Units for this course do not count towards the units required for an SFU degree. 

CHEM 419-3 Special Topics in Analytical Chemistry

Principles and applications of emerging techniques in analytical chemistry. 

CHEM 432-3 Organometallic Chemistry

The organometallic chemistry of the transition elements; the synthesis, characterization and catalytic behavior of organometallic compounds. 

CHEM 439-3 Special Topics in Inorganic Chemistry

An in-depth treatment of a current topic in inorganic chemistry. Contact the department for information regarding the topic to be covered in a given term.

CHEM 440-3 Solid State Materials Chemistry

The study of the detailed chemistry of solid state inorganic materials in terms of crystal structures, bonding, preparative methods, analytical and characterization techniques, mixed valence states, solid solutions, defects and non-stoichiometry, molecular mechanisms of the optical, electronic, ionic, magnetic and dielectric properties, and materials applications in advanced technology. 

CHEM 442-3 Polymeric Materials Chemistry

The course covers the detailed chemistry of polymers, including polymer structure, studies of polymer solutions, molecular weight determination, and the synthesis of polymers. In addition, topics of current interest in polymer science will be discussed..

CHEM 444-3 Organic Materials Chemistry

Emphasis will be placed on the synthesis and properties of materials that are useful in the design of electrooptical devices, such as light emitting diodes (LEDs) and liquid crystal displays (LCDs). Topics to be discussed will include liquid crystals, conjugated polymers, and the assembly of thin film materials. A case study approach will be employed in order to provide an overview of these areas of research, with examples taken from the primary literature..

CHEM 450-3 Physical Organic Chemistry

A study of the structure, stereochemistry and conformation of molecules and their effect on the reactivity of organic molecules. The physical basis of organic chemistry. 

CHEM 452-3 Bio-organic Chemistry

An advanced treatment of the use of enzymes in organic synthesis, the use of stable and radioisotopes in the study of enzymatic processes and the design of enzyme inhibitors. 

CHEM 455-3 Synthetic Organic Chemistry

This course teaches the principles involved in the planning and execution of the synthesis of organic molecules. Emphasis is on synthesis of naturally occurring compounds of biological importance. 

CHEM 459-3 Special Topics in Organic Chemistry

An advanced, in-depth treatment of a specialized area of organic chemistry. 

CHEM 460-3 Advanced Physical Chemistry

Statistical thermodynamics, kinetic theory of gases, transport properties, intermolecular forces, electrical properties of molecules, properties of ionic solutions, Debye-Hückel theory, electrochemistry. 

CHEM 462-3 Molecular Spectroscopy

Atomic spectra. Electronic, vibrational and rotational spectra of diatomic and polyatomic molecules. The Raman effect. Nuclear and electron spin resonance. Symmetry classification of molecules and their energy levels.

CHEM 464-3 Quantum Chemistry

Fundamentals of quantum mechanics and its principal results and techniques as applied to atoms and molecules: atomic structure, molecular bonding, rotations and vibrations of molecules, symmetry of atomic and molecular orbitals. 

CHEM 465-3 Electrochemistry

Modern techniques and concepts in electrochemistry. Topics include equilibrium and dynamic electrochemistry, ion transport and voltammetry. Electrochemical systems of increasing importance including chemically modified electrodes, fuel cells and solar energy conversion applications will also be discussed. 

CHEM 469-3 Special Topics in Physical Chemistry

Selected topics of physical chemistry not regularly covered in the chemistry undergraduate course offerings. Topics may vary from year to year and may include (but are not limited to): chemical kinetics, electrochemistry, magnetic resonance, polymer chemistry, surface chemistry. 

CHEM 481-5 Undergraduate Research

Experimental and/or theoretical research; preparation of a written report and oral presentation in research seminar format. Admission requires selection of a faculty supervisor and submission of a research proposal. Prospective students must contact the chemistry advisor to register their interest in this course before the last day of classes of the previous term. The research proposal is due by the end of the examination period preceding the research term. 

CHEM 482-3 Directed Study in Advanced Topics of Chemistry

Directed reading in a topic chosen in consultation with a supervisor. Admission requires selection of a faculty supervisor and submission of a study topic to the department a least one month prior to the start of the term in which the course will be taken. 

CHEM 483-5 Honors Research

Experimental and/or theoretical research; preparation of a written report and oral presentation in research seminar format. Admission requires selection of a faculty supervisor and submission of a research proposal. Prospective students must contact the chemistry advisor to register their interest in this course before the last day of classes of the previous semester. The research proposal is due by the end of the examination period preceding the research term. 

CHEM 740-3 Solid State Materials Chemistry

The study of the detailed chemistry of solid state inorganic materials in terms of crystal structures, bonding, preparative methods, analytical and characterization techniques, mixed valence states, solid solutions, defects and non-stoichiometry, molecular mechanisms of the optical, electronic, ionic, magnetic and dielectric properties, and materials applications in advanced technology.

CHEM 742-3 Polymeric Materials

The course covers the detailed chemistry of polymers, including polymer structure, studies of polymer solutions, molecular weight determination, and the synthesis of polymers. In addition, topics of current interest in polymer science will be discussed.

CHEM 744-3 Organic Materials Chemistry

This is an advanced level course in modern organic materials chemistry. Emphasis will be placed on the synthesis and properties of materials that are useful in the design of electrooptical devices, such as light emitting diodes (LEDs) and liquid crystal displays (LCDs). Topics to be discussed will include liquid crystals, conjugated polymers, and the assembly of thin film materials. A case study approach will be employed in order to provide an overview of these areas of research, with examples taken from the primary literature.

CHEM 750-3 Physical Organic Chemistry

An advanced treatment of mechanism and structure in organic chemistry and the use of physical methods as probes of structure, stereochemistry and conformation.

CHEM 752-3 Bio-organic Chemistry

An advanced treatment of the use of enzymes in organic synthesis, the use of stable and radio isotopes in the study of enzymatic processes, and the design of enzyme inhibitors.

CHEM 754-3 Carbohydrate Chemistry

A detailed treatment of the structure and reactions of monosaccharides, the use of carbohydrates as chiral templates in organic synthesis, advances in glycoside synthesis, the occurrence, chemistry, and conformational analysis of complex carbohydrates and their role in biological systems.

CHEM 755-3 Synthetic Organic Chemistry

An advanced treatment of strategy in organic synthesis. The principles and use of modern synthetic methodology.

CHEM 759-3 Special Topics in Organic Chemistry

An advanced treatment of specific topics related to the study of organic compounds. Topics which will be discussed will vary from one term to the next.

CHEM 801-3 Student Seminar

Discussion of recent literature in chemistry through student seminars.

CHEM 819-3 Special Topics in Analytical Chemistry

In-depth coverage of a particular area of analytical chemistry. Example subject areas include separation science, mass spectrometry, optical spectroscopy, electrochemistry, or surface science. Occasionally the subject matter of this course will be a survey of recent advances in the field.

CHEM 832-3 Organometallic Chemistry

An advanced treatment of the synthesis, structures, reactions and spectroscopic identification of inorganic compounds.

CHEM 833-3 Recent Advances in Main Group Chemistry

Important developments in main group chemistry in recent years will be examined in the context of the basic chemistry of the elements involved; not every element or group will necessarily be discussed.

CHEM 839-3 Special Topics in Inorganic Chemistry

An advanced, in-depth treatment of a specialized area of inorganic chemistry.

CHEM 842-3 Special Topics in Radiochemistry

Theory and practical techniques of the current uses of radioactive isotopes in systems of chemical interest.

CHEM 863-3 Magnetic Resonance

Principles, techniques and applications of NMR and ESR.

CHEM 864-3 Quantum Chemistry

Non-relativistic quantum mechanics. Atomic and molecular structure, perturbation theory, variation method.

CHEM 865-3 Electrochemistry

Modern techniques and concepts in electrochemistry. Topics include equilibrium and dynamic electrochemistry, ion transport and voltammetry. Electrochemical systems of increasing importance including chemically modified electrodes, fuel cells and solar energy conversion applications will also be discussed.

CHEM 869-3 Special Topics in Physical Chemistry

A specialized area of physical chemistry will be selected from a list of topics.

CHEM 881-0 Co-op Practicum I

First term of work experience for graduate students. 

CHEM 882-0 Co-op Practicum II

Second term of work experience for graduate students.

CHEM 898-6 MSc Thesis

A thesis for the MSc degree may be written on a topic in either chemistry or chemical education. Students electing to write a thesis in chemical education, are required to complete satisfactorily 10 units of course work in the Faculty of Education in addition to the minimum chemistry degree requirements. The 10 units of course work in the Faculty of Education may not be used for credit towards the PhD degree in Chemistry if the student transfers into the PhD program.

CHEM 899-6 PhD Thesis

Earth science
Undergraduate Program

http://www.sfu.ca/earth-sciences/undergraduate/index.html
Located in the heart of the Cordillera and the centre of Canada's geoscience community, Simon Fraser University's Burnaby campus is home to one of Canada's newest Earth Sciences departments. As a program with a strong field-based component, our location affords us the opportunity to visit many local geological environments, ranging from glaciers to volcanoes, active river systems to tsunami sites, and from high mountain environments to the groundwater beneath our feet. And our mild, albeit rainy, climate allows for a year-round field season.

The department offers 3 course streams leading to course concentrations: 

· the Geology Stream 

· the Environmental Geoscience Stream 

· the General Earth Sciences Stream 

Lower Division Requirements
(54 credit hours)

EASC 

101-3 Physical Geology 

201-3 Stratigraphy and Sedimentation 

202-3 Introduction to Mineralogy 

204-3 Structural Geology I 

205-3 Introduction to Petrology 

206-2 Field Geology I 

207-3 Introduction to Geophysics 

208-3 Introduction to Geochemistry 
210-3 Historical Geology
CHEM 

121-4 General Chemistry & Laboratory I 

122-2 General Chemistry II 

126-2 General Chemistry Laboratory II

GEOG 

213-3 Geomorphology I

MATH 

151-3 Calculus I OR 150-4 Calculus I 

152-3 Calculus II

PHYS 

101-3 General Physics I* OR 120-3 Modern Physics & Mechanics 

102-3 General Physics II* OR 121-3 Optics, Electricity & Magnetism 

130-2 General Physics Laboratory* OR 131-2 Physics Laboratory I 

STAT 

101-3 Introduction to Statistics OR 201-3 Statistics for the Life 

Students in the Geology Stream must also complete 2 additional credit hours in the Faculty of Science or in Physical Geographyat the upper division level. These courses may be used toward the minor requirements in another department. Some of these courses may also satisfy APEG BC requirements. 

Students in the General Earth Sciences Stream must also complete 8 additional credit hours in the Faculty of Science or Physical Geography at the upper division level. These courses may be used toward the minor requirements in another department. 

In addition, of the 120 credit hours required for graduation, students are required to complete 6 credits of Writing (W). 6 credits of Quantitative, and 24 credits of Breadth, including 18 credits of Designated Breadth (6 credits of Social Sciences, 6 credits of Humanities, and 6 credits of Sciences), and 6 credits of Undesignated Breadth (UB) taken outside the student’s major program. Several of these WQB courses are satisfied within the major program.

GEOLOGY STREAM

REQUIRED EASC (minimum of 24 credit hours) 

301-3 Igneous and Metamorphic Petrology 

302-3 Sedimentary Petrology 

306-2 Field Geology II 

309-3 Global Tectonics 

310-3 Paleontology 

312-3 Stratigraphy 

AND at least 1 of 
303-3 Environmental Geoscience 

304-3 Hydrogeology 

313-3 Introduction to Soil and Rock Engineering 

403-3 Quaternary Geology 

AND at least 1 of
406-3 Field Geology III 

416-3 Field Techniques in Hydrogeology 

Environmental Geoscience Stream 

REQUIRED EASC (minimum of 29 credit hours) 

303-3 Environmental Geoscience 

304-3 Hydrogeology 

306-3 Field Geology II 

313-3 Introduction to Soil and Rock Engineering 

403-3 Quaternary Geology 

GEOG 311-4 Hydrology 

GEOG 317-4 Soil Science 

AND at least 1 of 
301-3 Igneous and Metamorphic Petrology 

302-3 Sedimentary Petrology 

309-3 Global Tectonics 

310-3 Paleontology 

AND at least 1 of
406-3 Field Geology III 

416-3 Field Techniques in Hydrogeology 

SELECTED EASC ELECTIVES (minimum of 18 credit hours) 

300-3 Selected Topics in Earth Sciences 

303-3 Environmental Geoscience 

304-3 Hydrogeology 

307-3 Applied Geophysics 

313-3 Introduction to Soil and Rock Engineering 

314-3 Principles of Glaciology 

317-3 Global Geophysics 

400-3 Selected Topics in Earth Sciences 

401-3 Mineral Deposits 

402-3 Sedimentology 

403-3 Quaternary Geology 

404-3 Structural Geology II 

406-3 Field Geology III 

408-3 Regional Geology of Western Canada 

410-3 Groundwater Geochemistry and Contaminant Transport 

411-3 Terrain Analysis 

412-3 Groundwater Geochemistry 

413-3 Resource Geotechnics 

416-3 Field Techniques in Hydrogeology 

420-3 Petroleum Geology 

421-3 Volcanology 

491-1 Directed Readings

492-2 Directed Readings* 

493-3 Directed Readings* 

GEOG 313-4 Geomorphology II 

Students have a number of options, ranging from a Minor to a Major (with 3 streams) or Honours B.Sc. in Earth Sciences as well as a Certificates in Earth Sciences and Forestry Geoscience. The department also offers a Co-op program and courses in the Environmental Science program. Prospective students wishing to transfer credits from other institutions should contact the British Columbia Council on Admissions & Transfer.

Professional Registration as a B.C. Geoscientist
The Geology Stream and the Environmental Geoscience Stream are designed to permit students to register as a Geologist or Envirornmental Geoscientist, respectively, in the Association of Professional Engineers and Geoscientists of British Columbia (APEGBC). The right to practice in, and to accept professional responsibility for geoscience in B.C. is limited to those who are registered members of the Association of Professional Engineers and Geoscientists of British Columbia (APEGBC). Requirements for registration can be met through the Earth Science Program and selected courses in other university departments. The British Columbia Council on Admissions & Transfer lists a summary of the type of courses needed to satisfy the professional registration requirements in B.C.

	Undergraduate Courses

	Course page
	Course Name

	101-3
	Physical Geology (B) 

	102-3
	Historical Geology

	103-3
	The Rise and Fall of the Dinosaurs (W & B) 

	104-3
	Geohazards: Earth in Turmoil (B)

	106-3
	Earth through Time (B)

	107-3
	Economic Geological Resources (B)

	108-3
	Exploring the Solar System (B

	201-3
	Stratigraphy and Sedimentation

	202-3
	Introduction to Mineralogy

	203-3
	Paleontology

	204-3
	Structural Geology I

	205-3
	Introduction to Petrology

	206-1
	Field Geology I

	207-3
	Introduction to Geophysics (Q) 

	208-3
	Introduction to Geochemistry (Q)

	210-3
	Historical Geology (B)

	300-3
	Selected Topics in the Earth Sciences

	301-3
	Igneous and Metamorphic Petrology

	302-3
	Sedimentary Petrology

	303-3
	Environmental Geoscience (W) 

	304-3
	Hydrogeology (Q)

	305-3
	Computational Methods for the Earth Sciences (Q)

	306-3
	Field Geology II

	307-3
	Applied Geophysics (Q)

	309-3
	Global Tectonics

	310-3
	Paleontology (W) 

	312-3
	Stratigraphy

	313-3
	Intro to Soil and Rock Engineering

	314-3 
	Principles of Glaciology (Q) 

	317-3 
	Global Geophysics (Q)

	400-3
	Selected Topics in the Earth Sciences

	401-3
	Mineral Deposits

	402-3
	Sedimentology

	403-3
	Quaternary Geology

	404-3
	Structural Geology II 

	406-3
	Field Geology III

	408-3
	Regional Geology of Western Canada

	410-3
	Groundwater Contamination & Transport (Q)

	411-3
	Terrain Analysis

	412-3 
	Groundwater Geochemistry

	413-3 
	Resource Geotechnics

	416-3 
	Field Techniques in Hydrogeology (Q)

	418-1 
	Terrain Assessment & Mitigation

	419-1 
	Forest Harvesting Technology

	420-3 
	Petroleum Geology 

	421-3 
	Volcanology 

	450-3 
	Technical Communication in Earth Science 

	491-1 
	Directed Readings

	492-2 
	Directed Readings

	493-3 
	Directed Readings

	499-9 
	Honours Thesis


Graduate Program

The Earth Sciences consist of a variety of disciplines which investigate the geological, geochemical, and geophysical processes which shape our planet. The Department of Earth Sciences at Simon Fraser University offers both M.Sc. and Ph.D. degrees, which emphasize field-based research in both surficial and bedrock geoscience. 

The diverse expertise of the faculty and adjunct professors permits a variety of research possibilities which include studies of earth surface processes, geological hazards, environmental geoscience, surficial and Quaternary geology, petroleum geology, siliciclastic sedimentology/facies analysis, ichnology, genetic stratigraphy, hydrogeology, volcanology, petrology, tectonics, geophysics and geochemistry.

M.Sc. Program

Students should normally have a B.Sc. degree, or equivalent, in an honours program with at least a good second-class standing (3.0 GPA) in the Earth Sciences (for example: geology, geological engineering, geophysics, geomorphology, soil science, or physical geography). All students in the program are required to take a minimum of 12 semester hours of courses. These are to be composed of at least four courses, either from Earth Sciences graduate course offerings or from related graduate course offerings in other departments such as Geography, Chemistry, Physics, Biological Sciences, and Resources and Environmental Management. This course work may include up to 6 credit hours of special topics or directed studies courses. A one day EASC 600 “Introduction to Graduate Studies” course will be offered early in the first semester of enrolment (required). In addition, students must complete and successfully defend a written research thesis (EASC 898) for completion of their degree. Actual course selection will reflect your research interests, as well as guidance from the Supervisory Committee.

British Columbia encourages professional registration of geoscientists in the Association of Professional Engineers and Geoscientists of British Columbia (APEGBC). Graduate students whose undergraduate programs do not meet the criteria for registration in this association should be aware that some of the graduate course offerings in the Earth Sciences Program may be applied to the requirements for registration.

Ph.D. Program

A Ph.D. program in Earth Sciences was approved by the B.C. Government in the fall of 2004. Currently there are several Ph.D. students in the department and all department faculty would consider applicants to conduct Ph.D. research under their supervision. As for M.Sc. candidates, anyone who is considering applying to our department is strongly encouraged to first contact the faculty member or members whose research area overlaps with the desired area of Ph.D. research. 

For students entering with a BSc or equivalent: 15 credit hours of graduate courses in addition to EASC 600, 900, 901 and 998. For students entering with a master's degree: six credit hours of graduate courses in addition to EASC 600, 900, 901 and 998 are required. Courses should be chosen from the list below, or with the graduate chairs approval, from related graduate courses in other departments including Geography, Chemistry, Physics, Biological Sciences, and Resources and Environmental Management. Course selections will include no more than six credit hours from 700 level EASC courses. 

	Graduate Courses 

	Course Number 
	Course Name 

	EASC 600-0
	Introduction to Graduate Studies

	EASC 603-3
	Field Techniques in Hydrogeology

	EASC 604-3
	Deformation Mechanisms and Continental Tectonics

	EASC 605-3
	Advanced Glaciology

	EASC 606-3
	Advanced Field Methods in Earth Sciences

	EASC 607-3
	Exploration Seismology

	EASC 608-3
	Advanced Metamorphic Petrology

	EASC 610-3
	Petroleum Geology 

	EASC 611-3
	Sedimentology

	EASC 612-3
	Stratigraphy

	EASC 613-3
	Groundwater Modeling 

	EASC 614-3
	Subsurface Techniques

	EASC 615-3
	Applied Geophysics

	EASC 616-3
	Fluvial Systems

	EASC 617-3
	Quaternary Geology

	EASC 618-3
	Tectonics of Sedimentary Basins

	EASC 619-3
	Environmental Geoscience

	EASC 620-3
	Volcanology

	EASC 621-3
	Tectonics & Magmatism of Convergent Plate Margins 

	EASC 622-3
	Principles of Ichnology

	EASC 623-3
	Groundwater Resource Evaluation

	EASC 624-3
	Geology of the Canadian Cordillera

	EASC 625-3
	Issues in Canadian Geology and Tectonics

	EASC 627-3 
	Carbonate Depositional Systems 

	EASC 701-2
	Special Topics in Earth Sciences I

	EASC 702-2
	Special Topics in Earth Sciences II

	EASC 703-3
	Special Topics 

	EASC 704-3
	Special Topics

	EASC 705-3
	Special Topics

	EASC 706 to 708-3
	Special Topics

	EASC 709-1
	Directed Readings

	EASC 710-2
	Directed Readings

	EASC 711-3
	Directed Readings

	EASC 750-3 
	STT-Technical Communication in Earth Sciences 

	EASC 898-6
	M.Sc. Thesis

	EASC 900-1 
	PhD Research Seminar 

	EASC 901-1
	PhD Research Seminar 

	EASC 998-6
	PhD Thesis


Certificate in Earth Sciences

http://www.sfu.ca/earth-sciences/undergraduate/certif-earth.html
This program provides both part time and full time students with the opportunity to understand the fundamentals of earth sciences without necessarily specialising in Earth Sciences.

Program Requirements 
This certificate requires completion of a minimum of 23 credit hours of required course work and electives as follows: 

Required Courses
(8 semester hours)

EASC 101-3 Physical Geology (B) or GEOG 111-3 Physical Geography 

EASC 106-3 Earth Through Time (B) or EASC 210-3 Historical Geology (B) 

EASC 206-2 Field Geology I 

Elective Courses
(at least 15 semester hours)

EASC 103-3 The Rise and Fall of the Dinosaurs (W, B) 

EASC 104-3 Geohazards – Earth in Turmoil (B) 

EASC 107-3 Economic Geological Resources (B) 

REM 100-3 Global Change 

and all other 200-, 300- or 400-level EASC courses 

The Certificate in Earth Sciences allows students to pursue their 15 credits of electives in specific course concentrations, should they wish to do so. Some suggested electives groupings are as follows:

General Earth Sciences Breadth
EASC 103-3 The Rise and Fall of the Dinosaurs (W,B) 

EASC 104-3 Geohazards – Earth in Turmoil (B) 

EASC 107-3 Economic Geological Resources (B) 

REM 100-3 Global Change 

Paleontology Focus 
EASC 103-3 The Rise and Fall of the Dinosaurs (W,B) 

EASC 201-3 Stratigraphy and Sedimentation (requires EASC 210) 

EASC 210-3 Historical Geology (B) 

EASC 310-3 Paleontology (requires EASC 210) (W) 

Hazards Focus
EASC 104-3 Geohazards – Earth in Turmoil (B) 

EASC 207-3 Introduction to Geophysics (requires PHYS 121 & 131) (Q) 

EASC 303-3 Environmental Geoscience (requires GEOG 213) 

GEOG 213-3 Geomorphology I 

Environmental Focus
REM 100-3 Global Change 

EASC 104-3 Geohazards – Earth in Turmoil (B) 

EASC 107-3 Economic Geological Resources (B) 

EASC 208-3 Introduction to Geochemistry (requires CHEM 121, 122 & 126) 

EASC 303-3 Environmental Geoscience (requires GEOG 213) 

EASC 304-3 Hydrogeology (requires PHYS 121 or PHYS 102) 

Geology Focus
EASC 201-3 Stratigraphy and Sedimentation (requires EASC 210) 

EASC 202-3 Introduction to Mineralogy (co-req CHEM 121) 

EASC 204-3 Structural Geology I (requires PHYS 120 or PHYS 101) 

EASC 208-3 Introduction to Geochemistry (requires CHEM 121, 122 & 126) 

Certificate in Forestry Geoscience

http://www.sfu.ca/earth-sciences/undergraduate/certif-forest.html
This program provides an opportunity to obtain a specialization in geoscience courses having direct relevance to forestry industry careers. It is directed, in the first place, to undergraduate taking a major in earth sciences or physical geography. Credits applied to this certificate may not be applied to another Simon Fraser University certificate or diploma.

Program Requirements 
The certificate requires the completion of 30-32 credit hours of required course work and electives as follows.

Required Courses
(24 semester hours)

EASC 204-3 Structural Geology I 

EASC 313-3 Introduction to Soil and Rock Engineering 

EASC 411-3 Applied Environmental Geology 

EASC 413-3 Forestry Geotechnics 

EASC 418-1 Terrain Stability: Assessment and Mitigation 

EASC 419-1 Forest Harvesting Technology 

GEOG 213-3 Geomorphology 

GEOG 317-4 Soil Science I 

and either
GEOG 253-3 Aerial Photographic Interpretation 

or both of
EASC 206-1 Field Geology 

EASC 306-2 Field Geology II 

Elective Courses
Students must complete one of

EASC 304-3 Hydrogeology 

GEOG 311-4 Hydrology I 

and one of
EASC 403-3 Quaternary Geology 

GEOG 313-3 Geomorphology II 

GEOG 412-4 Glacial Processes and Environments 

GEOG 417-4 Soil Science II 

Engineering

The School of Engineering Science at Simon Fraser University was established in 1983, and offers both undergraduate and graduate programs. It is offers innovative, personal instruction combined with a program emphasizing advanced technologies such as micro-electronics, telecommunications, signal processing, systems engineering, and computers. SFU’s research programs are excellent and our faculty members maintain strong links with industry. 

Engineering Science

Students in the Bachelor of Applied Science program (BASc and BASc (Honors)) follow the core courses common to all options during first and second years. In third year, students may specialize in one of our available options - fields of concentrated study.

These five major areas of concentration demonstrate faculty members' research strengths, and how they are tied to the undergraduate curriculum. 

· Biomedical Engineering 

· Computer Engineering 

· Electronics Engineering 

· Engineering Physics 

· Systems Engineering 

· Mechatronic Systems Engineering 

Key features are the communications program, the mandatory co-op program, and the undergraduate thesis. In a set of courses closely integrated with the rest of the curriculum, students study communications topics such as written and oral presentation, reports and project documentation, computer-aided drafting, ethics and the social implications of technology. Further, every Engineering Science student must spend at least three semesters on co-op work terms. The final industrial semester often involves a major project, which is subsequently written up to form the undergraduate thesis. An alternative thesis mechanism allows a student to work on a project related to a faculty member's research.

Graduate Program

The Engineering Science Graduate Program offers two Master's level degrees, the M.Eng. and M.A.Sc.; since 1990 we have also accepted Ph.D. students. 

The M.Eng. program is designed for part-time study by practicing engineers. Students in this program must complete a minimum of 21 credit hours of course work at the graduate level, as well as a project that is normally done in industry. Engineering graduate courses are normally offered in the evenings, making them accessible to people working full-time.

The M.A.Sc. program is designed for full-time students and involves a minimum of 12 semester-hours of course-work, plus a thesis based on an independent project with a significant research component. The thesis must be defended orally, in accordance with general University regulations. With approval from the Graduate Committee and the student's Supervisory Committee, the thesis may be carried out in industry.

The Ph.D. program is designed for full-time students and involves a minimum of 18 credit-hours of course work, at least 12 of which must be at graduate level. In addition, the program requires the student to define and undertake a program of original research, the results of which are reported in a thesis. 

Undergraduate Courses

	ENSC 100-3
	Engineering Technology and Society

	ENSC 101-1
	Writing Process, Persuasion, and Presentations

	ENSC 102-1
	Form and Style in Professional Genres

	ENSC 150-3
	Introduction to Computer Design

	ENSC 182-3
	Mechatronics Design

	ENSC 194-0
	Optional Job Practicum

	ENSC 195-0
	Industrial Internship I

	ENSC 196-0
	Special Internship I

	ENSC 201-3
	The Business of Engineering

	ENSC 204-1
	Graphical Communication for Engineering

	ENSC 215-3
	Microcontroller Interfacing and Assembly-language Programming

	ENSC 220-3
	Electric Circuits I

	ENSC 224-3
	Electric Devices

	ENSC 225-4
	Microelectronics I

	ENSC 226-4
	Electronic Circuits

	ENSC 230-4
	Introduction to Mechanical Design

	ENSC 250-3
	Introduction to Computer Architecture

	ENSC 262-4
	Engineering Measurement Techniques and Statistics

	ENSC 263-3
	Special Topics in Engineering Science

	ENSC 264-4
	Special Topics in Engineering Science

	ENSC 281-3
	Statics and Strength of Materials

	ENSC 282-3
	Kinematics and Dynamics of Rigid Bodies and Mechanisms

	ENSC 283-3
	Introduction to Fluid Mechanics

	ENSC 295-0
	Industrial Internship II

	ENSC 296-0
	Special Internship II

	ENSC 304-1
	Human Factors and Usability Engineering

	ENSC 305-1
	Project Documentation and Group Dynamics

	ENSC 311-3
	The Business of Engineering I

	ENSC 312-3
	The Business of Engineering II

	ENSC 320-3
	Electric Circuits II

	ENSC 325-4
	Microelectronics II

	ENSC 327-4
	Communication Systems

	ENSC 328-1
	Random Processes in Engineering

	ENSC 329-4
	Introduction to Digital Logic

	ENSC 330-4
	Engineering Materials

	ENSC 331-3
	Introduction to Microelectromechanical Systems

	ENSC 332-4
	Microprocessors and Interfacing

	ENSC 350-3
	Digital System Design

	ENSC 351-4
	Real Time and Embedded Systems

	ENSC 363-3
	Special Topics in Engineering Science

	ENSC 364-4
	Special Topics in Engineering Science

	ENSC 370-3 
	Biomedical Engineering Directions

	ENSC 372-4
	Biomedical Instrumentation

	ENSC 374-4
	Biomedical Image Acquisition

	ENSC 376-4
	Introduction to Optical Engineering and Design

	ENSC 378-3
	Medical Device Development and Standards

	ENSC 380-3
	Linear Systems

	ENSC 381-3
	Systems Modeling and Simulation

	ENSC 382-3
	Machine Design

	ENSC 383-4
	Feedback Control Systems

	ENSC 384-4
	Mechatronics Design II

	ENSC 387-4
	Introduction to Electro-Mechanical Sensors and Actuators

	ENSC 388-3
	Engineering Thermodynamics and Heat Transfer

	ENSC 395-0
	Industrial Internship III

	ENSC 396-0
	Special Internship III

	ENSC 400-4
	Directed Studies in Engineering Science

	ENSC 401-4
	Directed Studies in Engineering Science

	ENSC 402-4
	Directed Studies in Engineering Science

	ENSC 406-2
	Social Responsibility and Professional Practice

	ENSC 424-4
	Multimedia Communications Engineering

	ENSC 425-4
	Electronic System Design

	ENSC 426-4
	High Frequency Electronics

	ENSC 427-4
	Communication Networks

	ENSC 428-4
	Data Communications

	ENSC 429-4
	Digital Signal Processing

	ENSC 440-4
	Engineering Science Project

	ENSC 441-3
	Capstone Design Technical Project I

	ENSC 442-3
	Capstone Design Technical Project II

	ENSC 450-4
	Real-Time and Embedded Control Systems

	ENSC 451-4
	VLSI Systems Design

	ENSC 453-4
	Semiconductor Device Engineering

	ENSC 460-4
	Special Topics in Engineering Science

	ENSC 461-4
	Special Topics in Engineering Science

	ENSC 462-4
	Special Topics in Engineering Science

	ENSC 472-4
	Rehabilitation Engineering and Assistive Devices

	ENSC 474-4
	Biomedical Signal and Image Processing

	ENSC 476-4
	Biophotonics

	ENSC 481-1
	Design for Reliability

	ENSC 483-4
	Modern Control Systems

	ENSC 484-4
	Industrial Control Systems

	ENSC 488-4
	Introduction to Robotics

	ENSC 489-4
	Computer Aided Design and Manufacturing

	ENSC 491-1
	Special Project Laboratory

	ENSC 492-2
	Special Project Laboratory

	ENSC 493-3
	Special Project Laboratory

	ENSC 494-4
	Special Project Laboratory

	ENSC 495-4
	Introduction to MicroelectronicFabrication

	ENSC 498-3
	Engineering Science Thesis Proposal

	ENSC 499-9
	Engineering Science Undergraduate Thesis


Graduate Courses

	ENSC 801-3
	Linear Systems Theory

	ENSC 802-3
	Stochastic Systems

	ENSC 803-3
	Writing for Publication

	ENSC 805-3
	Advanced Digital Communications

	ENSC 806-3
	Spread-Spectrum Communications

	ENSC 810-3
	Statistical Signal Processing

	ENSC 815-3
	Multirate Signal Processing

	ENSC 820-3
	Engineering Management for Development Projects

	ENSC 832-3
	Mobile and Personal Communications

	ENSC 833-3
	Network Protocols and Performance

	ENSC 834-3
	Fundamentals of Optical Communication

	ENSC 835-3
	Communication Networks

	ENSC 850-3
	Semiconductor Device Theory

	ENSC 851-3
	Integrated Circuit Technology

	ENSC 852-3
	Analog Integrated Circuits

	ENSC 853-3
	Digital Semiconductor Circuits and Devices

	ENSC 854-3
	Integrated Microsensors and Actuators

	ENSC 855-3
	Modern Semiconductor Devices

	ENSC 856-3
	Compound Semiconductor Device Technology

	ENSC 857-3
	Electronics in Digital Imaging

	ENSC 858-3
	VLSI Systems Design

	ENSC 859-3
	Biomedical Microdevices and Systems

	ENSC 861-3
	Source Coding For Digital Communications

	ENSC 883-3
	Optimal Control Theory

	ENSC 887-3
	Computational Robotics

	ENSC 888-3
	Finite-Element Methods in Engineering

	ENSC 889-3
	3D Object Representation and Solid Modelling

	ENSC 890-3
	Advanced Robotics: Mechanics and Control

	ENSC 891-3
	Directed Studies I

	ENSC 892-3
	Directed Studies II

	ENSC 894-3
	Special Topics I

	ENSC 895-3
	Special Topics II

	ENSC 896-1.5
	M.Eng. Project Completion

	ENSC 897-3
	M.Eng. Project

	ENSC 898-6
	M.A.Sc. Thesis

	ENSC 899-6
	Ph.D. Thesis


Communication Courses

The following courses and modules are associated with the SFU Engineering Science Communication Program. If you have a specific question regarding the content of a course or module, please contact the instructors in the Communication Program. 

Undergraduate

ENSC 101-1: Writing Process, Persuasion, and Presentations 

This WebCT course provides a general introduction to the principles of effective communication with special emphasis on the writing process, persuasive writing, research papers, and oral presentations. In conjunction with ENSC 100-3, the course also explores current social and ethical issues in engineering. As well, ENSC 100/101 meet the SFU requirements for a lower division Writing Intensive Course. 

ENSC 102-1: Form and Style in Professional Genres 

This WebCT course focuses on the style and format of technical writing with attention to laboratory reports. This course also examines resumes, cover letters, interview skills, and formal reports to help students prepare for their first internship semester. 

ENSC 204-1: Graphical Communication for Engineering 

This WebCT course provides an introduction to graphical communication with attention to manual drafting and computer-assisted design. The course involves the use of several CAD packages for circuit schematic entry, mechanical design, and circuit board layout. 

ENSC 304-1: Human Factors and Usability Engineering 

The user is often overlooked in the engineer's quest for a functional and efficient design. This course examines the factors that make designs more or less usable and how to integrate usability constraints and testing procedures into the design process. Website is password protected. 

ENSC 305-1: Project Documentation and Team Dynamics 

This course is integrated with ENSC 440 and provides practical experience with the design process for development projects. Topics include project management, team writing, project documentation (proposals, functional and design specifications, progress reports, and users manuals), group dynamics, and dispute resolution. As well, ENSC 305/440 meet the SFU requirements for an upper division Writing Intensive Course. 

ENSC 406-2: Engineering Ethics, Law, and Professional Practice 

This WebCT course provides an introduction to the engineering profession, professional practice, engineering law, and ethics, including issues of worker and public safety. It also offers opportunities to explore the social implications and environmental impacts of technologies, including sustainability, and to consider engineers' responsibility to society. 

Graduate

ENSC 820-3: Engineering Management for Development Projects 

This course focuses on the management and reporting activities of typical engineering development projects. Through seminars and workshops, it builds the student's skills at estimating project cost and schedule, keeping a project on track, and handing over the completed project to a customer or another team. A writing workshop emphasizes techniques for writing proposals, and writing and controlling documentation. 

ENSC 803-3: Writing for Publication 

This course provides an opportunity for you to explore your writing processes in order to increase your efficiency and effectiveness (as well as your comfort and confidence) while writing. In addition, you will be provided an opportunity to simulate the processes involved in writing a journal article, presenting a conference paper, and designing a poster presentation. ENSC 803 will also provide you with the skills necessary to write the thesis required for the MASc program 

Supplementary Communication Modules

Co-op Work Reports & Oral Presentations 

This module provides information about the work report and oral presentation that you are required to complete as part of the ENSC Co-op Program. 

Style Exercises for Technical Writers 

This module introduces you to a range of stylistic features commonly found in technical documents that affect readability and rhetorical effectiveness. It addresses issues of style, focusing on the order of ideas within paragraphs and sentences and on clear, concise expression of thoughts. It also directs your attention to how people typically read and the problems your style may pose for them. 

Theses & Thesis Proposal 

This module provides information about the thesis proposal and thesis that you are required to complete as part of an Honours BASc. 

Study Skills Guide 

This guide provides life and study skills to help the engineering student succeed. Includes techniques to help manage time and stress. 

Environmental Science Programme

http://www.sfu.ca/envsci/
This programme provides a broad education with specialization in one of six areas of emphasis: Biology, Chemistry, Environmetrics, Physical Geography, Pollutant Transport, and Quantitative Techniques for Resource Management.

Students graduate with a B.Sc., major in Environmental Science and an area of emphasis in one of either Biology, Chemistry, Environmetrics, Physical Geography, Pollutant Transport, or Quantitative Techniques for Resource Management. Each area of emphasis is briefly described below. The course requirements for the areas of emphasis differ primarily in their upper level courses, although there are a few differences in the lower level courses. Students may take an Honours or a Coop program. 

Areas of Emphasis

Biology: Students choosing to specialize in the field of environmental biology will develop a firm background in various aspects of ecology, whole-organism biology, and physiology. Courses in these areas will be given in conjunction with relevant chemistry and statistics courses, providing students with a means to assess the potential impacts of human activities on terrestrial and aquatic ecosystems. Because the fate and effects of contaminants within aquatic and terrestrial systems frequently involve more than one population and more than one level of biological organization, a firm understanding of basic ecological principles and the chemistry of pollutants are fundamental in elucidating environmental impacts. The biology area of emphasis provides students with this understanding. Workers in the private and government sectors routinely use such knowledge for the design and implementation of environmental impact assessment and monitoring studies.  Course Requirements for the Biology Stream. 

Chemistry: The Chemistry stream provides a basic education in fundamental concepts of analytical, inorganic, organic and physical chemistry (to second or third year level). The chemistry course content is similar to the existing "Environmental Chemistry Minor," but differs in that students will take additional courses which broaden their perspective on environmental issues. Focus is given to the global context of chemicals and chemistry in the environment. Students will receive extensive training in analytical chemistry with the view to quantitative detection of chemical species. Graduates with a sound understanding of the complexities of the environment will have the tools for effective decision making. Course Requirements for the Chemistry Stream. 

Environmetrics: Beyond a basic background in biology, environmental analytical chemistry, and geography, students will receive solid training in the design and analysis of sampling schemes for environmental monitoring and related experiments. Graduates will be capable of designing monitoring networks and developing complex experimental designs related to environmental problems. People with this sort of background played a central role in assessing the environmental impact of the Exxon Valdez oil spill. Recent projects undertaken by both the provincial and federal environment ministries have also called for considerable expertise in this area. Graduates will also be well prepared for more advanced graduate study in statistical methodology used, for example, in quantitative studies of the effects of pollutants on human health.  Course Requirements for the Environmetrics Stream. 

Physical Geography: Physical geography draws upon physical, chemical, biological and geological sciences to describe, explain and predict the processes and patterns in the landscape. The Physical Geography stream in Environmental Science provides students with an integrative coverage of environmental processes and systems, as well as the opportunity to develop technical skills in quantitative methods, Geographic Information Systems and Remote Sensing. Graduates of the Physical Geography stream would be well suited for employment in fields such as environmental impact analyses, land use planning, and habitat restoration. Graduates of the program would also have an excellent basis for going on to undertake graduate studies in physical geography and related pure and applied sciences, such as planning and resource management.  Course Requirements for the Physical Geography Stream. 
Pollutant Transport: Offers an integrated program of study which develops the mathematical and chemical skills necessary to examine quantitatively the transport of pollutants at and below the Earth's surface. A foundation in the Earth Sciences with a focus in groundwater studies is emphasized. Graduates will be capable of contributing to the development of mathematically- based studies aimed at addressing contaminant-related problems.  Course Requirements for the Pollutant Transport Stream. 

Quantitative Techniques for Resource Management: Students will obtain in-depth training in biological, economic, mathematical, and statistical skills useful in managing natural populations. Graduates will be able to develop schemes for estimating the sizes and dynamics of resource populations, and to apply optimization theory to investigate management strategies. Such estimates form a crucial part of the management of many key resources, certainly including the major fish and forest resources of Canada. Sophisticated estimation techniques are used in the monitoring of the Fraser River salmon runs by the Pacific Salmon Commission and the Department of Fisheries and Oceans. Complex optimization theory has been used in the B.C. Ministry of Forests to study the economic value of fire suppression and stand enhancement. Graduates will be in a strong position to contribute to such projects, and also to expand their quantitative training in graduate school.  Course Requirements for the Quantitative Techniques for Resource Management Stream. 

B.Sc. Graduation/Course Requirements

A total of 120 semester hours which include:

28 semester hours (minimum) of upper division credit courses numbered 300 and 400 as specified by the major programme
additional semester hours of upper division credit bringing the total to a minimum of 44 semester hours of upper division credit
minimum CGPA for continuation and graduation is 2.5

All undergraduate are required to fulfill the new curriculum writing, quantitative, and breadth requirements. (http://www.sfu.ca/ugc)

B.Sc. Honours Graduation/Course Requirements

A total of 132 semester hours of credit which include:

At least 60 credit hours must be at the upper division level. Of these 60 credit hours, at least 48 must be in one subject area.
These 48 hours are normally to be selected from the 300- and 400- numbered courses listed as required or optional in the description for the major in any one area of emphasis. 

Co-operative Education Program

Co-operative Education is a program which combines relevant work experience with academic studies. Participating students alternate semesters on campus and in study-related employment. The program includes pre-employment orientation, career development counselling and workshops, and four full-time paid work semesters. A major and honours program leading to a B.Sc. degree in Environmental Science and Co-operative Education are available to qualified students. 

Environmental Science EVSC
Faculty of Science
EVSC 200-3 Introduction to Environmental Science

Introduction to the multi-disciplinary subject of environmental science. The course is presented in two parts. Basic concepts and application of the scientific method to problems in environmental science are presented in part I. Case studies which highlight the basic concepts covered in part I are presented in part II. 

EVSC 380-3 Practicum I

First term of work experience in the Environmental Science Co-operative Education Program. Units from this course do not count towards the units required for an SFU degree. 

EVSC 381-3 Practicum II

Second term of work experience in the Environmental Science Co-operative Education Program. Units from this course do not count towards the units required for an SFU degree.

EVSC 401-1 Current Topics in Environmental Science

This seminar course will expose students to a variety of speakers who will discuss a wide range of topics in environmental science. This course is required by all students wishing to graduate with a major in Environmental Science. 

EVSC 480-3 Practicum III

Third term of work experience in the Environmental Science Co-operative Education Program. Units from this course do not count towards the units required for an SFU degree.

EVSC 481-3 Practicum IV

Fourth term of work experience in the Environmental Science Co-operative Education Program. Units from this course do not count towards the units required for an SFU degree. 

EVSC 482-3 Practicum V

Optional fifth term of work experience in the Environmental Science Co-operative Education Program. Units from this course do not count towards the units required for an SFU degree. 

EVSC 491W-3 Advanced Field Studies in Environmental Science

Apply the theories and methods of environmental science to evaluate quantitatively the environmental impact of an industry on a selected site. The site can vary from year to year. This laboratory course brings together students from all streams of the Environmental Science Program, and the field work will be conducted by small groups of students. 

MATH

http://www.math.sfu.ca/
SFU offers a number of math programs and specializations.

Applied Mathematics 

Industrial Mathematics 

Mathematics 

Mathematics and Computer Science 

Management and System Sciences 

Mathematical Physics
Math Courses

Foundations of Analytical Numeracy (FAN)

FAN X99 - Foundations of Analytical and Quantitative Reasoning 

Mathematics and Computing Science Courses (MACM)
MACM 101-3 - Discrete Mathematics I 

MACM 201-3 - Discrete Mathematics II 
MACM 202-4 - Mathematical Modeling and Computation 
MACM 300-3 - Introduction to Formal Languages and Automata with Applications 
MACM 316-3 - Numerical Analysis I 
MACM 401-3 - Introduction to Computer Algebra 
MACM 409-3 - Numerical Linear Algebra and Optimization 
MACM 416-3 - Numerical Analysis II 
MACM 442-3 - Cryptography 
MACM 498-4 - Special Topics in Mathematics and Computing Science 
Mathematics 100 Level Courses
MATH 100-3 - Precalculus 
MATH 113-3 - Euclidean Geometry 
MATH 130-3 - Geometry of Computer Graphics 
MATH 150-4 - Calculus I with Review 
MATH 151-3 - Calculus I 
MATH 152-3 - Calculus II 
MATH 154-3 - Calculus I for the Biological Sciences 
MATH 155-3 - Calculus II for the Biological Sciences 
MATH 157-3 - Calculus I for the Social Sciences 
MATH 158-3 - Calculus II for the Social Sciences 
MATH 160W-3 - Mathematics in Action 
MATH 178W-3 - Fractals and Chaos 
MATH 190-4 - Principles of Mathematics for Teachers 
MATH 197-3 - Hitchhiker's Guide to Everyday Math 
MATH 198-4 - Introduction to Quantitative Reasoning 

Mathematics 200 Level Courses
MATH 210-3 - Calculus for Design Sciences 
MATH 232-3 - Applied Linear Algebra 
MATH 240-3 - Algebra I: Linear Algebra 
MATH 242-3 - Introduction to Analysis 
MATH 251-3 - Calculus III 
MATH 252-3 - Vector Calculus 
MATH 254-3 - Vector and Complex Analysis for Applied Sciences 
MATH 291-2 - Selected Topics in Mathematics 

MATH 292-3 - Selected Topics in Mathematics 

Mathematics 300 Level Courses
MATH 308-3 - Linear Optimization 
MATH 309-3 - Continuous Optimization 
MATH 310-3 - Introduction to Ordinary Differential Equations 
MATH 314-3 - Boundary Value Problems 
MATH 320-3 - Introduction to Analysis II 
MATH 322-3 - Complex Variables 
MATH 336-0 - Job Practicum I 

MATH 337-0 - Job Practicum II 

MATH 338-3 - Advanced Linear Algebra 
MATH 340-3 - Algebra II: Rings and Fields 
MATH 341-3 - Algebra III: Groups 
MATH 342-3 - Elementary Number Theory 
MATH 343-3 - Applied Discrete Mathematics 
MATH 345-3 - Introduction to Graph Theory 
MATH 348-3 - Probabilistic Models in Operations Research 
MATH 370W-3 - The Art and Craft of Problem Solving 
MATH 380W-3 - History of Mathematics 
MATH 398-3 - Selected Topics in Mathematics 
Mathematics 400 Level Courses

MATH 402W-4 - Industrial Mathematics Project 
MATH 408-3 - Discrete Optimization 
MATH 418-3 - Partial Differential Equations 
MATH 419-3 - Linear Analysis 
MATH 424-3 - Applications of Complex Analysis 
MATH 425-3 - Real Analysis 
MATH 436-0 - Job Practicum III 
MATH 437-0 - Job Practicum IV 
MATH 439-3 - Algebra IV: Selected Topics in Algebra 
MATH 440-3 - Galois Theory 
MATH 443-3 - Combinatorial Theory 
MATH 445-3 - Graph Theory 
MATH 447-4 - Coding Theory 
MATH 448-3 - Network Flows 
MATH 461-3 - Continuous Mathematical Models 
MATH 462-3 - Fluid Dynamics 
MATH 467-3 - Dynamical Systems 
MATH 470-3 - Variational Calculus 
MATH 486-0 - Job Practicum V 

MATH 491-2 - Honors Essay 

MATH 492-4 - Directed Studies 

MATH 493-4 - Directed Studies 

MATH 494-4 - Directed Studies 

MATH 495-3 - Selected Topics in Applied Mathematics 
MATH 496-3 - Selected Topics in Mathematics 
MATH 497-3 - Directed Studies 

MATH 498-3 - Selected Topics in Mathematics 

Mathematics 600 Level Courses
MATH 601-4 - Discovering Mathematics I 

MATH 602-4 - Discovering Mathematics II 

MATH 603-4 - Foundations of Mathematics 

MATH 604-4 - Geometry 

MATH 605-4 - Mathematics in Context 

Mathematics 700 Level Courses

MATH 701-4 - Computer Algebra 
MATH 708-3 - Discrete Optimization 
MATH 709-3 - Numerical Linear Algebra and Optimization 
MATH 716-3 - Numerical Analysis II 
MATH 718-3 - Partial Differential Equations 
MATH 719-3 - Linear Analysis 
MATH 724-3 - Applications of Complex Analysis 
MATH 725-3 - Real Analysis 
MATH 739-3 - Algebraic Systems 
MATH 740-3 - Galois Theory 
MATH 742-3 - Cryptography 
MATH 743-3 - Combinatorial Theory 
MATH 745-3 - Graph Theory 
MATH 747-4 - Coding Theory 
MATH 748-3 - Network Flows 
MATH 761-3 - Continuous Mathematical Models 
MATH 762-3 - Fluid Dynamics 
MATH 767-3 - Dynamical Systems 
MATH 770-3 - Variational Calculus 
MATH 795-3 - Selected Topics in Applied Mathematics 
Mathematics 800 Level Courses
MATH 800-4 - Mathematics: Selected Topics 
MATH 817-4 - Groups and Rings 
MATH 818-4 - Algebra and Geometry 
MATH 819-4 - Algebra: Selected Topics 
MATH 820-4 - Graph Theory 

MATH 821-4 - Combinatorics 

MATH 826-4 - Posets and Matroids 

MATH 827-4 - Discrete Mathematics: Selected Topics 

MATH 831-4 - Real Analysis I 

MATH 833-4 - Analysis: Selected Topics 

MATH 836-4 - Complex Analysis I 

MATH 841-4 - Topology: Selected Topics 

MATH 842-4 - Algebraic Number Theory 

MATH 843-4 - Analytic and Diophantine Number Therory 

MATH 845-4 - Number Theory: Selected Topics 

MATH 877-1 - Supplementary Reading 

MATH 878-0 - PhD Comprehensive Examination 

MATH 879-0 - PhD Thesis Proposal 

MATH 880-6 - MSc Project 

MATH 882-0 - MSc Final Examination 

MATH 890-0 - Practicum I 

MATH 891-0 - Practicum II 

MATH 892-0 - Practicum III 

MATH 893-0 - Practicum IV 

MATH 894-2 - Reading 

MATH 895-4 - Reading 

MATH 896-2 - Introductory Seminar 

MATH 897-2 - Advanced Seminar 

MATH 898-6 - MSc Thesis 

MATH 899-6 - PhD Thesis 

Applied and Computational Mathematics 900 Level Courses
APMA 900-4 - Advanced Mathematics Methods I 
APMA 901-4 - Advanced Mathematics Methods II 
APMA 902-4 - Applied Complex Analysis 
APMA 905-4 - Applied Functional Analysis 
APMA 910-4 - Ordinary Differential Equations 
APMA 912-4 - Partial Differential Equations 
APMA 920-4 - Numerical Linear Analysis 
APMA 921-4 - Numerical Solution of Ordinary Differential Equations 
APMA 922-4 - Numerical Solution of Partial Differential Equations 
APMA 923-4 - Numerical Methods in Continuous Optimization 
APMA 929-4 - Selected Topics in Numerical Methods 
APMA 930-4 - Fluid Dynamics 
APMA 934-4 - Selected Topics in Fluid Dynamics 
APMA 935-4 - Analysis and Computation of Models 
APMA 939-4 - Selected Topics in Mechanics of Solids 
APMA 981-4 - Selected Topics in Continuum Mechanics 
APMA 982-4 - Selected Topics in Mathematical Physics 
APMA 990-4 - Selected Topics in Applied Mathematics 
Molecular Biology and Biochemistry B.Sc. Program

The Department of Molecular Biology and Biochemistry (MBB) offers a range of programs emphasizing either molecular biology or biochemistry with a flexible elective system allowing you to customize your degree to suit your interests. A graduate of these B.Sc. programs will have a fundamental knowledge of molecular biology and biochemistry suitable for entry into a wide range of graduate school programs, professional health programs, government laboratory positions and industry employment in biotechnology, pharmaceuticals, forensics, agri/aquaculture, and more. Its fundamental base provides an advantage in other fields such as marketing, finance, and law and innovative programs such as the MBB and Business Administration program provide education pertinent to development and administration in emergent biotechnology enterprises. A cooperative education program is also available to gain experience in your field of interest. Advanced courses in Nucleic Acids, Proteins, Physical Biochemistry, Genomics, Bioinformatics, Evolution, Biomembranes, Bioenergetics, Developmental Biology, Signal Transduction, Immunology and more provide insight into cutting edge areas of research.

Undergraduate Courses

MBB 221-3 
      Cell Biology and Biochemistry 

MBB 222-3 
Molecular Biology and Biochemistry

MBB 231-3 
Cellular Biology and Biochemistry 

MBB 231-3 
Cellular Biology and Biochemistry 

MBB 300-1
Special Topics in Biotechnology and Business 

MBB 308-3 
Molecular Biology and Biochemistry Lab I 

MBB 309W-4
Molecular Biology and Biochemistry Lab II 

MBB 321-3
Intermediary Metabolism

MBB 322-3 
Molecular Physiology 

MBB 331-3 
Molecular Biology

MBB 402-3 
Molecular and Developmental Genetics 

MBB 420-3 
Special Topic: Membrane Transport Mechanisms 

MBB 421-3 
Nucleic Acids 

MBB 422-3 
Biomembranes

MBB 423-3
Protein Structure and Function 

MBB 426-3 
Immunology

MBB 432-3 
Advanced Molecular Biology Techniques 

MBB 437-3
Selected Topics in Signal Transduction

MBB 438-3 
Human Molecular Genetics 

MBB 440-3 
Special Topic:Cell Death & Cell Survival 

MBB 441-3 
Bioinformatics

MBB 442-3 
      Proteomics

Graduate Studies Admission
Both M.Sc. and Ph.D. degrees are granted through the department's graduate program. Admission to the program is highly competitive. Only students with a prospective Senior Supervisor will be considered for admission to the program. 

Graduate Courses 
MBB 505-3 
 Problem Based Learning in Bioinformatics

MBB 659-3
 Special Topics in Bioinformatics 

MBB 721-3 
 Nucleic Acids 

MBB 722-3 
 Biomembranes

MBB 723-3 
 Protein Structure & Function 

MBB 737-3 
 Selected Topics in Signal Transduction 

MBB 738-3 
 Human Molecular Genetics 

MBB 741-3 
 Bioinformatics

MBB 742 
 Proteomics

MBB 801-3 
 Student Seminar in Molecular Biology and Biochemistry 

MBB 806-3 
 Ph.D. Graduate Research Seminar 

MBB 821/822/823-
1 Cell and Molecular Biology Colloquium 

MBB 826-3 
 Immunology

MBB 829-3 
 Membrane Transport Mechanisms 

MBB 833-3 
 Molecular and Developmental Genetics 

MBB 839-3 
 Special Topics in Molecular Biology: Cell Death and Cell Survival 

MBB 861/862/863-1
 Biomolecular Structure and Function Colloquium 

Physics Programs

The SFU Department of Physics was established in 1967 by faculty whose research interests were primarily in the field of condensed matter physics with emphasis on magnetic, superconducting, and semiconducting materials. With the expansion of the department to the current twenty-five research professors, these interests have broadened into the fields of soft condensed matter and biophysics, nanophysics, high-energy physics, atomic physics, and most recently cosmology. The research environment is one of remarkable friendliness with collaboration and sharing of resources the norm between faculty members. 

Undergraduate programs

SFU offers several undergraduate programs. Options offered include the following:
· Physics major 

· Physics honors 

· Applied Physics major 

· Applied Physics honors 

· Biological Physics major 

· Biological Physics honors 

· Chemical Physics major 

· Chemical Physics honors 

· Mathematical Physics honors 

· Physics minor 

· Physics co-op program 

Undergraduate Physics Courses

P100-3
Introduction to Physics

P101-3
Physics for the Life Sciences I

P102-3
Physics for the Life Sciences II

P120-3
Mechanics and Modern Physics

P121-3
Optics, Electricity and Magnetism

P125-3
Mechanics and Special Relativity

P126-3
Electricity, Magnetism and Light

P130-2
Physics for the Life Sciences Laboratory

P131-2
Physics Laboratory I

P140-4
Studio Physics - Mechanics and Modern Physics

P141-4
Studio Physics - Optics, Electricity and Magnetism

P190-3
Introduction to Astronomy

P192-3
Logarithm and Blues

P211-3
Intermediate Mechanics

P221-3
Electromagnetics

P231-3
Physics Laboratory II

P233-2
Physics Laboratory III

P255-3
Vibrations and Waves

P285-3
Introduction to Relativity and Quantum Mechanics

P321-3
Intermediate Electricity and Magnetism

P326-4
Electronics and Instrumentation

P332-3W Optics Laboratory

P344-3
Thermal Physics

P346-3
Energy and the Environment

P347-3
Introduction to Biological Physics

P365-3
Semiconductor Device Physics

P380-3
Introduction to Subatomic Physics

P384-3
Methods of Theoretical Physics

P385-3
Quantum Mechanics I

P390-3
Introduction to Astrophysics

P395-3
Computatonal Physics

P413-3
Advanced Mechanics

P415-3
Quantum Mechanics II

P421-3
Electromagnetic Waves

P430-4
Digital Electronics and Interfacing

P431-4
Advanced Physics Laboratory I

P432-5
Undergraduate Honours Thesis

P433-3 Biological Physics Laboratory

P445-3
Statistical Physics

P455-3
Modern Optics

P465-3
Solid State Physics

P484-3
Nonlinear Physics 

P485-3
Particle Physics

P490-3 General Relativity and Gravitation

P492-3 Special Topics in Physics

P493-3 Special Topics in Physics

Graduate Studies 

Typical of most Canadian universities, students with a bachelor level degree interested in research leading to a doctoral degree are admitted first into the Master’s degree program. The Master’s degree program involves graduate level course work and research leading to a Master’s thesis. Designed for completion within two years most students successfully defend their thesis within 3 years. With the support of the student’s thesis committee, a student in the Master’s degree program can transfer directly into the Ph.D. program after one year at SFU. Those students who apply with a higher-level degree may be admitted directly into the Ph.D. program Areas of research include:

· Atomic, Molecular and Optical Physics 

· Biophysics and Soft Condensed Matter 

· Condensed Matter 

· Cosmology and Astrophysics 

· Particle Physics 

· Low Temperature Physics 

· Magnetism 

· Magnetic Resonance 

· Medical Imaging 

· Nanoscience 

· Quantum Matter 

· Semiconductors 

· Superconductivity 

· Theoretical Physics
Graduate Courses

PHYS 801-2
Student Seminar & T.A. Training

PHYS 810-3
Fundamental Quantum Mechanics

PHYS 821-3
Electromagnetic Theory

PHYS 847-3
Soft Matter and Biophysics (with P492)

PHYS 882-3
ST – Nanophysics

PHYS 898-6
MSc Thesis

PHYS 899-6
PhD Thesis

Statistics

SFU’s Department of Statistics and Actuarial Science offers a number of courses on Statistics, Management & Systems Science, and Actuarial Science. The Department offers undergraduate, graduate and co-op programs. 

Courses

ACMA-210 
Mathematics of Compound Interest 

ACMA-310
Mathematics of Compound Interest 

ACMA-315 
Credibility Theory 

ACMA-320 
Actuarial Mathematics I 

ACMA-335 
Risk Theory 

ACMA-425 
Actuarial Mathematics II 

ACMA-445 
Loss Models: Estimation & Selection 

ACMA-465 
Mathematics of Demography 

ACMA-470 
Property and Casualty Insurance 

ACMA-475 
Theory of Pension 

ACMA-490 
Selected Topics in Actuarial Science 

ACMA-820 
Stochastic Analysis of Insurance Portfolios 

ACMA-821 
Advanced Actuarial Models 

ACMA-822 
Risk Measures and Ordering 

ACMA-850 
Actuarial Science: Selected Topics 

MSSC-480-481 
Undergraduate Seminar in Management and System Science

STAT-100 
Chance and Data Analysis 

STAT-101 
Introduction to Statistics 

STAT-201 
Statistics for the Life Sciences 

STAT-203 
Introduction to Statistics for the Social Sciences 

STAT-270 
Introduction to Probability and Statistics 

STAT-280) 
Applied Probability Models 

STAT-285 
Intermediate Probability and Statistics 

STAT-300W 
Statistics Communication 

STAT-301 
Statistics for the Life Sciences 

STAT-302 
Analysis of Experimental and Observational Data 

STAT-330 
Introduction to Mathematical Statistics 

STAT-340  
Statistical Quality Control 

STAT-350 
Linear Models in Applied Statistics 

STAT-380 
Introduction to Stochastic Processes 

STAT-400 
Data Analysis 

STAT-402 
Generalized Linear and Nonlinear Modelling 

STAT-403 
Intermediate Sampling and Experimental Design 

STAT-410 
Statistical Analysis of Sample Surveys 

STAT-430 
Statistical Design and Analysis of Experiments 

STAT-450 
Statistical Theory 

STAT-460 
Bayesian Statistics 

STAT-490 
Selected Topics in Probability and Statistics 

STAT-602 
Generalized Linear and Nonlinear Modelling 

STAT-650 
Quantitative Analysis in Resource Management and Field Biology

STAT-801 
Statistics 

STAT-802 
Multivariate Analysis 

STAT-804 
Time Series Analysis 

STAT-805 
Non-Parametric Statistics and Discrete Data Analysis 

STAT-806 
Lifetime Data Analysis 

STAT-811 
Statistical Consulting I 

STAT-812 
Statistical Consulting II 

STAT-870 
Applied Probability Models 

STAT-890 
Statistics: Selected Topics 

STAT-891 
Seminar 

Thompson Rivers University

http://www.tru.ca/
Headquartered in Kamloops, TRU has a satellite campus in Williams Lake, plus regional centres in 100 Mile House, Clearwater, Barrier, Lilloet, Cache Creek, and Ashcroft. The university serves about 10,000 students. TRU offers

· Almost 50 undergraduate degree at it Kamloops campus 

· Nearly 20 professional career diploma programs which all 'ladder' into degree programs 

· Six- to ten-month job-entry certificates, trade-entry and apprenticeship training programs

· Distance education courses and programs. 

· Flexible degree, diploma and certificate access through TRU Open Learning

TRU offers associate, bachelors and masters programs in arts and sciences. Of interest to people in the natural resources sector are TRU’s (1) full suite of science courses offered by the Faculty of Science (2) engineering courses offered by the School of Advanced Technologies and Mathematics, and (3) geography courses offers by the Faculty of Arts.

The Faculty of Science offers an 

Associate of Science Degree
Bachelor of Science
Bachelor of Natural Resource Science 

Master of Science in Environmental Science. 

The Faculty of Science offers programs in: 

animal heath technology
biology
chemistry
geology 
horticulture
physics
math

natural resource science 

Students can enrol in an associate degree or transfer degree program related to their chosen career path. Students can apply to enter a Co-op Education option within their program. 

Associate of Science Degree

Associate Diplomas are awarded to recognize the achievements of students who have completed two years (60 credits) of academic work, of which at least 30 credits must have been completed at TRU. Associate status is of particular value to students who do not subsequently complete a degree program at a university, or who enter the work force for a period of time before transferring to a university. Associate Diplomas are intended to encourage people to pursue learning as a means of self-enrichment and lifelong development. Course requirements for Bachelor of Arts and Bachelor of Science degrees vary with each university depending on the objective of the student and the Major or Honours program selected. Students should note that they cannot transfer more than 60 credits from TRU to any other university. Associate Degrees are available in Biology, Chemistry, Physics, Geology, Mathematics, Computing Science, and Pre-Veterinary Medicine.

Bachelor of Science Program

TRU’s Bachelor of Science degree program is a rigorous program that provides students with both depth and breadth in their science education, emphasizes the acquisition of communication skills and promotes computer literacy. The program provides flexibility so that students may pursue interests in disciplines outside there area of specialization. TRU offers three routes to a Bachelor of Science degree: a Majors Program in a specific discipline or disciplines, an Honours Program in a specific discipline (currently only available in Biology), or a General Science Degree Program. 

TRU offers two Canadian Society for Chemistry accredited Chemistry Majors: a Major in Chemistry and a Major in Environmental Chemistry. http://www.tru.ca/science/chemistry.html TRU also offer an interdisciplinary Major in Chemical Biology. 

TRU’s Mathematics & Statistics Department offers the following degree programs.  

B.Sc. with a major in Mathematics
B.Sc. with a major in Mathematical Sciences


 HYPERLINK "http://www.tru.ca/calendar/current/index.htm?http://www.tru.ca/calendar/current/793.htm" \o "Math BSc (Honours)" Honours B.Sc. with a major in Mathematics
B.A. with a major in Mathematics
Minor in Mathematics (in conjunction with another major)
Double major in Mathematics and another discipline
It is also possible to obtain a general BA degree with a concentration in Mathematics.

COURSES

Biology

BIOL 050-3    General Biology (5,0,2) 

This basic Biology course introduces students to the fundamentals of Biology. It includes a brief study of the cell, Binomial Nomenclature, and the major Phyla of Plant and Animal Kingdoms. Fundamentals of plant and animal physiology are introduced with emphasis on the inter-relationship among living organisms. 
BIOL 060-3    Human Biology (5,0,2)(L) 

A study of the major principles of human anatomy and physiology from the origin of atoms and elements through to the structure and function of molecules, cells, tissues, organs and body systems. Introduces the basic principles of Genetics and Evolution. Laboratory work involves organizing observations, drawing conclusions and effective communication. 
BIOL 062-3    Introduction to Life Sciences (5,0,2)(L) 

Introduces students to ecological principles, stressing interdependence between form and function of organisms that enables them to survive in their environment. 
BIOL 104-3    Biology of the Environment (3,0,3)(L)

This first year biology course is designed for non-science students who have a keen interest in the environment. The first half of the course focuses on studying the underlying ecological principals that shape our world, and then moves on to discuss evolution and the biological diversity to which it leads. The discussion on the tremendous increase in human population growth leads into the second half of the course which identifies both renewable and non-renewable resources, and the effect that humans have had on these. Topics that will be discussed could include freshwater resources, forestry, acid rain, climate change, toxins in the environment, and the biodiversity crisis. The course ends with a discussion on ecologically sustainable development. Labs and field trips will enhance the learning experience.

BIOL 105-3    Biology of Humans (3,0,3)(L)
This course is designed as a science elective for Arts and Education students or others interested in Human Biology. No previous background in biology or science is required. Students will learn about the molecules, cells and tissues that comprise the human body. Next they will study selected body systems, as well as some of the diseases that affect them. Cell division and cancer will be discussed, as well as the structure and function of DNA. This then leads into a discussion of inheritance, genetic diseases and finally genetic engineering. Labs will contribute to the understanding of this material by providing hands-on experience. Students will also participate in a group project to research a topic of their choice in relation to any human disease. 

BIOL 111-3    Principles of Biology 1 (3,0,3)(L) 

This course is designed for biology or science majors. It is a study of the molecular basis of cellular processes including energy transfer and the storage and use of genetic information

BIOL 121-3    Principles of Biology

A survey of the kingdoms of life emphasizing their ecology and evolutionary relationships

BIOL 159-3    Human Biology: Anatomy and Physiology 1

This course is intended primarily for students taking the Nursing and Respiratory Therapy programs. Space is also available for Academic students. The two-semester course covers both the anatomy and physiology of the human organ systems, emphasizing the relationship between structure and function.

BIOL 169-3    Human Biology: Anatomy and Physiology 2

This course is intended primarily for students taking the Nursing and Respiratory Therapy programs. Space is also available for Academic students. The two-semester course covers both the anatomy and physiology of the human organ systems, emphasizing the relationship between structure and function

BIOL 210-3    Introductory Microbiology 1
This course is designed to provide a broad introduction to the field of microbiology. Topics include: microbial anatomy and physiology, sterilization techniques, identification of bacteria, immunology, bacterial genetics, medial microbiology, applied microbiology, virology, parasitology, mycology.

BIOL 211-3    Non-Vascular Plants

An evolutionary survey of the algae, fungi, lichens and bryophytes. The course examines the structure, function, reproduction and ecology of the various groups. Also examined is the importance of each group to the biosphere and humankind

BIOL 215-3    Invertebrate Zoology
An evolutionary survey of invertebrate phyla. Special emphasis on morphological and systematic relationships in major phyla.
BIOL 220-3    Introductory Microbiology 2

A continuation of BIOL 210

BIOL 221-3    Vascular Plants

An evolutionary survey of the ferns, fern allies, gymnosperms and angiosperms. The course examines the structure, function, reproduction and ecology of the various groups. Also examined is the importance of each group to the biosphere and humankind.

BIOL 225-3    Vertebrate Zoology

This course will cover the development of the vertebrates from the Protochordates to the Mammals. Fundamental characteristics of the classes will be studied in relation to their evolution and function

BIOL 234-3    Introduction to Genetics

A general survey of basic concepts in genetics. Particular emphasis is placed on classical Mendelian genetics, chromosomes and cytogenetics, bacterial genetics with an introduction to gene cloning methods, and the structure, regulation and mutation of genes

BIOL 300-3    Biometrics

Introduction to statistical procedures for biological research. Topics include estimation, hypothesis testing, goodness of fit, analysis of variance, and regression. The laboratory introduces computers and their use in graphical and statistical analysis

BIOL 302-3    Community & Ecosystem Ecology
An introduction to the principles of ecology with particular reference to the community and ecosystem levels of integration. Topics include community structure and dynamics, productivity, and mineral cycling

BIOL 303-3    Population Biology
Introduction to the study of plant and animal populations and their physical and biological environments. Topics include natural selection and microevolution, demography, population dynamics, competition and predation.

BIOL 310-3    Introduction to Animal Behaviour
An examination of the biological basis of animal behaviour including the genetics and development of behaviour, mate choice, communication and social behaviour.
BIOL 313-3    Introduction to Biochemistry

Introduction to cellular chemistry. Structure and function of biological molecules including nucleic acids, enzymes and other proteins, carbohydrates, lipids and vitamins. Introduction to metabolic pathways and bioenergetics including DNA synthesis, transcription and translation, glycolysis, fermentation and respiration, oxidation of fatty acids, and photosynthesis.
BIOL 320-3    Immunology
Tissues, cells and molecules of immune system, innate immunity and complement, adaptive immunity--cellular and humoral immune responses, cytokines, T cell activation, the major histocompatability complex, antibody structure and genetics, immune system and cancer, AIDS, autoimmunity, hypersensitivity
BIOL 321-3    Microbial Ecology
This course is designed to provide an understanding of the importance of microorganisms in nature and societies. The interrelationship between microorganisms, plants, animals and their habitats and the role of these relationships in the maintenance of ecological balance will be emphasized

BIOL 323-3    Biochemistry
A lecture course on the structure, function, synthesis and degradation of macromolecules (nucleic acids, proteins, lipids carbohydrates). In addition, the regulatory mechanisms involved in these processes will be covered.

BIOL 324-3    The Systematics of Flowering Plants
An introduction to seed plant taxonomy and systematics with historical and contemporary perspectives. The laboratory emphasizes descriptive morphology and identification of the local flora. Each student will be required to submit a plant collection of twenty-five specimens

BIOL 329-3    Ichthyology
The systematics, anatomy, physiology, life history and ecology of freshwater and marine fishes. Students will learn to identify local freshwater fishes, as well as representative fish orders from around the world.

BIOL 331-3    Developmental Biology
Animal development and its underlying principles; introductory embryology

BIOL 335-3    Molecular Genetics
Isolation and identification of genes, analysis of gene structure; gene expression and its regulation in prokaryotes and in eukaryotes; developmental genetics

BIOL 343-3    Plants and People
The course includes an exploration of the human use of plants in the past, the present and the future. This will include the origins, evolution and dispersal of plants important to humankind, such as food crops, herbs and spices, medicinal and drug plants, ornamentals, etc. The social and economic implications of biotechnology and the ecological impact of our current loss of plant biodiversity will also be examined.
BIOL 351-3    Plant Physiology

Mechanisms and regulation of functional processes contributing to the growth, assimilation, transport and utilization of water, nutrients and carbon by plants
BIOL 352-3    Cell Physiology
The physiochemical basis for cellular activity, with particular emphasis on: energy relationships, functions of cell parts, integration and internal control of cellular activities and mechanisms of influence of external factors. The laboratory work will emphasize the techniques and apparatus used to study cell function
BIOL 354-3    Vertebrate Physiology 1

This course will provide an introduction to the concepts, principles, and mechanisms that underlie our current understanding of vertebrate physiology. Students will explore the components of homeostatic control systems and investigate the integration of these components into functional systems that maintain the "steady state" in the internal environment

BIOL 355-3    Vertebrate Physiology 2
Examination of the systems that allow animals to maintain homeostasis under a variety of environmental conditions and levels of activity. Topics covered will include gas exchange, regulation of water balance and inorganic ions, digestion and absorption of food, and the regulation of metabolism.

BIOL 360-3    Current Issues in Biology
Designed as a science elective for Arts and Journalism students, this course will introduce students to the process of science and the scientific method in the context of three to five biologically-based issues that currently face society. The seminar in the course will be used to demonstrate techniques, for field trips and for discussion sessions

BIOL 398-1    Introduction to Research 
This course is available to 3rd year students contemplating entry into the Honours program or undertaking a Directed Studies research project in their 4th year. The seminar will focus on formulation of a research hypothesis and production of a research proposal in preparation for application to do an Honours or Directed Study research project. Honours students will be expected to take this course, although the learning objectives may be completed under the supervision of an individual faculty member

BIOL 402-3    Limnology
Theoretical and applied aspects of limnology. Consideration of the ecology of inland water organisms in relation to physical, chemical and biological factors affecting their interactions and production. One weekend field trip required

BIOL 409-3    Field Methods in Terrestrial Ecology
A two-week intensive course in the field methods used to study terrestrial ecosystems. The course will typically be given immediately after exams in the Winter semester (usually late April or early May). Students will learn the field techniques needed for studies of terrestrial ecosystems and will carry out individual projects of their own design. Facilities such as the Wells Gray Education and Research Centre will be used and a fee will be assessed to meet living expenses

BIOL 410-3    Field Methods in Marine Ecology
A two-week intensive course in the field methods used to study marine ecosystems. The course will typically be given immediately after exams in the Winter semester (usually late April or early May). Students will learn field and laboratory techniques for sampling, experimentation, and analysis of marine organisms and ecosystems, and will carry out individual projects of their own design. Facilities such as the Bamfield Marine Station will be utilized, and a fee will be assessed to meet living expenses.

BIOL 411-3    Advanced Microbiology Laboratory (1, 1, 3)
This course is designed to study the techniques of preservation, growth, quantification and monitoring of microbial cultures with the emphasis on large scale processes

BIOL 413-3    Molecular Evolution (3, 0, 0)
The theory of evolution is the single thread that binds together the diverse disciplines that make up the Biological Sciences. The development of DNA sequencing methods in the 1970's has had a lasting impact on our understanding of the process of evolution. This course focuses on how DNA sequence information is applied in an evolutionary context.

BIOL 414-3    Evolution (3,0,0)
Critical appraisal of the evidence for evolution; a consideration of the basic principles of natural selection and the nature and origin of species and higher categories.

BIOL 415-3    Biochemical Techniques 1 (1,1,3)(L) 

A laboratory-based course introducing students to the techniques used to isolate and study enzymes and other proteins. Emphasis will be placed on development of basic laboratory skills in the context of isolating, purifying and analyzing a familiar bacterial enzyme, B-galactosidase.
BIOL 416-3    Principles of Conservation Biology (2,2,0) 

The theory and practice relating to the conservation of threatened organisms and their habitats. Topics covered will include: the genetics and demography of small and fragmented populations; global and local conservation problems; case histories of conservation of endangered animals and plants. Two compulsory weekend field trips.

BIOL 421-3    Microbial Physiology (3,0,0)

This course is designed to introduce the student to the diversity and complexities of the biochemistry and physiology of microbes. The emphasis is on bacterial growth and its modifications in different environments.
BIOL 425-3    Biochemical Techniques 2 (1,1,3)(L) 
A laboratory-based course introducing students to the techniques used to isolate and study nucleic acids (DNA and RNA). Emphasis will be placed on development of basic laboratory skills in the context of isolating, purifying and analyzing bacterial plasmids and genomic DNA, probing Southern blots for B-galactosidase coding sequences, DNA fingerprinting using restriction enzymes and PCR, and the isolation and detection of an mRNA and the protein it encodes.
BIOL 426-3    Plant Ecology (3,0,3) 

This course examines the ecology of plants at the scale of individuals, populations and communities. The ecological and physiological constraints of being a plant will be reviewed before exploring species interactions with the natural environment and with other species, and as well as plant community patterns in time and space. Other topics to be covered will include issues in plant conservation, community attributes such as productivity and diversity, and the influence of scale and heterogeneity on sampling design and analysis.

BIOL 427-3    Terrestrial Vertebrate Zoology (2,0,3)(L) 

The natural origins, history and behavioral ecology of terrestrial vertebrates. The laboratory includes classification, life histories and ecology with emphasis on B.C. species. Field trips will be held throughout the semester, beginning in the late afternoon of the first scheduled day for the class.
BIOL 435-3    Regulation of Gene Expression (3,1,0) 

The heritable information stored in the genome of an organism is expressed in a highly regulated fashion to respond to changes in the environment (prokaryotes and unicellular eukaryotes) or to generate a diverse set of cell types (metazoans). This course examines the molecular mechanisms underlying this regulation of gene expression in prokaryotes and eukaryotes.

BIOL 448-3    Directed Studies in Biology (L) 

A course designed to allow students to undertake an investigation on a specific topic as agreed upon by the faculty member and the student. Permission of the supervisor and co-supervisor required.

BIOL 449-3    Advanced Seminar - Selected Topics in Biology (1,2,0) 

This is an advanced seminar course focusing on recent developments in modern biology. Topics will be selected from the instructors’ area of expertise and will vary from year to year. 

BIOL 498-2    Honours Seminar in Biological Sciences (0,2,0) 

This course allows students enrolled in the Biology Honours Program to explore and discuss topics of particular relevance to the field of biological science, with a focus on how scientific research is carried out and presented. It also serves to provide Honours students with constructive criticism of their thesis research projects. The seminars consist of readings, group discussions, and seminar presentations by students, interested faculty and guest speakers

BIOL 499-6    Honours Thesis

This course requires an original research project conducted by students in the Biology Honours Program of the Bachelor of Science (B.Sc.) degree. It is completed under the direction of a faculty member in the Department of Biological Sciences, or a scientist from outside the department with co-supervision by a Biology faculty member. Students accepted into the Biology Honours Program register in this course in both the Fall and Winter semesters of their final academic year.

Chemistry

CHEM 131-3 The World of Chemistry (3,0,0) This is an introductory chemistry course for non-science students who have little or no background in Science or Mathematics. No credit will be given for this course towards a B.Sc. degree. The object of this course is to discuss a variety of issues involving chemistry in today’s world. 
CHEM 150-3 Chemical Bonding and Organic Chemistry (4,0,3)(L) Lecture topics include general concepts of chemical bonding, Lewis structures, molecular shape, and Valence Bond Theory of bonding and half a semester of organic chemistry. The organic chemistry portion will focus on the bonding and structure of organic compounds, functional groups, conformational and stereochemical features, oxidation-reduction reactions, substitution and elimination reactions and enolate chemistry. The laboratory stresses basic precision techniques in quantitative analytical chemistry as well as experiments in instrumental analysis and organic chemistry. The laboratory also introduces students to some spectroscopic techniques. 
CHEM 151-3 Fundamentals of Chemistry (4,0,3)(L) CHEM 151 is the second half of a fundamental first year chemistry course, designed for students who have completed CHEM 150 and have a Chemistry 11 background. The topics include a brief review of stoichiometry, gas laws, thermochemistry, equilibrium and electrochemistry. Students are expected to become familiar with all these topics during the course. The laboratory stresses fundamental precision techniques in quantitative analytical and physical chemistry. 
CHEM 152-3 Principles of Chemistry (3,0,3)(L) CHEM 152 is the second half of first year chemistry designed for students with a strong background in Chemistry. The Department of Chemistry defines a strong background as at least a B in Chemistry 12 or CHEM 060; however, the course is available to any student with CHEM 150 and Chemistry 12 or CHEM 060. Students are expected to become familiar with al these topics during the course. The topics include gas laws, equilibrium, redox reactions, electrochemistry, thermochemistry, entropy and free energy. students are expected to become familiar with all these topics during the course. the topics include gas laws, equilibrium, redox reactions, electrochemistry, thermochemistry, entropy and free energy. Students are expected to become familiar with al these topics during the course. The laboratory stresses fundamental precision techniques in quantitative analytical and physical chemistry. 
CHEM 157-3 General Chemistry for Health Technologists 1 (3,0,3)(L) A survey course of general chemistry, with emphasis on areas of chemistry important to respiratory therapy. Lecture topics include: stoichiometry, solution calculations, properties of gases, oxidation and reduction, electrochemistry, acids and bases, organic chemistry, and physiological chemistry of electrolytes. The laboratory stresses basic precision techniques in quantitative analytical chemistry and selected instrumental techniques.
CHEM 200-3 Relativity and Quanta (3,1,0) Special relativity; Lorenz transformations; dynamics and conservation laws. Quantum Physics: the experimental evidence for quantization; a qualitative discussion of the concepts of quantum mechanics and their application to simple systems of atoms and nuclei. This course is the same as PHYS 200. 
CHEM 210-3 Introductory Analytical Chemistry (3,0,3,)(L) This course introduces principles of analytical chemistry and their practical application to solution samples. Topics include statistical method of data analysis, quantitative principles of chemical equilibrium, and fundamental concepts of gravimetric, spectrophotmetric, electrochemical, and chromatographic methods of analysis. The laboratory component will consist of experiments designed to enable students to work with state-or-the-art instrumentation used in many commercial and research laboratories. Analysis of samples of clinical, environmental, and biochemical interest will be carried out to illustrate some of the topics discussed in lectures. 
CHEM 212-3 Organic Chemistry 1 (3,1,3)(L) A study of the compounds of carbon with an emphasis on reaction mechanisms to illustrate the basic principles of organic chemistry. Topics will include structure and bonding, preparation and reactions of the functional groups, and stereochemistry. Biological and biochemical applications will also be discussed. The laboratory will illustrate basic separation, purification and identification techniques. Spectroscopic techniques will be introduced. 
CHEM 216-3 Structure, Bonding and Spectroscopy (3,0,0) This course develops fundamental quantum ideas in Chemistry and applies them to topics in chemical bonding and spectroscopy. Bonding concepts will revolve around electrostatic models applied to ionic compounds and transition metal complexes. Covalent bonding will be approached from the molecular orbital point of view and survey homo- and teteronuclear diatomics and bridely consider larger molecules. Fundamental concepts in spectroscopy will be introduced. Vibrational, electronic, nuclear magnetic resonance (nmr) and electron spin resonance (esr) spectroscopy will be covered. Fundamental aspects of symmetry will guide several of these treatments. 
CHEM 222-3 Organic Chemistry 2 (3,0,3)(L) A continuation of CHEM 212. 
CHEM 225-3 Physical Chemistry (4,0,3)(L) This course is intended for science majors. It introduces chemical kinetics and thermodynamics with applications to gas behaviour and phase and reaction equilibria. The laboratory portion of the course involves preparative and kinetic studies as well as the experimental study of aspects of thermodynamic measurements. 
CHEM 301-3 Aqueous Environmental Chemistry (3,0,0)
This course introduces students to properties and composition of natural waters. Topics include hydrologic cycle, water quality criteria, partitioning, transport chemical equilibria, pH, complexation, redox processes and water treatment.
CHEM 302-3 Atmospheric Environmental Chemistry (3,0,0) Introduction to structure, composition and chemical processes occurring in Earth's atmosphere, including interactions with solar radiation, stratospheric ozone layer, photochemical smog and acid rain.
CHEM 303-3 Environmental Geochemistry (3,0,0) This course will examine the complex relationship between environmental factors and the geochemical history of surface and subsurface rocks.
CHEM 306-3 Principles of Physical Chemistry (3,0,0) This course will cover chemical thermodynamics and reaction kinetics at a third year level. Topics covered will include a review of the First, Second and Third Laws of Thermodynamics; non-equilibrium thermodynamics; criteria for physical and chemical equilibria (phase equilibria and equilibrium constants); thermodynamic activities; solubility equilibria; electrochemical potentials; reaction kinetics and reaction dynamics.
CHEM 307-3 Applications of Physical Chemistry (3,0,0) This course will consider the application of physical chemical principles to a selection of topics including some drawn from areas of biochemical and environmental interest.
CHEM 308-1 Physical Chemistry Laboratory (0,0,4)(L) In this laboratory course a selection of physical chemistry experiments will be carried out which illustrate various physical chemical principles.
CHEM 310-3 Instrumental Analysis (3,0,0)  This course will introduce the student to the wide range of instrumental methods used in chemical analysis as they are applied to modern 
analytical chemistry. The course involves an introduction to statistical evaluation of chemical data, electrochemical methods, optical spectroscopic methods, mass spectrometry and chromatography.
CHEM 312-1 Instrumental Analysis Laboratory (0,0,4)(L)
This laboratory course is designed to accompany CHEM 310, and will provide practical, hands-on laboratory experience in performing chemical analyses using chemical instrumentation encountered in CHEM 310. The student will perform statistical evaluations of experimental chemical data.
CHEM 314-3 Method Development and Applications in Analytical Chemistry (3,0,0)  This course will focus on analytical method development, including sampling and sample handling, extraction, determination, and data acquisition. The analysis of organic and inorganic compounds in a variety of matrices will be discussed. Case studies from the literature 
will illustrate typical applications.
CHEM 317-1 Instrumental Analysis Laboratory for Chemical Biology (0,0,4) A laboratory course designed to give students practical hands-on experience with the instrumentation discussed in CHEM 310, with a focus on the needs of Chemical Biologists.  Students will perform a variety of chemical analyses and gain independent experience in analytical experimental design and method application to real samples.
CHEM 322-3 Advanced Organic Chemistry (3,0,0)  This is a lecture course that covers the theory and practice of modern organic synthesis. The emphasis is on important carbon-carbon bond forming reactions, significant reactions of functional groups and the use of protecting group strategies in organic synthesis. In addition, the chemistry of amino acids, peptides, carbohydrates and heterocycles is studied in the context of the above topics.
CHEM 323-3 Organic Spectroscopy (3,0,0)  This is a lecture course that covers the theory and practice of modern spectroscopic techniques for the structural elucidation of organic compounds. The emphasis is on both the theory and practice of spectroscopic techniques, particularly NMR spectroscopy, for determining the structures of pure organic compounds.
CHEM 324-1 Organic Chemistry Laboratory (0,0,4)(L)  In this laboratory course a selection of organic chemistry experiments are designed to develop synthetic skills and application of spectroscopic techniques to organic molecules.
CHEM 331-3 Inorganic Chemistry 1 (3,0,0)  This is a lecture course designed to introduce students to the varied aspects of transition metal chemistry and a wide variety of techniques which have been applied to these systems. Some topics to be included are coordination numbers, stereochemistry, diastereomers, enantiomers, coordination equilibria, and the kinetics and mechanisms of substitution and electron transfer reactions. Crystal Field and Molecular Orbital descriptions of bonding will be developed and applied to electronic spectra and magnetic properties. Application to some bioinorganic systems will be introduced.
CHEM 332-3 Inorganic Chemistry 2 (3,0,0)  This is a lecture course designed to introduce students to the varied aspects of main group chemistry and a wide variety of techniques which have been applied to these systems. Some topics to be included are ionic bonding and the solid state, simple ideas of covalent bonding and molecular orbital descriptions of main group compounds. A systematic survey of selected chemistry of main group elements may be conducted.
CHEM 333-1  Inorganic Chemistry Laboratory (0,0,4)(L)    In this laboratory course a selection of inorganic chemistry experiments are designed to develop synthetic skills and application of spectroscopic and magnetic techniques to inorganic systems.
CHEM 373-3 Introduction to Biochemistry (3,0,0) Introduction to cellular chemistry.  Structure and function of biological molecules including nucleic acids, enzymes and other proteins, carbohydrates, lipids and vitamins.  Introduction to metabolic pathways and bioenergetics including DNA systhesis, transcription and translation, glycolysis, fermentation and respiration, oxidation of fatty acids, and photosynthesis.
CHEM 407-3 Selected Topics in Physical/Environmental Chemistry (3,0,0) This lecture course will consider in depth a selection of topics drawn from the areas of Physical Chemistry and Environmental Chemistry. The particular topics chosen may vary each time the course is offered. 
CHEM 409-3 Introductory Computational Chemistry (3,0,0) This is an introductory course on computational chemistry with a primary focus on the practical aspects of this subject. Students will be introduced to the methods currently used, the approximations involved and the ways in which these approximations can be systematically improved. Computational chemistry methods will be applied to the investigation of various chemical/environmental problems. 
CHEM 422-3 Special Topics in Organic Chemistry (3,0,0) (Options A and B) This Winter Semester lecture course will consider (Option A) the isolation, structural identification and synthesis of secondary metabolites produced by living things, either as a defence strategy against other organisms or for some other biochemical purpose OR (Option B) principles and factors which govern the course of organic chemical reactions and the reactivity of organic molecules. 
CHEM 432-3 Special Topics in Inorganic Chemistry (3,0,0) (Options A and B) This Winter Semester lecture course will consider (Option A) the chemistry of compounds containing organic groups directly bonded to metals and metalloids via a metal-carbon bond, with emphasis placed on the structure and bonding of the compounds and their use in synthetic, catalytic and industrial chemistry OR (Option B) the chemistry of inorganic 
compounds in the functioning of biological systems, with emphasis on the structure and bonding of the metal in biologically active systems and the use of inorganic compounds as drugs and diagnostic probes. 
CHEM 440-1 Advanced Analytical Chemistry Laboratory (0,1*,3*)(L) This is a half-semester* (6 week) advanced laboratory course in Analytical Chemistry which is concerned with the application of instrumental methods to the chemical analysis of real sample types. 
CHEM 441-1 Advanced Inorganic Chemistry Laboratory (0,1*,3*)(L) This is a half-semester* (6 week) advanced laboratory course in Inorganic Chemistry which is concerned with the development of synthetic skills, especially using modern, air-sensitive reagents. The application of spectroscopic techniques to inorganic and organometallic systems will be emphasized. 
CHEM 442-1 Advanced Organic Chemistry Laboratory (0,1*,3*)(L) This is a half-semester* (6 week) advanced laboratory course in Organic Chemistry which will illustrate advanced techniques and modern synthetic methods found in recent Organic Chemistry research literature. 
CHEM 443-1 Advanced Physical and Environmental Chemistry Laboratory (0,1*,3*)(L) This is a half-semester* (6 week) advanced laboratory course in Physical and Environmental Chemistry which will illustrate relevant Physical Chemistry principles in selected areas of Physical and Environmental Chemistry. 
CHEM 445-3 Advanced Chemical Biology (2,1,3)(L) This course involves lectures and seminars on the interface of chemistry and biology along with a practical laboratory course which introduces students to advanced chemical biology techniques. The emphasis is on providing students with the knowledge and theory behind biological systems from a chemical perspective while exposing them to the modern laboratory techniques that are of current value in the biotechnology and pharmaceutical industries. These industries require professionals who have a strong background in organic chemistry, molecular biology and genomics. Advanced Chemical Biology will incorporate current journal articles and a problem-based learning approach that has student researching background material in order to complete an assigned project experiment. 
CHEM 448-3 Directed Studies in Chemistry (L) Students will undertake an investigation on a specific topic involving experimental work as agreed upon by the student and her/his faculty supervisor and TRU co-supervisor. 
CHEM 460-3 Selected Topics in Applied Chemistry (3,0,0) This lecture course is divided into modules, focusing on applied aspects of several branches of Chemistry. The selection of modules available in any particular year may vary due to instructor availability. Some module topics may include: Advanced Extraction Techniques and Instrumentation, Catalysis, Chemometrics, Combinatorial Chemistry, Materials Science, Medicinal Chemistry, Petroleum Chemistry, Polymer Chemistry, Supramolecular Chemistry and Water and Waste Treatment. 


Environmental Sciences

ENVS 500

Environmental Sciences: Topics and Case Studies (3,3,0) 4 credits

Explores current thinking of the ecological, sociological and economical foundations of environmental science through case studies. The joint application of scientific and social contexts are used to better understand sustainable management of natural resources, with a strong spatial component at local, regional and global scales. Communication skills are developed to facilitate cross-disciplinary understanding. Course structure involves readings from the primary literature, group discussions, and independent and group review assignments that focus on current local, regional, and international environmental issues. 

ENVS 501

Research Methods, Preparation and Presentation (3,0,0) 3 credits

Provides an overview to scientific method, research preparation, and the styles of written and oral communication used to communicate research, with particular emphasis on graduate theses and peer-reviewed journal articles, but also popular science articles in magazines and newspapers. 

ENVS 502

Advanced Topics in Ecology and Evolution (3,0,0) 3 credits

Reading, methodology and data analysis, critical evaluation, presentation and debate of cutting edge research in ecology and evolution with an emphasis on understanding the integrative approach to environmental science. 

ENVS 503

Advanced Topics in Physical Sciences (3,0,0) 3 credits

A course designed to allow students to undertake an investigation on a specific topic as agreed upon by the faculty member and the student. 

ENVS 504

Advanced Topics in Policy and Management (3,0,0) 3 credits

Reading, methodology and data analysis, critical evaluation, presentation and debate of cutting edge research in policy and management with an emphasis on understanding the integrative approach to environmental science.

ENVS 548

Directed Studies in Environmental Science (0,3,0) 3 credits

A course designed to allow students to undertake an investigation on a specific topic as agreed upon by the faculty member and the student. 

ENVS 599

Masters of Science Thesis - 12 credits

This course requires an original research project conducted by graduate students in the Masters Program in Environmental Studies towards their Masters of Science in Environmental Science. It is completed under the direction of a faculty member in the Masters Program in Environmental Studies and a Masters Advisory Committee. Students accepted into the Masters Program in Environmental studies register in this course in the Fall and Winter semesters of their first two years in the program.

Forestry

Forest and Environmental Climatology (3,0,2)(L) 3 credits

This is a Science Laboratory course designed for Forestry and Environmental Science students. It includes basic principles and processes of climatology; energy and plant water balance concepts; vertical and horizontal air movements; weather systems; microclimates; and the interrelationships among plants, soils, climates, and the biosphere.

FRST 221

Forestry Mensuration (3,0,2)(L) 3 credits

Forest inventory methods. Growth and yield prediction. Applications of multiple linear regressions and sampling techniques. Regeneration and residue surveys. Introduction to multiple resource inventories.

FRST 263

Basic Forest Surveying (2,0,3)(L) 3 credits

An introduction to the basic techniques of surveying with emphasis on the problems encountered in a forest environment. This course will be offered as a two week course at the end of the winter semester.

FRST 305

Silviculture 1 (3,0,2) 3 credits

Silviculture is concerned with the art and science of controlling the establishment, growth, composition, health and quality of stands of trees in forests. The objective is to meet the diverse needs and values of landowners and society on a sustainable basis. Silviculture 1 is the first of a two-part series in the study of silviculture concepts and principles. Silviculture 1 and 2 have been designed to parallel, but are not identical to, Forestry 305 and 306 as currently offered by the Faculty of Forestry at the University of British Columbia and each conforms to the ABCPF Silviculture Academic Standards. This course will be offered in a distance format.

FRST 306

Silviculture 2 (3,0,2) 3 credits

Silviculture 2 deals with stand tending silviculture practices from free growing through to final harvest of a stand. These include thinning, fertilization, pruning, and silviculture systems and their relationship to timber quality, structural biodiversity, habitat and stand growth and yield and allowable cuts at the forest level. Decision making in crop planning, stand dynamics, operational problems and relevant history policy and regulatory issues and underlining science theory are also covered.

FRST 307

Forest Harvesting (3,0,2) 3 credits

The field of forest harvesting addresses the engineering, economic, and environmental factors associated with transportation and harvesting systems used in integrated forest resource management. These include forest road design and location, geotechnical engineering, forest road drainage; planning, locating and scheduling the harvest; and an international perspective on logging systems and their application to meet silvicultural objectives. Forest harvesting is a specialized field within forestry, and professional competence within this field (especially road location and design) requires significant course work and an extended field internship, in addition to the minimum standards identified here for the “general” forester. This course will be offered in a distance format. 

Geography

GEOG 112-3 Earth's Lands and Waters (Geomorphology) (3,0,2)(L) 

A Science laboratory course dealing systematically with the origin and evolution of the earth's waters and topographic features. Water and landforms will be examined via maps, photographs and field observations. 
GEOG 119-3 Introduction to Human Geography: Geographical Change in the Modernizing World (3,0,0) 

An introduction to human geography, including cultural, historical, economic, political, urban, social and regional geography. Basic geographic concepts and cartographic methods are introduced. The spatial behaviour of people, their cultural diversity, and the landscape manifestations of their activities are explored in a variety of settings. Case studies from developing and industrialized nations are used to illustrate the evolution from traditional to modern societies. 
GEOG 120-3 Introduction to Human Geography: Themes in Geographical Change (3,0,0) 

A series of themes are reviewed to better understand geographical change in the modernizing world. These may include ethnicity, indigenous peoples, patterns of development, urbanization, environmental issues, evolving cultural landscapes, and the influence of multinational corporations. Case studies will be used from different regions of the world, and the research methodologies of human geography will be introduced.  

GEOG 122-3 Climatology and Biogeography (3,0,2)(L) 

A science laboratory course providing an introduction to basic principles and processes of climatology including global climatic patterns, heat energy and plant water balance relationships, vertical and horizontal air movements, weather systems, and weather mapping. Extensive field observations provide an understanding for local climatic conditions. Biogeography includes plant and animal distributions as related to physical and human phenomena. 

GEOG 204-3 (L) Forest and Environmental Climatology (3,0,2) 

A science laboratory course designed for Forestry and Environmental Science students. Includes basic principles and processes of climatology; energy and plant water balance concepts; vertical and horizontal air movements; weather systems; microclimates, and the interrelationships among plants, soils, climates, and the biosphere.  

GEOG 205 (L) Introduction to Hydrology (3,0,2) 

This physical geography course introduces the student to hydrologic systems and processes with an emphasis placed on the global hydrologic cycle, hydrologic processes in river basins, as well as measurement techniques and elementary hydrologic modeling. The course also examines the potential impact that land use (e.g., irrigation and urbanization), climate change and politics may have on water resources.  

GEOG 210-3: Human Interaction with the Natural Environment (2,1,0) 

An introduction to the environment, emphasizing a geographical approach. Topics of study include environmental worldviews, history of the environment movement. ecosystems, energy principles, human population dynamics, patterns of resource use, environmental issues and environmental ethics.  

GEOG 211-3 Economic Geography (2,1,0) 

A geographic view of economic activity. Economic interrelationships, the character of various economic regions and general spatial organization will be examined on a local, regional and global scale,  

GEOG 212-3 Geography in an Urban World (2,1,0) 

An introduction to the themes and problems encountered in the field of Urban Geography, recognizing the increasing interdisciplinary nature of studies. The course will study urbanization as an historic and rapidly continuing process; the growth of functional regions and patterns of urban settlement: the dynamics of urban structure and land use; critical problems that face cities of both the developed and developing countries.  

GEOG 222-3 The Regional Geography of Canada (2,1,0) 

An examination of the physical environment and cultural setting of Canada, with particular emphasis placed upon human use of the land as determined by its physical nature, will be the basis for s" of the regional geography of Canada. Emphasis is placed on our study of Canada east of the Rocky Mountains since GEOG 223 deals exclusively with British Columbia.  

GEOG 223-3 The Regional Geography of British Columbia and Yukon (2,1,0) 

An introduction to the physical and human geography of British Columbia; an examination of settlement, resource development and transportation in the Western Cordillera; to include topics involving the changing perception of rural British Columbia landscape and environment. 
GEOG 270-3 Introduction to Geographical Analysis (3,0,2)(L) 

Introduction to geographic data and its collection, interpretation, presentation, and documentation.  

GEOG 275-4 Geographic Information Systems (2,3,3) (L) 

Introduction to basic concepts and applications of geographic information systems. Spatial analysis systems; applications of G.I.S. technology, using micro and mini computers, to natural resource systems. 

GEOG 307-3 Biogeography (2,1,0) 

This physical geography course examines the physical, biological and chemical processes and constraints that determine contemporary spatial and temporal patterns of life on Earth. In addition, historical patterns will be examined with an emphasis placed on the impact plate tectonics and late Tertiary and Quaternary climatic changes had on plant and animal distributions. Other topics covered include mass extinctions, biodiversity, and the possible biogeographic consequences of anthropogenically induced global climatic change.  

GEOG 310-3 Environment and Resources (2,1,0) 

Concepts of environment and resource; the role of physical geography in understanding the interaction of humans and the environment; introduction to the management of environment-resource systems.  

GEOG 319-3 Geomorphology (3,0,2)(L) 

Geomorphic processes, interrelationship of processes, landforms, materials and time. Practical problems in Science and Applied Science that relate to geomorphic processes are discussed in lectures and methods of investigation and analysis are introduced in the laboratory sessions. 

GEOG 320-3 Introduction to Cultural Geography (2,1,0) 

This course is an introduction to the history and methods of cultural geography. Aspects of contemporary land uses, landscapes, and communities are considered in relation to traditions, values, economies, and technology. 

GEOG 321-3 Historical Geography of Urbanization (2,1,0) 

Geographic perspectives on the growth of urban regions; pre-industrial cities, urban growth during industrialization, anti-urban reaction.  

GEOG 322-3 Field Course in Human Geography (0,3,0) 

As announced by the Department a year in advance.  

GEOG 323-3 Geographies of Gender (2,1,0) 

This course is an introduction to gender and feminist geography. The course explores gender identities and biases in everyday spaces and activities at a variety of geographic scales, and examines the intersection of gender, race, and class to illustrate the complexity of social categories. 

GEOG 327-3 Historical Geography of Canada 1: Canada before 1850 (2,1,0) 

Canada from the beginning of European contact to the mid-19th century, stressing the changing geographical patterns of settlement, economy, and culture.  

GEOG 328-3 Historical Geography of Canada 2: Canada After 1850 (2,1,0) 

The spread of settlement, the growth of towns, and the development of economic and cultural regions in a Canada Increasingly influenced by industrialization. 

GEOG 350-3 Introduction to Urban Geography (2,1,0) 

City systems and theories of urban location; internal spatial structure of the city; commercial and industrial location; social areas; mobility patterns: neighbourhood and land use change; urban trends, land use problems and public policy.  

GEOG 357-3 Introduction to Social and Behavioural Geography (2,1,0) 

The development of social and behavioural geography; focus on such topics as environmental perception and "microgeography, approached from institutional and interactionist perspectives.

GEOG 361-3 Introduction to Economic Geography (3,1,0) 

History and methods of economic geography. Location of resource industries, manufacturing, and service activities with emphasis on British Columbia in its North American world setting. Recommended for students with no previous exposure to Economic Geography, before taking other courses in the 36X and 46X series.  

GEOG 363-3 The Geography of Resource Industries (2,1,0) 

Geographical analysis of selected resource industries of importance to Canada. Each year a selection will be made from the agriculture, forestry, fishing, mining, energy, and recreation sectors which will be dealt within international and national contexts.  

GEOG 390-3 Geography of Selected Regions (2,1,0) 

A geographical analysis of selected regions not regularly included in the Department's offerings in regional geography (e.g., Western Europe; Oceania; East Asia).  

GEOG 399-3 Special Topics in Geography 

This is a special topics course in geography. The subject matter will vary from semester to semester depending upon the interest of faculty and students. Vectoring will be determined as per policy ED (24) 8-0. 

GEOG 405-3 (L) Fluvial Geomorphology (3,0,2) 

Moving water on the Earth's surface results in the creation of distinct geomorphic landscapes. This physical geography course examines the principles of sediment entrainment and transport, fluvial flow, drainage basin form and processes, and an analysis of the resulting landforms. Examples will be drawn from the Kamloops area, as well as from other regions in British Columbia, Canada and the world.  

GEOG 423-3 Attitudes Toward the Environment (2,1,0) 

Examinations of attitudes that have influenced land use and environmental change in the past and present.  

GEOG 424-3 Geography of Tourism (2,1,0 or 3,0,0) 

Examination of tourism as a global and local phenomenon; historical changes in leisure and development of tourism in western, industrializing economies; the place of tourism in the Canadian economy, past and present; current relationships between tourism and cultural values and economic systems.  

GEOG 448-3 Directed Studies in Geography 

A course designed to allow fourth year students to undertake an investigation on a specific topic as agreed upon by the faculty member and the student.  

GEOG 450-3 Urban Analysis (2,1,0) 

Geographical analysis of selected problems of the internal structure of cities and urban systems.  

GEOG 480-3 Environmental Issues and Policies (2,1,0) 

A geographical analysis of environmental issues and policies. The course relates land use, hazards and resource allocation to changing demand, technology, institutions, policies, and social values. An emphasis is placed on issues and policies relevant to small cities and adjacent rural areas. 

GEOG 481-3 Geography of Small Cities (2,1,0) 

This course examines the economic, social, cultural, and environmental qualities of small cities and the issues and forces that affect them. Case studies will be drawn form the local scene and from across North America.  

GEOG 499-3 Special Topics in Geography 

This is a special topics course in geography. The subject matter will vary from semester to semester depending upon the interest of faculty and students. Vectoring will be determined as per policy ED (24) 8-0. 

Geology

GEOL 111-3

Introduction to Physical Geology (3,0,2)(L)
A Science Laboratory course directed towards anyone who has an interest in geology. 

The course involves a survey of all major topics of physical geology, including Mineralogy, Petrology, Crystal Chemistry, Time, Surface Processes, Volcanic Activity, Rock Deformation and Mountain Building, and Plate Tectonics. Field excursions supplement in the lecture and laboratory material. 

GEOL 205-3 (formerly GEOL 121-3)

Geological Time (3,0,3)(L)
This course is the natural continuation of GEOL 111. Although it has 2nd year designation, it is prerequisite to all other 2nd year courses, and as such should be taken during FIRST YEAR. A Science Laboratory course involving a study of the geological history of the Earth. Concepts covered include Measurement of Geologic Time, Stratigraphic Principles, Radiometric Decay, and Elementary Palaeontology. In the laboratory the student is introduced to methods in geological mapping and fossil identification.. 

GEOL 210-3

Mineralogy 1 (2,0,3)(L) 
Introduction to crystallography, physical and chemical properties of minerals. The recognition of common minerals forms the bulk of laboratory study. Field trips supplement the lecture and laboratory material. 

GEOL 215-3

Introductory Petrology (2,0,3)(L)
Examination of the origin, composition, occurrence and structure of all three rock groups igneous, sedimentary, and metamorphic. In the laboratory the student will be introduced to Petrography - determinations using the petrographic microscope in addition to hand sample identification. 

GEOL 229-3

Stratigraphy and Sedimentary Geology (3,0,2)(L)
Physical and biological stratigraphy, facies and correlation, sequence concepts and basin analysis. Origin, diagenisis and gechemistry of sediments and sedimentary rock. 

GEOL 301-3

Principles and Palaeontology (2,0,2)(L)
A systematic study of ancient forms of the life (fossils). Attention will also be given to Palaeoecology, Evolutionary Principles, and Palaeontologic Techniques.   

GEOL 307-3

Structural Geology (2,0,3)
Analysis and interpretation of natural deformation. The fault, fold and ductile flow systems accompanying deformation of the earth's crust. Extensional, contractional and toroidal deformation. Geometric, Kinematic and mechanical analysis of deformational structures of different scales. Techniques and assumption used in the construction of structural cross sections. 

GEOL 319-3(Cross-listed with GEOG 319)

Geomorphology (3,0,3)(L)
Geomorphic processes, interrelationship of processes, landforms, materials and time. 

Practical problems in science and applied science that relate to geomorphic processes are discusses in lectures and methods of investigation and analysis are introduced in laboratory session. 

GEOL 328-3

Field Techniques (2,0,2*)(L)
The labs entail field exercises in traversing and mapping. Introduction to techniques of geological field mapping. Methods in basic structural geology, core analysis, traversing, sampling procedures and survival first aid for the field will be covered. 

GEOL 425-3

Geological History of North America (3,0,0)
An overview of the geological history of North America with emphasis on Plate Tectonics, 

PreCambrian Orogens, Phanerozoic Orogenic Belts, especially the Cordillera; 

Interrelations of Sedimentation, Deformation and Metamorphism. 

Geology 448-3

Directed Studies In Geology
A course designed to allow students to undertake an investigation on a specific topic as agreed upon by the faculty member and the student. Permission of the faculty member (supervisor) is required and acceptance of the topic by a co-supervisor with the appropriate expertise either on or off campus

Math

MATH 100

Pre-Calculus (5,0,0) 3 credits

This course is designed to prepare students for calculus. Topics include functional notation, polynomial and rational functions, exponential and logarithmic functions, trigonometric functions, and an introduction to the derivative. 

MATH 107

Fundamentals of Mathematics for Business and Economics (3,1,0) 3credits

This course is designed for Business and Economic students. Topics include the review of linear and non-linear functions and models (including cost, revenue, profit, demand and supply), solving linear and non-linear systems of equations, matrices, linear programming, difference equations and mathematics of finance (including simple and compound interest: discrete and continuous, annuities, mortgages, loans). 

MATH 110

Finite Mathematics with Applications 1 (3,1,0) 3 credits

The past twenty years have seen an explosive growth in the scope of mathematics so much that many of the Social Sciences are employing mathematics as a powerful research tool. This course is designed to expose students to the areas of mathematics that they are likely to require in future studies. Topics to be covered include: counting, probability, matrices, linear programming, and Markov chains or difference equations. 

MATH 113

Enriched Calculus 1 (3,1,0) 3 credits

This course covers single-variable differential calculus and its applications in more depth than MATH 114, to provide a strong foundation for further study in mathematical disciplines. It is a required course for students in the Engineering Transfer program.

MATH 114

Calculus 1 (3,1,0) or (5,0,0) 3 credits

This course covers differential calculus for functions of one variable, with applications emphasizing the physical sciences. Topics include calculation and interpretation of limits and derivatives, curve sketching, optimization and related-rate problems, and Newton’s method. The Computer Algebra System “Maple” is introduced as a tool for calculus.

MATH 115

Calculus for the Biological Sciences 1 (3,1,0) or (5,0,0) 3 credits

This course covers differential calculus for functions of one variable, with applications emphasizing the biological sciences. Topics include calculation and interpretation of limits and derivatives, curve sketching, optimization problems, and Newton’s method. 

MATH 117

Calculus for Business and Economics (3,1,0) 3 credits

This course is intended for Business and Economic students. Topics include calculation and interpretation of derivatives, curve sketching, optimization (applied to business and

economics), multivariable functions (including partial derivatives, optimization and Lagrange multipliers) and antiderivatives).

MATH 123

Enriched Calculus 2 (3,1,0) 3 credits

This course covers single-variable integral calculus and its applications in more depth than MATH 124, to provide a strong foundation for further study in mathematical disciplines. It is a required course for students in the Engineering Transfer program.

MATH 124

Calculus 2 (3,1,0) or (5,0,0) 3 credits

This course covers integral calculus for functions of one variable, with applications emphasizing the physical sciences. Topics include Riemann sums, definite and indefinite integrals, techniques of integration, improper integrals, applications to area, volume, arclength, probability, physics, separable differential equations, and series.

MATH 125

Calculus for the Biological Sciences 2 (3,1,0) or (5,0,0) 3 credits

This course covers integral calculus for functions of one variable, with applications emphasizing the biological sciences. Topics include Riemann sums, definite and indefinite integrals, techniques of integration, improper integrals, first-order differential equations and slope fields, (applications to area, probability, logistic growth and predator-prey systems), and series.

MATH 130

Linear Algebra for Engineers (3,1,0) 3 credits

This course is designed for students in the first year Engineering Transfer program and covers vectors in R2 and R3, linear transformations, matrices and elimination, eigenvalues and eigenvectors and their application to Engineering problems. A computer lab component will be used to explore applications.

MATH 138

Discrete Structures 1 for Computing Science (3,1,1) 3 credits

An introduction to the basic mathematical concepts used in computing science. Topics covered include the binary number system, computer arithmetic, logic and truth tables, Boolean algebra, logic gates and simple computer circuits, sets, relations, functions, vectors and matrices, counting, probability theory and statistics (mean, variance, median, mode, random variables).

MATH 139

Discrete Structures 2 for Computing Science (3,1,1) 3 credits

A continuation of MATH 138, this course introduces further mathematical concepts used in computing science. Topics covered include graph theory in terms of directed graphs,

binary trees, languages, grammars, machines, an introduction to proofs and mathematical induction, and algorithm analysis.

MATH 142

Mathematics for Visual Arts (3,1,0) 3 credits

This course will study mathematical concepts and techniques useful in a visual arts context. Topics will include real numbers, ratios, geometry, and perspective.

MATH 154

Technical Mathematics 1 (3,1,0) 3 credits

Topics covered will include trigonometry, introduction to two- and three- dimensional vectors, functions and graphs, solving linear and quadratic equations, systems of linear

equations, matrices, coordinate geometry, areas and volumes of standard geometric shapes, and problem solving.

MATH 164

Technical Mathematics 2 (3,1,0) 3 credits

This is a course in calculus for students in the Engineering Design and Drafting Technology program. The course covers both differentiation and integration, with applications to curve sketching, extreme values and optimisation, related rates, areas, volumes and lengths of curves.

MATH 170

Discrete Mathematics 1 (3,1,0) 3 credits

This course is an introduction to the foundation of modern mathematics including basic set theory; counting; solutions to recurrence relations; logic and quantifiers; properties of integers; mathematical induction; asymptotic notation; introduction of graphs and trees; finite state machines and formal languages; Boolean algebra. 

MATH 190

Principles of Mathematics for Teachers (3,1,0) 3 credits

This course is primarily for students who wish to enter the Elementary Teaching program. Basic mathematical concepts are examined, with emphasis on teaching techniques applicable in the classroom. Topics include measurement, problem solving, number systems, probability, statistics counting theory, functions numeration, exponents, ratios, and interest.

Calculus 3 (3,1,0) 3 credits 

MATH 211

The concepts of single-variable calculus are extended to higher dimensions by using vectors or variables. Topics include the following: vector geometry and the analytic geometry of lines, planes and surfaces; calculus of curves in two or three dimensions, including arc length and curvature; calculus of scalar-valued functions of several variables, including the gradient, directional derivatives and the Chain Rule; Lagrange multipliers and optimization problems; double integrals in rectangular and polar coordinates.

MATH 212

Linear Algebra 1 (3,1,0) 3 credits

This is an introductory course in linear algebra, covering vector spaces, bases and dimension, geometry of n-dimensional space, linear transformations and systems of linear equations.

MATH 220

Introduction to Analysis (3,1,0) 3 credits

Analysis is a broad area of mathematics that includes calculus. This course presents some basic concepts of analysis in a mathematically rigorous manner, using theorems and proofs. Students are expected to develop some ability to understand proofs and to write their own proofs. After a survey of essential background material on logic, set theory, numbers and functions, the course covers suprema and infima of sets, completeness, basic metric topology of the real numbers (neighbourhoods, interior points and cluster points), continuity and limits.

MATH 222

Discrete Mathematics (3,1,1) 3 credits

This course is an introduction to discrete mathematical structures and their applications, intended for Computing Science majors especially but not exclusively. Topics include sets, propositions, permutations, combinations, relations, functions, graphs, paths, circuits, trees, recurrent relations, and Boolean algebra. 

MATH 224

Differential Equations 1 (3,1,0) 3 credits

This course deals with ordinary differential equations and related initial-value problems, emphasizing their many applications in science and engineering. Methods are discussed for solving such equations either exactly or approximately. Topics include first-order equations, higher order linear equations, modelling with differential equations, systems of linear equations, and phase plane analysis of nonlinear systems.

MATH 265

Linear Differential Equations for Engineering (3,1,0) 3 credits

This course introduces engineering students to ordinary differential equations, the Laplace transform and transfer functions, complex numbers, and phasors. Among the topics covered are first-order differential equations (analytical and numerical solution), second-order linear equations (homogeneous, non-homogeneous, variation of parameters, undetermined coefficients, resonance, step response) and linear time invariant systems (canonical form, eigen values and eigen vectors, matrix exponential, non-homogeneity). There is some use of computers.

MATH 267

Mathematical Methods for Electrical-Computer Engineering (3,1,0) 3 credits

This course introduces engineering students to various mathematical techniques related to the Fourier Transform. Among the topics covered are Fourier series (trigonometric and complex exponential forms, Parseval's identity, Gibbs' phenomenon), the Fourier Transform (definition, examples, interpretation, convolution), the wave equation (d'Alembert's formula, separation of variables, transform methods, damping, dispersion), the discrete Fournier transform, discrete systems and the z-transform, and generating functions (with applications to recursion relations, difference equations, and elementary counting problems). There is some use of computers.

MATH 270

Discrete Mathematics 2 (3,1,0) 3 credits

This course is a continuation of discrete mathematics from MATH 170, covering combinatorial arguments and proofs; deriving recurrence relations; generating functions; inclusion-exclusion; functions and relations; countable and uncountable sets; graphs.

MATH 300

Complex Variables (3,1,0) 3 credits

This course introduces classical complex function theory, a cornerstone of mathematics. Topics include complex derivatives and the Cauchy-Riemann equations, the complex exponential function and related elementary functions, integration along curves and Cauchy’s theorems, Taylor and Laurent series, zeros and singularities, residues, and evaluation of integrals using the residue theorem.

MATH 302

Introduction to Probability (3,1,0) 3 credits

This course provides a theoretical foundation for the study of statistics. Topics include basic notions of probability, random variables, probability distributions (both single variable

and multi-variable), expectation and conditional expectation, limit theorems and random number generation.

MATH 303

Introduction to Stochastic Processes (3,1,0) 3 credits

Simple random processes are studied, including discrete and continuous Markov chains, Poisson processes and Brownian motion. Renewal theory is also discussed. MATH 307

Linear Algebra 2 (3,1,0) 3 credits

This is a continuation of MATH 212. Topics include matrix diagonalization and its application to systems of linear differential equations and Markov chains, invariant subspaces, inner product spaces, Gram-Schmidt orthogonalization, linear operators of various special types (normal, self-adjoint, unitary, orthogonal, projections), the finite dimensional spectral theorem, bilinear and quadratic forms.

MATH 308

Geometry (3,1,0) 3 credits

The course begins with the axiomatic development of geometry, briefly exploring possible variations in axioms. This leads to a study of classical Euclidean geometry. Geometric transformations are introduced, with some discussion of their relevance to computer graphics. The course concludes with a look at some non-Euclidean geometries and projective geometry.

MATH 312

Introduction to Number Theory (3,1,0) 3 credits

The course begins with integer divisibility and the related ideas of prime numbers, unique prime factorization, and congruence. Attention is then directed to arithmetic functions, including the Euler totient function. The Chinese Remainder Theorem and quadratic reciprocity are studied, and some Diophantine equations are considered. Lastly, continued fractions and primitive roots are discussed.

MATH 316

Differential Equations 2 (3,1,0) 3 credits

This course has three parts. The first part examines some methods for solving ordinary differential equations. Power series methods are applied to obtain solutions near ordinary points and regular singular points, and the real Laplace transform is discussed. The second part deals with Sturm-Liouville boundary-value problems, Fourier series, and other series of eigenfunctions, including Fourier-Bessel series. The final part is an introduction to boundary-value problems involving partial differential equations, primarily the heat equation, the wave equation and Laplace’s equation, with applications in physics. The method of separation of variables is used.

MATH 317

Calculus 4 (3,1,0) 3 credits

This course is a continuation of MATH 211. Topics include triple integrals in rectangular, cylindrical and spherical coordinates, general change of variables in double and triple integrals, vector fields, line integrals, conservative fields, and path independence, Green’s theorem, surface integrals, Stokes’ theorem and the divergence theorem, with applications in physics.

MATH 320

Real Variables (3,1,0) 3 credits

This course is a continuation of MATH 220. Most or all of the following topics are discussed: theorems of single-variable differential calculus, including the mean-value theorem, Taylor’s theorem and the inverse function theorem, Euclidean space and metric spaces, basic topology of metric spaces (neighbourhoods, open sets, connected sets), convergence in metric spaces, compactness, including the Bolzano-Weierstrass and Heine-Borel theorems, and integration.

MATH 322

Abstract Algebra (3,1,0) 3 credits

This course introduces the abstract algebraic concepts of rings, fields, integral domains, homomorphisms and isomorphisms, concluding with a brief treatment of groups. 

MATH 340

Introduction to Linear Programming (3,1,0) 3 credits

Algorithms for linear programming are introduced and studied for both theoretical and applied perspectives. Topics include the graphic method, simplex method, revised simplex method, and duality theory, as well as some special linear programming such as network flows and game theory.

MATH 351

Problem Solving in Applied Mathematics (3,1,0) 3 credits

This course will provide learners with a systematic approach to problem solving. The student will use a variety of analytical techniques to solve problems drawn from various disciplines. The course is of interest to students in any program where numerical problems may occur.

MATH 365

Numerical Analysis (3,1,0) 3 credits

This course introduces standard numerical methods, including algorithms for solving algebraic equations (linear and nonlinear, single equations and systems) and for polynomial approximation and interpolation. 

MATH 370

Introduction to the History of Mathematics (3,1,0) 3 credits

The course will trace the development of numeration, arithmetic, geometry, algebra and other areas of mathematics from their beginnings to their modern forms. The historical development studies will be enhanced by the solution of mathematical problems using the techniques available in the period under study.

MATH 399

Selected Topics in Mathematics (3,1,0) 3 credits

This course will consider in depth a selection of topics drawn from Mathematics. The particular topics may vary each time the course is offered. 

MATH 441

Modelling of Discrete Optimization Problems (3,1,0) 3 credits

Real-world optimization problems are formulated so that they can be tackled by standard techniques involving linear programming, network flows, dynamic programming and difference equations. Additional techniques may include postoptimality analysis, game theory, Markov chains, and matchings.

MATH 442

Optimization in Graphs and Networks (3,1,0) 3 credits

Topics include basic graph theory, tree searching algorithms, shortest paths, maximum flows, minimum cost flows, matchings, and graph colouring.

MATH 443

Introduction to Graph Theory (4,0,0) 3 credits

This introductory course deals mostly with non-algorithmic topics of graphs, including connectivity, Eulerian graphs, Hamiltonian graphs, planarity and Kuratowski’s theorem, matchings, graph colouring, and extremal graphs. Applications of graphs are discussed. 

MATH 495

Honours Thesis in Mathematics (0,3,0)(0,3,0) 6 credits

Each student in this course is required to conduct, under the supervision of a member of the Department of Mathematics and Statistics, an individual investigation into some mathematical topic or problem at the advanced undergraduate level, the results of which are to be typed and submitted as an Honours Thesis. The thesis will be defended orally at a public lecture before an examining committee. 

MATH 498

Directed Studies in Mathematics - 3 credits

This course is designed to allow students to undertake an investigation on a specific topic as agreed to by the faculty member and the student.

MATH 499

Selected Topics in Mathematics (3,1,0) 3 credits

This course will consider in depth a selection of topics drawn from Mathematics. The particular topics may vary each time the course is offered.

Physics

PHYS 110-3
Fundamentals of Physics 1 (3,0,3)(L)
A survey course for students with some secondary school physics background. Topics covered include mechanics, fluid mechanics, waves and heat.

PHYS 113-3
Introductory Physics 1 (3,0,3)(L)
A survey of physics at an introductory level for students with little or no background in the subject. Topics covered are mechanics, vibration, heat, optics and fluids..

PHYS 115-3
Mechanics and Waves (3,0,3)(L)
A course for students with a good secondary school background in physics. Calculus will be introduced and used in the course. Topics covered include: a short review of mechanics, simple harmonic motion, mechanical waves, sound, wave optics, and geometric optics.
PHYS 120-3
Fundamentals of Physics 2 (3,0,3)(L)
A continuation of PHYS 110. Topics covered include electricity and magnetism, optics, and selected topics from nuclear physics and modern physics.
PHYS 125-3
Thermodynamics, Electricity and Magnetism (3,0,3)(L)
This course is a continuation of PHYS 115. Topics covered include: thermodynamics, kinetic theory of gases, electricity and magnetism.
PHYS 151-3
Applied Physics 1 (3,0,2)(L)
This course gives a basic introduction to the following concepts: motion, force, friction, equilibrium, energy, momentum, simple machines and DC circuit analysis. Circular motion and rotation will be considered as well as linear motion.
PHYS 157-3
General Physics for Respiratory Therapists 1 (3,0,3)(L)
The basic physical concepts of mechanics, electricity and magnetism, and the properties of solids, liquids and gases will be covered. Topics include: wave motion, sound, optics, basic electronics, elementary atomic physics and radiation physics. Emphasis is placed on laboratory work particularly the use of electric and electronic measuring devices.
PHYS 161-3
Applied Physics 2 (3,0,2)(L)
In a continuation of PHYS 151, the following topics are covered: strength of materials, fluid statics and dynamics, thermal energy and heat transfer, vibrations and wave motion, optics.
PHYS 167-3
General Physics for Respiratory Therapists 2 (3,0,3)(L)
A continuation of PHYS 157.
PHYS 200-3
Relativity and Quanta (3,1,0)
Special relativity: Lorentz transformations; dynamics and conservation laws. Quantum physics: the experimental evidence for quantization; a qualitative discussion of the concepts of quantum mechanics and their application to simple systems of atoms and nuclei. This course is the same as CHEM 200.
PHYS 215-3
Circuit Analysis (3,1,3)(L)
Analysis of linear electrical circuits, network theorems, first and second order circuits and transfer functions.
PHYS 220-3
Mechanics (4,0,0)
Statics of particles and rigid bodies, moments of inertia and distributed forces. Dynamics of particles in inertial and non-inertial frames of reference, systems of particles, kinetics and dynamics of rigid bodies; rotational motion and simple harmonic motion.
PHYS 225-3
Intermediate Electromagnetism (3,0,3)(L)
This course extends the topics covered in PHYS 120/125 and examines the basic principles of electromagnetism using a more sophisticated mathematical approach. Topics include vector algebra, electrostatics, magnetostatics, electric and magnetic fields in matter, as well as a brief introduction to electrodynamics. The course will be presented using lectures and laboratory. 
PHYS 308-3
Optics (3,0,3)
Physical optics: interference, diffraction, polarization, Fourier optics, Abbe theory and modern applications. Selected experiments in optics. 

PHYS 309-3
Analog Electronics (0,2,3)(L)
This laboratory course introduces the students to the theory of operation of diodes, bipolar transistors, field-effect transistors, and operational amplifiers. The topics of feedback, gain, input and output impedances, as well as frequency response are also covered. Students learn to design, assemble, and test analog circuits including power supplies, amplifiers, filters, and mixers. The software LabView is used to acquire and analyze experimental data.
PHYS 310-3
Digital Electronics (0,2,3)(L)
This laboratory course introduces the students to Boolean algebra and logic gates, combinational and sequential logic circuits, the architecture and programming of a microcontroller, as well as the use of the software LabView to create complete measurement systems. Students learn to design, assemble, and test digital logic circuits using discrete components, programmable gate arrays, and microcontrollers.
PHYS 312-3
Introduction to Mathematical Physics (3,1,0)
This course has three parts. The first part examines some methods for solving ordinary differential equations. Power series methods are applied to obtain solutions near ordinary points and regular singular points, and the real Laplace transform is discussed. The second part deals with Sturm-Liouville boundary-value problems, Fourier series, and other series of eigenfunctions, including Fourier-Bessel series. The final part is an introduction to boundary-value problems involving partial differential equations, primarily the heat equation, the wave equation and Laplace's equation, with applications in Physics. The method of separation of variables is used.
PHYS 314-3
Fluids (3,0,0)
Kinetic theory: particle flux, the equation of state, Boltzmann statistics, the Maxwell distribution, equipartition, mean free path, transport. Fluid mechanics: Euler's equation, the equation of continuity, steady flow, the Bernoulli equation, the one-dimensional approximation, flow of viscous fluids, the energy equation, flow in pipes, flow over immersed bodies, open channel flow. Water waves: description, the dispersion relation, capillary and gravity waves.
PHYS 315-3
Physics of Materials (3,0,0)
Bonding in solids, crystal structure, defects, strength of materials, strength of perfect and real metals, heat capacity, lattice vibrations and phonons, electrical properties of solids, band theory, semiconductors, liquid crystals, and polymers.
PHYS 316-3
Classical and Statistical Thermodynamics (3,0,0)
This course introduces the principles of elementary classical thermodynamics, kinetic theory, and statistical mechanics. The theories are then applied to a variety of physical processes and systems, such as ideal and real gases, heat engines, and quantum systems.
PHYS 320-3
Advanced Mechanics (3,0,0)
The objective of this course is to extend the concepts studies in PHYS 220. Topics include Newtonian mechanics, oscillations, central forces, motion in non-inertial frames, Hamilton's principle and Lagrange's equations, systems of particles, and dynamics of rigid bodies.
PHYS 325-3
Advanced Electromagnetism (3,1,0)
The objective of this course is to provide students with a working knowledge of electrodynamics. This requires a solid grounding in vector calculus, partial differential equations, and an in-depth understanding of Maxwell's equations. Topics covered include: review of vector calculus; Laplace's equation; potential theory; electrostatics and magnetostatics in matter; electrodynamics; special relativity and electromagnetism.
PHYS 330-3
Biophysics (3,0,3*)
This course examines how basic principles of physics apply to actions, body design and physical limitations of animals, mainly vertebrates. The topics will include physical concepts of forces, materials structure, fluid mechanics, light and sound, and electricity and magnetism. These topics will be applied to biological aspects such as strength of bodies, movement through air and water, and organismal behaviour. This course is offered in the Winter semester of odd-numbered years.
PHYS 340-3
Principles and Applications of Quantum Mechanics I (3,0,0)
This course aims to build on the basic concepts of quantum physics encountered in PHYS 200 and develops a formulation of quantum mechanics using initially the wave mechanical approach and then more formally using the state-vector approach. Finally, the theory is applied to one-electron atoms, and other quantum systems.
PHYS 350-3
Selected Topics in Physics (3,0,0)
This course introduces the students to current topics in Physics. The course content will vary from year to year but could include topics such as: nanotechnology, superconductivity, photonics, semiconductor physics, optoelectronics and cosmology.
PHYS 414-3
Radioactivity/Nuclear Physics (3,0,0)
A survey of basic concepts of nuclear physics with application in power, medicine, geology, industry, archaeology and cosmology.
 PHYS 440-3
Principles and Applications of Quantum Mechanics II (3,0,0)
This course is a continuation of PHYS 340. It starts with a review of angular momentum and spin and the hydrogen atom. It then proceeds to examine some standard techniques that find wide application in the study of quantum phenomena; the techniques include the perturbation theories, the variation principle, the WKB and adiabatic approximations. These are subsequently applied to problems related to the fine structure of hydrogen, the Zeeman effect, molecules, tunnelling, radiation and scattering.
PHYS 448-3
Directed Studies in Physics (L)
Students will undertake investigation of a specific topic involving experimental work as agreed upon by the student and his/her faculty supervisor and co-supervisor.


Bachelor of Natural Resource Science Degree Program

http://www.tru.ca/science/nrs/program/programoverview/bnrsoverview.html
The Bachelor of Natural Resource Science is designed to prepare students for careers in the natural resource professions, where the demand from industry and government agencies is increasingly for professionals who are generalists. The BNRS provides a course of study that is unique in its scope and purpose. The program consists of 126 credits which can be completed in four or five years on a full-time basis or up to seven years on a part-time basis,

The purpose of the BNRS degree program is to prepare students for careers in a wide range of natural resource sector jobs and for further academic study in graduate school. The program goals are met by providing a unique combination of courses covering biology, ecology, scientific methods, and sector-specific resource management skills in a cooperative education format. Students will learn problem solving, oral and written communication skills, and integration of various disciplines in both an independent and team environment.

By understanding the scientific, economic, and social basis of natural resource issues, graduates of the program will be able to effectively interface between diverse interest groups, all having a stake in how our terrestrial and aquatic ecosystems are managed. Courses and field work dealing with management of the various sectors give students technical skills in a wide variety of management disciplines. Upon graduation, students will have acquired a wide range of technical abilities in assessing the status of ecosystems. This assessment covers aspects such as forestry, fisheries, range, and recreation.

Possible areas of employment after completion of the BNRS degree include resource management and planning for government or industry, operational forestry, and teaching. In addition, the degree will qualify students for academic studies at the graduate level.

Completion of the BNRS degree may fulfill certification requirements set out by the Association of British Columbia Professional Foresters, B.C. Institute of Agrologists and College of Applied Biology. 

	Semester 1
	Semester 2

	BIOL 111
	Principles of Biology 1 
	BIOL 121
	Principles of Biology 2

	NRSC 111
	The Science and Management of Natural Resources
	COMP 135, 100 OR 170
	 

	ENGL 110
	Composition
	ECON 190
	Principles of Microeconomics

	FRST 112
	Dendrology 1
	FRST 122
	Dendrology 2

	MATH 115
	Calculus for the Biological Sciences 1
	*ENGL 111 
 OR
AGSC 220 

OR 
Elective
	Prose Fiction 
OR
Food Systems at a Local Level
 

	TOTAL 15 CREDITS
	TOTAL 15 CREDITS


	Semester 3
	Semester 4

	BIOL 300
	Biometrics
	CHEM 120
	Principles of Chemistry 2 

	CHEM 110
	Principles of Chemistry 1 
	ENGL 230
	Critical Thinking and Writing for Science and Technology

	FRST 200
	Introduction to the Study of Soils
	FRST 211
	Forest Mensuration

	FRST 210
	Forest Ecology and Silvics 1
	FRST 220
	Forest Ecology and Silvics 2

	NRSC 223
	Geographic Information Systems
	ELECTIVE
	 

	TOTAL 16 CREDITS
	TOTAL 15 CREDITS


	Semester 5
	Semester 6

	NRSC 320
	Silviculture
	BIOL 303
	Population Biology

	NRSC 326 
	Limnology
	NRSC 300
	Diversity and Ecology of the Vertebrates

	*NRSC 402
	Natural Resource Entomology
	NRSC 311
	Range Ecology

	*NRSC 403
	Natural Resource Pathology
	NRSC 317
	Ichthyology

	*NRSC 413
	Fire Ecology and Management
	ECON 370,371,373 OR 374
	 

	ELECTIVE
	 
	 
	 

	TOTAL 15 CREDITS
	TOTAL 15 CREDITS 


	Semester 7
	Semester 8

	NRSC 410
	Fisheries Management
	ANTH 121, 214, 260 (OR 219 IN FALL SEMESTER)
	 

	NRSC 321
	Range Management
	NRSC 411
	Watershed Management

	NRSC 322
	Wildlife Management
	NRSC 421
	Conflict Resolution in the Natural Resources

	NRSC 414
	Natural Resource Policy Course
	NRSC 423
	Graduating Essay

	NRSC 424 
	Research Design or ELECTIVE
	ELECTIVE
	 

	TOTAL 15 CREDITS
	TOTAL 15 CREDITS


Bachelor of Natural Resource Science - Honours Program

The Honours Program in the Department of Natural Resource Science is for students with a strong academic standing and an interest in pursuing a career in research following their undergraduate program. This interest often prompts students to continue their education through a Master's degree program. The Honours Program is designed to give students experience at conducting a scientific investigation, and at the same time, it provides a sense of what may be expected if they continue their education into the field of research. Students in the BNRS Honours Program do not write a graduating essay (NRSC 423) during their final year. Instead, they register in the following two courses: 

· NRSC 498 - Honours Seminar ( 2 credits, Fall term only) 

· NRSC 499 - Honours Thesis ( 6 credits, spanned over Fall and winter terms)  

The minimum number of credits needed to graduate from the BNRS Honours Program is 128, compared to the 126 required for the mainstream BNRS degree.

Master of Science in Environmental Science

http://www.tru.ca/science/msces.html
TRU’s Master of Science in Environmental Science provides an integrative, multi-disciplinary approach to the study of the environment. The program fills local, regional, provincial, national and international needs for environmental professionals. The program is designed to produce graduates who are innovative and have multi-disciplinary skills and broad knowledge in the field of environmental science. It is structured to be unique, flexible and relevant.

The M.Sc. in Environmental Science is a thesis-based degree with three areas of specialization: 1) Ecology and Evolution; 2) Physical Sciences; and 3) Policy and Management. Because of our broad range of expertise, TRU is superbly positioned to train students to approach specific sub-disciplines using techniques ranging from molecular techniques to ecosystem ecology to policy, management, and ethical considerations. The M.Sc. in Environmental Science requires the completion of 28 credit hours, including: two core courses, elective courses, and an independent research project culminating in a thesis. Students select one of three concentrations, depending on their specific research interests. All students must complete the 7 credit hours of core courses. The core courses, in particular ENVS 500, are the backbone of our program where faculty and students from many different disciplines will analyze and discuss environmental issues from different perspectives.

Core curriculum (7 credits):
ENVS 500- Environmental Science: Topics and Case Studies (4 credits)
ENVS 501 - Research Methods, Preparation and Presentation (3 credits)


Advanced Topics (3 credits)
Choose from:
ENVS 502 - Advanced Topics in Ecology and Evolution
ENVS 503 - Advanced Topics in Physical Sciences
ENVS 504 - Advanced Topics in Policy and Management


Electives (6 credits)
3 of which must be selected in the chosen concentration
3 of which must be selected in one of the other 2 concentrations


Masters Thesis (12 credits)

Forestry Transfer Program

http://www.tru.ca/science/nrs/program/programoverview/forestryoverview.html
TRU offers the first general year of Forestry and the second year of Forest Resource Management, Forest Science, Natural Resource Conservation, and Forest Operations, four-year degree programs offered by the Faculty of Forestry at UBC. The two year program is designed to prepare students to study Forest Resource Management, Forest Operations, Forest Science, Wood Science and Industry, and Natural Resource Conservation at UBC.
Because TRU’s Forestry Transfer curriculum includes most of the lower-level foundation courses required for undergraduate degrees in forestry, its courses can generally be transferred for credit at other universities. 

Forest Resource Management

First Year

	Fall Semester:
	Winter Semester

	BIOL 111
	BIOL 121

	COMP 135
	ENGL 111 OR 121

	ENGL 110 OR 111
	FRST 100

	FRST 112
	FRST 122

	MATH 114 OR 155
	MATH 124 OR 125


Second Year

	Fall Semester:
	Winter Semester

	CHEM 110/111 OR *
	CHEM 120/121 OR *

	PHYS 110/115
	PHYS 120/125

	ECON 190
	ECON 195

	FRST 210
	FRST 200

	FRST 220
	FRST 211

	STAT 200
	FRST 263

	ELECTIVE
	GEOG 122

	** First 221 is taken in year 3 at UBC
	ELECTIVE


	BIOL 111/121

	CHEM 110/120 OR 111/121  OR 
PHYS 110/120 OR 115/125

	ENGL 110/11/121 (ANY TWO)

	MATH 114/124

	STAT 200


Second Year

	Fall Semester:
	Winter Semester:

	COMP 135
	ECON 195

	ECON 190
	FRST 100

	FRST 112
	FRST 122

	FRST 200
	FRST 211

	FRST 210
	FRST 220

	GEOG 122
	FRST 263


Forest Science

First Year

	Fall Semester:
	Winter Semester:

	BIOL 111
	BIOL 121

	CHEM 110/110
	CHEM 120/121

	ENGL 110/111
	ENGL 111/121

	MATH 114/115
	FRST 100

	PHYS 110/115
	MATH 124 OR 125

	 
	PHYS 120/125*


Second Year

	Fall Semester:
	Winter Semester:

	BIOL 213
	BIOL 313

	CHEM 212
	CHEM 222

	COMP 135
	FRST 122

	FRST 112
	FRST 200

	FRST 210
	FRST 220

	STAT 200
	FRST 263

	 
	GEOG 122


Natural Resource Conservation

First Year

	Fall Semester:
	Winter Semester:

	BIOL 111
	BIOL 121

	COMP 135
	ENGL 111 OR 121

	ENGL 110 OR 111
	FRST 122

	FRST 112
	GEOG 122

	GEOG 112
	MATH 114 OR 140


Second Year

	Fall Semester:
	Winter Semester:

	BIOL 324
	STAT 200 OR BIOL 300

	ECON 190
	ECON 195

	FRST 200
	FRST 220

	FRST 210
	SOCI 121

	SOCI 111
	 

	ELECTIVE
	ELECTIVE


Forest Operations

First Year

	Fall Semester:
	Winter Semester:

	COMP 135
	ENGL 111

	ENGL 110
	FRST 100

	FRST 112
	FRST 122

	MATH 114
	MATH 124

	PHYS 110
	PHYS 120


Second Year

	Fall Semester:
	Winter Semester:

	ECON 190
	ECON 195

	FRST 200
	FRST 211

	FRST 210
	FRST 220

	STAT 200
	PHYS 220

	ELECTIVE
	ELECTIVE


Engineering

http://www.tru.ca/advtech.html
The School of Advanced Technologies and Mathematics provides instruction ranging from the very applied to the quite theoretical or academic. For example in computing a two year diploma, a four year applied degree and a four year degree in Computing Science is offered. The last is the most theoretical and the first is the most applied. The cooperative option allows students to intersperse study periods with instructional periods.. The school offers courses in the following areas: 

· Computing Science
· Computer Information Systems Technology 

· Digital Art & Design
· Electronics & Engineering
· Architectural & Engineering Technology
· Mathematics & Statistics
First Year Engineering - Transfer Program
TRU offers the full first year of Engineering degree studies. Students normally enter first year TRU Engineering studies from high school although entry after completion of a year of university science studies is also possible. After successful completion of first year, TRU engineering students commonly transfer to UBC or UVic to complete their degrees. TRU engineering students have also transferred successfully to programs outside of BC in the past. Completing first year engineering at TRU leads to completion of degrees in civil, chemical, electrical, computer, mechanical, mining, geological, geo-technical, software, engineering physics, and other engineering specialities.

The School of Advanced Technology & Mathematics offers a three year Engineering Design & Drafting Technology (EDDT) Diploma and Architectural & Engineering Technology Program (ArET) TRU emphasizes the design processes in building, civil and mechanical technologies, involving design projects for building structures, subdivisions, municipal services, and electrical, plumbing, lighting and HVAC (heating, ventilating and air-conditioning) systems. Courses in architectural design, statics and strength of materials, structural analysis, fluid mechanics, mechanical design, electrical design, steel design, wood design and reinforced concrete design will round out student's problem solving skills in engineering and building design. Throughout the program students use state-of-the-art networked CADD workstations with the latest release of Autodesk® software to develop their computer aided design and drafting skills. Students will become proficient at customizing AutoCAD® software. In addition to design and drafting instruction, EDDT students will acquire knowledge in construction management, construction contracts, specifications, estimating, building regulations, technical writing and construction surveying. EDDT is accredited with the Canadian Technology Accreditation Board (CTAB) in the building architectural discipline.

COURSES

EDDT 110
This course is designed to develop basic skills required for subsequent drafting and technology courses and to develop a sound understanding of drawing representation theory. Topics include: drawing technique; drawing media; orthographic projection; dimensioning; sectioning; auxiliary views; descriptive geometry; pictorial drawings; CADD applications. Skill development in freehand lettering is emphasized throughout. 

Upon completion, the successful student will have developed all the basic drawing skills required to complement drafting and sketching practices used in architectural, structural, civil and building services technology, and will understand conventions and projection theories pertinent to those fields.

EDDT 111
Upon completion the successful student will have developed the fundamentals in the use of Computer aided drafting through the use of microcomputers and AutoCAD Architectural Desktop software. Upon completion the successful student will be able to create, edit and plot drawings as well as perform file management functions. 

Topics also include orthographic projection; geometric construction; dimensioning; sectioning; working drawings; auxiliary views; pictorial drawings; adding and modifying walls, doors, windows, stairs, and roofs. The successful student will create 3D views, elevations and sections of a typical residential home.

EDDT 112
This course will introduce the student to the basics of creating architectural drawings using Autodesk software.  The student will become proficient at creating basic floor plans, sections and elevations.  Using the current architectural software, the student will create custom door and window objects.  The course will allow the student to design a 3D building model and generate the 2D plans that the construction industry requires.
EDDT 140
Upon completion the successful student will have a basic knowledge of some of the fundamental calculations involved in civil technology. Topics covered include horizontal and vertical curve calculations, area computations, and volume calculations. The student will draw a subdivision plan as well as a plan and profile. By the end of the course the student will plan a subdivision layout using the knowledge they’ve acquired during the course. 

EDDT 150
This course begins with a review of the concepts of planar equilibrium. Applications include the analysis of trusses using the method of joints, the method of sections and graphical methods. The course extends the students knowledge in this field by introducing frames and three-dimensional force and moment equilibrium problems. Following this the course covers the concepts of centroids and moments of inertia of plane areas. 

EDDT 160
This course provides the student with an introduction to architectural drawing practices, with emphasis on the principles of wood-frame construction. Topics include: basic residential design theory; the design process; architectural working drawings; wood-frame construction; masonry construction, masonry veneer wall assemblies; roofing materials and systems; stairs, ramps, handrails and guards; references to B.C. Building Code Part 9. 

The project will involve basic planning, working drawings and detailing of a single family residence, with studies and applications of the British Columbia Building Code.

EDDT 162
This course introduces the student to some of the more common materials and methods applied in contemporary building construction. Lectures will include an introduction to contract documents (specifications and working drawings), the advantages and limitations of the various types of contracts, bidding procedure using bid depository regulations, and the types of bonds most currently in use. Field trips will form an integral part of this course. 

EDDT 180
This course introduces the student to the BC Plumbing Code and the Natural Gas and Propane Installation Code. The student will be introduced to plumbing and gas piping building systems representation. On completion of the course material the student will be capable of the design and layout of basic residential and commercial plumbing systems, the design and layout of basic residential and commercial Natural Gas piping systems. In addition to the above abilities learned above, the student will be introduced to the general terminology and product knowledge associated with the plumbing and gas system design. During this course, the student will be involved in the production of a commercial plumbing design and working drawings, including preliminary design sketches of each system. 

EDDT 181 
The course introduces the student to the Canadian Electrical Code with emphasis on determining building electrical system needs, electrical system component sizing and, working drawing creation. In addition, the student will be introduced to the principles of the operation and functions of typical electric motors used in buildings. 

During this course the student will be involved in the production of a commercial building electrical system design and working drawing.

EDDT 182
Fundamentals of building lighting systems design, involving introduction to the Illuminating Engineering Society of North America (IES) engineering design calculation method. In addition, the concepts of quantity and quality of illumination will be discussed. On completion of this course, the successful student will be able to determine the illumination of requirements of a building through the utilization of the IES calculation methods and apply those requirements; utilizing good engineering practice, to the development of a commercial building lighting design and the creation of lighting working drawings.

EDDT 199
A course in practical surveying, involving measurement of horizontal angles and distances, elevations and use and care of surveying instruments. Applications of techniques to site surveying, including horizontal and vertical control; route surveys; measurement of profiles and cross-sections; computation and plotting from field notes by use of CADD. 

EDDT 211
This is an advanced course in the operation and customization of the AutoCAD drafting software. Upon completion of the course the student will have a working knowledge of customization techniques, attribute extraction, importing and exporting different file formats, reference files, and 3D modeling. 

EDDT 225
The student will be introduced to the fundamentals of building design, involving functional and aesthetic characteristics of building interiors and exteriors. Topics include design philosophy and approach; site considerations (orientation, topographical features, geological and soil conditions); environment and region (climate, temperature differential, precipitation, wind and snow loads, sun intensity); use of building; individual space requirements (space proportions and sizes, relationships amongst individual spaces and circulation requirements, entrance and exit locations); building shape (interior and exterior); structural and modular aspects; community; cost and restrictions; building code and zoning by-laws; drawing requirements; the principles of design; creating new design ideas; design fundamentals; the design process; design proposals; building planning. 

EDDT 231
This seminar extends one of EDDT 240, EDDT 260, or EDDT 280 to support the completion of the Applied Research Project.  In the seminar, students focus their research towards specific applications and implementations and prepare to develop their final conclusions and report. 
EDDT 240
Upon successful completion of this course the student will have a working knowledge of design philosophy and will be able to apply transportation planning / design and evaluation techniques to the conceptual and functional design of highway and local roads. 

EDDT 250
This course examines structural loads and structural analysis. The intent of the course is to provide the student with the design tools necessary to carry out the structural analysis of a building. The course includes a review of statics and strength of materials, the graphical design of trusses, arches and cable structures. Statically indeterminate beams are covered using both the method of consistent displacements and the three-moment equation. Statically indeterminate frames are analyzed using moment distribution. Analysis using frame analysis software is also covered.

The student is introduced to Part 4 of the National Building Code of Canada and will learn how to obtain the loads that act on building structures.

The emphasis of the course is on problem solving and considerable importance is given to the presentation of calculations in an orderly engineering manner.

EDDT 252
This course on fluid mechanics includes fluid statics, energy concepts in fluid dynamics, fluid flow in pipes, pump selection and open channel flow. Students are assigned problems that reflect situations found in industry.

The course also includes an introduction to municipal service design. Some hydrologic concepts are introduced and the rational method is applied to storm sewer design.

Upon completion of this course, the student will have a good understanding of the principles of fluid mechanics as applied to practical problems.

EDDT 260
This course involves the production of advanced level architectural design and working drawings featuring reinforced concrete, masonry, curtain wall, metal stud and structural steel construction. 

Topics include: application of basic architectural design theory; the design process; architectural working drawings; structural steel construction; the building envelope; masonry veneer walls; masonry cavity walls; roofing materials and applications; curtain wall systems; stair construction details; finishes and ceiling suspension systems.

The project will consist of a set of drawings for a moderate size commercial, institutional or multi-residential building, conforming to the requirements of Part 3 of the British Columbia Building Code (requirements for use and occupancy, exits and fire safety) and Kamloops Zoning By-law No. 5-1-200.

EDDT 262
This is a study of building construction materials and methods, emphasizing the construction processes and the scope of work in various trades. Basic principles of estimating will be covered, including measurement of work and construction pricing. Students will become familiar with the preparation of bidding documents, application of traditional takeoff procedures and the bid depository system. An estimating takeoff and subsequent tendering will be done for a small commercial building. 

EDDT 263
This course will focus on fundamental planning, scheduling, problem solving and decision-making as applied to construction projects. Topics include: facilities planning; work study using the Critical Path Method (CPM) in project planning, scheduling, control and management functions; work measurement techniques will be applied to job site estimating, planning and cost control; value engineering; staff and material resource allocation; time cost analysis and computer applications. 

EDDT 265
The student will study code regulations affecting the design and construction of buildings, with specific references to fire safety, environmental separation and zoning requirements. A code study will be done using a preliminary set of design drawings developed in EDDT 225. This course will cover the British Columbia Building Code Part 3 (requirements for fire protection, occupant safety, exits and accessibility) and Part 5 (environmental separation requirements). Land use, property setbacks, off-street parking and landscaping requirements will be determined using Kamloops Zoning By-law No. 5-1-200. 

EDDT 271
This is a course in the fundamentals of computer programming. The language that is used is the AutoLISP® programming language that is a version of common LISP that has been developed for the AutoCAD software.

Students completing this course will be able to write programs using the AutoLISP programming language to create their own CAD commands and to import and export data to and from CAD drawings. Students completing this course will be able to incorporate programs into the customization of the AutoCAD software. 

EDDT 280
The course will cover the fundamentals of HVAC systems, HVAC system components, general methods of the review and selection of HVAC equipment, methods of sizing ductwork and hydronic heating piping, and the methods of preparing a working drawing. On completion of the course the student will be capable of producing a design and layout of a heating ventilating and air-conditioning system for a commercial building. In addition the student will be familiar with the general terminology and product knowledge associated with heating ventilating and air-conditioning design. 

During this course the student will be involved in the production of a commercial HVAC design and working drawings.

EDDT 281
The student will be introduced to thermodynamics as it relates to heat transfer calculations, psychrometrics, and fenestration. In addition, this course will cover the basics in sound and vibration theory, hydraulic design theory, pneumatic design theory, control theory and control system types. 

During this course the student will be required to demonstrate heating and cooling load calculations for a commercial building as well as determining the heating and cooling loads due to the ambient air conditions via use of psychometric calculations. The student will be required to design a hydraulic system, calculate acousic values for ductwork and fan systems. 

EDDT 296
Course topics include the selection of OWSJ, the design of structural steel trusses, purlins, beams, girders, girts, pin-ended columns, beam columns, and bracing. 

The course includes the design of bolted and welded connections. Topics relating to connection design include beam shear connections, stiffener plates, prying action and base plate design.

EDDT 297
This is a limits states design course for the design of structures using wood as an engineering material. Course topics include the selection of wood joists, beams columns and beam columns. Both sawn lumber and glued laminated members are considered. The diaphragm action of typical wall assemblies is also examined.

The course also includes the design of bolted and nailed connections including shear plate connectors and glulam rivets

EDDT 298
This course covers the limits states design of reinforced concrete structures. Course topics include the design of beams, tee-beams, one-way floor slabs, columns, walls and footings. 

The course also includes the preparation of detail drawings of reinforced concrete structures and the preparation of reinforcing bar lists and placing drawings.

Certificates and Diplomas

http://www.tru.ca/science/programs/certificatesdiplomas.html
TRU offers a number of certificates and diplomas. TRU’s Career/Technology programs take up to 3 years to complete and normally lead directly to job opportunities. A certificate is granted for completion of programs of 45 credits or less and a diploma is granted for those of 46 credits or more. 

The following programs are available within the Faculty of Science:

Certificates:

Animal Welfare Certificate
Environmental Studies
Horticulture Certificate
Water Treatment Technology ( Level 1, Level 2, and Level 3)
Diplomas:

Animal Health Technology Diploma
Horticulture/Management Diploma 

Water Treatment Technology Diploma 
TRU offers the only Animal Health program in B.C. and a Horticulture Certificate, with ladders to both diploma and degree opportunities. 

Animal Welfare Certificate 
http://www.tru.ca/science/distance/awcp.html
This is a program of studies for animal care givers who are interested in upgrading their work skills and for individuals interested in a career in Animal Welfare. The Animal Welfare Certificate Program has been jointly developed by Thompson Rivers University (TRU), and the BC Society for the Prevention of Cruelty to Animals (BC SPCA). It is designed fir animal care givers who would like to upgrade their working knowledge, seek employment in the animal welfare industry or related businesses, or investigate opportunities for a career in Animal Welfare. The program builds on the Animal Health Technology Diploma program offered by TRU and the Bachelor of Science Degree that has prepared graduates for successful entry into Veterinary School.

The program is divided into two levels (AWCP 170 & AWCP 171). Each level is comprised of a series of modules. Students can complete both levels in sequence or simultaneously. 

Completion of AWCP 170 or AWCP 171 will result in the student obtaining a certificate of completion and undergraduate course credits at Thompson Rivers University. Credits are honoured at BC Open University and the University of British Columbia.

Courses 

AWCP170 AWCP General Level (Theory) 
This course is intended for employees of animal care facilities who are relatively new to the organization. Some material directly pertaining to the BC SPCA is included but much of the information can be utilized by anyone interested in animal welfare. 


AWCP171 AWCP Advanced Level (Theory) 
This course is directed at the more experienced employees of an animal care facility or at people with an extensive background in animal care. The emphasis is more on management techniques (i.e. fundraising, managing volunteers, handling media, managing employees). Animal diseases are investigated in more depth with an emphasis on encounters with animals in settings outside the animal care facility (abuse investigations, car accidents, barn collapses, wild life rescue etc.)  

AWCP170 AWCP General Level (Theory)

Modules included:

Animal Care (010): In this module the student will delve into the areas of animal anatomy, physiology, handling of animals often seen in an animal care facility including birds and wild animals, breed identification, animal disease, small animal nutrition, dog and cat first aid, micro chipping, immunology, euthanasia, cleaning and disinfection and the husbandry of rabbits and pocket pets. Videos produced at TRU and included in the course package will demonstrate many of the animal handling techniques discussed.

Animal Enrichment (011): This module is intended to give shelter workers some tools to help enrich the lives of the animals in their care. We have begun with "The emotional Lives of Cats" which is a manual and video developed by Nadine Gourkow, MSc of the BC SPCA dealing with feline enrichment in a shelter setting.

Legal Issues (012): This module pertains to employees who deal with animal control. What are the legalities of impounding a stray dog or a known aggressive dog found at large? What are the client's rights? This module will relate the BC Provincial Prevention of Cruelty to Animals Act (PCA Act) and the Canadian Federal Criminal Code to daily operations in an SPCA shelter.

Human Conflict Resolution (013): Every animal care facility has to deal with people. Conflicts can arise between co-workers and between staff and clients. This module, via the use of several videos and a reference manual gives some ideas for defusing conflicts and creating a more harmonious work place. The module also deals with issues such as "burn out", motivation, customer service, personal development and self respect.

Basic Business Techniques (014): Most animal care facilities are run independently managing their own finances through fundraising, licensing, fines etc. It is therefore important that their employees have some basic business skills. This module is broken down into several areas which will begin to address these skill needs.

a. Bookkeeping. This section will incorporate the Pitman Office handbook and will deal with basic money management as it occurs in animal care facilities. Activities will include managing day ledgers, petty cash, day end balancing, deposits etc.

b. Word processing. This section will not be taught as a separate entity but because the student is encouraged to submit assignments via the computer and modem or by mailing in computer disks they will learn "by doing". It is quite likely that BC SPCA employees taking this course as a condition of their employment will be required to use a computer for their assignments (see "course requirements").

c. Letter Writing and Communication. Again these sections will not be taught as separate modules but the student will be completing assignments incorporating these skills and will learn by using the techniques. 

Safety in the Workplace (015): This module has been adapted from material written by Diane McKelvey DVM, for veterinary clinics. In this module many safety issues are discussed. What animal diseases are zoonotic and how do you prevent contracting them when working with your animal charges? What other hazards are present in an animal care facility? This module covers chemicals, environmental issues, WHMIS standards, and much more.

Humane Education (016): This module was developed by the BC SPCA and covers a wide range of humane issues such as the history of the humane movement, violence prevention against animals (and its link to child abuse), responsible pet care, teaching others and a reference section.

AWCP171 AWCP Advanced Level (Theory)

People with experience in these areas could proceed directly to the Advanced Level without taking the General Level course.

Modules included:

Animal Care (020): This module builds on the AWCP animal care module (010). Large animal and wildlife handling and first aid topics are covered and videos are supplied. Animal diseases are explored in more depth using a body systems approach. Large animal and avian nutrition is covered as is Immunology. The module ends with a section concerning the enrichment of the lives on shelter animals and how they can be trained to be more adoptable.

Legal Issues (021): In this module we will build on issues discussed in the General Level course (012). Where as the topics in the General Level course centered mainly around activities within the animal care facility itself, the topics in the Advanced Level course will focus on legal issues encountered when the animal care worker is out in public. (i.e. abuse investigations, entering private property, incident investigation etc.)

Human Conflict Resolution (022): This module will concentrate on customer service and employee mental health. It will utilize materials produced by Kate Prevost, a noted animal welfare consultant, lecturer and author. The module is meant to give animal care facility managers and directors materials to motivate staff and help them to feel pride and satisfaction in the work that they perform. Material will be in the form of a workbook and audio tapes.

Human Resource Management (023): This module is a work in progress. We will be including topics such as employee job satisfaction, hiring (its like a marriage - it could last a long time - take your time and select wisely) and firing (shouldn't have to happen too often if you hired correctly), motivating staff, creating a positive workplace environment, etc.

Humane Education (024): This module is a continuation of the Humane Education General Level module (AWCP 016). Topics will include, establishing a humane education program within your shelter, exploring animal issues, teaching controversial subjects, animals in therapeutic contexts and building a humane network.

Managing Volunteers and Foster Parents (025): Finding good volunteers and keeping them is another top priority for most animal care facilities (or at least, it should be). This module addresses the issues of volunteer acquisition, motivation and satisfaction.

Fundraising (026): In most animal care facilities relying partially on public interest and support, fundraising is an ongoing activity. This module explores some do's and don'ts and will provide the facility management team with some new ideas. We will also be using the American SPCA (ASPCA) book "101 More Great Shelter Ideas" to help with your fundraising projects.

Safety in the Workplace (028): This is a continuation of the AWCP General Level Safety in the Workplace module (015). In this module more zoonotic diseases are covered and the disposal of Biomedical wastes is discussed. The section on Chemical and Drug Hazards is repeated in this module for the benefit of the students who did not take AWCP 015.

Vehicle Maintenance (029): Most animal care facilities who also participate in animal control and animal abuse investigations own a vehicle to perform these activities. This short module discusses some do's and don'ts of vehicle maintenance involving animals.

Environmental Studies
Courses offered in the Environmental Studies Certificate program include:

Principles of Biology 2 (3,0,3)(L) 3 credits
A survey of the kingdoms of life emphasizing their ecology and evolutionary relationships.



Foundations of Chemistry 1 (5,0,2) 4 credits

ABE – Advanced: This course is designed for those students who have taken no previous high school chemistry course but who now require the equivalent of Chemistry 11 for entry into a certain program or course. Topics covered include chemical arithmetic, chemical nomenclature, chemical formula calculations, energy, solutions, atomic theory, chemical bonding, acids and bases, and physical properties. The laboratory reinforces concepts introduced in the lectures.



Introduction to Algebra (6,0,0) 4 credits

ABE – Advanced: An introduction to algebra which begins with a review of basic math skills and includes the topics of integers and rational numbers, solving and graphing linear equations and systems of linear equations, polynomials, factoring, radical expressions and an introduction to trigonometry. Other topics may also be covered.



Basic Math Skills (6,0,0) 4 credits

ABE – Intermediate: A course of basic math skills which include a review of whole numbers, decimals, fractions, and percentage. Additional topics include the metric system, geometry and introductory Algebra.



Fundamental Math (8,0,0) 4 credits

ABE – Fundamental: Math 030 is an entry-level math course which focuses on operations which involve whole numbers, fractions, decimal, percent and measurement. Problem solving is practiced in all topic areas.


Introduction to Life Sciences (5,0,2)(L) 4 credits

ABE – Provincial: This course is designed for students majoring in general sciences, general biology or entering the NRS program. The students will be introduced to the fundamentals of living systems, including plant/animal structure and function with emphasis placed on adaptation to changes in the environment. Laboratory work is intended to complement material covered in lectures.

Human Biology (5,0,2)(L) 4 credits

ABE – Provincial: This course is a study of the major principles of molecular and cellular biology, from the nature of atoms and elements to the structure and function of molecules, cells, tissues, organs, and body systems. It includes an introduction to the processes of photosynthesis and cellular respiration, the basic principles of genetics, and the study of human anatomy and physiology. This course is designed for those students majoring in the Health Sciences.



General Biology (5,0,2) 4 credits

ABE – Advanced: This course introduces students to the fundamentals of biology with emphasis on the inter-relationship among living organisms. It includes a brief study of the cell and related chemistry, evolution and ecology, classification, and a brief survey of the domains, kingdoms, and major phyla of living organisms. Fundamentals of plant and animal physiology are also introduced.



Principles of Biology 2 – Laboratory (0,0,3)(L) 1 credit

This one week intensive lab course will run in the summer at TRU and is intended to complement the material covered in Biology 125 – Distance. Labs will cover the correct use of the microscope, how to make biological drawings, as well as familiarizing students with the major groups of organisms on Earth.

Principles of Biology 2 – Distance (3,0,0) 3 credits

Principles of Biology II – Distance is a distance course that introduces some of the unifying principles of Biology. The course focuses on evolution and the biological diversity to which it leads. After a brief introduction to the naming and classification of organisms (systematics), we explore the diversity of life through a survey of the major groups of single celled organisms, plants, animals and fungi. We then identify some of the mechanisms of evolution and how these mechanisms can lead to the emergence of new species. Finally, we introduce some important concepts of ecology by examining the nature of populations, communities and ecosystems.



Principles of Biology 1 (3,0,3)(L) 3 credits

This course is designed for biology or science majors. It is a study of the molecular basis of cellular processes including energy transfer and the storage and use of genetic information.

Dendrology 2 (3,0,2)(L) 3 credits

This course is a continuation of Dendrology 1. The laboratory surveys a selection of B.C., Canadian, North American and introduced coniferous tree species.



Dendrology 1 (3,0,2)(L) 3 credits

Dendrology is a survey of the structure, function, ecology, and identification of trees. The lecture component deals with two major areas: 1) the structure and function of trees, i.e., reproduction, development, anatomy, morphology and physiology; 2) the ecology and evolution of trees.

The laboratory surveys a selection of Canadian, North American, and introduced tree species. Deciduous species are emphasized in FRST 112 and coniferous species in FRST 122. Field trips are an integral part of the course.
GEOG 210 Human Interaction with the Natural Environment (2,1,0) 3 credits

An introduction to the environment, emphasizing a geographical approach. Topics of study include environmental worldviews, history of the environment movement, ecosystems, energy principles, human population dynamics, patterns of resource use, environmental issues and environmental ethics.

GEOG 112 Earth's Lands and Waters (Geomorphology) (3,0,2)(L) 3 credits

A Science Laboratory course dealing systematically with the origin and evolution of the earth's waters and topographic features. Water and landforms will be examined via maps, photographs and field observations.

GEOG 122 Climatology and Biogeography (3,0,2)(L) 3 credits
A science laboratory course providing an introduction to basic principles and processes of climatology including global climatic patterns, heat energy and plant water balance relationships, vertical and horizontal air movements, weather systems, and weather mapping. Extensive field observations provide an understanding for local climatic conditions. Biogeography includes plant and animal distributions as related to physical and human phenomena.

Plus any three of CHEM 150/151  or   CHEM 150/152

Principles of Chemistry (3,0,3)(L) 3 credits

CHEM 152 is the second half of first year chemistry designed for students with a strong background in Chemistry. The Department of Chemistry defines a strong background as at least a B in Chemistry 12 or CHEM 060; however, the course is available to any student with CHEM 150 and Chemistry 12 or CHEM 060. Students are expected to become familiar with all these topics during the course. The topics include gas laws, equilibrium, redox reactions, electrochemistry, thermochemistry, entropy and free energy. Students are expected to become familiar with all these topics during the course. The laboratory stresses fundamental precision techniques in quantitative analytical and physical chemistry.
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Pre-Calculus 1 (6,0,0) 4 credits

ABE – Provincial: This course is designed to give students the necessary background to study Calculus. Topics include a review of intermediate algebra, introduction to functions, a study of linear, quadratic, logarithmic and trigonometric functions. Together with MATH 061 fulfills ABE – Provincial Level (Grade 12 equivalency) requirements.



Algebra 2 (6,0,0) 4 credits

ABE – Advanced: An advanced treatment of the topics covered in MATH 050 with the additional topics of quadratic equations, functions and graphs; rational and radical equations; inequalities and sets; and the trigonometric laws of sines and cosines.



Fundamentals of Chemistry (4,0,3)(L) 3 credits

CHEM 151 is the second half of a fundamental first year chemistry course, designed for students who have completed CHEM 150 and have a Chemistry 11 background. The topics include a brief review of stoichiometry, gas laws, thermochemistry, equilibrium and electrochemistry. Students are expected to become familiar with all these topics during the course. The laboratory stresses fundamental precision techniques in quantitative analytical and physical chemistry.


Chemical Bonding and Organic Chemistry (4,0,3)(L) 3 credits

Lecture topics include general concepts of chemical bonding, Lewis structures, molecular shape, and Valence Bond Theory of bonding and half a semester of organic chemistry. The organic chemistry portion will focus on the bonding and structure of organic compounds, functional groups, conformational and stereochemical features, oxidation-reduction reactions, substitution and elimination reactions and enolate chemistry. The laboratory stresses basic precision techniques in quantitative analytical chemistry as well as experiments in instrumental analysis and organic chemistry. The laboratory also introduces students to some spectroscopic techniques.

Pre-Calculus 2 (6,0,0) 4 credits

ABE – Provincial: Builds on topics covered in MATH 060. Also includes complex numbers, arithmetic and geometric sequences and series and an introduction to calculus. Together with MATH 060, fulfills ABE Provincial Level (Grade 12 equivalency) requirements.



Pre-Calculus (5,0,0) 3 credits

This course is designed to prepare students for calculus. Topics include functional notation, polynomial and rational functions, exponential and logarithmic functions, trigonometric functions, and an introduction to the derivative.

GEOL 111 -
Introduction to Physical Geology (3,0,2)(L) 3 credits

A Science Laboratory course directed towards anyone who has an interest in geology. The course involves a survey of all major topics of physical geology, including Mineralogy, Petrology, Crystal Chemistry, Time, Surface Processes, Volcanic Activity, Rock Deformation and Mountain Building, and Plate Tectonics. Field excursions supplement the lecture and laboratory material.

GEOL 205 
Geological Time (3,0,2)(L) 3 credits

This course is the natural continuation of GEOL 111. Although it has 2nd year designation, it is prerequisite to all other 2nd year courses, and as such should be taken during FIRST YEAR. A Science Laboratory course involving a study of the geological history of the Earth. Concepts covered include Measurement of Geologic Time, Stratigraphic Principles, Radiometric Decay, and Elementary Palaeontology. In the laboratory the student is introduced to methods in geological mapping and fossil identification.

Horticulture Certificate
The Horticulture Certificate program is a thirty-five week program. Classes begin in early August of each year and finish in late April.  Graduate’s skill set encompasses the following: 

· Landscape maintenance techniques 

· Operation of landscape equipment 

· Basic pest management 

· Landscape design and construction 

· Plant identification 

· Proper pruning techniques 

· Plant propagation methods 

· Basic irrigation hydraulics

Fall Courses 

ENGL 130 Horticulture Communications English 1 (4,0,0) 3 credits
This course will introduce students to the practice of effective, written, oral and visual communication skills specific to the horticulture field. Instruction will include a review of basic writing skills, correspondence, research and computer skills.

HORT 150 Basic Horticulture (38 hours) 2 credits

This course introduces the student to plant structure, growth and development. Topics to be covered include structure and function of plant parts, plant classification, nomenclature and identification, germination, photosynthesis and respiration, plant hormones and environmental effects on plant growth and development

HORT 151 Greenhouse Production (38 hours) 2 credits

The student will learn about the basic structure of greenhouses, heating and ventilating systems, soil mixes, supplemental lighting, fertilization, chemical growth regulators and irrigation systems

HORT 152Diseases and Insect Pests  (38 hours) 2 credits
The course deals with insect structure and development, important insect orders, causal agents of plant diseases and disorders, and various control measures.

HORT 154 Soil Science (38 hours) 2 credits

Topics covered include components of soil, texture, porosity, conductivity, cation-exchange-capacity, salinity, soil organisms, mineral nutrients and soil amendments.

Horticulture Practical 1 HORT 170, HORT 180

Horticulture Practical (595 hours) 3 credits

The practical sessions are an integral part of the program and are designed to give students hands-on experience in developing required skills. Horticulture 180 is in the second term and is a continuation of Horticulture 170. Following are the major topic areas followed by the apportioned class hours: Plant Studies (30), Insect Studies (13), Soil Studies (10), Weed Studies (8), Indoor Plant Identification (14), Landscape Plant Identification (30), Plant Propagation (39), Greenhouse Crop Production (33), Greenhouse Practices (59), Grounds Maintenance (71), Landscape Design (45), Landscape Installation (71), Pruning (15), Basic Carpentry (25), Small Engines (25), Pesticide Dispensers and Applicator's Course (18

Winter Semester

ENGL 131 Horticulture Communications English 2 2 (4,0,0) 3 credits

This course extends writing, research, oral presentation and computer skills. Instruction will include report writing and job search skills.

HORT 160 Weeds (26 hours) 1 credit

Aspects to be studied are biology of weeds, identification, control measures and common herbicides

HORT 161 Nursery Production and Retailing (26 hours) 1 credit

Nursery production is an important aspect of the horticulture industry in B.C., with a significant volume of landscape plants exported to the rest of Canada. Topics to be covered include site selection, management of field and containerized stock, plant propagation, fertilization, soil mixes and irrigation. Also covered will be the retailing of nursery stock and horticultural products in a garden centre.

HORT 162 Fruit and Vegetable Production (26 hours) 1 credit

In fruit production the course examines site selection, rootstocks, pollination, pruning, and the use of chemical growth regulators. Areas to be covered in vegetable production include seed germination, growing transplants, cultivation, fertilization, irrigation and cultural requirements of some important vegetables

HORT 163 Landscaping (26 hours) 1 credit

Landscaping is an important and integral part of the urban environment. The course covers the principles of landscape design, developing a landscape plan, hard landscaping, landscape installation and landscape maintenance.

HORT 164 Turfgrass Management  (26 hours) 1 credit

The student will learn about the botany of grasses, selection of different grass species, seeding and sodding of lawns, fertilizers, irrigation, mowing and cultivation.

HORT 170, HORT 180 Horticulture Practical 2 (595 hours) 3 credits

The practical sessions are an integral part of the program and are designed to give students hands-on experience in developing required skills. Horticulture 180 is in the second term and is a continuation of Horticulture 170. Following are the major topic areas followed by the apportioned class hours: Plant Studies (30), Insect Studies (13), Soil Studies (10), Weed Studies (8), Indoor Plant Identification (14), Landscape Plant Identification (30), Plant Propagation (39), Greenhouse Crop Production (33), Greenhouse Practices (59), Grounds Maintenance (71), Landscape Design (45), Landscape Installation (71), Pruning (15), Basic Carpentry (25), Small Engines (25), Pesticide Dispensers and Applicator's Course (18).

HORT 190 Horticulture Practicum 3 credits

The objective of the practicum is to enhance and culminate the education acquired within the University environment with work experience at participating businesses and organizations. The practicum will allow the student to solidify information learned at TRU, to see its application in the work world and to participate in the day-to-day operation of a business. Through the practicum, the student will gain a deeper insight into the direction he/she wants to go within the horticulture industry

Water Treatment Technology ( Level 1, Level 2, and Level 3)
Water Treatment Technology Diploma 
The Water Treatment Technology Program is an innovative and unique program that is designed to deal with the educational concerns in the water treatment industry. The program supports a progressive credential structure (certificates, diploma, degree) as well as a flexible distance delivery format promoting the “life-long learning” concept strongly supported by Thompson Rivers University. 

The main objective for the program is to provide a comprehensive educational opportunity for immediate and future plant operators and managers. The target student audience would typically fall into the following general categories.

· Plant operators achieving the required continuing education unit (CEU) to meet or improve their certification level..

· Plant operators achieving the required continuing education unit (CEU) to meet or improve their certification level AND ladder their education to the Water Treatment Technology Program.  

· Entry level students who have no direct experience but would like to enter the field of Water Treatment Technology.

In order to accommodate the above students most effectively, a creative delivery method combining distance education with on-site block practicums is used.  The bulk of the training can be done at home or at work resulting in reduced cost and scheduling concerns for both students and employers. Scheduled on-site practicums at the Kamloops River Street Plant expose students to the plants “state of art” technology and ensure that the applied nature of our program is maintained. The program is designed to be flexible so students can apply to have the practicum performed at a more convenient location. 

	Course Number
	Course Name - 

	WTTP 170
	Water Sources

	WTTP 171
	Water Treatment I

	WTTP 173
	Mechanical Systems I

	WTTP 180
	Electrical Fundamentals

	WTTP 182
	Instrumentation

	WTTP 185
	Water Treatment II

	WTTP 270
	Electrical Fundamentals II

	WTTP 272
	Advanced Coagulation and Particle Removal


Animal Health Technology Diploma
http://www.tru.ca/science/aht/diploma.html
The AHT program is two-year program designed to train individuals for employment as professionals in the field of veterinary medicine. An Animal Health Technologist works under the supervision of veterinarians and veterinary scientists in a variety of areas including: diagnostic testing, radiography, medical procedures, office protocol, animal nursing, anaesthesia and surgical assistance. Although most graduates are employed in private veterinary practices, positions may be obtained in the emerging biotechnical fields, animal shelters, zoological parks and other animal oriented areas in the public and private sectors. Graduates can expect a varied and satisfying career.

TRU has offered the AHT program in British Columbia since 1981. The program is accredited by the Canadian Veterinary Medical Association, and combines classroom and laboratory instruction, field and clinical experience with small and large animals. Students have daily hands-on experiences with small animals in the teaching facility on campus. Large animal work is carried out in a separate facility where students develop hands-on experience with cattle, goats, pigs, horses and other livestock.

The program involves up to 30 class contact hours of lecture and laboratory per week. Students are also responsible for case study sessions and for providing routine daily care for the University animals. Animal care involves evening and weekend duty. During the second year of the program, six weeks of practical experience are required at facilities throughout British Columbia.

Courses

First Year
ANHT 101 Laboratory Mathematics
ANHT 109/199 Animal Behaviour I and II
ANHT 151 Veterinary Terminology
ANHT 152/162 Animal Nursing I and II (L)
ANHT 153 Immunology
ANHT 154 Veterinary Office Management (L)
ANHT 156 Pharmacology
ANHT 159 Domestic Animal Anatomy & Physiology I (L)
ANHT 167 Dentistry for Animal Health Technicians
ANHT 169 Domestic Animal Anatomy & Physiology II (L)
ANHT 172/173 Veterinary Clinical Pathology I and II (L)
ANHT 180 Parasitology (L)
ENGL 166 Occupational Writing for AHTs
MICR 158/168 Veterinary Microbiology I and II (L)

Second Year
ANHT 209/299 Animal Behaviour III and IV
ANHT 220 Clinical Practicum IV
ANHT 251 Anesthesiology (L)
ANHT 252 Clinical Practicum I
ANHT 253 Large and Small Animal Diseases
ANHT 254 Large Animal Sciences
ANHT 255/265 Large Animal Clinics I and II (L)
ANHT 257/267 Surgical Assistance I and II (L)
ANHT 258/268 Radiology I and II (L)
ANHT 259/262 Animal Nursing and Ward Care III and IV (L)
ANHT 260 Field Work Experience
ANHT 261 Theriogenology
ANHT 263 Clinical Practicum II
ANHT 264 Anesthesia and Intensive Care (L)
ANHT 269 Laboratory Animals (L)
ANHT 270 The Animal Health Technologist and Society

Horticulture/Management Diploma 

This diploma is designed for graduates of a one-year accredited certificate horticulture program. Completion of this diploma program will increase business knowledge and skills and enhance employability and/or performance in the horticulture industry at the supervisory or management level. The diploma course will also provide valuable training for persons who operate, or plan to operate their own horticultural business.

Graduates of this program are eligible to enter the applied degree in horticulture at Olds College at the 3rd year level.

Fall Semester

ACCT 100 
 Financial Accounting (3,0,0) 3 credits

This course offers an introduction to the fundamentals of financial accounting. Topics include the accounting cycle, adjusting entries, merchandising accounting, sales taxes, cash, temporary investments, accounts and notes receivable, inventory, capital assets, current liabilities, long-term liabilities, introductory corporate accounting, cash flow statements, and financial statement analysis. An accounting-related software package may be taught to meet the needs of particular programs.



MNGT 143  
Introduction to Marketing (3,0,0) 3 credits

This course is designed to provide students with an overall view of the marketing function. They will come to understand the role of marketing in society and its application within organizations. Topics include marketing strategy, market segmentation, planning and implementing and marketing mix (the product, price, channels of distribution, advertising and personal selling functions), and managing and controlling the marketing process.

MNGT 170 Introduction to Business (3,0,0) 3 credits
This course is intended to provide students with a basic understanding of business in Canada. Topics include an introduction to the contemporary business environment with a focus on the functions of business including human resources, production, marketing, finance, and international business.

MNGT 245  
Professional Selling (3,0,0) 3 credits

This course introduces students to contemporary personal selling methods and techniques. It also helps them develop professional sales skills as well as prepare them for entry into the field of selling. Topics include: the role of selling in marketing; communication styles; and planning and making a professional sales presentation following an organized selling process. Students are expected to participate in role-play and simulated selling situations.

Plus one elective from:

MNGT 240  Customer Services Marketing (3,0,0) 3 credits

This course tackles the important issues facing customer service providers and customer service managers today. It provides students with: (1) a thorough understanding of the customer service industry, (2) a working knowledge of the current trends and the ability to interpret those trends, and (3) the fundamental abilities and strategies that lead to the successful implementation of customer service. The course will involve lectures, videos, readings, role plays, case studies and group discussions of current issues in services marketing and customer service strategies.

Dendrology 1 (3,0,2)(L) 3 credits

Dendrology is a survey of the structure, function, ecology, and identification of trees. The lecture component deals with two major areas: 1) the structure and function of trees, i.e., reproduction, development, anatomy, morphology and physiology; 2) the ecology and evolution of trees. The laboratory surveys a selection of Canadian, North American, and introduced tree species. Deciduous species are emphasized in FRST 112 and coniferous species in FRST 122. Field trips are an integral part of the course.

Winter Semester

BBUS 237 
Management Information Systems 1 (3,0,2) 3 credits

This course provides an introduction to computers and management information systems. The lectures are designed to address and "de-mystify" the conceptual workings of the computer and its place in the management environment. The seminars will be used to develop practical computing skills in the area of operating systems, word processing, spreadsheets, electronic mail, and the internet.



Organizational Behaviour (3,0,0) 3 credits

This course is an introductory examination of work organizations and the behaviour of individuals within them. The topics covered are: understanding and managing individuals in organizations; interpersonal relationships and communications; understanding and managing work groups; understanding organization design; and understanding and managing organizational change.



MNGT 281 
Introduction to Human Resource Management (3,0,0) 3 credits
This course is designed to provide students with an understanding of the human resource management (HRM) function within organizations, including an appreciation of the roles of both HRM specialists and line managers in designing and implementing effective HRM policies and practices.

Plus two electives from:

MNGT 248   
Marketing Communications (3,0,0) 3 credits

This course studies the uses of marketing communications in our society with a focus on the creation and management of various promotions. The basis of communications planning is ensuring all contact between the marketer and the consumer and other stakeholder groups are consistent and integrated. Lectures, discussions, exercises and projects are used to develop a greater understanding of the principles and practices of marketing communications.

MNGT 293 
Commercial Law (3,0,0) 3 credits

This is an introductory course in commercial law. Topics include the basic legal concepts involved in torts, contracts, professional misconduct and liability, intellectual property, commercial transactions, employment law and real estate law. The course uses case studies to integrate the various areas of law covered and to develop the student's analytical and problem-solving skills.

Dendrology 2 (3,0,2)(L) 3 credits

This course is a continuation of Dendrology 1. The laboratory surveys a selection of B.C., Canadian, North American and introduced coniferous tree species.



Greenhouse Production (2,0,4) 3 credits

This course will provide students an opportunity to acquire new skills and improve on existing skills in a "Hands on" work related environment. The main emphasis of this course will be bedding plant production.



The Systematics of Flowering Plants (2,0,3)(L) 3 credits

An introduction to seed plant taxonomy and systematics with historical and contemporary perspectives. The laboratory emphasizes descriptive morphology and identification of the local flora. Each student will be required to submit a plant collection of twenty-five specimens.



Adventure Studies

http://www.tru.ca/tourism/adventure.html
As an alternative to resource use, TRU offers a number of outdoor adventure programs. 

TRU’s Adventure Studies Department now offers six diverse programs of study, from eight-month certificates to four-year bachelor degrees. Each program enables students to obtain the knowledge and qualifications required for employment and careers in the eco and adventure tourism industry. 

· Adventure Sports Certificate 

· Adventure Guide Diploma 

· Adventure Management Diploma 

· Canadian Mountain and Ski Guide Certification Program 

· Adventure Studies in the Bachelor of Tourism Management degree 

· Adventure Studies in the Bachelor of Business Administration degree (pending)

Adventure Sports Certificate - an introduction to adventure sports and the adventure industry with extensive time on field activity courses and compressed and modularized classroom course instruction. This is the ideal program for entry-level adventure students and students wishing to explore their career interest in adventure-related fields. 

The Adventure Guide Diploma - the best known guide training program that attracts worldwide scrutiny and sets the standard for training whitewater, ocean, climbing and ski guides in Canada.

The Adventure Management Diploma - a program of studies that provides students with a broad background and understanding of the management of adventure activities and the opportunity to develop proficiency in their personal adventure sport skills. Can be applied as the first two years of the Bachelor of Tourism Management degree if students wish to continue their studies. 

The Canadian Mountain and Ski Guide Certification Program - a collaborative program between the Adventure Studies Department and the Association of Canadian Mountain Guides (ACMG). The program includes industry-recognized certifications to the standards of the ACMG and International Federation of Mountain Guide Associations (IFMGA). The highest level of training in the CMSG program is the Mountain Guide, recognized by the IFMGA in 19 countries worldwide.

Adventure Studies (Major and Minors) in the Bachelor of Tourism Management – a unique combination of theory and practice, both local and abroad, that produces competent graduates who quickly apply their skills to their careers as consultants to businesses, organizations, communities and governments as research assistants, tourism product developers and tourism industry professionals.

Adventure Management Major and Minors in the Bachelor of Business Administration (pending)- an integration of adventure operations with business studies that expands the options for BBA graduates to work in an applied industry. This combination of studies, complementary and ground-breaking, will provide the adventure industry with a higher level of business management and entrepreneurial skill.

University of British Columbia

http://www.ubc.ca/
The University of British Columbia is BC’s biggest university. In addition to its main Vancouver campus, UBC has two other campuses: UBC Okanagan located near Kelowna, UBC Robson Square, located in downtown Vancouver.  UBC jointly offers courses at the Great Northern Way in East Vancouver with SFU, BCIT, and the Emily Carr Institute. UBC’s total full time and part time enrolment is about 44,000. UBC Okanagan serves about 4,000 students.

A detailed list of programs offered is at 

https://you.ubc.ca/ubc/program.do?programAction=DegreeProgramList
From there, information about natural resources program can be found.

A complete list of courses offered is available at 

http://www.students.ubc.ca/calendar/courses.cfm?page=name
Faculty of Forestry http://www.forestry.ubc.ca/Students/Undergraduate/Prospective/DegreePrograms/tabid/59/Default.aspx
UBC’s Faculty of Forestry offers four distinct 4-year undergraduate Bachelor of Science degree programs, covering a range of conservation, resource management, and manufacturing subject areas. It also offers a five-year cooperative program, with integrated work placement sessions. Within the BSc program, students can pursue a number of specializations.

Forest Sciences
http://www.forestry.ubc.ca/Students/Undergraduate/Prospective/DegreePrograms/tabid/59/STUDENTS/Undergraduate/Prospective/DegreePrograms/ForestSciences/tabid/447/Default.aspx
Students in the Forest Science program gain a strong foundation in the basic biological and environmental sciences, with emphasis on the components and function of forest ecosystems. This includes genetics, soils, weather and climate, tree form and function, ecology, entomology, pathology, silvics, silviculture and fire science. During their second year students choose a compliment of courses that match their interests, allowing them to conduct research and design an area of concentration that can include:
· Forest ecology 

· Forest entomology or pathology 

· Forest fire science 

· Forest genetics or biotechnology 

· Forest hydrology and aquatic sciences 

· Forest soils 

· Tree physiology 

· Wildlife ecology 

UBC’s forestry education constantly challenges students to apply what they are learning. Lab sessions are often held outdoors to bring a hands-on reality to the education students get in the classroom. In addition to the lab sessions, field schools are an integral part of the forestry programs. The Forest Science program has one field school that students are required to attend, held at the beginning of third year. This field school is designed to introduce students to local forestry issues in the interior region of British Columbia, providing additional studies in land use, management, and silviculture. 
	FOUR YEAR FOREST SCIENCE PROGRAM MAP 

	 
	Term 1
Sep - Dec 
	Term 2
Jan - Apr 
	Summer
May - Aug

	Year 1 
	Basic Sciences, English, Math, Intro to Forestry, and Soil
	Summer

	Year 2 
	Cell Biology, Organic Chemistry, Biometrics, Forest Plant Biology and Forest Ecology
	Summer
	Fall Interior Field School 

	Year 3  and Year 4
	Advanced Biometrics, Entomology, Pathology, Fire Science, and Wildlife
	Forest Genetics, Research Methods, and Biological Diversity
	Summer

	
	12 credits Specialization, 18 credits Forestry Electives, 9 credits General Electives, and Graduate Thesis
	
	


	FIVE YEAR FOREST SCIENCE PROGRAM MAP (CO-OP OPTION) 

	 
	Term 1
Sep - Dec 
	Term 2
Jan - Apr 
	Summer
May - Aug

	Year 1 
	Basic Sciences, English, Math, Intro to Forestry, and Soil
	Summer

	Year 2 
	Cell Biology, Organic Chemistry, Biometrics, Forest Plant Biology and Forest Ecology
	Co-op 1
	Fall Interior Field School 

	Year 3 
	Advanced Biometrics, Entomology, Pathology, and Electives
	Forest Genetics, Silviculture, Aquatic Ecosystems, and Electives
	Co-op 2 

	Year 4 
	 Seminar, Fire Science, Wildlife, Graduating Thesis, and Electives 
	Co-op 3 
	Co-op 4 

	Year 5 
	Co-op 5 
	Forest Genetics, Research Methods, Biological Diversity, and Electives
	
	


Students are eligible to register as a Registered Professional Forester or a Registered Professional Biologist with the Association of B.C. Forest Professionals or Association of Professional Biologists of British Columbia, provided they have fulfilled those associations’ requirements. Eligibility for the RPBio can be accomplished within the forest science degree program, but the academic requirement of the RPF designation usually requires a minimum of one additional year of studies.

Forest Science - Specialization in International Forestry
http://www.forestry.ubc.ca/Students/Undergraduate/Prospective/DegreePrograms/ForestSciences/International/tabid/451/Default.aspx
The Forest Science (Specialization in International Forestry) program places the biology and dynamics of forest ecosystems within a global perspective of how forests function throughout the world. Students study the same basic sciences as with the regular Forest Sciences program, but also incorporate the study of a second language and learn the cultural context in which forestry is practiced. They also have the opportunity to gain both academic and first hand knowledge of forest ecosystems outside of British Columbia by studying abroad. 

COURSES

	MATH 100 (3) Differential Calculus with Applications to Physical Sciences and Engineering 
Derivatives of elementary functions. Applications and modeling: graphing, optimization. 
or
MATH 102 (3) Differential Calculus with applications to Life Sciences 
Functions, derivatives, optimization, growth and decay, oscillations and series. 

MATH 101 (3) Integral Calculus with Applications to Physical Sciences and Engineering 
The definite integral, integration techniques, applications, modeling, linear ODE's. or
MATH 103 (3) Integral Calculus with Applications to Life Sciences 
Antiderivatives and definite integrals, applications to probability and dynamical systems. 

BIOL 111 (3) Cell and Organismal Biology 
Structure and functioning of cells and multicellular organisms. 

BIOL 121 (3) Ecology, Genetics, and Evolution 
Ecological relationships in populations, mechanisms of inheritance, evidence for and mechanisms of evolution. Recommended for science students..

BIOL 140 (2) Laboratory Investigations in Life Sciences 
Guided experimental investigations of biological questions 

CHEM 111 (4) Principles of Chemistry I 
Stoichiometry, atomic and molecular structure, chemical periodicity, descriptive inorganic chemistry. Not open to students with credit for Chemistry 12.
or
CHEM 121 (4) Structural Chemistry, with Application to Chemistry of the Elements 
Fundamentals of structural chemistry; descriptive chemistry of main-group elements, with industrial and environmental applications. 

CHEM 113 (4) Principles of Chemistry II 
General and ionic equilibrium, solubility, thermodynamics. Introductory organic chemistry: stereochemistry; substitution, elimination and oxidation-reduction reactions.
or
CHEM 123 (4) Physical and Organic Chemistry 
Principles of equilibrium and chemical thermodynamics. Introductory organic chemistry: stereochemistry; substitution, elimination and oxidation-reduction reactions. 

Two of First Year English from: 

ENGL 110 (3) Approaches to Literature 
Study of selected examples of poetry, fiction, and drama. Essays are required. 

ENGL 111 (3) Approaches to Non-fictional Prose 
Study of a selection of prose texts ranging in length from the essay to the book, with emphasis on writing of the twentieth century. Essays are required. 

ENGL 112 (3) Strategies for University Writing 
Study and application of the principles of university-level discourse, with emphasis on expository and persuasive writing. Essays and exercises are required. 

ENGL 120 (3) Literature and Criticism 
Enriched study of selected works of literature from a number of critical perspectives. Open to students with a mark of "A" in English 12 or "B+" in English Literature 12. Essays are required. 

ENGL 121 (3) Introduction to Literary Theory 
Study of various theories of literature. Open to students with a mark of A in English 12 or B+ in English Literature 12. Essays are required. 

FRST 100 (2) Introduction to Forestry 
An overview of forestry. History of forestry and the forestry profession, present status and role of forestry, forest policy and future trends in use of forest resources. 
SOIL 200 (3) Introduction to Soil Science 
Physical, chemical and biological properties of soils; soil formation, classification, use and conservation. 

AGRO 244 (3) Forest and Agriculture Climatology 
An introduction to the basic principles and processes of climatology. Energy and water balance concepts. Atmospheric motion. Microclimate modification and air pollution. Climate classification and land capability. 



Year 2 

BIOL 200 (3) Cell Biology I: Structural Basis 
Structure and function of plant and animal cells; membrane models, cytoplasmic organelles, biological information from gene to protein, the endomembrane system, secretion, intracellular digestion, endocytosis, transport processes, cytoskeleton and cell motility. 

BIOL 201 (3) Cell Biology II: Introduction to Biochemistry 
Biological micro- and macromolecules, protein structure and enzyme action, energy transfer, selected metabolic sequences and their regulation. 

CHEM 233 (3) Organic Chemistry for the Biological Sciences 
Reactions and properties of carbonyl compounds, carbohydrates, amino acids, nucleic acids. Not for credit in Chemistry and Biochemistry programs. 

CHEM 235 (1) Organic Chemistry Lab 
Techniques of organic chemistry. To be taken in conjunction with, or in the term following, CHEM 233. 

FRST 200 (7) Forest Plant Biology 
An integrated course dealing with the structure, function and classification of forest plants. 

FRST 201 (7) Forest Ecology and Silvics 
An integrated course dealing with the structure, function, and classification of forest ecosystems. 

FRST 231 (3) Introduction to Biometrics 
Basic theories of probability and statistics. Sampling distribution, methods of estimation and hypothesis testing; goodness of fit and tests for independence; analysis of variance, regression and correlation. 

Language (6) 

Region-Specific Elective (3) 



Year 3 

FRST 351 (2) Interior Field School (Preceding Term 1)
Field study at an interior BC location concentrating on land use, management and silviculture. Fees will be assessed to meet expenses. 

FRST 302 (3) Forest Genetics 
Population genetics and conservation of genetic resources; principles of genetics and their application to forestry. 

FRST 306 (3) Silviculture II 
Stand tending practices; stand density management, pruning and fertilization; silvicultural systems; silviculture guides and development of prescriptions; elements of decision making, monitoring and control systems; connections to forest level planning. 

FRST 308 (2) Forest Entomology 
An introduction to insects which cause damage to forests and forest products; how insects live; life cycles and attack symptoms of representatives of major groups of insects; principles for control and management. 

FRST 309 (2) Forest Pathology 
Biology and management of forest tree diseases. 

FRST 327 (2) Forest Fire Science and Management 
Ecological effects of fire; fire behaviour; fire danger rating; principles of fire management and prescribed fire use. 

FRST 385 (3) Watershed Hydrology 
Measurement and analysis of hydrological processes in response to forest management activities. 

FRST 386 (3) Aquatic Ecosystems and Fish in Forested Watersheds 
Effects of forest management activities on fish and aquatic ecosystems. 

FRST 395 (3) Forest Wildlife Ecology and Management 
Biology of important bird and mammal species resident in forested regions, with particular emphasis on the influences of silvicultural and logging practices. 

FRST 430 (3) Advanced Biometrics 
Analysis of variance, multiple regression and analysis of covariance. Design and analysis of experiments. 

Language (6) 

Region-Specific Elective (3) 



Year 4 

AGRO 402 (3) Sustainable Soil Management 
Application of fundamental, unifying, soil science principles in sustainable ecosystem management.
or
AGRO 403 (3) Field and Laboratory Methods in Soil Science (Term2)
Fundamental field and laboratory procedures and techniques in soil science. 

FRST 311 (3) Plant Physiology I 
Mechanisms and regulation of functional processes contributing to the assimilation, transport and utilization of water, mineral nutrients and carbon by plants. 

FRST 399 (4) Research Methods 
Lectures and seminars in research philosophies and the scientific method, with special emphasis on field research. 

FRST 495 (3) Biological Diversity and Forest Management 
Principles, problems, and practices of managing forests and nature reserves for biological diversity; integration of forestry and wildlife with particular emphasis on diversity of all life forms. 
or
BIOL 416 (3) Principles of Conservation Biology 
Genetics and demography of small and fragmented populations; global and local conservation problems; case histories of endangered animals and plants. Three compulsory weekend field trips. 

FRST 498 (6) B.Sc. Thesis in Forestry 
An independent study or research project of a subject of special interest to the student under the direction of a staff member. The subject must be appropriate to the student's area of concentration. 

Region-Specific Area of Concentration Electives (9) 

Region-Specific Elective (3) 

International Experience - Up to 12 months of educational exchange or work internship to the region of specialization, to be done after the completion of second year.

	


Natural Resource Conservation
http://www.forestry.ubc.ca/Students/Undergraduate/Prospective/DegreePrograms/tabid/59/STUDENTS/Undergraduate/Prospective/DegreePrograms/NRC/tabid/457/Default.aspx
	[image: image2]

	The Natural Resources Conservation Program provides students with skills and knowledge to meet the challenges such as climate change, resource management and sustainability. Natural resources conservation is an important issue throughout BC, Canada and the world. Conservation science is concerned with the maintenance of habitats, the persistence of diverse natural resources, an understanding of human behaviours, and recognizes that a balance is needed among environmental, social, economic, cultural, and aesthetic values.  Conservation scientists help society make the best possible environmental choices for achieving resource sustainability. 

The program is multi-disciplinary involving courses in biology, geography, economics, sociology, terrestrial and aquatic ecology, conservation biology and biodiversity, philosophy and ethics, wildlife and fisheries management, hydrology, math and computer science, policy and planning, globalization, indigenous perspectives, and sustainability. Attention is paid to different resource systems such as forests, agriculture/range, energy/minerals, oceans/lakes/rivers. The program has its foundation in the biological and social sciences, teaching direct applications in the lab and in the field of technologically advanced tools available to resource planners and managers, such as Geographic Information Systems, satellite image and aerial photo remote sensing technologies, computer modeling software, and quantitative statistical techniques. 

The program not only provides a thorough understanding of natural ecosystems, but provides an appreciation for the political, legal and socioeconomic contexts which affect the design and outcomes of conservation and management strategies. The program emphasizes the development of oral and written communication skills, problem-solving skills, teamwork, and leadership. Students are introduced to research and data collection methods, study designs, and have opportunities for independent research.

FOUR YEAR SCIENCE AND MANAGEMENT MAJOR PROGRAM MAP ( NON CO-OP OPTION) 
 

Term 1
Sep - Dec 
Term 2
Jan - Apr 
Summer
May - Aug
Year 1 
Basic Sciences, English, Math, Introduction to Conservation, Soil Science, Economics, Sociology

Summer

Year 2 
Conservation Foundations, Forest biology and Ecology, Introduction to Biometrics and Computer Applications, Introduction to Physical Geography 

Summer

Year 3 
Resource Economics, Conservation Biology and Biodiversity, Geographic Information Systems, Hydrology, Wildlife and Fish Biology, Conservation Planning, Resource Sociology 

Summer

Year 4 
Integrated Field Course

Conservation Policy, Remote Sensing, Fish Conservation and Management

 

This program is unique from most conservation biology or environmental science programs because students are constantly challenged to apply what they are learning. Lab sessions are often held outdoors to bring a hands-on reality to the classroom education. This program offers two specializations: the major in Science and Management and the major in Global Perspectives. Both programs offer students an opportunity for international educational and students in the Science and Management Major are encouraged to participate in international education.  

The Science and Management Major focuses on the conservation and management of renewable natural resources, and landscape and local level planning for both terrestrial and aquatic ecosystems in the Pacific Northwest. The highlight of the program is the Integrated Field School, which students take in their fourth year. During the semester-long field school, students work and learn in three different ecosystems in British Columbia; alpine, grassland and aquatic. Leading conservation experts provide detailed field and seminar instruction. Students learn to conduct, analyze, interpret and write-up basic field research. They learn to conduct land-use planning exercises and apply different restoration methods and strategies in a field context.  Students gain a hands-on understanding of the biological and social aspects of conservation problems and successful conservation strategies. Compared to the Global Perspectives Major, the Science and Management major is more rigorous in terms of the natural sciences, has more intensive exposure to Pacific Northwest planning, management and conservation issues, and is more in line with criteria to obtain status as a Professional Biologist or Professional Forester.

The Global Perspectives Major focuses on the conservation and management of renewable and non-renewable resources, policy formation and planning within a global context. Students apply their international knowledge of resource systems and assessment tools, consider supply and demand issues, governance and institutional capacity and develop and compare alternative resources management and policy scenarios that balance environmental, economic and social sustainability. Two notable features of this major are the international education that students receive through either a study abroad period or an intensive international field school or related experience, and the global issues capstone course which uses international case studies and modeling approaches to explore the effects of decision-making on resource sustainability. The international experience required for the GP major could involve study abroad, international internship, field school or volunteer experience. Experience must be gained outside of Canada, and for international students, it must also be in different country from which they most recently lived. Compared to the Science and Management Major, the Global Perspectives Major examines additional resource systems, has more emphasis on international policy and planning, and requires mandatory international experience. 



	FOUR YEAR SCIENCE AND MANAGEMENT MAJOR PROGRAM MAP ( NON CO-OP OPTION) 

	 
	Term 1
Sep - Dec 
	Term 2
Jan - Apr 
	Summer
May - Aug

	Year 1 
	Basic Sciences, English, Math, Introduction to Conservation, Soil Science, Economics, Sociology
	Summer

	Year 2 
	Conservation Foundations, Forest biology and Ecology, Introduction to Biometrics and Computer Applications, Introduction to Physical Geography 
	Summer

	Year 3 
	Resource Economics, Conservation Biology and Biodiversity, Geographic Information Systems, Hydrology, Wildlife and Fish Biology, Conservation Planning, Resource Sociology 
	Summer

	Year 4 
	Integrated Field Course
	Conservation Policy, Remote Sensing, Fish Conservation and Management
	


	FIVE YEAR GLOBAL PERSPECTIVES MAJOR PROGRAM MAP (CO-OP OPTION) 

	 
	Term 1
Sep - Dec 
	Term 2
Jan - Apr 
	Summer
May - Aug

	Year 1 
	Basic Sciences, English, Math, Introduction to Conservation, Soil Science, Economics, Sociology
	Summer

	Year 2 
	Conservation Foundations, Forest biology and Ecology, Introduction to Biometrics and Computer Applications, Introduction to Physical Geography
	Co-op 1

	Year 3,

4 & 5 
	Geomatics, Conservation Biology and Biodiversity, Resources and Economics, Resources and Society, International Policy/Governance and Resources, Indigenous Perspectives, Globalization, Aquatic Resources, Agriculture/Food Systems, Forestry and Energy Resources
	Co-op 2 

	
	Resource Systems electives, International Experience*, language, general electives
	Co-op 3 
	Co-op 4 

	
	Co-op 5 
	Global Resources capstone course,

Resource Systems electives,  language, general electives
	


	Core Courses


	Geomatics - one of FRST 443, FRST 491, CONS 340, GEOG 270, GEOG 376, or GEOG 471
	3 

	Conservation Biology and Biodiversity - one of CONS 330, BIOL 408, BIOL 416, FRST 495, FRST 395, BIOL 445, or GEOG 307
	3 

	Resources and Economics - one of FRST 318, ECON 234, ECON 335, ECON 371, ECON 374, ECON 472, or GEOG 361
	3 

	Resources and Society - one of SOCI 360B, FRST 470, SOCI 420A, GEOG 310, GEOG 310, GEOG 410, GEOG 411, ANTH 330, or ANTH 360
	3 

	International Policy/Governance and Resources - one of CONS 440, FRST 415, or POLI 351
	3 

	Indigenous Perspectives - one of CONS 370, ANTH 220, ANTH 304A, ANTH 401A, FNSP 200C, HIST 302, or IHHS 301
	3

	Globalization - one of WOOD 461, ECON 255, GEOG 121, or GEOG 122
	3

	 Resource Systems Courses


	Oceanography/Fisheries/Water Systems - one of FRST 386, CONS 486, EOSC 270, EOSC 370, EOSC 371, EOSC 314, EOSC 478, EOSC 478, BIOL 402, BIOL 465, or BIOL 466
	3

	Agriculture/Food/Range Systems - one of AGRO 260, AGRO 360, AGRO 361, AGRO 401, AGRO 402, AGRO 250, FNH 200, FNH 355, FRE 306, FRE 340, BIOL 343, or FRST 444
	3

	Forestry Systems - one of FRST 305, FRST 351, or FRST 439
	2/3

	Energy/Mineral Systems - one of CONS 425, EOSC 210, EOSC 311, EOSC 312, or MINE 290
	


CONS: Natural Resources Conservation

CONS 101 (1) Introduction to Conservation 

Seminars on current natural resources conservation and forest sciences topics. [1-0-0]

CONS 200 (3) Foundations of Conservation 

Conceptual foundations of conservation; means of conserving nature and natural resources. [3-0-0]

CONS 320 (3) Natural Resource Communications 

Concepts and techniques for communication with various constituencies in the natural resources arena. Principles of public relations, conflict resolution and public participation in resource planning and decision making. Business and professional speaking. [2-3]

CONS 330 (3) Conservation Biology 

Fundamental concepts in conservation biology. Different philosophies and perspectives on setting priorities for managing biodiversity. [2-3-0]

CONS 340 (3) Introduction to Geographic Information Systems for Forestry and Conservation 

Introduction to principles, practice and context of Geographic Information Systems (GIS) applied to forest management and natural resource conservation issues. Priority enrolment to students in the Faculty of Forestry. [2-2-0]

CONS 370 (3) Perspectives on First Nations and Forest Lands 

History of contact in North America, contemporary relations, Aboriginal Rights, contemporary treaty processes including interim measures, co-management/joint ventures, traditional uses, and self government. Some full day field trips. Fees will be assessed to meet expenses. [3-0-0]

CONS 425 (3) Sustainable Energy: Policy and Governance 

Energy as a policy problem; governance framework for energy policy; prominent controversies in Western Canadian energy policy; the politics and policy of energy alternatives. [3-0-0]

CONS 440 (3) Conservation Policy 

Contemporary issues are used to examine conservation policies designed to achieve conservation objectives. [3-0]

CONS 449 (1-6) c Directed Studies in Natural Resources Conservation 

In special cases and with the approval of the instructor concerned, a student may carry out directed studies of specific problems in natural resources conservation. 

CONS 451 (15) Integrated Field School 

Field methods, research and analysis, community oriented projects, and the interactions between biological and social aspects of conservation research. Students may not take any other courses in conjunction with CONS 451. Restricted to students registered in fourth year of the B.Sc. (NRC). [10-10-10]

CONS 452 (6) Global Perspectives Capstone 

Examination of global resources and sustainability via scenario evaluation, modelling, and prescription. [3-0-3]

CONS 481 (3) Conservation Planning and Wildland Recreation 

Theory and tools needed for the selection and design of protected areas, the designation of land use types, and the management and conservation of wildland recreation resources. [2-2-0]

CONS 486 (3) Fish Conservation and Management 

Principles of fish biology, population and community ecology necessary to understand conservation and management; overview of current issues, tactics and institutions involved with fisheries conservation and management. [2-3-0]

CONS 491 (2) Issues in Recreation, Natural Areas Management and Resource Conservation 

A seminar on issues in resource-based recreation and related tourism, wildlife and natural heritage conservation in the governance of lands and coastal resources; analysis of recreation and related tourism, wildlife and natural heritage policies; the application of research findings to natural heritage including wildlife conservation and recreational land management. [2-0]

CONS 495 (3) Principles of Managing Problem Wildlife in Forests and Agricultural Environments 

Impacts of wildlife on crop productivity in temperate and tropical environments, the resiliency of wildlife populations to conventional control methodology, adoption of innovative methods to reduce crop damage, and the impact of introduced species on native fauna. [2-0-1] 

CONS 498 (3) Thesis or Special Project 

An independent study or research project of a subject of special interest to the student under the supervision of a staff member. 

CONS 500 (3) Seminar in Biological Conservation 

Topics in conservation biology with application to current issues and particular reference to (but not limited to) forested ecosystems. [2-0-1]

CONS 501 (3) Topics in Conservation Genetics 

The genetics of small populations, inbreeding, extinction risks due to genetic versus demography factors, adaptation and climate change, and methods for assessing genetic diversity for conservation planning. 

CONS 502 (3) Conservation Policy 

Examination of international and Canadian conservation agreements and policies as instruments of distributive justice. Application of contemporary theories of justice to conservation policy issues. 

CONS 503 (1-6) d Topics in Conservation 

CONS 504 (1-6) c Directed Studies in Conservation 

CONS 520 (3) Conservation Policy 

Examination of international and Canadian conservation agreements and policies as instruments of distributive justice. Application of contemporary theories of justice to conservation policy issues. 

Forest Resources Management
http://www.forestry.ubc.ca/Students/Undergraduate/Prospective/DegreePrograms/tabid/59/STUDENTS/Undergraduate/Prospective/DegreePrograms/ForestResourcesManagement/tabid/437/Default.aspx
The mission of the Forest Resources Management Department is to provide an outstanding education in forestry and conservation that is integrated, international, and experiential. The department undertakes significant, innovative research, and promote an interdisciplinary environment that attracts world-class scholars and graduate students. It engages indigenous peoples, in Canada and abroad, in their stewardship of forest lands. The department fosters public understanding of, and actively promote sustainable approaches to, regional and global natural resource and conservation challenges.

The Forest Resources Management program’s focus is on planning and managing our forest lands. Students learn how to integrate the use of a wide variety of natural resources including range, recreation, timber, water and wildlife. They study the basic sciences upon which forest resources management is based, and, through a choice of electives, emphasize biological, economic, social, or quantitative aspects. The program teaches students how to use science, principles, practices, and techniques to care for a forest so it remains healthy and vigorous. The program teaches students how to steward forests. It teaches them to manage forest fire issues, insects and diseases, improve wood quality through fertilization, pruning, spacing, and stand thinning, harvest trees with as little disturbance to the environment as possible, and collect seeds, grow and plant of new seedlings and husband new forests through to mature forest development.

Students are encouraged to think critically about balancing forest resources conservation with the demands of society. Through a choice of electives, the program can be focused to emphasize biological, economic, social, or quantitative aspects. Upon completion, all graduates will:

· Have a solid basis in sciences, and in the ecology of the forest and its resources. 

· Understand the responsibilities a professional forester has to the forests and the community.

· Understand the latest technological innovations in forest measurement and computer modeling including satellite imaging, remote sensing, Geographic Information Systems (GIS), computer modeling, 3D computer visualization, and global positioning systems (GPS).  

· Meet the academic requirements to become Registered Professional Foresters (RPFs). The program is recognized by the Canadian Forestry Accreditation board, and graduates who obtain their RPF designation are therefore eligible to work as professional foresters anywhere in Canada. 

The program challenges students to apply what they are learning. Lab sessions are often held outdoors to bring a hands-on reality to the education students get in the classroom. In addition to the lab sessions, field schools are an integral part of the forestry programs. The Forest Resources Management program has two field schools that students are required to attend, one at the beginning of third year, and one at the end of third year. These field schools are designed to introduce students to local forestry issues in different regions of British Columbia, as well as provide additional studies in land use, management and silviculture, site diagnosis, and the preparation of management options. Field skills are also reviewed and applied, making our graduates ready for the competitive workplace. 

B.S.F. in Forest Resources Management - Specialization in International Forestry 

An International Specialization allows students to focus on forest management in another part of the world.

Forests exist all over the world, and all countries manage their forests to help supply their need for forest products and to protect critical habitat and unique ecosystems. The concepts and scientific basis of sustainable forest management are applicable to any forested lands throughout the world. What is often lacking is the varying cultural and legal context within which forest resources management must be practiced from country to country. 

The Forest Resources Management (Specialization in International Forestry) program combines aspects of forest resources biology and management with developing a global perspective of forest management issues. Students are given the same science foundation as the Forest Resources Management program, but also study a second language, cultural sensitivity, and gain both academic and first hand knowledge of forestry outside of British Columbia by studying abroad.

	FOUR YEAR FRM PROGRAM MAP ( NON CO-OP OPTION) 

	 
	Term 1
Sep - Dec 
	Term 2
Jan - Apr 
	Summer
May - Aug

	Year 1 
	Basic Sciences, Biometrics and Computer Applications, Economics, English, Math, and Soil Science 
	Summer

	Year 2 
	Intro to Conservation, Forest Plant Biology, Ecology, Forest Measurement, Forest Operations I and Climatology. 
	Summer
	Fall Interior Field School 

	Year 3 
	Silviculture I, Entomology, Pathology, Fire Science, Wildlife, Watersheds, and the Integrated Field Lab. 
	Silviculture II, Forestry Economics, Forest Measurements, Fish & Aquatic Ecosystems, First Nations, and Forest Operations II. 
	Spring Coastal Field School 
	Summer

	Year 4 
	Social Science, Applied Programming, Visualization, Recreation, and a Graduating Paper 
	Sustainable Forest Management Integrated Course, Business and Wood Products Manufacturing.
	 


Year 1 
MATH 100 (3) Differential Calculus with Applications to Physical Sciences and Engineering  
Derivatives of elementary functions. Applications and modeling: graphing, optimization. 
or 
MATH 102 (3) Differential Calculus with applications to Life Sciences  
Functions, derivatives, optimization, growth and decay, oscillations and series. 
BIOL 111 (3) Cell and Organismal Biology 
Structure and functioning of cells and multicellular organisms. 
and 
BIOL 121 (3) Ecology, Genetics, and Evolution 
Ecological relationships in populations, mechanisms of inheritance, evidence for and mechanisms of evolution.. 
ECON 101 (3) Principles of Microeconomics  
Elements of theory and of Canadian policy and institutions concerning the economics of markets and market behaviour, prices and costs, exchange and trade, competition and monopoly, distribution of income. 
ENGL 110 (3) Approaches to Literature 
Study of selected examples of poetry, fiction, and drama. Essays are required. 
or 
ENGL 111 (3) Approaches to Non-fictional Prose 
Study of a selection of prose texts ranging in length from the essay to the book, with emphasis on writing of the twentieth century. Essays are required. 
or 
ENGL 112 (3) Strategies for University Writing 
Study and application of the principles of university-level discourse, with emphasis on expository and persuasive writing. Essays and exercises are required. 
or 
ENGL 120 (3) Literature and Criticism  
Enriched study of selected works of literature from a number of critical perspectives. 
or 
ENGL 121 (3) Introduction to Literary Theory 
Study of various theories of literature. 
CHEM 111 (3) Principles of Chemistry I 
Stoichiometry, atomic and molecular structure, chemical periodicity, descriptive inorganic chemistry. 
or 
CHEM 121 (3) Structural Chemistry, with Application to Chemistry of the Elements 
Fundamentals of structural chemistry; descriptive chemistry of main-group elements, with industrial and environmental applications. 
or 
PHYS 100 (3) Introductory Physics 
An introduction to fundamental concepts such as force, energy, momentum, and the use of graphs and vectors in physics; geometrical optics; electricity; laboratory exercises to familiarize the student with both the phenomena and the basic laboratory instruments commonly used to measure them. 
or 
PHYS 101 (3) Energy and Waves 
Conservation laws, rotational motion, simple harmonic motion, sound, fluids, heat, including biological applications. 
SOIL 200 (3) Introduction to Soil Science 
Physical, chemical and biological properties of soils; soil formation, classification, use and conservation. 
FRST 100 (2) Introduction to Forestry 
An overview of forestry. History of forestry and the forestry profession, present status and role of forestry, forest policy and future trends in use of forest resources. 
FRST 231 (3) Introduction to Biometrics  
Basic theories of probability and statistics. Sampling distribution, methods of estimation and hypothesis testing; goodness of fit and tests for independence; analysis of variance, regression and correlation. 
FRST 232 (3) Computer Applications in Forestry 
Techniques involved in solving forestry problems with microcomputers using word processing, spreadsheet, procedural language, and database management tools. 
FOPR 162 (2) Basic Forest Geomatics (immediately following Term 2) 
Basic techniques of measuring and surveying with an emphasis on forest applications. 
Electives (4)

Year 2 
FRST 200 (7) Forest Plant Biology 
An integrated course dealing with the structure, function and classification of forest plants. 
FRST 201 (7) Forest Ecology and Silvics 
An integrated course dealing with the structure, function, and classification of forest ecosystems. C
FRST 239 (3) Tree and Stand Level Measurements  
An introduction to measurement of individual trees and stands, plus basic forest surveying; use of aerial photographs, maps, and various measurement instruments. CONS 200 (3) Foundations of Conservation  
Conceptual foundations of conservation; means of conserving nature and natural resources. 
AGRO 244 (3) Forest and Agricultural Climatology  
An introduction to the basic principles and processes of climatology. Energy and water balance concepts. Atmospheric motion. Microclimate modification and air pollution. Climate classification and land capability. 
FOPR 262 (3) Forest Operations I. 
Introduction to forest road design and location, harvest, and transportation systems. 
Electives (6)

Year 3 
FRST 351 (2) Interior Field School 
Field study at an interior BC location concentrating on land use, management and silviculture. Fees will be assessed to meet expenses. 
FRST 305 (3) Silviculture I 
Silviculture concepts and principles; artificial regeneration and stand establishment; principles of forest tree improvement, seed handling, nursery practices, site preparation and vegetation management. 
FRST 306 (3) Silviculture II 
Stand tending practices; stand density management, pruning and fertilization; silvicultural systems; silviculture guides and development of prescriptions; elements of decision making, monitoring and control systems; connections to forest level planning. 
FRST 308 (2) Forest Entomology 
An introduction to insects which cause damage to forests and forest products; how insects live; life cycles and attack symptoms of representatives of major groups of insects; principles for control and management. 
FRST 309 (2) Forest Pathology 
Biology and management of forest tree diseases. 
FRST 318 (3) Principles of Forestry Economics 
Introduction to the economics of production, distribution and consumption of goods and services produced by, and dependent on, the forest resource. 
FRST 327 (2) Forest Fire Science and Management 
Ecological effects of fire; fire behaviour; fire danger rating; principles of fire management and prescribed fire use. 
FRST 339 (3) Forest Level Measurement and Productivity 
Obtaining and forecasting information for stands and forests. 
FRST 385 (3) Watershed Hydrology 
Measurement and analysis of hydrological processes in response to forest management activities. 
FRST 386 (3) Aquatic Ecosystems and Fish in Forested Watersheds 
Effects of forest management activities on fish and aquatic ecosystems. 
FRST 395 (3) Forest Wildlife Ecology and Management  
Biology of important bird and mammal species resident in forested regions, with particular emphasis on the influences of silvicultural and logging practices. 
CONS 370 (3) Perspectives on First Nations and Forest Lands 
History of contact in North America, contemporary relations, Aboriginal Rights, contemporary treaty processes including interim measures, co-management/joint ventures, traditional uses, and self government. Some full day field trips. 
FOPR 365 (2) Forest Operations II 
Detailed analysis of the engineering, economic, environmental, and aesthetic factors influencing forest operations planning. Topics on advanced forest road location, slope stability, harvest unit design, harvest scheduling in an integrated resource framework are centered around practical planning projects. 
FRST 452 (2) Coastal Field School 
Site diagnosis and preparation of management options in coastal forests.

Year 4 
Two of the following 3 courses: 
FRST 470 (3) Applications of Social Science in Forestry  
Social aspects of forestry and forest communities. 
And/or 
FRST 491 (2) Visualization and Forest Design 
GIS-based spatial planning and 3D landscape visualization for forest management. 
And/or 
CONS 481 (3) Conservation Planning and Wildland Recreation 
Theory and tools needed for the selection and design of protected areas, the designation of land use types, and the management and conservation of wildland recreation resources. 
FRST 415 (3) Forest Policy 
The development, implementation and analysis of forest policy. 
FRST 424 (10) Sustainable Forest Management  
Integration of biophysical and socio-economic components of forest management. 
FRST 497 (2) Graduating Essay or Technical Report 
A technical description of a study or a detailed literature review of at least 4,000 words, developed under the guidance of a Faculty member. 
WOOD 465 (3) Wood Industry Business Management 
Business management concepts common in the forest products industry including marketing, customer research, product development and design. 
WOOD 474 (2) Wood Products Manufacturing 
Manufacturing processes for major forest products,
WOOD 492 (3) Modeling for Decision Support 
Applications of mathematical modeling, optimization, and simulation in forest planning and manufacturing; formulating models and interpreting results for decision support. 
Elective (3)

Forest Operations

The program focuses on the challenge of applying technology and science to create environmentally and economically sound harvesting plans. Students are prepared for planning and implementing complex harvesting operations that maximize economic returns and minimize environmental impact. The program is based on biological, physical and social sciences, with advanced courses in geotechnical engineering, forest road design and slope stability, analysis of harvesting systems for economic efficiency and site protection, and planning and scheduling of harvests and transportation systems. Students receive a mix of natural science and applied science courses. Instruction specific to forest operations incorporates aspects of geotechnical engineering (design of unpaved roads, footings for structures, consolidation, sediment transport, and slope stability), vehicle mechanics (power from the engine to the ground, vehicle dynamics, and tire-road interface), structural mechanics (cable systems, bridge design, and nonlinear systems), hydrology (the science of water flow), economic efficiency of harvesting operations, and the principles of land base planning. Upon completion of their degree graduates understand the principles of responsible forest management, forest ecology and forest regeneration (silviculture).

The program challenges students to apply what they are learning. Lab sessions are often held outdoors to bring a hands-on reality to the education students get in the classroom. In addition to the lab sessions, field schools are an integral part of the forestry programs. The Forest Operations program has two field schools that students are required to attend, one at the beginning of third year, and one at the end of third year. These field schools are designed to introduce students to local forestry issues in different regions of British Columbia, as well as provide additional studies in land use, management and silviculture, site diagnosis, and the preparation of management options. Field skills are also reviewed and applied, making our graduates ready for the competitive workplace.

Graduates can become Registered Professional Foresters (RPFs) and work in many aspects of managing forest operations. Professional foresters have the exclusive right to practice and assess the impact of every action relating to forests and are legally responsible for planning all activities. The program is recognized by the Canadian Forestry Accreditation Board, and graduates who obtain their RPF designation are therefore eligible to work as professional foresters anywhere in Canada. With additional courses, Forest Operations graduates are also eligible to register as Professional Engineers (P.Eng.)
	FOUR YEAR FOPR PROGRAM MAP ( NON CO-OP OPTION) 

	 
	Term 1
Sep - Dec 
	Term 2
Jan - Apr 
	Summer
May - Aug

	Year 1 
	Basic Sciences, Economics, English, Math, Soil Science and Intro to Biometrics and Computer Applications
	Summer

	Year 2 
	Intro to Conservation, Forest Plant Biology, Ecology, Forest Measurement, Hydrology and Forest Operations I. 
	Summer
	Fall Interior Field School 

	Year 3 
	Silviculture I and II, Entomology, Pathology, Fire, Wildlife, Solid or Wood Mechanics, Soil Mechanics, Forest Economics, Forest Measurement, and Forest Operations II. 
	Spring Coastal Field School 
	Summer

	Year 4 
	Forest Policy, Cable Mechanics, Mathematical Programming, Forest Operations, Roads and Bridges, Wood Product Manufacturing, and a Graduating Paper
	Sustainable Forest Management Integrated Course, Business and Transport Systems.
	 


Minor in Commerce

Students desiring a stronger foundation in business are encouraged to consider the Minor in Commerce, offered through the UBC Sauder School of Business. In this program, students can focus their senior specialization credits on commerce courses in organizational behaviour, marketing, business finance and strategic management. This option enables students to develop their business knowledge and management skills, and prepares them for management roles and advanced business degrees. 

Year 1 
MATH 100 (3) Differential Calculus with Applications to Physical Sciences and Engineering  
Derivatives of elementary functions. Applications and modeling: graphing, optimization. 

BIOL 111 (3) Cell and Organismal Biology  
Structure and functioning of cells and multicellular organisms. Not open to students who have credit for Biology 12. 
BIOL 121 (3) Ecology, Genetics, and Evolution  
Ecological relationships in populations, mechanisms of inheritance, evidence for and mechanisms of evolution. 

ECON 101 (3) Principles of Microeconomics  
Elements of theory and of Canadian policy and institutions concerning the economics of markets and market behaviour, prices and costs, exchange and trade, competition and monopoly, distribution of income. 
ENGL 110 (3) Approaches to Literature  
Study of selected examples of poetry, fiction, and drama. Essays are required. 
or 
ENGL 111 (3) Approaches to Non-fictional Prose  
Study of a selection of prose texts ranging in length from the essay to the book, with emphasis on writing of the twentieth century. Essays are required. 
or 
ENGL 112 (3) Strategies for University Writing  
Study and application of the principles of university-level discourse, with emphasis on expository and persuasive writing. Essays and exercises are required. 
or 
ENGL 120 (3) Literature and Criticism  
Enriched study of selected works of literature from a number of critical perspectives. Essays are required. 
or 
ENGL 121 (3) Introduction to Literary Theory  
Study of various theories of literature. 
FRST 100 (2) Introduction to Forestry  
An overview of forestry. History of forestry and the forestry profession, present status and role of forestry, forest policy and future trends in use of forest resources. 
FRST 231 (3) Introduction to Biometrics  
Basic theories of probability and statistics. Sampling distribution, methods of estimation and hypothesis testing; goodness of fit and tests for independence; analysis of variance, regression and correlation. 
FRST 232 (3) Computer Applications in Forestry  
Techniques involved in solving forestry problems with microcomputers using word processing, spreadsheet, procedural language, and database management tools. 
SOIL 200 (3) Introduction to Soil Science  
Physical, chemical and biological properties of soils; soil formation, classification, use and conservation. 

FOPR 162 (2) Basic Forest Geomatics (immediately following Term 2) 
Basic techniques of measuring and surveying with an emphasis on forest applications. 
Specialization Option and Electives (6)
 

Year 2 
CONS 200 (3) Foundations of Conservation  
Conceptual foundations of conservation; means of conserving nature and natural resources. 
or 
CONS 370 (3) Perspectives on First Nations and Forest Lands  
History of contact in North America, contemporary relations, Aboriginal Rights, contemporary treaty processes including interim measures, co-management/joint ventures, traditional uses, and self government. Some full day field trips. Fees will be assessed to meet expenses. 
FOPR 262 (3) Forest Operations I. 
Introduction to forest road design and location, harvest, and transportation systems. FOPR 288 (3) Analytical Methods in Forest Hydrology  
Analytical methods in forest hydrology and their applications in the planning of forest operations with a focus on the hydrologic and hydraulic design procedures of stream crossings. 
FRST 200 (7) Forest Plant Biology  
An integrated course dealing with the structure, function and classification of forest plants. 
FRST 201 (7) Forest Ecology and Silvics  
An integrated course dealing with the structure, function, and classification of forest ecosystems. 
FRST 239 (5) Tree and Stand Level Measurements  
An introduction to measurement of individual trees and stands, plus basic forest surveying; use of aerial photographs, maps, and various measurement instruments. 
Specialization Option and Electives (6)


Year 3
FRST 351 (2) Interior Field School (immediately preceding Term 1) 
Field study at an interior BC location concentrating on land use, management and silviculture. 
FRST 306 (3) Silviculture II  
Stand tending practices; stand density management, pruning and fertilization; silvicultural systems; silviculture guides and development of prescriptions; elements of decision making, monitoring and control systems; connections to forest level planning. 
FRST 308 (2) Forest Entomology  
An introduction to insects which cause damage to forests and forest products; how insects live; life cycles and attack symptoms of representatives of major groups of insects; principles for control and management. 
FRST 309 (2) Forest Pathology  
Biology and management of forest tree diseases. 
FRST 318 (3) Principles of Forestry Economics  
Introduction to the economics of production, distribution and consumption of goods and services produced by, and dependent on, the forest resource. 
FRST 327 (2) Forest Fire Science and Management  
Ecological effects of fire; fire behaviour; fire danger rating; principles of fire management and prescribed fire use. 
FRST 339 (3) Forest Level Measurement and Productivity  
Obtaining and forecasting information for stands and forests. 
FRST 395 (3) Forest Wildlife Ecology and Management  
Biology of important bird and mammal species resident in forested regions, with particular emphasis on the influences of silvicultural and logging practices. 

FOPR 365 (3) Forest Operations II  
Detailed analysis of the engineering, economic, environmental, and aesthetic factors influencing forest operations planning. Topics on advanced forest road location, slope stability, harvest unit design, harvest scheduling in an integrated resource framework are centered around practical planning projects. 
FRST 452 (2) Coastal Field School (immediately following Term 2) 
Site diagnosis and preparation of management options in coastal forests. Fees will be assessed to meet expenses. 

Specialization Option and Electives (12)


Year 4 
FRST 415 (3) Forest Policy  
The development, implementation and analysis of forest policy. 
FRST 424 (10) Sustainable Forest Management  
Integration of biophysical and socio-economic components of forest management. 
FRST 497 (2) Graduating Essay or Technical Report  
A technical description of a study or a detailed literature review of at least 4,000 words, developed under the guidance of a Faculty member. 
WOOD 465 (3) Wood Industry Business Management  
Business management concepts common in the forest products industry including marketing, customer research, product development and design.
WOOD 474 (2) Wood Products Manufacturing  
Manufacturing processes for major forest products. 
WOOD 492 (3) Modeling for Decision Support  
Applications of mathematical modeling, optimization, and simulation in forest planning and manufacturing; formulating models and interpreting results for decision support. 

Specialization Option and Electives (9)

Specialization: Harvest Planning and Engineering Option 

Year 1 
MATH 101 (3) Integral Calculus with Applications to Physical Sciences and Engineering  or Elective (3) 
The definite integral, integration techniques, applications, modeling, linear ODE's

PHYS 170 (3) Mechanics I  
Statics of particles, equilibrium of rigid bodies, rigid body statics and internal forces; kinematics: rectilinear motion; dynamics: Newton's second law, friction, impulse, momentum, work and energy. 

Year 2 
Electives (6) 
Year 3 
WOOD 376 (3) Mechanics of Wood Products  
Introduction to the strength of materials with emphasis on the elastic properties and ultimate strength of wood and wood products

FOPR 363 (3) Forest Soil Mechanics  
Physical and hydraulic properties of soils for engineering design, seepage and erosion control, and strength parameters for slope stability analysis. 

FOPR 359 (3) Nonlinear Structures  
Mechanics of cables with significant self-weight, buckling of columns, impact problems, and basic bridge stringer design. 

Electives (3) 
Year 4 
FOPR 459 (3) Analysis of Harvesting Operations  
A capstone project-based course for forest operations students. Computer applications, statistical analyses and operations research techniques applied to forest operations. 

FOPR 463 (3) Forest Roads and Bridges  
Analytical techniques for determining the bearing capacity of roads, design of bridge abutments, piled foundations, and simply supported bridge spans. 

FOPR 464 (3) Forest Transportation Systems  
Technical, economic and environmental aspects of forest transportation methods. Topics include vehicle performance and design, transportation network analysis, facilities location and materials handling processes. 


Specialization: Commerce Option 

Year 1 
ECON 102 (3) Principles of Macroeconomics  
Elements of theory and of Canadian policy and institutions concerning the economics growth and business cycles, national income accounting, interest and exchange rates, money and banking, the balance of trade. 

Electives (3) 
Year 2 
Electives (6) 
Year 3 
COMM 457 (3) Fundamentals of Financial Accounting  
Financial accounting for business organizations; principles and problems of accounting measurements; forms of business organizations; financing of businesses. 

COMM 329 (3) Principles of Organizational Behaviour  
An introductory examination of work organizations and the behaviour of individuals within them. Phenomena to be studied include organizational structure, environments, group processes, motivation and leadership 

COMM 465 (3) Marketing Management  
Basic considerations affecting the domestic and international marketing of goods and services. For non-Commerce students in third and fourth year only. 

Electives (3) 
Year 4 
COMM 473 (3) Business Finance  
Introduction to managerial finance, including the role and functioning of financial markets, procurement of funds and financing strategies, dividend policy, capital budgeting and financial analysis and planning. 

COMM 493 (3) Strategic Management in Business  
A conceptual and practical introduction to the major areas of business strategy with an integrative perspective on managing a business. Includes the analysis of a business and its environment, the development and evaluation of strategic alternatives, and implementation of change

FOPR 459 (3) Analysis of Harvesting Operations  
A capstone project-based course for forest operations students. Computer applications, statistical analyses and operations research techniques applied to forest operations. 

Wood Products Processing http://www.forestry.ubc.ca/Students/Undergraduate/Prospective/DegreePrograms/tabid/59/STUDENTS/Undergraduate/Prospective/DegreePrograms/WoodProductsProcessing/tabid/463/Default.aspx
This award-winning program is a fusion of science, engineering and business. Students gain a comprehensive understanding of wood science, business and advanced manufacturing operations. They also develop essential transferable skills such as problem solving, communication, leadership and teamwork. The program was developed in direct response to the demand for university graduates qualified to become the leaders of tomorrow in the wood products sector. The extensive facilities of the Centre for Advanced Wood Processing—Canada’s national centre of excellence for wood products—support the delivery of this unique program by UBC’s Department of Wood Science.

Core Subjects:
· Wood structure, mechanics and physics 

· Engineering and production 

· Statistical analyses 

· Business operations 

· Global marketing 

· Quality control

The first year of the program is very much like first–year science or engineering. Students take math, physics and chemistry courses, together with an English course. The emphasis of second year is to develop a basic knowledge of wood and material science and to introduce primary and secondary wood processing technology. In the third year, students learn basic manufacturing followed by advanced manufacturing operations in the fourth year. In the fifth year, students complete electives and a major project that enables them to focus on an area of interest. Students can choose to complement their science degree with a Minor in Commerce or they can take the co-op option that integrates career-related experience into their academic studies.

	FOUR-YEAR WPP PROGRAM MAP (NON CO-OP OPTION) 

	 
	Term 1
Sep - Dec 
	Term 2
Jan - Apr 
	Summer
May - Aug

	Year 1 
	Basic Science
	Summer

	Year 2 
	Wood & Material Science 
	Wood Machining
Skills 
	Summer

	Year 3 
	Manufacturing Basics
	Advanced Manufacturing
	Summer

	Year 4 
	Advanced Manufacturing 
	Integration
	 


WOOD 120 (3) Introduction to Wood Products and Forest Management 
Introduction to forestry, wood products industry, processes, products, markets and forest policy issues affecting the wood industry. 

ENGL 110 (3) Approaches to Literature 
Study of selected examples of poetry, fiction, and drama. Essays are required.
or
ENGL 111 (3) Approaches to Non-fictional Prose 
Study of a selection of prose texts ranging in length from the essay to the book, with emphasis on writing of the twentieth century. Essays are required.
or
ENGL 112 (3) Strategies for University Writing 
Study and application of the principles of university-level discourse, with emphasis on expository and persuasive writing. Essays and exercises are required.
CHEM 111 (4) Principles of Chemistry I 
Stoichiometry, atomic and molecular structure, chemical periodicity, descriptive inorganic chemistry. 
or
CHEM 121 (4) Structural Chemistry, with Application to Chemistry of the Elements 
Fundamentals of structural chemistry; descriptive chemistry of main-group elements, with industrial and environmental applications. 
CHEM 113 (4) Principles of Chemistry II 
General and ionic equilibrium, solubility, thermodynamics. Introductory organic chemistry: stereochemistry; substitution, elimination and oxidation-reduction reactions.
or
CHEM 123 (4) Physical and Organic Chemistry 
Principles of equilibrium and chemical thermodynamics. Introductory organic chemistry: stereochemistry; substitution, elimination and oxidation-reduction reactions.
MATH 100 (3) Differential Calculus with Applications to Physical Sciences and Engineering ¹ 
Derivatives of elementary functions. Applications and modeling: graphing, optimization 
or 
MATH 102 (3) Differential Calculus with applications to Life Sciences ¹ 
Functions, derivatives, optimization, growth and decay, oscillations and series. 
or 
MATH 104 (3) Differential Calculus with Applications to Commerce and Social Sciences 
Derivatives and rates of change, exponential and trigonometric functions, Newton's method, Taylor series, maxima and minima, and graphing. 
or 
MATH 180 (4) Differential Calculus with Physical Applications 
Topics as for Math 100; intended for students with no previous knowledge of Calculus. (Consult the Credit Exclusion list in the Faculty of Science section of the Calendar.) Not for credit for students with High School Calculus, AP Calculus AB, AP Calculus BC, or a passing score on the UBC-SFU-UVIC-UNBC Calculus Challenge Examination. 
or 
MATH 184 (4) Differential Calculus for Social Science and Commerce 
Topics as for Math 104; intended for students with no previous knowledge of Calculus. 
MATH 101 (3) Integral Calculus with Applications to Physical Sciences and Engineering  The definite integral, integration techniques, applications, modeling, linear ODE's. 
or 
MATH 103 (3) Integral Calculus with Applications to Life Sciences  
Antiderivatives and definite integrals, applications to probability and dynamical systems. 
or 
MATH 105 (3) Integral Calculus with Applications to Commerce and Social Sciences  
Antiderivatives, the definite integral, techniques of integration, partial derivatives, maxima and minima with constraints, discrete and continuous random variables. 
PHYS 101 (3) Energy and Waves ²
Conservation laws, rotational motion, simple harmonic motion, sound, fluids, heat, including biological applications. 

Electives 

APSC 201 (3) Technical Communication 
Written and oral communication in engineering. Report preparation, business correspondence and oral presentation of technical material. 

COMM 398 (3) Introduction to Business Processes and Operations  
The design and management of systems that efficiently and effectively supply products and services to the end-user. The concepts apply to a variety of settings such as manufacturing, logistics, healthcare, and others (for non-commerce students in third and fourth year). 
or
COMM 399 (3) Logistics and Operations Management 
The design and management of systems to make products, provide services and deliver them to the end user..
COMM 457 (3) Fundamentals of Financial Accounting  
Financial accounting for business organizations; principles and problems of accounting measurements; forms of business organizations; financing of businesses. 


ECON 101 (3) Principles of Microeconomics 
Elements of theory and of Canadian policy and institutions concerning the economics of markets and market behaviour, prices and costs, exchange and trade, competition and monopoly, distribution of income.


FRST 231 (3) Introduction to Biometrics 
Basic theories of probability and statistics. Sampling distribution, methods of estimation and hypothesis testing; goodness of fit and tests for independence; analysis of variance, regression and correlation. 


MECH 356 (3) Machine Components 
Machines used for wood products manufacturing, design, maintenance, purchasing. Selection of components including drives, bearings, brakes, clutches, fasteners, springs. Not open to students in the Faculty of Applied Science.
MECH 492 (4) CAD/CAM  
Introduction to computer assisted design and manufacturing with a focus on the fundamental issues of geometry and machine tools including an understanding of standard computer tools. Applications to secondary wood products manufacturing. 


WOOD 244 (3) Quantitative Methods in the Wood Industry 
Solving practical problems in the wood industry using computer-based mathematical tools including spreadsheets, visual basic programming and relational database systems. 
WOOD 271 (3) Wood Products Chemistry I 
Introduction to the chemistry relating to wood and wood products. Chemistry of lignin, cellulose, hemicelluloses, extractives, and biological degradation of lignocellulosics. 
WOOD 280 (3) Wood Anatomy and Identification 
Introduction to tree growth; macroscopic and microscopic anatomy and identification of softwoods and hardwoods; descriptions of cell wall ultra-structure, wood variability and wood quality.
WOOD 282 (3) Wood Physics and Drying 
Wood-moisture relationships, transport phenomena, acoustical and electrical properties of wood; wood drying methods. 
WOOD 284 (3) Sawmilling 
Introduction to primary log breakdown systems and lumber material flow in modern sawmills.
WOOD 290 (4) Wood Products Manufacturing 
Basic wood manufacturing including primary and secondary manufacturing. Focus on producing and joining lumber, edging, drilling, veneers and CNC equipment. 
WOOD 292 (2) Two-Dimensional and Solid Computer-Aided Graphics 
Computer-aided graphics software used in the wood products sector. Visualization of product designs and specifications in two and three dimensions.

WOOD 305 (3) Wood Machining Skills (Summer)
Safe working procedures for wood processing machinery, explanation of various manufacturing equipment, product documentation, product development and manufacturing processes.
WOOD 330 (4) Industrial Engineering 
Use of industrial engineering concepts and methods to analyze and improve organizations, including operations strategy and competitiveness, process planning, facilities layout, human resource issues, work measurement, inventory management, linear programming, sensitivity analysis, transportation problems, and capacity planning
WOOD 335 (3) Quality Improvement 
Modern techniques for improving quality in the workplace with particular emphasis on the forest products industry. Topics include quality control management, control charting, continuous improvement and analysis of variance techniques..
WOOD 341 (3) Problem Solving 
Practical computer and problem solving skills; problem cases taken from industrial applications. 
WOOD 376 (3) Mechanics of Wood Products 
Introduction to the strength of materials with emphasis on the elastic properties and ultimate strength of wood and wood products. 
WOOD 386 (3) Applied Mechanics of Materials 
Beam analysis, shaft analysis, columns, stress/strain transformations, thin-walled pressure vessels, material strength failure, criteria, fatigue, design and sizing, ISO standards. 
WOOD 430 (3) Plant Layout and Design  
Techniques for developing a plan, setting goals, and evaluating the impact of changes in the design, layout and operation of the factory with an emphasis on computer simulation. 

WOOD 440 (3) Job Costing and Engineering Economics  
Use of engineering economics to evaluate investment proposals of an engineering nature, including decision making processes, cost concepts, time value of money, cash flow analysis, comparison methods, depreciation, replacement analysis, taxes, inflation and sensitivity analysis. 
WOOD 464 (3) Wood Finishing 
Introduction to polymeric coatings and finishes used in the wood products industry. Examines surface preparation, application equipment and properties of various coatings. 
WOOD 461 (3) Globalization and Sustainability  
Examination of globalization and its impact on sustainability, including social, economic, and environmental aspects. 
WOOD 465 (3) Wood Industry Business Management 
Business management concepts common in the forest products industry including marketing, customer research, product development and design.
WOOD 485 (3) Furniture Construction 
The theory and practice of modern construction techniques used in the manufacture of furniture and cabinets. 

WOOD 487 (4) Glued Wood Products  
Physical, chemical and mechanical variables involved in cold, hot and non-conventional adhesive bonding of wood; preparation and characteristics of adhesives; plywood, composite wood panels, hardboard, medium density fibreboard and laminated wood manufacturing processes; important physical and chemical properties of products; methods of prefinishing. 
WOOD 491 (3) Environmental Facilities Design  
Introduction to pneumatic and hydraulic power, design and selection of waste recycling systems, boilers, energy generation and environmental legislation. 
WOOD 492 (3) Modeling for Decision Support  
Applications of mathematical modeling, optimization, and simulation in forest planning and manufacturing; formulating models and interpreting results for decision support.
WOOD 493 (3) Project in Program Major  
A report (approved by a faculty supervisor and the Program Director) based on either a technical description of a study, an extension of the senior co-op report, a detailed literature review, a research-based project, or a guided independent study developed by the student. 
WOOD 494 (3) Principles of Wood Cutting and Tooling  
Wood cutting fundamentals, chip formation, cutting conditions, cutting edge maintenance, sawing, planing and molding, veneer cutting, chipping, turning. 

UBC Forestry Undergraduate Courses 
[image: image3]
CONS 101---Introduction to Conservation 

Seminars on current natural resources conservation and forest sciences topics.

CONS 200---Foundations of Conservation

Conceptual foundations of conservation; means of conserving nature and natural resources.

CONS 330---Conservation Biology 

Fundamental concepts in conservation biology. Different philosophies and perspectives on setting priorities for managing biodiversity.

CONS 340---Introduction to Geographic Information Systems for Forestry and Conservation

Introduction to principles, practice and context of Geographic Information Systems (GIS) applied to forest management and natural resource conservation issues. Priority enrolment to students in the Faculty of Forestry.

CONS 370---Perspectives on First Nations and Forest Lands 

History of contact in North America, contemporary relations, Aboriginal Rights, contemporary treaty processes including interim measures, co-management/joint ventures, traditional uses, and self government. Some full day field trips. Fees will be assessed to meet expenses.

CONS 440---Conservation Policy 

Contemporary issues are used to examine conservation policies designed to achieve conservation objectives.

CONS 449A---Directed Studies in Natural Resources Conservation

In special cases and with the approval of the instructor concerned, a student may carry out directed studies of specific problems in natural resources conservation.

CONS 449C---Directed Studies in Natural Resources Conservation

In special cases and with the approval of the instructor concerned, a student may carry out directed studies of specific problems in natural resources conservation.

CONS 451---Integrated Field School

Field methods, research and analysis, community oriented projects, and the interactions between biological and social aspects of conservation research. Students may not take any other courses in conjunction with CONS 451. Restricted to students registered in fourth year of the B.Sc. (NRC).

CONS 481---Conservation Planning and Wildland Recreation

Theory and tools needed for the selection and design of protected areas, the designation of land use types, and the management and conservation of wildland recreation resources.

CONS 495---Principles of Managing Problem Wildlife in Forests and Agricultural Environments

Impacts of wildlife on crop productivity in temperate and tropical environments, the resiliency of wildlife populations to conventional control methodology, adoption of innovative methods to reduce crop damage, and the impact of introduced species on native fauna.

CONS 498---Thesis or Special Project

An independent study or research project of a subject of special interest to the student under the supervision of a staff member.

FOPR 162---Basic Geomatics for Natural Resources

Basic techniques of measuring and surveying as applicable to management of natural resources.

FOPR 262---Forest Operations I

Introduction to forest road design and location, harvest, and transportation systems.

FOPR 359---Nonlinear Structures

Mechanics of cables with significant self-weight, buckling of columns, impact problems, and basic bridge stringer design.

FOPR 362---Forest Operations II

Detailed analysis of the engineering, economic, environmental, and aesthetic factors influencing forest operations planning. Available only through Distance Education.

FOPR 363---Forest Soil Mechanics

Physical and hydraulic properties of soils for engineering design, seepage and erosion control, and strength parameters for slope stability analysis.

FOPR 365---Forest Operations II

Detailed analysis of the engineering, economic, environmental, and aesthetic factors influencing forest operations planning.

FOPR 388---Analytical Methods in Forest Hydrology

Analytical methods in forest hydrology and their applications in the planning of forest operations with a focus on the hydrologic and hydraulic design procedures for stream crossings.

FOPR 459---Economics, Contracts, and Finances in Forest Operations

A capstone project-based course with applications of engineering economics, contract preparation, and financial planning in the context of Forest Operations.

FOPR 463---Forest Roads and Slope Stability

Slope stability, bearing capacity of roads, design of bridge abutments, settlement, piled foundations.

FOPR 464---Forest Transportation Systems

Technical, economic and environmental aspects of forest transportation methods. Topics include vehicle performance and design, transportation network analysis, facilities location and materials handling processes.

FRST 100---Introduction to Forestry 

An overview of forestry. History of forestry and the forestry profession, present status and role of forestry, forest policy and future trends in use of forest resources.

FRST 200---Forest Plant Biology 

An integrated course dealing with the structure, function and classification of forest plants.

FRST 201---Forest Ecology and Silvics 

An integrated course dealing with the structure, function, and classification of forest ecosystems.

FRST 202---Forest Ecology

The Ecosystem concept; energy biomass and nutrient cycling; the physical environment; population and community ecology; succession, Biogeoclimatic classification and some coastal ecosystems. Available only through Distance Education.

FRST 231---Introduction to Biometrics 

Basic theories of probability and statistics. Sampling distribution, methods of estimation and hypothesis testing; goodness of fit and tests for independence; analysis of variance, regression and correlation.

FRST 232---Computer Applications in Forestry

Techniques involved in solving forestry problems with microcomputers using word processing, spreadsheet, procedural language, and database management tools.

FRST 239---Tree and Stand Level Measurements

An introduction to measurement of individual trees and stands; use of aerial photographs, maps, and various measurement instruments.

FRST 248---Co-operative Work Placement.

Supervised work experience in an approved organization for a minimum of 15 weeks. Restricted to students in the Co-operative Education Program in the Faculty of Forestry. Orientation workshops required. Final work term report required.

FRST 300---Principles of Forest Sciences and Management

Introduction to the biology underlying tree and stand growth and development, silvics and silviculture and techniques for managing the forest for a diversity of products and benefits. 

FRST 302---Forest Genetics

Population genetics and conservation of genetic resources; principles of genetics and their application to forestry.

FRST 303---Principles of Forest Science 

Introduction to growth of trees and forests with emphasis on evolutionary, ecological and environmental aspects. Not available for credit to undergraduate students in the Faculty of Forestry.

FRST 304---The Science Underlying Forestry Issues 

Examination of current forestry issues with specific reference to their scientific basis. Not available for credit to undergraduate students in the Faculty of Forestry

FRST 305---Silviculture I

Silviculture concepts and principles; artificial regeneration and stand establishment; principles of forest tree improvement, seed handling, nursery practices, site preparation and vegetation management.

FRST 306---Silviculture II 

Stand tending practices; stand density management, pruning and fertilization; silvicultural systems; silviculture guides and development of prescriptions; elements of decision making, monitoring and control systems; connections to forest level planning.

FRST 308---Forest Entomology 

An introduction to insects which cause damage to forests and forest products; how insects live; life cycles and attack symptoms of representatives of major groups of insects; principles for control and management.

FRST 309---Forest Pathology  

Biology and management of forest tree diseases.

FRST 310---Soil Biology

The diversity and interactions of soil organisms (bacteria, protozoa, fungi, animals, plants) in natural and managed ecosystems; roles in primary production, nutrient cycling, decomposition and reclamation; responses to environmental change.

FRST 311---Plant Physiology I

Mechanisms and regulation of functional processes contributing to the assimilation, transport and utilization of water, mineral nutrients and carbon by plants. CHEM 230 is recommended.

FRST 318---Forest and Conservation Economics 

Practical problem solving of economic issues related to forestry and conservation, touching on investment analysis, capital budgeting, non-timber economics, ecosystem services, and forest certification. Completion of FRST 232 or intermediate knowledge of MS Excel essential.

FRST 319---Principles of Forestry Economics

Introduction to the economics of production, distribution and consumption of goods and services produced by, and dependent on, the forest resource. Available only through Distance Education.

FRST 327---Forest Fire Science and Management

Ecological effects of fire; fire behaviour; fire danger rating; principles of fire management and prescribed fire use.

FRST 339---Forest Level Measurement and Productivity

Obtaining and forecasting information for stands and forests

FRST 347---Co-operative Work Placement

Supervised work experience in an approved organization for a minimum of 15 weeks. Restricted to students in the Co-operative Education Program in the Faculty of Forestry. Final work term report required.

FRST 348---Co-operative Work Placement.

Supervised work experience in an approved organization for a minimum of 15 weeks. Restricted to students in the Co-operative Education Program in the Faculty of Forestry. Final work term report required.

FRST 351---Interior Field School 

Field study at an interior BC location concentrating on land use, management and silviculture. Fees will be assessed to meet expenses.

FRST 385---Watershed Hydrology

Measurement and analysis of hydrological processes in response to forest management activities.

FRST 386---Aquatic Ecosystems and Fish in Forested Watersheds 

Effects of forest management activities on fish and aquatic ecosystems.

FRST 395---Forest Wildlife Ecology and Management 

Biology of important bird and mammal species resident in forested regions, with particular emphasis on the influences of silvicultural and logging practices.

FRST 399---Introduction to Research Methods

Lectures and seminars in research philosophies and the scientific method, with special emphasis on field research.

FRST 403---The Sustainability of Production in Managed Forest Ecosystems

Study of the functional and dynamic characteristics of forest ecosystems and their response to forest management using ecosystem-level microcomputer simulation models.

FRST 404---Advances in Silviculture

Fundamental silvicultural problems; the application of research findings to the practice of silviculture.

FRST 408---Problems of Forest Entomology

Decision-making in the protection of forests from insects. Insect problems viewed from other disciplines of forestry. Bases of biological and economic evaluation, and choice of control methods.

FRST 413---Ecological Plant Biochemistry.

The structure, biosynthesis, distribution and biological function of secondary plant metabolites.

FRST 415---Forest Policy 

The development, implementation and analysis of forest policy.

FRST 421---Integrated Resources Management I

Introduction to the quantitative tools necessary in forest management.

FRST 424---Sustainable Forest Management 

Integration of biophysical and socio-economic components of forest management.

FRST 427---Advances in Forest Fire Science and Management

Fire in ecosystems; forest fire management policies; advanced fire management and use of prescribed fire; the application of research findings to fire management

FRST 430---Advanced Biometrics

Analysis of variance, multiple regression and analysis of covariance. Design and analysis of experiments.

FRST 439---International Forestry

The socio-economic, biological and technological aspects of forestry within the international frame, in both the developed and developing world. Regional studies and the role of national and international agencies.

FRST 443---Remote Sensing in Forestry and Agriculture 

Basic biological concepts related to interpretation of remote sensing data for land management, including the use of films and filters, and interpretation of air photographs, and other imagery.

FRST 444---Agroforestry 

Integration of farms and forests, including tropical agroforestry systems, non-timber forest products, forest farming, woodlot management, silvopastoralism, riparian buffers, windbreaks, soil fertility improvement and nutrient cycling.

FRST 446---Co-operative Work Placement.

Supervised work experience in an approved organization for a minimum of 15 weeks. Restricted to students in the Co-operative Education Program in the Faculty of Forestry. Final work term report required.

FRST 447---Co-operative Work Placement.

Supervised work experience in an approved organization for a minimum of 15 weeks. Restricted to students in the Co-operative Education Program in the Faculty of Forestry. Final work term report required.

FRST 448---Co-operative Work Placement.

Supervised work experience in an approved organization for a minimum of 15 weeks. Restricted to students in the Co-operative Education Program in the Faculty of Forestry. Final work term report required.

FRST 449A---Directed Studies in Forestry 

In special cases and with the approval of the instructor concerned, a student may carry on directed studies of specific problems in forestry.

FRST 449B---Directed Studies in Forestry 

In special cases and with the approval of the instructor concerned, a student may carry on directed studies of specific problems in forestry.

FRST 449C---Directed Studies in Forestry 

In special cases and with the approval of the instructor concerned, a student may carry on directed studies of specific problems in forestry.

FRST 449D---Directed Studies in Forestry 

In special cases and with the approval of the instructor concerned, a student may carry on directed studies of specific problems in forestry.

FRST 449E---Directed Studies in Forestry 

In special cases and with the approval of the instructor concerned, a student may carry on directed studies of specific problems in forestry.

FRST 449F---Directed Studies in Forestry 

In special cases and with the approval of the instructor concerned, a student may carry on directed studies of specific problems in forestry.

FRST 452---Coastal Field School 

Site diagnosis and preparation of management options in coastal forests. Extrasessional course; fees will be assessed to meet expenses.

FRST 470---Forests and Society

Social aspects of forestry and forest communities.

FRST 485---Forest Watershed Management

Effects of land management on quality, quantity and timing of water flow.

FRST 490---Visual Resource Management

Methodologies for analysis, design and management of the visual guidelines; operational policies of resource extraction industries and the implication on multiple land use management.

FRST 491---Visualization and Forest Design 

GIS-based spatial planning and 3D landscape visualization for forest management.

FRST 495---Biological Diversity and Forest Management

Principles, problems, and practices of managing forests and nature reserves for biological diversity; integration of forestry and wildlife with particular emphasis on diversity of all life forms.

FRST 497---Graduating Essay or Technical Report

A technical description of a study or a detailed literature review of at least 4,000 words, developed under the guidance of a Faculty member. Available only to students in their graduating year.

FRST 498---B.Sc. Thesis in Forestry

An independent study or research project of a subject of special interest to the student under the direction of a staff member. The subject must be appropriate to the student's area of concentration.

FRST 499---B.S.F. Thesis

An independent study or research project on an approved topic, developed under the guidance of a Faculty member. Available only to students in their graduating year.

WOOD 120---Introduction to Wood Products and Forest Management 

Introduction to forestry, wood products industry, processes, products, markets and forest policy issues affecting the wood industry. 

WOOD 244---Quantitative Methods in the Wood Industry  

Solving practical problems in the wood industry using computer-based mathematical tools including spreadsheets, visual basic programming and relational database systems.

WOOD 271---Wood Products Chemistry I  

Chemistry relating to wood and wood products: chemistry of lignin, cellulose, hemicelluloses, extractives, and biological degradation of lignocellulosics; wood pressure impregnation procedures.

WOOD 280---Wood Anatomy and Identification 

Introduction to tree growth; macroscopic and microscopic anatomy and identification of softwoods and hardwoods; descriptions of cell wall ultra-structure, wood variability and wood quality.

WOOD 282---Wood Physics and Drying  

Wood-moisture relationships, transport phenomena, acoustical and electrical properties of wood; wood drying methods.

WOOD 284---Sawmilling  

Introduction to primary log breakdown systems and lumber material flow in modern sawmills.

WOOD 290---Wood Products Manufacturing

Basic wood manufacturing including primary and secondary manufacturing. Focus on producing and joining lumber, edging, drilling, veneers and CNC equipment.

WOOD 292---Two-Dimensional and Solid Computer-Aided Graphics

Computer-aided graphics software used in the wood products sector. Visualization of product designs and specifications in two and three dimensions.

WOOD 300---Co-operative Work Placement I

Supervised work experience in approved organizations for a minimum of 13 weeks. Restricted to students in the Co-operative Education Program in Wood Products Processing.

WOOD 305---Wood Machining Skills

Safe working procedures for wood processing machinery, explanation of various manufacturing equipment, product documentation, product development and manufacturing processes.

WOOD 311---Co-operative Work Placement

Supervised work experience in approved organizations for 16 weeks. Restricted to students in the Co-operative Education Program in Wood Products Processing.

WOOD 312---Co-operative Work Placement

Supervised work experience in approved organizations for 16 weeks. Restricted to students in the Co-operative Education Program in Wood Products Processing.

WOOD 330---Industrial Engineering 

Use of industrial engineering concepts and methods to analyze and improve organizations, including operations strategy and competitiveness, process planning, facilities layout, human resource issues, work measurement, inventory management, linear programming, sensitivity analysis, transportation problems, and capacity planning.

WOOD 335---Quality Improvement

Modern techniques for improving quality in the workplace with particular emphasis on the forest products industry. Topics include quality control management, control charting, continuous improvement and analysis of variance techniques.

WOOD 341---Problem Solving

Practical computer and problem solving skills; problem cases taken from industrial applications.

WOOD 376---Mechanics of Wood Products

Introduction to the strength of materials with emphasis on the elastic properties and ultimate strength of wood and wood products.

WOOD 386---Applied Mechanics of Materials

Beam analysis, shaft analysis, columns, stress/strain transformations, thin-walled pressure vessels, material strength failure, criteria, fatigue, design and sizing, ISO standards.

WOOD 400---Co-operative Work Placement

Supervised work experience in approved organizations for 16 weeks. Restricted to students in the Co-operative Education Program in Wood Products Processing and can only be taken by permission of the Co-op Coordinator.

WOOD 411---Coop Work Placement

Supervised work experience in approved organizations for 16 weeks. Restricted to students in the Co-operative Education Program in Wood Products Processing.

WOOD 412---Coop Work Placement

Supervised work experience in approved organizations for 16 weeks. Restricted to students in the Co-operative Education Program in Wood Products Processing.

WOOD 430---Plant Layout and Design

Techniques for developing a plan, setting goals, and evaluating the impact of changes in the design, layout and operation of the factory with an emphasis on computer simulation.

WOOD 440---Job Costing and Engineering Economics 

Use of engineering economics to evaluate investment proposals of an engineering nature, including decision making processes, cost concepts, time value of money, cash flow analysis, comparison methods, depreciation, replacement analysis, taxes, inflation and sensitivity analysis.

WOOD 449C---Directed Studies in Wood Products Processing 

In special cases and with the approval of the instructor concerned, a student may carry on directed studies of specific problems in wood products processing.

WOOD 449D---Directed Studies in Wood Products Processing 

In special cases and with the approval of the instructor concerned, a student may carry on directed studies of specific problems in wood products processing.

WOOD 461---Globalization and Sustainability

Examination of globalization and its impact on sustainability, including social, economic, and environmental aspects.

WOOD 464---Wood Finishing

Introduction to polymeric coatings and finishes used in the wood products industry. Examines surface preparation, application equipment and properties of various coatings.

WOOD 465---Wood Industry Business Management 

Business management concepts common in the forest products industry including marketing, customer research, product development and design.

WOOD 474---Wood Properties and Products Manufacturing 

Wood moisture, density and strength properties; manufacturing processes for major forest products.

WOOD 475---Wood Properties, Identification and Uses

Elementary chemical, physical and mechanical properties of wood and their variations in relation to structure; identification by hand lens features; manufacture of lumber, pulp and composite wood products. Not available for credit to Wood Science and Industry students.

WOOD 476---Timber Structures Design

Design of engineered structural elements for light frame systems using limit states design principles with emphasis on load duration, stress grades, sawn and glued laminated members, deflection, elastic instability, combined loads, timber joints and fasteners. Credit will not be given for both WOOD 476 or CIVL 439.

WOOD 478---Building Science

Building enclosure design considering heat and moisture transmission, air flow and ventilation, condensation, acoustics; roofing systems; diagnostic evaluations; fire protection.

WOOD 485---Furniture Construction

The theory and practice of modern construction techniques used in the manufacture of furniture and cabinets.

WOOD 487---Glued Wood Products

Physical, chemical and mechanical variables involved in cold, hot and non-conventional adhesive bonding of wood; preparation and characteristics of adhesives; plywood, composite wood panels, hardboard, medium density fibreboard and laminated wood manufacturing processes; important physical and chemical properties of products; methods of prefinishing.

WOOD 491---Environmental Facilities Design

Introduction to pneumatic and hydraulic power, design and selection of waste recycling systems, boilers, energy generation and environmental legislation.

WOOD 492---Modeling for Decision Support

Applications of mathematical modeling, optimization, and simulation in forest planning and manufacturing; formulating models and interpreting results for decision support.

WOOD 493---Project in Program Major

A report (approved by a faculty supervisor and the Program Director) based on either a technical description of a study, an extension of the senior co-op report, a detailed literature review, a research-based project, or a guided independent study developed by the student.

WOOD 494---Principles of Wood Cutting and Tooling

Wood cutting fundamentals, chip formation, cutting conditions, cutting edge maintenance, sawing, planing and molding, veneer cutting, chipping, turning.

Graduate programs

http://www.forestry.ubc.ca/Students/Graduate/tabid/1786/Default.aspx
At the graduate level, UBC offers three research-intensive degree programs: a PhD, MSc (Master of Science in Forestry) and MASc (Master of Applied Science in Forestry). UBC offers a non-thesis (course-based) MF (Master of Forestry) degree which can be completed as a general program, a specialization in Forests and Society or an MBA with a sustainability and business specialization, offered in conjunction with the Sauder School of Business. The Faculty is collaborating with UBC’s Sustainability and Environment Education and Research initiative to develop new course-based Masters programs.

UBC’s graduate courses cut across a spectrum of disciplines related to forestry, creating opportunities for interdisciplinary learning. Graduate students work with scientists working within the Forest Sciences Centre and at any of three research forests. Graduate programs expose students to issues and ideas across the spectrum of forestry, so they leave with the specialized training and broad understanding needed to develop creative solutions to the complex problems they will face in their careers. The Faculty of Forestry offers graduate courses in which students can hone their technical writing and oral presentation skills, and a core course in which students are informed about many aspects of forestry in British Columbia. A broad suite of graduate-level courses is offered by members of the Faculty of Forestry and other faculties across campus. Graduate students are encouraged to attend research seminars, workshops specifically designed for graduate students are offered each year, including writing scholarships and grant applications, publishing, and teaching. UBC’s Forestry Graduate Program boasts a large number of international students, making Forestry one of UBC’s most culturally diverse graduate programs.

Forests and Society 

http://www.forestry.ubc.ca/Students/Graduate/ForestsSociety/tabid/2901/Default.aspx/ 

Ecosystems, economies and cultures around the world rely on society’s ability to balance competing values and interests in forests. Managing forests in a manner that recognizes social values is a complex, challenging, and vitally important task. Decisions about forest land-use are no longer based solely on the biological, geophysical, and economic sciences. A firm grasp on social issues and social science methods is necessary to incorporate the interests of individuals, forest-based communities, and society at large in forest management.

UBC’s Masters Program in Forests and Society is designed to provide graduates with a multidisciplinary understanding of the interactions between forests and people with particular emphasis on social science methods, the analysis of social values and policies, and the role of the social sciences in natural resource planning.

Issues students investigate and develop the skills to address include:

· measuring and integrating social, economic, and environmental values

· effective public participation 

· the needs of Indigenous Peoples 

· community forests 

· forests and poverty alleviation 

· the role of corporate social responsibility 

· forest certification and governance 

· understanding environmental movements

Graduate Courses by Theme Areas
http://www.forestry.ubc.ca/Default.aspx?tabid=1799
Core Courses 
[image: image4]FRST 526-Directed Studies In Forests and Society

FRST 528-Social Science Research Methods for Forestry and Conservation

FRST 530-Multiple Regression Methods

FRST 531-Multivariate Statistical Methods

FRST 533-Problems in Statistical Methods

FRST 544-Technical Communication Skills 1 (oral)

FRST 545-Technical Communication Skills 2 (written)

FRST 546-Research Methods and Philosophy of Science

FRST 547-Forestry in BC

Biomaterials and Biotechnology 
[image: image5]FRST 503-Plant Molecular Biology Lab

FRST 509-Plant Genetic Engineering Laboratory

FRST 513-Biotechnology in Tree Improvement

FRST 516-Tree Physiology

FRST 575-Wood Structure

FRST 579-Forest Products Biotechnology

FRST 302-Forest Genetics

BOTA 544-Plant Molecular Biology Laboratory

BOTA 545-Plant Genetic Engineering Laboratory

BIOL 537-Topics in Biotechnology

BIOL 444-Techniques In Plant Molecular Biology

AGRO 424-Plant Breeding and Biotechnology

Sustainable Forest Management 
FRST 504-Landscape Ecology

FRST 520-Land and Forest Economics

FRST 523-Forest and Environmental Policy

FRST 525-Visualization Theory and Applications

FRST 529-Ecological Economics

FRST 538-Topics in Remote Sensing

FRST 540-Application of Operational Research Methods in Forest Management

FRST 541-Simulation Modeling of Forest Operations and Processing Facilities

FRST 592-Hydrological Modeling Applications in Forestry

FRST 420-Forest Environmental Management

FRST 424-Sustainable Forest Management

FRST 439-International Forestry

FRST 332-Introduction to Applied Mathematical Programming for Forestry

CONS 320 -Natural Resource Communications

CONS 340-Introduction to GIS for Forestry and Conservation

RMES 501-Perspectives on Resources and Environment

RMES 530-Knowledge, Policy and Values in Risk and Resource Management

RMES 550-Environmental Policy Analysis

GEOG 517-Environmental Sustainability

GEOG 407-Vegetation Dynamics: Disturbance, Climate and Human Impacts

GEOG 410-Environment and Society

Timber Building Technology 
FRST 575-Wood Structure

FRST 576-Advanced Wood Mechanics

FRST 583-Wood Physics and Mechanics

WOOD 476-Timber Structures Design

WOOD 477-Wood Building Design

ARCH 512-Architectural Structures 1

ARCH 531-Architectural Technology 2

ARCH 532-Architectural Structures 2

ARCH 411-Building Technology 1

CIVL 516-Behaviour of Timber Structures

CIVL 517-Advanced Topics in Timber Structures

CIVL 518-Reliability and Structural Safety

CIVL 537-Computational Mechanics I - Numerical Techniques

CIVL 538-Computational Mechanics II

CIVL 539-Advanced Theory of Structures

CIVL 478-Building Science

MTRL 585-Topics in Fracture Mechanics

MTRL 494-Composite Materials

Conservation 
CONS 500-Seminar in Conservation Biology

CONS 501-Topics in Conservation Genetics

CONS 502-Conservation Policy

FRST 504-Landscape Ecology

FRST 512-Belowground Forest Ecosystems

FRST 588-Headwater Systems

CONS 481-Conservation Planning and Wildland Recreation

CONS 491-Issues in Recreation, Natural Areas Management & Resources

CONS 320-Natural Resource Communications

CONS 330-Conservation Biology Conservation

FRST 395-Forest Wildlife Ecology and Management

RMES 586-Fish Conservation and Management

ZOOL 502-Ecology Seminar

ZOOL 521-Fisheries Biology and Management

BIOL 416-Principles of Conservation Biology

BIOL 418-Evolutionary Ecology

Forest Genetics [image: image6]
FRST 506-Advanced Forest Pathology

FRST 506-Advanced Forest Pathology

CONS 501-Topics in Conservation Genetics

BIOL 509-Population and Quantitative Genetics

BIOL 525-Topics in Systematics and Evolution

BIOL 537-Topics in Biotechnology

Forests and Society
[image: image7]FRST 520-Land and Forest Economics

FRST 522-Indigenous Peoples and Forest Land Management

FRST 523-Forest and Environmental Policy

FRST 524-Environmental Perception

FRST 525-Visualization Theory and Applications

FRST 528-Social Science Research Methods for Forestry and Conservation

FRST 529-Ecological Economics

FRST 439-International Forestry

FRST 444-Agroforestry

FRST 470-Applications of Social Science in Forestry

SOCI 509-Sociology of the Environment

SOCI 599-Social Science Perspectives on Resources and Environmental Issues

GEOG 410-Environment and Society

GEOG 423-Development of Environmental Thought

ANTH 360-Introduction to Ecological Anthropology

BIOL 343-Plants and Peoples

LAW 392-Natural Resources

SOCI 360-Sociology and Natural Resources

Watershed Hydrology and Ecology 
[image: image8]FRST 504-Landscape Ecology

FRST 588-Headwater Systems

FRST 589-Research Methods in Forest Hydrology

FRST 590-Advanced Statistical Methods in Hydrology

FRST 591-Tracer Methods in Hydrology

FRST 592-Hydrological Modeling Applications in Forestry

FRST 485-Forest Watershed Management

RMES 515-Integrated Watershed Management

RMES 586-Fish Conservation and Management

EOSC 533-Advanced Groundwater Hydrology

EOSC 536-Applied Groundwater Flow Modelling

EOSC 429-Groundwater Contamination

EOSC 430-Groundwater Geochemistry

GEOG 403-Catchment Hydrology

CIVL 418-Engineering Hydrology

Visualization and Landscape Planning [image: image9]
FRST 504-Landscape Ecology

FRST 524-Environmental Perception

FRST 525-Visualization Theory and Applications

FRST 538-Topics in Remote Sensing

FRST 491-Visualization and Forest Design

CONS 481-Conservation Planning and Wildland Recreation

CONS 340-Introduction to GIS for Forestry and Conservation

LARC 541-Landscape Planning and Management

LARC 542-Visual Resource Management

Business, Management and Marketing [image: image10]
FRST 520-Land and Forest Economics

FRST 528-Social Science Research Methods for Forestry and Conservation

FRST 529-Ecological Economics

FRST 563-Globalization and Marketing of Wood Products

FRST 564-International Trade in Forest Products

FRST 419-Economics of the Forest Sector

FRST 439-International Forestry

FRST 462-Industrial Forest Management

FRST 465-Business Fundamentals in the Forestry Sector

FRST 319-Principles of Forestry Economics

ECON 628-Topics in Applied Econometrics I

ECON 629-Topics in Applied Econometrics II

ECON 555-International Trade

ECON 565-Market Structure and Business Behaviour

ECON 566-Business Performance and Public Policy

ECON 571-The Economics of Renewable Resources

ECON 573-Environmental Economics

ECON 581-Cost-Benefit Analysis

ECON 425-Introduction to Econometrics

ECON 426-Econometric Analysis

ECON 441-The Process of Economic Development

ECON 455-International Trade

ECON 472-Economics of Renewable Resources

AGEC 503-Policy Analysis for Food, Environment and Resources

GEOG 517-Environmental Sustainability

Forest Ecology and Forest Ecosystems[image: image11]
FRST 504-Landscape Ecology

FRST 506-Advanced Forest Pathology

FRST 508-Forest Insect Ecology

FRST 512-Belowground Forest Ecosystems

FRST 516-Tree Physiology

FRST 588-Headwater Systems

FRST 403-The Sustainability of Production in Managed Forest Ecosystems

FRST 413-Ecological Plant Biochemistry

FRST 424-Sustainable Forest Management

FRST 495-Biological Diversity and Forest Management

FRST 386-Aquatic Ecosystems and Fish in Forested Watersheds

FRST 395-Forest Wildlife Ecology and Management

BOTA 520-Advanced Phytogeography

BOTA 526-Advanced Plant Community Analysis

BOTA 527-Dynamics of Plant Populations

BOTA 530-Plant Metabolic Physiology

GEOG 504-Topics in Climatology

GEOG 506-Tree-ring Research: Theory and Application

PLNT 525-Analysis of Plant Performance

SOIL 501-Advanced Soil Processes

SOIL 502-Advanced Sustainable Soil Management

SOIL 514-Biometeorology

AGRO 426-Plant-Microbe Interactions

Wood Science and Technology 
[image: image12]FRST 573-Wood-fluids Relationships

FRST 575-Wood Structure

FRST 576-Advanced Wood Mechanics

FRST 582-Chemical and Biological Aspects of Wood

FRST 583-Wood Physics and Mechanics

WOOD 473-Wood Chemistry and Chemical Utilization

WOOD 474-Wood Properties and Products Manufacturing

WOOD 475-Wood Properties, Identification and Uses

CHEM 406-Polymer Chemistry

MTRL 486-Nondestructive Evaluation

MTRL 494-Composite Materials

MTRL 394-Polymer and Polymer Matrix Composites

Forest Measurements/Biometrics [image: image13]
FRST 530-Multiple Regression Methods

FRST 531-Multivariate Statistical Methods

FRST 533-Problems in Statistical Methods

FRST 539-Problems in Forest Sampling

FRST 443-Remote Sensing in Forestry and Agriculture

FRST 491-Visualization and Forest Design

CONS 340-Introduction to GIS for Forestry and Conservation

BOTA 526-Advanced Plant Community Analysis

GEOG 370-Introduction to Geographic Information Systems

STAT 302-Introduction to Probability

STAT 305-Introduction to Statistical Inference

GRADUATE COURSES

FRST 503 - Plant Molecular Biology Laboratory

Techniques of purification, cloning, sequencing, restriction-hybridization analysis of plant nucleic acids, in-vitro labelling of plant nucleic acids and proteins, and electrophoresis and immunodetection of plant proteins. Offered by the Biotechnology Teaching Laboratory in cooperation with the Department of Forest Sciences. Admission to the course is limited and requires recommendation from the department head.

FRST 504 - Landscape Ecology 

FRST 505A - Directed Studies in Forest Science - DS FRST SCIENCE

FRST 505C - Directed Studies in Forest Science - DS FRST SCIENCE

FRST 508 - Forest Insect Ecology 

Interactions between insects and forests; evaluation of current approaches to research in forest entomology; examination of theories and axioms; application of ecological principles in pest management.

FRST 510 - Applied Population Genetics 

FRST 512 - Belowground Forest Ecosystems 

Review of current literature on specific topics in forest soil ecology, including bacterial endophytes, microbial diversity, nutrient cycling, and mycorrhizae.

FRST 516 - Tree Physiology 

Growth and development of woody plants; physiological responses to abiotic and biotic environmental factors; consequences of silvicultural practices on physiological processes.

FRST 520 - Land and Forest Resource Economics

Applications of advanced theory and quantitative analysis to problems in forest resource and land economics; multiple land use; institutions for sustainable land use; optimal management and policy.

FRST 521C - Topics in Forests and Society 

FRST 521F - Topics in Forests and Society 

FRST 522 - Indigenous Peoples and Forest Land Management 

A survey of the conceptual and practical issues when indigenous peoples use forested lands and participate in the management of those lands.

FRST 523 - Forest and Environmental Policy 

FRST 524 - Environmental Perception 

Perceptual processes mediating behaviour in humans, with special attention given to the emotional processing of visual stimuli.

FRST 526F - Directed Studies in Forests and Society

FRST 528 - Social Science Research Methods for Forestry and Conservation 

FRST 529 - Ecological Economics 

Emphasis on forested ecosystems.

FRST 530 - Multiple Regression Methods 

Matrix algebra; algebra and inference of multiple linear and multiple curvilinear regressions for solution of problems in forestry and related fields. Non-linear regression. Methods of least squares for analysis of variance and covariance.

FRST 531 - Multivariate Statistical Methods 

Multivariate analysis of variance, cluster, principal components, factor, canonical and discriminant analysis. Theory and conceptual background are presented but emphasis is on selection of appropriate analysis and interpretation of results. Examples from forestry and related fields are analysed by computer programs at UBC.

FRST 532A - Directed Studies in Forest Management

FRST 532C - Directed Studies in Forest Management

FRST 533C - Problems in Statistical Methods

Directed studies in problems of advanced statistical techniques as a tool in forest research.

FRST 536C - Advanced Studies in Forest Mensuration

Development and analysis of forest inventory systems; sequence and patterns of tree growth; analysis of crown development; improvement of stand growth and yield; methods of biomass analysis.

FRST 538 - Advanced Remote Sensing

FRST 539C - Problems in Forest Sampling 

FRST 540 - Application of Operational Research Methods in Forest Management

Use of operational research methods in forest planning models; emphasis on algorithms, problem formulation and interpretation of results.

FRST 541 - Simulation Modelling of Forest Operations and Processing Facilities

Principles and methodology for performing simulation experiments; emphasis on building, running, and analyzing simulation-based models applicable to forest operations and wood products processing.

FRST 544 - Technical Communication Skills I 

Principles and practice of oral presentations.

FRST 545 - Technical Communication Skills II 

Theory and practice of technical communication necessary for preparation of effective scientific reports, reviews, grant proposals, journal articles and theses.

FRST 546 - Research Methods and Philosophies in Science 

Lectures and seminars in research philosophies and methods with special emphasis on field and applied research.

FRST 547 - Forestry in British Columbia 

FRST 548 - Major Essay

For non-thesis master's degree programs.

FRST 549A - Master's Thesis

FRST 549B - Master's Thesis

FRST 549C - Master's Thesis

FRST 550B - M.A.Sc. Thesis

FRST 550C - M.A.Sc. Thesis

FRST 563 - Globalization and the Marketing of Wood Products 

This course explores globalization, its impact on developing and developed countries, what this means to world trade in forest products and emerging trends in globalization and the environment.

FRST 564 - International Trade in Forest Products 

Theory and practices of international trade and its application in timber and non-timber forest products, as well as environmental services.

FRST 565C - Directed Studies in Forest Business and Management

FRST 570B - Directed Studies in Wood Science and Forest Products

FRST 570C - Directed Studies in Wood Science and Forest Products

FRST 570E - Directed Studies in Wood Science and Forest Products

FRST 570F - Directed Studies in Wood Science and Forest Products

FRST 572D - Topics in Wood Science and Forest Products

FRST 573 - Wood - Fluid Relationships 

FRST 576 - Advanced Wood Mechanics 

Analysis and design of structural wood products, influences of material inhomogeneity and variability; creep and time dependent fracture phenomena; structural performance of wood products such as panel products, lumber, glued laminated timber and I-Beams. Impact of codes on marketing of structural wood products.

FRST 588 - Headwater Systems 

Hydrology, geomorphology and ecology of headwater streams and their catchments; significance of headwater streams to downstream reaches; management issues, particularly in the context of forest harvesting.

FRST 590 - Statistical Methods in Hydrology

FRST 591 - Tracer Methods in Hydrology

Application and modeling of natural and artificial tracers in hydrological systems to study transport behaviour and watershed processes.

FRST 592 - Hydrological Modelling Applications in Forestry 

FRST 649 - Ph.D. Thesis

CONS 500---Seminar in Biological Conservation  

Topics in conservation biology with application to current issues and particular reference to (but not limited to) forested ecosystems.

CONS 501 - Topics in Conservation Genetics  

The genetics of small populations, inbreeding, extinction risks due to genetic versus demography factors, adaptation and climate change, and methods for assessing genetic diversity for conservation planning.

CONS 502 - Conservation Policy 

Examination of international and Canadian conservation agreements and policies as instruments of distributive justice. Application of contemporary theories of justice to conservation policy issues.

CONS 503 - Topics in Conservation 

CONS 503C - Topics in Conservation

CONS 504D - Directed Studies in Conservation

CONS 520 – Conservation Policy 

The focus of the course is the challenge of developing conservation policies – how to design institutions and policies that conserve and protect important social and environmental values associated with public land and forests.
Forestry Distance Education Courses
http://www.forestry.ubc.ca/Students/Resources/DistanceEducation/tabid/1821/Default.aspx
FORP 262
Forest Operations I

Introduction to forest road design and location, harvest, and transportation systems.

FOPR 362
Forest Operations II

Detailed analysis of the engineering, economic, environmental, and aesthetic factors influencing forest operations planning. Available only through Distance Education.

FRST 202
Forest Ecology

The Ecosystem concept; energy biomass and nutrient cycling; the physical environment; population and community ecology; succession, Biogeoclimatic classification and some coastal ecosystems. Available only through Distance Education.

FRST 231
Introduction to Biometrics 

Basic theories of probability and statistics. Sampling distribution, methods of estimation and hypothesis testing; goodness of fit and tests for independence; analysis of variance, regression and correlation.

FRST 308
Forest Entomology 

An introduction to insects which cause damage to forests and forest products; how insects live; life cycles and attack symptoms of representatives of major groups of insects; principles for control and management.

FRST 309
Forest Pathology (Laboratory)

Biology and management of forest tree diseases.

FRST 319
Principles of Forestry Economics

Introduction to the economics of production, distribution and consumption of goods and services produced by, and dependent on, the forest resource. Available only through Distance Education.

FRST 421
Integrated Resources Management I (Laboratory)

Introduction to the quantitative tools necessary in forest management.

FRST 449A
Directed Studies in Forestry -: Wood Uses

In special cases and with the approval of the instructor concerned, a student may carry on directed studies of specific problems in forestry.

FRST 449B
Directed Studies in Forestry - Wood Properties & Identification

In special cases and with the approval of the instructor concerned, a student may carry on directed studies of specific problems in forestry.

WOOD 464
Industrial Wood Finishing (Laboratory)

Introduction to polymeric coatings and finishes used in the wood products industry. Examines surface preparation, application equipment and properties of various coatings.

WOOD 475
Wood Properties, Identification, and Uses

Elementary chemical, physical and mechanical properties of wood and their variations in relation to structure; identification by hand lens features; manufacture of lumber, pulp and composite wood products. Not available for credit to Wood Science and Industry students.

Faculty of Land and Food Systems

The Faculty of Land and Food Systems is committed to academic programs and research that explores the integration of land and food systems as they relate to our local and global communities. Its programs explore issues related to health, food security, clean water, and animal welfare. Specific topics include dietetics, food science and agroecology, global resource sustainability, the study of resource economics.

Undergraduate Academic Programs
Currently, the Faculty of Land and Food Systems offers 12 majors and concentrations under the following three degrees:

· B.Sc. Agroecology
· B.Sc. Food, Nutrition and Health 

· B.Sc. Global Resource Systems 

PreVet Students planning to pursue a degree in veterinary science can satisfy their pre-vet requirements through the Animal Studies concentration, General Agroecology option or Nutritional Sciences major in Food, Nutrition and Health program. Students interested in Animal Welfare can an M.Sc. or Ph.D in Animal Science . Students interested in Wine Research can study Food Science. The graduate program in Landscape Architecture is offered through UBC’s School of Architecture.

Study Abroad  -- UBC offers graduate and undergraduate students opportunities to study overseas. International programs in Europe, Asia, South America and Africa combine language skills, cultural experience and real-life applications of global sustainability. By studying internationally, students gain a uniquely integrated and interdisciplinary approach to the complex issues faced by local and global communities. 

UBC’s research facilities include the Dairy Research and Education Centre and the Avian Genetic Resources Building. The UBC Farm is a 24 hectare teaching, research, and community farm located on the Vancouver campus, the only working farmland within the city of Vancouver. The farm is part of a initiative for creating an internationally significant centre for sustainable agriculture, forestry and food systems. The Avian Research Centre at Agassiz provides incubation, brooding, breeding and data processing facilities for a 9 strains of Japanese quail and 3 strains of chickens. The purpose of the program is for germplasm conservation, and supplying birds for teaching and research at universities and other research laboratories across Canada and the US.

Bachelor of Science in Agroecology
http://www.landfood.ubc.ca/programs/general_agro_ug.htm
Agroecology is the science of applying ecological concepts and principles to the design and management of sustainable agro ecosystems. UBC’s Agroecology program teaches students to balance the protection of biodiversity in natural ecosystems with the local and global demands for a healthy, safe, and sustainable food supply within finite land and water resources and while balancing the need to protect the biodiversity of natural ecosystems. The program emphasizes the biological diversity of life in all forms (plants, animals, fungi and microorganisms) and at all levels of organization (genes, species and ecosystems). The Program provides students with a clear science-based background and practical experience; both combine to prepare students for the professional and social world.

A distinctive program in western Canada, the B.Sc. Agroecology is now jointly offered at the UBC Okanagan campus through the UBC Faculty of Land and Food Systems and the Iriving K. Barber School of Arts and Sciences. The General Agroecology concentration also allows students to take courses required for admission to the four-year veterinary program at the College of Veterinary Medicine. The Agroecology program received full accreditation from the Agricultural Institute of Canada.

The program prepares students for a variety of science-based careers, including ecologist, environmental technologist, international agriculture officer, resource stewardship agrologist, organic food engineer, or environmental planning analyst. Graduates are also prepared to pursue a Masters or PhD in Agricultural Economics, Animal Science, Food Sciences, Human Nutrition, Integrated Studies in Land and Food Systems or Plant Sciences 

Animal Studies
Animal Studies focus on the biochemistry, behaviour, genetics, nutrition, physiology, breeding, production, and management of domestic livestock and poultry, as well as other avian species, fish and other marine animals, laboratory animals, and wildlife species. The Animal Studies concentration also allows students to take courses required for admission to the four-year veterinary program at the Western College of Veterinary Medicine 

Horticulture
The Horticulture concentration is designed to develop experienced, knowledgeable plant scientists who will make significant contributions to both society and their professional communities. The program provides a comprehensive education in plant science with an emphasis on integrated pest management, biotechnology, and crop physiology. Studies in Horticulture can lead to a wide variety of careers including horticulturist, greenhouse technician, urban forestry inventory specialist, and crop specialist. Graduates can pursue a Masters or PhD in Plant Sciences or explore other degree options. The UBC Botanical Garden and Centre for Plant Research facility specializes in plant conservation, evolution, genomics, and plant breeding.

Resource Economics
The Resource Economics concentration provides students with a base of economic theory, quantitative methods and problem-solving capabilities. Students learn the rigorous tools used in economic analysis to examine applied problems in the general area of food markets (e.g., trade and regulated markets, food demand analysis, food safety and biotechnology) and the economics of renewable resources and the environment (e.g., trade and the environment, valuation of natural resource amenities). The program prepares students for careers as a Land and Resource Development Economist, Agribusiness Manager, Community Outreach Officer, Business/Technology Development Associate, Economic Development Officer and Operations Technician. Students can pursue a Masters or PhD in Agricultural Economics.

Soils & Environment
The Soils and Environment program provides students with a comprehensive understanding of the role of soil and climate resources in the production of food and fibre, as well as in the maintenance of environmental services such as air and water quality. The concentration emphasizes fundamental knowledge of soil processes and their application to biometeorology, forestry, hydrology, pedogenesis, conservation, soil productivity and land evaluation in addressing contemporary and emerging issues. Graduates typically work as ab Ecologist, Biometeorologist, Resource Manager, Teacher and International Developer or pursue a Masters or PhD in Soil Science.

Bachelor of Science in Food, Nutrition, and Health
This program is designed to give students the  knowledge needed to promote human health, a sustainable food supply and the responsible use of finite land and water resources. They Food, Nutrition & Health program gives students a broad education in food science, nutrition and marketing, as well as the specific academic background to pursue careers such as professional dietitians, nutritionists or food scientists. Research and teaching span the continuum from the production and processing of food to its marketing, consumption, and impact on public health and the community.

The FNH program:

· Focuses on food security, and its impact on health.

· Integrates science and technology with socioeconomic, cultural, ethical and legal considerations in the provision of a safe, nutritious, food supply that is both sustainable and cost efficient.

· Provides an understanding of the science and management of food and nutrition in a local and global setting. 

Major areas of concentrations are detailed below:

Dietetics
The Dietetics Major is a professional program designed to meet national accreditation standards developed by Dietitians of Canada. Graduates are eligible to write the national registration exam to qualify for registration with provincial dietetic regulatory bodies and practice as Registered Dietitians. The program involves five years of study: two prerequisite years and three program years (year five is spent in internship placements in various British Columbia locations). The curriculum includes general courses in both biological and social sciences, as well as courses more directly related to dietetics such as basic and applied human nutrition, food and food systems, management, and professional dietetic practice. The Dietetics Major differs from the Nutritional Sciences major in that it is a professional program, and as such has specific applicant selection procedures and includes courses and practicum placements to assist students to develop knowledge and skills for dietetic practice.

Food Market Analysis
The Food Market Analysis major combines food science skills with an understanding of the management and marketing of food. Students take a complement of food science courses along with economics, commerce and food resource economics courses that deal with food policy and trade issues, managing risk in export markets, and the industrial structure of international food markets.

Food Market Analysis students:

· Learn to apply the principles of economics and business management to develop analytical tools and an effective understanding of food markets. 

· Gain a global perspective on food markets including food policy and trade issues, managing risk in export markets, and the industrial structure of international food markets. 

· Obtain a socio-economic perspective of issues in land and food. 

· Have a core understanding of the fundamental principles of food science and its relationship with management and marketing of food 

Food & Nutritional Sciences
The Food & Nutritional Sciences double major allows students to combine an interest in nutrition and food science. Students focus on the core sections of Food Science and Nutritional Sciences. The double major is based on the chemical, physical and biological sciences. This degree prepares students for any number of careers in the food and nutrition sectors including: Quality Assurance Manager, Consumer Product Officer, Food Technologist, HACCP Coordinator, Microbiology Technician and Food Safety Specialist. Students can pursue a Masters or Ph.D in Human Nutrition or Food Science or explore other degree options.

Food, Nutrition & Health
This major offers students the flexibility to tailor a degree to their interests in food, nutrition and health without the need to specialize in any one major. Completing this program, prepares students for any number of career options from Consumer Counseling to Family Life Educator or to enter UBC’s Home Economics Education Program.

Food Science
This major encompasses food chemistry, food microbiology, physical, sensory and nutritional properties of food and food process science with respect to the manufacture, preservation, quality assurance and the safe development of food products.

Nutritional Sciences
This major is specifically intended for students interested in basic human and animal nutritional sciences, and preparing for graduate study and research in nutrition, or for students who plan to proceed to an area of agricultural sciences or health sciences, including veterinary studies.

The major:

· Provides and understanding of the basic continuum for biological utilization by humans and animals of food and feed (ingestion, digestion, absorption, transport, utilization of nutrients and excretion of waste products). 

· Develops an understanding of the function of nutrients in health and disease and the consequences of excess or deficiency. 

· Explores nutrient requirements and recommendations. 

· Studies the general effects of processing, production and distribution systems, as well as socioeconomic, cultural and political systems on food and nutrient availability. 

Global Resource System (B.Sc. GRS)

http://www.landfood.ubc.ca/programs/grs_ug.htm
The Global Resource Systems program recognizes that solving complex resource problems requires a wide range of skills, as well as a global and interdisciplinary approach. Students enter the program after completing your first year in Land & Food Systems, Arts, or Sciences.  In third and fourth years, students pursue a double major, a resource specialization and a region of the world as the focus of their studies. The program allows students to study science in the context of a region of the world, gaining an understanding of agricultural and natural resource systems and the complex issues faced by local and global communities from an integrated international and interdisciplinary perspective. 

Resource Specialization Options:

For the resource specialization, students focus on one discipline, or choose courses from different disciplines that relate to a resource theme. Resource specializations can be developed both at UBC and at our partner universities, depending on the specialization. Option ideas include but are not limited to: 

	· Environment  
	· Food and Resource Economics  

	· First Nations  
	· Equine Studies 

	· Food Security 
	· Gender 

	· Resource Systems  
	· Environment and Development 

	· International Trade and Development  
	· Horticulture 

	· Sustainable Agriculture  
	· Organic Agriculture 

	· Animal Behaviour and Welfare 
	· Resource-Based Tourism and Viticulture 

	· Brewing and Distilling 
	· Wine Science 


 
Regional Specialization Options:

For the region specialization, students can choose to narrow their focus to one city or region or broaden their focus to encompass a country or continent. Region specializations can be developed through taking relevant courses at UBC or partner universities as well as international or local volunteer placements. Option ideas include: 

· Americas  Students focus their courses on British Columbia, Canada, United States, Mexico and other Latin American countries. Student exchange opportunities are available in the United States (Oregon, California, Arizona, Texas), Mexico, Costa Rica, and Chile. 

· Africa  Students focus their courses on issues related to agriculture and development in this region. Student exchange opportunities are available in Tanzania, Kenya, South Africa, and Uganda. 

· Asia Pacific  Students focus their courses on China, India, Japan , Korea or Southeast Asia. Student exchange opportunities are available in Australia, Hong Kong, India, Indonesia, Japan, Korea, Malaysia, New Zealand, Philippines, Singapore, Taiwan and Thailand. 

· Europe  Students focus their courses on either western or Eastern Europe. Student exchange opportunities are available in Belgium, Denmark, France, Germany, Norway, Netherlands, Poland, Sweden, and the United Kingdom . 

Graduate Academic Programs
Encompassing the range of study surrounding human health, a sustainable food supply and the responsible use of scarce land and water resources, the Faculty of Land and Food Systems offers graduate programs in the following areas: 

Agricultural Economics (M.Sc)  

The Food and Resource Economics (FRE) Group offers a Master of Science (M.Sc.) degree in Agricultural Economics and provides students with rigorous training in applied economics and quantitative methods. The program emphasizes applied resource economics and food market analysis, and can normally be completed in 18-20 months.
Animal Science (M.Sc., Ph.D.)  

The Animal Science program offers opportunities for advanced study and research in the areas of physiology, nutrition, biochemistry, behaviour, welfare, genetics and the management of livestock, poultry, aquaculture and wildlife species. Students interested in improving the lives of animals have the opportunity to complete a M.Sc. or Ph.D. through the UBC Animal Welfare Program. The UBC Animal Welfare Program is one of the largest and most respected centres in the world in the field of animal welfare science. Since its inception in 1997, the Program's research has led to improvements in the lives of animals in British Columbia and around the world. The mission of the program is to improve the welfare and humane care of animals in agriculture, research, companionship and other areas through active efforts in research, education and public outreach.

Food and Resource Economics (MFRE) - Proposed 
The Food and Resource Economics (FRE) group in the Faculty of Land and Food Systems at UBC believes there is demand in Canada and around the world for a professional masters degree focused on economics in the food and resource sectors. The proposed new professional “Master of Food and Resource Economics” will be modeled after the Faculty’s Master of Food Science, a successful new professional degree in its second year. The proposed MFRE degree combines applied economics with policy analysis and agribusiness management. 

Food Science (MFS) 

The Food Science group at UBC offers internationally recognized and highly respected M.Sc. and Ph.D. degrees. While the M.Sc. has a research focus and is well suited for those who are interested in a career in research, the Master of Food Science (MFS) meets the worldwide demand for graduates of advanced degrees for government and private industry involved in the large-scale manufacturing and/or distribution of food products. MFS students graduate with first hand knowledge of the food industry in Canada. They have experience in international food markets and a global perspective that will be invaluable to industries wishing to expand their food exports to Asia, North and South America, as well as Europe.

The MFS is a professional degree, appropriate for many positions in food industry and government that do not have a strong research component. The program does not require a research thesis, but does require a research project.. The MFS is ideal for professionals already working in government, industry or private practice who want to upgrade their skills. A huge advantage of the MFS compared to similar qualifications is that it can be completed within a twelve-month period. 

Graduates learn about: 

· Recent advances in food chemistry, microbiology, analysis, and processing, biotechnology, toxicology and research methods, and how these impact on food production, quality, and safety. 

· Key factors influencing the various aspects of production, processing, and marketing of foods in a global context, including socioeconomic, political, and cultural perspectives. 

· Regulatory requirements for the production, processing, and distribution of safe, wholesome, and nutritious food. 

· Requirements for the development of food products with the required quality and safety attributes. 

· Design of processes and HACCP plans for the production of safe food products. 

· Methods used to sample, inspect, and characterize foods with regard to their safety, composition and quality. 
Food Science (M.Sc., Ph.D.)  

The Food Science Program offers opportunities for advanced study and research leading to M.Sc. and Ph.D. degrees in the areas of Food Chemistry and Biochemistry, Food Process Science, Food Microbiology, Food Safety and Toxicology, Food Biotechnology, Food Quality Evaluation and Wine Biotechnology. 

Graduate training in Food Science normally involves a combination of courses in both basic and applied sciences, with research leading to a thesis. Students are encouraged to publish their research results in refereed journals.

Human Nutrition (M.Sc., Ph.D.)  

The Food Science Program offers opportunities for advanced study and research leading to M.Sc. and Ph.D. degrees in the areas of Food Chemistry and Biochemistry, Food Process Science, Food Microbiology, Food Safety and Toxicology, Food Biotechnology, Food Quality Evaluation and Wine Biotechnology.  Graduate training in Food Science normally involves a combination of courses in both basic and applied sciences, with research leading to a thesis.

Integrated Studies in Land and Food Systems (M.Sc., Ph.D.)  

The Integrated Studies in Land and Food Systems program offers advanced study and research leading to a M.Sc. and Ph.D. Communities everywhere are increasingly challenged to provide sufficient, healthy, safe and economically accessible food for the world’s population. A single discipline or viewpoint can no longer address these complex challenges faced. As a result, there is a high demand for Masters and Ph.D. graduates with the interdisciplinary abilities offered by this program.

Plant Science (M.Sc., Ph.D.)  

The Plant Science Program offers degrees in fundamental and applied topics related to plant production, plant protection, biotechnology, plant physiology and biochemistry, and plant-environment interactions. Specific areas of specialization include:

· Plant-microbe interaction, bacterial and fungal diseases, plant virology, biological control of pests and diseases, insect physiology, natural insecticides, insect ecology and behaviour, and weed biology, ecology and control;

· Seed physiology, plant nutrition, plant growth analysis, plant-plant interaction, biotic and abiotic stressor resistance, and environmental plant physiology;

· Vegetable culture, ornamental horticulture, plant breeding, and post-harvest physiology;

· Plant biochemistry, tissue culture, genetic engineering, and plant, fungal, and viral molecular genetics;

· Rangeland ecology, and wildlife habitat studies.

Soil Science (M.Sc., Ph.D.)  

A collaboration between the Faculty of Land and Food Systems and Faculty of Forestry, the inter-faculty Soil Science Graduate Program offers opportunities for advanced study and research leading to MSc and PhD degrees. Students are registered in the Faculty of Graduate Studies through either the Faculty of Land and Food Systems or Faculty of Forestry, depending upon their research interests. Areas of study include biometeorology, forest nutrition and nutrient cycling, land use and land evaluation, mycorrhizal ecology, soil biology, soil chemistry and mineralogy, soil fertility, soil physics and hydrology, soil-plant interactions, soil and water conservation.

COURSES

Agricultural Economics

AGEC 500 (2-6) c Graduate Seminar 

AGEC 501 (3) Applied Demand Analysis 

AGEC 502 (3) Topics in Food Market Analysis 

AGEC 503 (3) Policy Analysis for Food, Environment and Resources 

AGEC 508 (3) Advanced Production Analysis 

AGEC 520 (3) Topics in Land and Forest Resource Economics 

AGEC 521 (3) Topics in Agricultural Economics 

AGEC 530 (2-6) c Directed Studies 

AGEC 540 (3) International Agricultural Development 

AGEC 548 (0) Major Essay 

AGEC 549 (12) Master's Thesis 

Agricultural Sciences

AGSC 100 (1) Introduction to Land, Food and Community 

Orientation to the programs, learning environment and core values of the Faculty of Land and Food Systems; career programs; survey of professional opportunities and requirements. [1-0-0]

AGSC 250 (6) Land, Food and Community I 

Introduction to managed systems and concepts of sustainability; economic, ecological and social components; managed landscapes, agri-food systems, and communities; urban and rural systems; the land, food, nutrition and human health continuum. [4-0-4]

AGSC 252 (3) Land, Food, and Community: Quantitative Data Analysis 

Introduction to tools needed for data analysis of the economic, ecological, health, and scientific components of land and food systems. 

AGSC 301 (3) Aquaculture Field Studies 

An orientation to the aquaculture system in BC. Given jointly with Malaspina University-College. Participating students are assessed a fee. 

AGSC 302 (3/6) d International Field Studies 

Field studies carried out abroad under staff direction. Participating students are assessed a fee. 

AGSC 350 (3) Land, Food, and Community II 

Introduction to tools and skills required to assess the economic, ecological, social, and technological components of managed landscapes, agrifood systems and communities comprising the land, food, nutrition and health continuum. [3-0-0]

AGSC 450 (3) Land, Food, and Community III 

Capstone course. Problem-based analysis of complex case studies selected from the land, food and community continuum. Cases are specifically designed to require development of integrated disciplinary and inter-disciplinary analysis. [1-0-3]

AGSC 490 (3) Topics in Agricultural Sciences 

Analysis and interpretation of current issues in agricultural sciences. 

AGSC 496 (3/6) d Career Development Internship 

Technical work experience appropriate to students' career goals. Enrolment subject to competition and availability of work placements. 

AGSC 500 (3) Tutoring in problem-based learning 

Pass/fail. [0-0-3]

AGSC 501 (3) Participatory Research Methodologies in Agricultural Sciences 

AGSC 504 (3) Research Methodology in Agricultural Sciences 

Agroecology

AGRO 244 (4) Forest and Agricultural Climatology 

An introduction to the basic principles and processes of climatology. Energy and water balance concepts. Atmospheric motion. Microclimate modification and air pollution. Climate classification and land capability. [3-2-0] 

AGRO 260 (6) Agroecology I 

Introduction to the biophysical and socioeconomic factors affecting systems management and production in selected agroecosystems. A fee will be assessed each student to cover field trip costs. [1-3-6]

AGRO 311 (3) Animal Physiology I 

Physiological principles in animals, including vital life support systems, cellular communication, growth and development. [1-0-3]

AGRO 312 (3) Animal Physiology II 

Physiological systems of importance to animal production and wildlife management. digestion, reproduction, lactation and environmental adaptation. [1-0-3]

AGRO 314 (3) Animals and Society 

Contemporary use of animals for food production, companionship, recreation and science; social and ethical issues concerning human impacts on animals; animals in human culture; protection of animals by society and the law. 

AGRO 315 (3) Animal Welfare and the Ethics of Animal Use 

Scientific assessment of animal well-being, ethical concepts applied to animal use, and animal welfare issues arising in agriculture, biomedical research and other areas. [1-0-3]

AGRO 316 (3) Equine Biology, Health and Nutrition 

Physiology, growth and reproduction of the horse; nutrition, diet formulation and feeding practices; common diseases, their prevention and treatment. [3-0]

AGRO 322 (3) Horticultural Techniques 

An introduction to horticultural practice in an experiential learning format. Plant identification, seeding, propagation, pruning, cultivation media, pesticide application and safety are examined in the context of integrated crop management. An additional fee may be required for the pesticide certification examination. [0-3-3]

AGRO 324 (4) Plant Physiology 

Mechanisms and regulation of functional processes contributing to the assimilation, transport and utilization of water, mineral nutrients and carbon by plants. [3-3-0] 

AGRO 326 (4) Introductory Plant Pathology 

Study of the ecology of plant pathogenic organisms; principles of disease development and control. [3-2-0] 

AGRO 327 (3) Introduction to Entomology 

A survey of the structure, classification and biology of insects; ecology and life-histories of insects; insect-plant relations. [2-3-0]

AGRO 328 (4) Weed Science 

Importance, identification, dissemination and biology of weeds; preventive, cultural, biological and chemical methods of control. [3-2-0] 

AGRO 342 (3) Soil Biology 

The diversity of soil organisms (bacteria, protozoa, fungi, animals, plants) in natural and managed ecosystems; roles in primary production, nutrient cycling, decomposition and reclamation; interactions between soil organisms; responses to environmental change. [2-3-0] 

AGRO 360 (3) Agroecology II 

Animals and Plants as Components of Agricultural Ecosystems. This second course in the agroecology core uses a systems approach to investigate the functions and interactions of plants and animals in agricultural systems. A fee will be assessed each student to cover field trip costs. [1-0-3]

AGRO 361 (3) Key Indicators of Agroecosystem Sustainability 

This course builds on the foundation of agroecosystems in AGRO 260 and AGRO 360, and the key indicators of sustainability in the faculty core (AGSC 350) with a detailed exploration of biophysical, economic and social ecosystem sustainability indicators for primary production subsystems. [1-0-3]

AGRO 401 (3) Soil Processes 

Integration of soil physics, chemistry and biology in understanding essential soil processes. [3-0-0]

AGRO 402 (3) Sustainable Soil Management 

Application of fundamental, unifying, soil science principles in sustainable ecosystem management. [1-0-3]

AGRO 403 (3) Field and laboratory methods in soil science 

[1-3-0]

AGRO 411 (3) Reproductive Physiology and Technology 

A comparative overview of reproductive physiology and reproductive technologies in domesticated and laboratory animals. [1-0-3]

AGRO 414 (3) Principles of Animal Breeding 

The basic principles and tools used in animal breeding and genetics in birds, fish, and mammals. [1-0-3]

AGRO 418 (3) Intensive Fish Production 

Management of fin fish throughout the life cycle; broodstock, egg, larvae and juvenile. Control of environmental factors, including pathogens, for maximum productivity at all life stages. [3-2]

AGRO 419 (3) Fish Diseases 

Common diseases of fish. Epidemiology, zoonotic potential, prevention and treatment of diseases. 

AGRO 420 (3) Greenhouse Horticulture Systems 

Integrated crop management in controlled environment systems. The primary focus of the course will be on greenhouse vegetable and floriculture production systems. [0-3-3]

AGRO 421 (3) Integrated Crop Management 

Development and implementation of an integrated crop management program in horticulture. The course focuses on the linkages between crop production and protection in the management of a horticultural ecosystem. [0-3-3]

AGRO 423 (3) Ecophysiology and Horticulture 

Ecophysiological processes in horticultural production systems. Transformations of energy and matter by horticultural crops. Regulation of crop development and performance by biotic and abiotic environmental factors. [1-0-3]

AGRO 424 (4) Plant Breeding and Biotechnology 

Genetic Basis and methodology of breeding for improved crop and ornamental plants. Application of tissue culture and molecular biology to plan improvement. [3-0-2] 

AGRO 426 (3) Plant-Microbe Interactions 

Biology and physiology of selected plant-microbe relationships. Impacts of plant-microbe relationships on society. [3-2-0] 

AGRO 427 (3) Insect Ecology 

Behavioural, population and community ecology of insects. Interaction between insects and plants and the application of the principals of insect ecology to biological control of insects and weeds. [3-0] 

AGRO 428 (3) Integrated Pest Management 

Development and implementation of multi-disciplinary pest management programs in agricultural crops. [3-2]

AGRO 444 (3) Agroforestry 

An introduction to the application of knowledge and principles of agroecology and forest ecology to global agroforestry systems. The course includes a one-weekend field trip that requires a supplemental fee. [1-0-3] 

AGRO 460 (3) Advanced Agroecology 

Focuses on the relationship between biological diversity and sustainability for the management of agroecosystemes. It builds on the core agroecology courses and emphasises ecological interactions between natural ecosystems and agroecosystems, including connections between agroecology and conservation biology. A fee will be assessed each student to cover field trip costs. [1-0-3] 

AGRO 461 (3) Applied Agroecology 

Analysis and solution of problems in agricultural production systems through the integration and application of agroecological knowledge and principles. [1-0-3]

AGRO 490 (3) Topics in Agroecology 

Analysis and interpretation of current issues in agroecology. Prior to registration, students should consult with Student Services in the Faculty of Land and Food Systems. [0-0-3]

AGRO 495 (3) Principles of Managing Problem Wildlife in Forests and Agricultural Environments 

Impacts of wildlife on crop productivity in temperate and tropical environments, the resiliency of wildlife populations to conventional control methodology, adoption of innovative methods to reduce crop damage, and the impact of introduced species on native fauna. [2-0-1] 

AGRO 497 (2-6) d Directed Studies 

AGRO 498 (3) Undergraduate Essay 

Preparation of a comprehensive and analytical review of an approved topic under the supervision of a faculty member. Consultation with a program adviser is required. 

AGRO 499 (6) Undergraduate Thesis 

Design and execution of an experimental/analytical research project leading to the preparation of a thesis. 

Animal Science

ANSC 500 (3) Graduate Seminar 

Participation in this course is compulsory for all graduate students in Animal Science. [2-0]

ANSC 514 (3-6) d Current Topics in Animal Genetics [3-0; 3-0]

ANSC 515 (3) Animal Welfare and Animal Ethics 

ANSC 520 (3) Nutritional Physiology of Domestic Animals 

Current topics in the study of nutrient metabolism in domestic animals; metabolic disorders. Not offered every year. 

ANSC 522 (3) Protein Metabolism and Nutrition in Domestic Animals 

Recent advances in the metabolism, utilization and requirements of proteins and amino acids in animals. 

ANSC 524 (2-6) d Advanced Topics in Animal Nutrition [0-0-3]

ANSC 530 (2-6) c Directed Studies 

ANSC 549 (12) Master's Thesis 

ANSC 550 (3) Topics in Animal Welfare 
ANSC 551 (3) Tutorials in Animal Welfare Research 

ANSC 580 (3) Advanced Topics in Fish Culture 

An interdisciplinary seminar course, involving disciplines of importance to fish culturists. 

ANSC 649 (0) Doctoral Dissertation 

Food, Nutrition and Health

FNH 200 (3) Exploring Our Food 

Chemical and physical properties of foods; issues pertaining to safety, nutritive value and consumer acceptability; government regulations pertaining to food safety, quality and additives; preservation techniques and transformation of agricultural commodities to food products; foods of the future. [3-0-0]

FNH 250 (3) Nutrition Concepts and Controversies 

Fundamental concepts and principles of human nutrition applied to current nutrition issues. C

FNH 255 (3) Nutrition and Your Health 

Fundamental concepts and principles of nutrition applied to current nutrition issues and trends. The focus is on human nutrition.At least second year standing required. [3-0]

FNH 300 (3) Principles of Food Engineering 

Units and dimensions, mass balance, energy balance, steady state and transient heat flow, fluid handling and measurement. [3-0-1]

FNH 301 (3) Food Chemistry I 

Constituents of food and related chemical physical properties including water, carbohydrates, proteins, lipids, minerals, and vitamins. 

FNH 302 (3) Food Analysis 

Principles of and procedures for analysis of the chemical, physical and sensory properties of food; proximate analysis; introduction to instrumental analysis; introduction to anatomy and physiology of sensory perception, reporting and analysis of data. [3-0-1]

FNH 309 (3) Food Process Science 

Preservation of tissue and fluid food systems by selected physical and chemical treatments with emphasis on product-process interactions. [3-0-1]

FNH 313 (3) Microorganisms in Food Systems 

Microorganisms of importance in safety, spoilage and preservation of foods; factors affecting growth, survival and inactivation of microorganisms in fermented food systems; food processing plant cleaning and sanitation. [3-0-0]

FNH 325 (3) Food Science Laboratory I 

Integrated laboratory introducing techniques used in food processing and analysis. Enrolment restricted to Food Science students. [0-3-1]

FNH 326 (3) Food Science Laboratory II 

Integrated laboratory encompassing the processing and analysis of foods. Enrolment restricted to Food Science students. [0-3-1]

FNH 330 (3) Introduction to Wine Science 

Principles of viticulture, enology, and wine microbiology and chemistry; marketing, regulation and classification of wines from selected regions of the world; social, economic and health aspects of wine consumption; wine appreciation. [2-1-0]

FNH 340 (3) Food Theory 

Principles of food preparation based on the physical and chemical properties of food. 

FNH 341 (3) Food Theory Applications 

Experimental and practical application of scientific principles and theories to problems of food preparation. [1-3-0]

FNH 342 (3) Consumer Aspects of Food 

Economic, physiological, social, cultural, and environmental factors influencing food choices and consumption. Legislation governing food; food markets and merchandising techniques; criteria for food selection. [3-3]

FNH 350 (3) Fundamentals of Nutrition 

Fundamentals of energy and macronutrient metabolism. [3-0-0]

FNH 351 (3) Vitamins, Minerals, and Health 

Vitamin and mineral nutrition and their role in maintaining and promoting health. [3-0-0]

FNH 355 (3) World Problems in Nutrition 

Conceptualization and scientific analyses of global problems in food and nutrition; complexities of food habits and malnutrition in various cultures around the world. [3-0-0]

FNH 370 (2) Nutrition Assessment 

The use of dietary, anthropometric, biochemical and related information for the assessment of nutritional status of individuals and populations. 1-0-2

FNH 371 (3) Human Nutrition over the Life Span 

Nutritional requirements and dietary patterns of healthy individuals throughout the life span. 3-0-0

FNH 380 (1) Professional Dietetic Practice I 

Restricted to students in the Dietetics Major. [1-0-0]

FNH 381 (3) Professional Dietetic Practice II 

Themes include: nutrition communications, professional practice, and dietetic practice environments. Restricted to students in the Dietetics Major. 

FNH 401 (3) Food Chemistry II 

Chemistry and function of natural and synthetic food ingredients, including additives, colourings, flavourings and enzymes in multi-phase food systems. [3-0-0]

FNH 402 (3) Functional Foods and Nutraceuticals 

Functional food and nutraceutical concepts related to ingredient safety and quality; examples of nutrient-disease relationships, requirements for standards of efficacy for health claims; market determinants of functional food and nutraceutical industries. [3-0-0]

FNH 403 (3) Food Laws, Regulations and Quality Assurance 

Canadian and international laws governing food composition, grading, quality and safety; hazard analysis critical control points; statistical quality assurance. [3-0-1]

FNH 425 (6) Food Science Laboratory III 

Integrated course designed to illustrate principles of research and product development in the food industry. [0-3-1]

FNH 436 (3) Integrated Functional Genomics 

Global transcript, protein and metabolite profiling technologies, their integration, application, and furtherance of our understanding of how higher organisms function in general. 

FNH 439 (3) Laboratory in Integrated Functional Genomics 

Current techniques and instrumentation in transcriptome analyses, proteome profiling, metabolite analysis, and bioinformatics. The concepts and skills have broad applications to omics-based systems biology research in all eukaryotes. [0-0-3]

FNH 440 (3) Food Service Systems Management 

Management responsibilities in quantity food production with emphasis on menu planning, purchasing and service. Includes planning and equipping food services. Not available for credit to students in the Faculty of Science. Restricted to students in the Dietetics major. [3-0-0]

FNH 450 (3) Nutrition Laboratory 

Nutritional principles and concepts illustrated through a hands-on laboratory experience; skills and techniques commonly used in modern nutritional research. [0-3-1]

FNH 451 (3) Nutrient Metabolism and Implications for Health 

Integration of nutrient and energy metabolism on a whole-body and individual tissue basis and the implication for health. Emphasis will be on regulation of nutrient metabolism. [3]

FNH 452 (3) Ruminant Nutrition 

Application of biological principles of nutrition to the feeding and management of ruminant animals. [1-0-3]

FNH 453 (3) Monogastric Nutrition 

Application of biological principles of nutrition to the feeding and management of monogastric animals (e.g. horses, poultry, swine, companion animals, fish- depending on student interest). [1-0-3]

FNH 454 (3) Fish Nutrition 

Physiology of digestion and excretion, nutrient requirements, sources of nutrients, diet formulation, feeding management. [3-0-0]

FNH 470 (4) Nutrition and Disease 

The role of nutrition and the application of therapeutic diets in the prevention, etiology, and treatment of gastrointestinal complications/disorders, cardiovascular disease, diabetes and obesity. [4-0-0]

FNH 473 (3) Nutrition Education in the Community 

Theory and methods in nutrition education; factors affecting behaviour modification and health promotion. The practice of nutrition education through education, health care delivery or media systems. [3-0-0].

FNH 475 (3) Advanced Topics in Clinical Nutrition 

The role of nutrition and the application of therapeutic diets in the prevention, etiology and treatment of specialized areas of clinical nutrition. [3-0-0]

FNH 480 (3) Professional Dietetic Practice III 

Themes include practice-based research, clinical practice readiness, and orientation to internship. [3-0]

FNH 481 (18) Dietetic Internship I 

Full-time internship placements within British Columbia health authorities. [3-0]

FNH 482 (6) Dietetic Internship II 

Full-time internship placements within British Columbia health authorities. [3-0]

FNH 490 (3) Topics in Food, Nutrition, and Health 

Analysis and interpretation of current issues in food, nutrition and health. [3-0-1]

FNH 497 (2-6) c Directed Studies in Food, Nutrition and Health 

FNH 498 (3) Undergraduate Essay 

Preparation of a comprehensive and analytical review of an approved topic under the supervision of a faculty member. Consultation with a program advisor is required. 

FNH 499 (6) Undergraduate Thesis 

Design and execution of an experimental/analytical research project leading to preparation of a thesis. 

Food and Resource Economics

FRE 295 (3) Managerial Economics 

Economic foundations of managerial decision-making. Organization of the firm, demand theory, cost and production, market structure, competitive strategy, welfare-economic foundations of business regulation..

FRE 302 (3) Small Business Management in Agri-food Industries 

Emphasizes the building of a business plan by exploring topics such as the planning process and financing, marketing and human resource concepts, as applied to an agri-food business, domestically and internationally. [3-0-1]

FRE 306 (3) Introduction to Global Food Markets 

An overview of global food markets including recent trends (e.g., vertical coordination, strategic alliances, multinationals and small firms in niche markets), marketing and trade institutions such as state-trading enterprises and WTO regulations, issues specific to developing nations, and case studies. [3-0-1]

FRE 340 (3) International Agricultural Development 

Characteristics, processes and sources of economic growth, role of agricultural and resource sectors in economic growth, analysis of output and input markets in those sectors, policy failures, tools for empirical analysis of rural markets, growth, and the environment. [3-0]

FRE 374 (3) Land Economics 

Economic analysis applied to problems of land use rent theory, land evaluation, and land conservation. Techniques for assessing economic efficiency of land use. Effects of institutions and public policies on land use. [3-0] 

FRE 385 (3) Quantitative Methods for Business and Resource Management 

Applied problem solving using spreadsheet and database software. Cases concern statistical analysis, data manipulation, financial statements, linear programming and simulation. [2-1-0]

FRE 420 (3) Trade and Domestic Policy in Global Food Markets 

Food policy-making process in Canada and other countries, application of analytical tools to domestic and trade policies, market power and domestic policy distortions, major policies and instruments in Canadian agriculture and resource sectors. [3-0]

FRE 475 (3) Regulating Food Safety in Global Food Markets 

Analysis of food safety issues such as the political economy of genetically modified food, economic consequences of microbial or pesticide contamination, design and enforcement of food safety standards, and regulating the safety of imported food. [3-0-1].

FRE 490 (3) Current Issues in Food and Resource Economics [3-0]

Food Science

FOOD 500 (3) M.Sc. Seminar 

FOOD 510 (3) Advances in Food Science 

FOOD 520 (1-3) c Advances in Food Analysis 

FOOD 521 (3) Advances in Food Biotechnology 

FOOD 522 (3) Advances in Food Chemistry 

FOOD 523 (3) Advances in Food Microbiology 

FOOD 524 (3) Advances in Food Process Science 

FOOD 525 (3) Advances in Food Toxicology 

FOOD 526 (3) Research Methods in Food Science 

FOOD 527 (1 6) d Special Topics in Food Science 

FOOD 528 (3) International Food Laws and Regulations 

FOOD 530 (2-6) c Directed Studies 

FOOD 531 (6) Project 

FOOD 549 (12) Master's Thesis 

FOOD 600 (3) Ph.D. Seminar 

FOOD 649 (0) Doctoral Dissertation 

Global Resource Systems

GRS 290 (2) Global Issues in Cultural Context 

Students interact face-to-face and on-line as a community of learners to discuss global issues in agriculture, food, and natural resources in cultural context. Typically taken prior to studying abroad. [0-0-2; 0-0-2]

GRS 390 (2) Global Issues in Cultural Context 

Students interact face-to-face and on-line as a community of learners to discuss global issues in agriculture, food, and natural resources in cultural context. Typically taken while studying abroad. [0-0-2] 

GRS 397 (2-6) c Regional Directed Field Studies 

Participating students may be assessed a fee. 

GRS 490 (2) Global Issues in Cultural Context 

Students interact face-to-face and on-line as a community of learners to discuss global issues in agriculture, food, and natural resources in cultural context. Typically taken after studying abroad. [0-0-2]

GRS 497 (2-6) c Regional Directed Field Studies 

Participating students may be assessed a fee. 
Human Ecology

HECO 200 (3) Introduction to Human Ecology 

History, profession, theory and practice of Human Ecology. For students who plan to enter Home Economics Education, those in Agricultural Sciences, Human Ecology and Family Studies. [3-0-0]

HECO 476 (3) Directed Study in Human Ecology 

Directed investigation of a problem, requiring a written or oral report of findings. Fourth year Human Ecology and Home Economics Students only. 

Human Nutrition

HUNU 500 (3) Research Methods in Human Nutrition 

Experimental design, methods of survey research, nutritional epidemiology, clinical research, and laboratory animal research. Issues such as animal models, ethics in animal and human research, statistical methods, and preparation of written reports and manuscripts, etc., will be addressed. Required of all graduate students in Human Nutrition. [3-0]

HUNU 503 (3) Current Issues in Nutrition and Metabolism 

HUNU 505 (3) Current Issues in Nutrition and Disease 

HUNU 507 (3) Current Issues in Nutrition over the Life Span 

HUNU 509 (3) Behavioural Aspects of Human Nature 

HUNU 531 (3) M.Sc. Seminar 

HUNU 547 (2-6) c Directed Studies 

In special cases, directed studies on certain aspects of nutrition may be arranged for graduate students in attendance. 

HUNU 549 (6/12) c M.Sc. Thesis 

HUNU 631 (3) Ph.D. Seminar 

HUNU 649 (0) Doctoral Dissertation 

Land & Food Systems

LFS 500 (3) Graduate Seminar 

LFS 501 (3) Approaches to the Integration of Knowledge 

LFS 502 (3) Applications of Integrative Approaches 

LFS 549 (12) Master's Thesis 

LFS 649 (0) Doctoral Dissertation 

Soil Science

SOIL 200 (3) Introduction to Soil Science 

Physical, chemical and biological properties of soils; soil formation, classification, use and conservation. [3-2]

SOIL 500 (2) Graduate Seminar 

SOIL 501 (3) Advanced Soil Processes 

SOIL 502 (3) Advanced Sustainable Soil Management 

SOIL 503 (3) Advanced Field and Laboratory Methods in Soil Science 

SOIL 512 (3/6) c Advanced Soil Biology 

Current research in root-soil interfaces. Offered in alternate years..

SOIL 513 (3/6) c Advanced Soil Physics 

Infiltration and evaporation of water, flow and storage of heat and chemicals in soil, and interactions with the atmosphere. Emphasis on mathematical formulation of problems and solutions using analytical and numerical methods. 

SOIL 514 (3/6) c Biometeorology 

Energy and mass exchange in the biosphere with emphasis on the interfaces between the atmosphere and soils, plants and animals. Offered in alternate years. 

SOIL 517 (3) Land and Resource Evaluation 

Concepts and methods for multi-purpose land evaluations and assessing resource development options; monitoring and modelling environmental systems using GIS techniques. 

SOIL 524 (2) Instrumentation for Biometeorology 

The theory, design and evaluation of instrumentation for biometeorological research. Consent of instructor. 

SOIL 530 (2-6) c Directed Studies 

SOIL 549 (12) Master's Thesis 

SOIL 649 (0) Doctoral Dissertation 

Resource Management and Environmental Studies

RMES 500 (3-12) d Resource and Environmental Workshop 

Faculty and students from different disciplines act as an interdisciplinary team studying specific resource problems with ecological, economic, demographic and social dimensions. Techniques and methods are emphasized to show their value in integrating knowledge, defining policy and facilitating communication. Several sections with different emphasis offered each year..

RMES 501 (3) Perspectives on Resources and Environment 

Concepts of natural resources and environment; environment and resource management; tools of management; case studies. 

RMES 502 (3) Seminar on Resources and Environment 

Environment and resource management goals and issues. Students enrolled in the program will give two presentations. The first will outline specific research interests of the students. The second will provide a synopsis of research at a time when the student is nearing completion of the thesis. Faculty members and other speakers will also be invited to participate and present seminars. 

RMES 515 (3) Integrated Watershed Management 

Methods of watershed evaluation, land-water interactions, key aspects of hydrology, water quality and aquatic biota, land use impacts on water resources, community involvement, and integration of multiple land use activities and their cumulative impacts. 

RMES 516 (3) Urban Watershed Management 

Urban land use impacts on water resources with a focus on impervious surfaces, storm-water management, non-point sources of pollution, cumulative effects, water quality, rehabilitation of urban streams and application of best management practices. 

RMES 517 (3) Agricultural Watershed Management 

Intensive and extensive agriculture with a focus on water needs, water use and impacts on water resources. Non-point sources of pollution, nutrient modeling, soil and land degradation, protection and rehabilitation of watersheds including buffer zones, wetlands, and best management practices. 

RMES 518 (3) Water in International Development 

Key water issues associated with international development: global water demand, scarcity, efficiency of use, water as a commodity, biophysical and policy aspects of water management, water and health, land use impact, water harvesting, improved irrigation, and pollution prevention. 

RMES 520 (3) Climate Change in the 21st Century 

Historical, methodological, and policy dimensions of climate change in the 21st century. Application of natural and social science literature to climate science, impacts on ecosystems and societies, and response options. 

RMES 530 (3) Knowledge, Policy and Values in Risk and Resource Management 

The course focuses on the role of values, science and validity of alternate knowledge systems. Included in the dialogue are the democratization of science, uncertainty, adaptive scientific practices and the values that govern management programs. 

RMES 542 (3) Integrated Assessment 

Basic skills for quantitative analysis including probability, validity of quantitative statements and experimental design to test hypothesis validity. 

RMES 550 (3) Environmental Policy Analysis 

Determination of risks and values in environmental policy decisions.  

RMES 586 (3) Fish Conservation and Management 

RMES 599 (12) Master's Thesis 

RMES 699 (0) Doctoral Dissertation 

School of Community and Regional Planning, Faculty of Graduate Studies

http://www.scarp.ubc.ca/
The school offers a variety of planning courses.
Community and Regional Planning Courses

PLAN 425 (3) Urban Planning Issues and Concepts 

Evolution, practice and future of urban planning and development, with emphasis on institutional arrangements, housing, transportation, urban design and development control. For third- and fourth-year undergraduate students interested in urban planning. [3-0]

PLAN 500 (3) Fundamentals of Planning Practice 

The design and use of problem-solving procedures. The effective leadership of planning groups, and the development of appropriate community planning processes. Styles of public participation. 

PLAN 501 (3) History of Community and Regional Planning 

The origins and evolution of modern urban and regional planning in North America and Europe, emphasizing the changing role of government in the development of Canadian communities during this century. 

PLAN 502 (3) Planning Theory 

Historical and contemporary concepts of the planning process and its legitimacy. The role of the state, public interest, and the responsibilities of professional planners. Concepts and codes of professional ethics. 

PLAN 503 (3) Planning for Community Economic Development 

Theories of community economic development planning. Concepts of community wealth, income, growth and development. Models of the formal and informal community economy. 

PLAN 504 (3) The Ecological Context of Planning 

A planning-oriented approach to ecosystems theory emphasizing the structural and functional properties of the biophysical environment. Definition of the urban-centered region in terms of interregional flows and ecological accounts. 

PLAN 505 (3) Community Development Planning 

Evolution of development theory emphasizing the changing relationships among community, state and individuals. Development paradigms and alternative concepts of community. 

PLAN 506 (3) The Legal Context of Planning 

Legal principles affecting the administration of planning programs including the meaning and sources of the law, the separation of the functions of government, the Canadian Constitution and Charter of Rights and Freedoms, the law of Canadian municipal corporations, natural resource law, the nature and control of administrative action, judicial review of discretionary power, and the drafting of legislation. 

PLAN 507 (3) Regional Development Planning 

Origins, theory, and practice of planning for regions in Canada and abroad. Types of planning regions, institutional forms for regional planning, regional disparities, and approaches to regional analysis. Resource frontiers, urban, amenity, and rural regions provide the policy context. 

PLAN 511 (3) Quantitative Reasoning and Statistics for Planning 

Research design and statistics for the analysis of empirical issues in planning and policy studies. 

PLAN 513 (3) Economic Impact and Evaluation for Planning 

Topics include economic base, income-expenditure, input-output, computer simulation, cost-benefit, goals achievement matrix and the planning balance sheet. 

PLAN 514 (3) Impact Analysis for Planning 

A planning-oriented approach to environmental impact assessment emphasizing institutional, procedural and methodological issues. The conceptual and systemic relationship among biophysical, social and economic impact assessment and the evolving relationship with community development planning. 

PLAN 515 (3) Data for Planning Practice 

Data collection and analysis in relation to professional practice and the scientific method. Questionnaire surveys and alternatives including secondary analysis, unobtrusive measures and client participation techniques. 

PLAN 540 (3-12) d Planning Project 

Group preparation and presentation of a professional report. 

PLAN 545 (3/6) d Planning Studies Abroad 

An extended site visit outside Canada to understand the cultural context for community and regional planning issues and the local institutional response. 

PLAN 547 (3/6) d Professional Project Report 

Research and preparation of a professional project report on a planning topic in public policy or professional practice. 

PLAN 548 (1-12) d Current Issues in Planning 

Each year the school may offer one or more courses on a topical issue covering recent advances in the field. 

PLAN 549 (6-12) c Master's Thesis 

Research and preparation of a thesis on a topic in public policy or professional practice. 

PLAN 550 (3-12) c Directed Studies 

In special cases and with the approval of the Director of the school, a student may study an advanced topic under the direction of a faculty member. 

PLAN 561 (3) Seminar in Real Property Development and Planning 

Topics will vary. 

PLAN 565 (1-12) d Current Issues in Real Property Development and Planning 

Topics will vary. 

PLAN 571 (3) Housing Policy and Practice in Cities of the Developing World 

Housing development and government policy in cities of developing countries. 

PLAN 572 (3) Project and Program Design in Developing Asian Countries 

Development theories, the role of the state, the importance of political and social contexts, and the influence of foreign planning models. 

PLAN 573 (3) Shelter and Services in Developing Countries 

Human settlements paradigm in international development, especially in relation to urban poverty and enabling strategies. 

PLAN 575 (3) International Development Planning Seminar 

Topics will vary. 

PLAN 580 (3) Urban Transportation Planning 

Topics include the relationship between transportation and urban activity systems; analysis of supply and demand; accessibility and environment; institutional arrangements and public finance. 

PLAN 581 (3) Urban Infrastructure Planning and Development 

Policy considerations in the provision of infrastructure including the legal framework, institutional arrangements, and public finance. Planning considerations in drainage, waterworks, sewerage and waste management. 

PLAN 582 (3/6) d Residential Site Planning Studio 

Evaluation of neighbourhoods and projects, site analysis, housing types and densities, provision of community facilities and services, and the design of site plans. 

PLAN 583 (3) Housing and Community Planning 

The social, economic, political, and land use dimensions of Canadian housing in the context of demographic trends, housing demand, and affordability. Recent trends in housing policy and the role of the public and private sectors in housing supply. 

PLAN 585 (3) Housing Seminar 

PLAN 586 (3) Gender and Planning 

Analysis of women's dual roles as users and creators of built environments and the comparative roles of men and women. 

PLAN 587 (3-12) d Urban Design 

A studio/seminar on the history of the physical form of cities and theories of city design. Topics include social impacts, heritage and environmental conservation, urban revitalization, and the legal and administrative instruments for the implementation of city designs. 

PLAN 588 (3) Social Aspects of Urban Form 

Exploration of how the urban built environment has been shaped by the actors in the development process. 

PLAN 589 (3) Influencing the Policy Process 

The evolution of policies through the legislative, regulatory and bureaucratic processes with an emphasis on the federal and provincial governments. 

PLAN 590 (3/6) c Public Policy and Urban Planning 

Development of public policy in theory and practice. The impact of federal, provincial and local government policies on urban and regional planning. Exercises in policy making and documentation. 

PLAN 592 (3) Urban Restructuring 

The determinants of urban restructuring, including emerging theoretical perspectives and case studies of Canadian and foreign cities. 

PLAN 593 (3) Resource Analysis for Regional Planning 

An ecological approach to land use and resource analysis for regional planning covering inventory, classification, and alternative methods of analysis. 

PLAN 595 (3) Planning and Negotiation in Natural Resources Management 

Institutional structures for policy development and implementation. 

PLAN 596 (3) Seminar on Environmental-Economic Systems 

Relationships between economic activity and the biophysical environment. Topics include the assumptions and determinants underlying economic growth, market failure and traditional approaches to public intervention, the implications of alternatives such as the steady-state economy and sustainable development. 

PLAN 597 (3) Planning for Water Resources Management 

The relationships among relevant bio-physical, socio-economic and institutional systems as applied to regional planning for watersheds, lakes, estuaries, coastal zones and international river basins. Water supply, waste disposal, fisheries, aquaculture, recreation, hydropower and flood control. 

PLAN 599 (3) Environmental Policy Analysis 

Determination of risks and values in environmental policy decisions. 

PLAN 601 (3) Research Methods Seminar 

PLAN 602 (3) Planning Theory Advanced Seminar 

PLAN 603 (3) Ph.D. Colloquium 

PLAN 649 (0) Doctoral Dissertation 

Bachelor of Applied Science
UBC offers several applied science degrees. Most pertain to engineering.

Information about UBC’s Engineering programs is available at http://www.engineering.ubc.ca/

UBC Engineering offers 11 different undergraduate programs leading to the Bachelor of Applied Science degree in chemical and biological, civil, electrical, computer, materials, mechanical, mining, geological, integrated, environmental engineering and engineering physics. The Faculty offers graduate programs leading to the Master of Engineering, Master of Applied Science and Doctor of Philosophy degrees. Applied Science also comprises the School of Engineering at UBC Okanagan, which offers degree programs in civil, electrical and mechanical engineering.

Chemical & Biological Engineering
Civil Engineering (Okanagan)
Civil Engineering (Vancouver)
Computer Engineering
Electrical Engineering (Okanagan)
Electrical Engineering (Vancouver)
Engineering Physics
Environmental Engineering
Geological Engineering
Integrated Engineering
Materials Engineering
Mechanical Engineering (Okanagan)
Mechanical Engineering (Vancouver)
Mining Engineering
Department of Chemical and Biological Engineering 

http://www.chbe.ubc.ca/progr/progr.htm
The Department of Chemical and Biological Engineering offers unique programs that merge two complimentary fields. All students develop a strong background in physical sciences, mathematics, process engineering, transport phenomena, kinetics, separations, design and economics. Upon entering their second year, students select one of two programs:

· the Chemical Engineering program with options in process or environmental engineering;

· the Chemical and Biological Engineering program.

The Chemical Engineering process option is a modern chemical engineering program, with emphasis on design, process control and operation of efficient process industries such as oil and gas, pulp and paper, petrochemicals, polymers and plastics, and inorganic chemicals and fertilizers. Careers include process engineers, consultants, technical service engineers, and research & development engineers in the process industries. 

The Chemical Engineering environmental engineering option focuses on the pollution reduction process engineering in industrial systems as well as the clearing of pollution from waterways and soils. Waste treatment uses chemical and biological technologies in combination with physical methods. Careers can be in the process industries, consulting or the public sector, in environmental engineering of water resources, water quality, air quality, contaminated sites remediation and chemical process pollution prevention and control. 

A third option is to focus on biological processing as in the growing fields of biotechnology and biomedical engineering. The Chemical and Biological Engineering program provides an opportunity for students to combine interests in life sciences with engineering. This option is concerned with biological processing in the fields of biotechnology and biomedical engineering. Pursue careers in biotechnology, biomedical, environmental, food and biochemical engineering. 

Students enter the Department during their second year of study towards the B.A.Sc. degree. They may choose to enter the Bachelor of Applied Science in Chemical Engineering program, with options in Process or Environmental engineering, or they may enter the Bachelor of Applied Science in Chemical and Biological Engineering program. The objective of these programs is to provide a well-rounded, basic chemical engineering education with options in process, environmental and biological engineering.

The core of the program taken by all students consists of a series of courses in physical sciences, mathematics, process engineering, transport phenomena, kinetics, separations, design, and engineering economics. The curriculum is designed such that graduates from both Chemical Engineering and Chemical and Biological Engineering will be qualified chemical engineers, but sufficient variation exists over the final 3 years of each program and option, particularly in laboratory, design, thesis and technical elective courses, to allow students to achieve a significant degree of specialization.

The CHBE undergraduate programs train all students to be competent engineers, through lecture courses, laboratories, problem sessions, research and design experiences. To maintain the greatest degree of elective flexibility, each student can select freely among all Technical Electives for their option (process, environmental and biological engineering). CHBE students may elect to participate in the Co-op Engineering Program, which provides first-hand work experience in chemical, environmental or biological engineering - a solid base for future employment. 

The Department offers three research degree graduate programs: Master of Applied Science (M.A.Sc.), Master of Science (M.Sc.) and Doctor of Philosophy (Ph.D.). Alternatively, a Master of Engineering (M.Eng.) degree is available to students who have work experience and wish to complete advanced course work. Thesis topics are available in the fields of faculty research. The Department also operates joint research programs at the M.A.Sc. and Ph.D. levels with the Michael Smith Laboratories, the Advanced Materials and Process Engineering Laboratory (AMPEL) and the Pulp and Paper Research Centre (PPC) in areas of common interests.

Chemical and Biological Engineering Courses

CHBE 230 (3) Computational Methods 

Mathematical formulation of chemical and biological engineering problems; standard techniques of numerical analysis and their application to chemical, environmental and biotechnological systems; program development; use of commercial numerical analysis software. [3-2*-0]

CHBE 241 (3) Material and Energy Balances 

Introduction to Chemical and Biological Engineering; units; stoichiometry; phase equilibria; material balances; energy balances. [3-0-2*]

CHBE 242 (3) Chemical and Biological Process Technology 

Introduction to processes used in the chemical and biological industries. Problems and lectures emphasize underlying physical, chemical and biological principles. [3-0-2*]
CHBE 251 (3) Transport Phenomena I 

Fluid Mechanics. Momentum-transfer in fluids in laminar and turbulent flow; microscopic and macroscopic material; momentum and energy balances; rheology; dimensional analysis; flow in conduits; pumps; fluid metering. [3-0-2*]

CHBE 262 (4) Chemical Engineering and Applied Chemistry Laboratory 

Experiments chosen to illustrate and use material presented in 200-level CHBE and CHEM courses. [0-4-0]
CHBE 344 (2) Unit Operations I 

Characterization of particles; comminution, screening and classification; filtration, sedimentation, centrifugal separations and fluidization; thermal operations including evaporation and crystalization. [2-0-2*]
CHBE 345 (4) Unit Operations II 

Stage-wise mass transfer operations; extraction and absorption; single and stage-wise binary and multi-component distillation; principles and equipment design for continuous contact mass transfer operations including absorption, binary distillation and others such as extraction, drying, humidification, membrane separations. [4-0-2*]

CHBE 346 (3) Chemical and Biological Engineering Thermodynamics 

Volumetric and thermodynamic properties of fluids; equations of state; heat effects; ideal and non-ideal mixtures; fugacities and activity coefficients; vapor-liquid and liquid-liquid phase equilibrium; solubility of gases and solids in liquids; chemical reaction equilibrium; equilibrium partitioning of pollutants. [3-0-2*]
CHBE 351 (3) Transport Phenomena II 

Heat and mass transfer; conduction and molecular diffusion; convective transfer; thermal radiation; analogies among heat, mass and momentum transfer; heat exchanger design. [3-0-2*]

CHBE 356 (3) Process Dynamics and Control 

Introduction to modeling of chemical processes; transient response analysis; design of feedback control systems; stability analysis; frequency response analysis; process control applications; instrumentation; advanced control techniques; distributed control systems. [3-1*-0]

CHBE 357 (3) Interfacial Phenomena 

Outline of the physics and chemistry of interfaces; discussion of the part played by surface effects in technical processes. [3-0-0]

CHBE 362 (2) Chemical Engineering Laboratory 

Experiments to illustrate and use material presented in 200 and 300-level CHBE courses. Field trips may be required. [0-4-0]

CHBE 363 (2) Process Engineering Laboratory 

Experiments to illustrate and use material presented in 300-level CHBE process option courses. Field trips may be required. [0-4-0] CHBE 364 (2) Environmental Engineering Laboratory 

Laboratory experiments to illustrate key concepts and measurement techniques in environmental engineering as used by engineers. [0-4-0]

CHBE 365 (2) Biotechnology Laboratory 

Laboratory experiments to illustrate key concepts and measurement techniques in biotechnology as used by engineers. [0-4-0]

CHBE 373 (3) Water Pollution Control 

Legal, environmental and physicochemical aspects of industrial water pollution and its abatement will be surveyed; techniques for design of wastewater treatment processes currently used in industry; case studies from chemical and process industries will be considered in detail. [3-0-0]

CHBE 376 (3) Computer Flowsheeting and Fluid Properties Estimation 

Theory and practice of computer flowsheeting in chemical plant design; hands-on use of modern process simulators, prediction of thermodynamic properties of fluids; behaviour of single and multiphase systems. [3-2*-0]

CHBE 381 (3) Bioprocess Engineering I 

Design of industrial bioreactor systems: organism selection; kinetics of microbial processes and enzyme reactions; design and modeling of single and multi-stage bioreactors. [3-0-2*]

CHBE 401 (3) Mechanical Pulping and Papermaking 

Process and unit operations in mechanical pulping and papermaking, emphasizing principles and practice of refining, screening, cleaning, papermaking and properties of paper products, key economic and environmental issues. [3-0-0]

CHBE 402 (3) Chemical Pulping Technology 

Process and unit operations in the conversion of wood chips to pulp, principles and practice of kraft pulping, oxygen delignification, pulp bleaching, chemical recovery and related unit operations. Economic and environmental issues are considered. [3-0-0]

CHBE 452 (6) Environmental Process Design Project 

Design and economic assessment of an environmental engineering process. [0-0-3]

CHBE 453 (6) Biotechnology Process Design Project 

Design and economic assessment of a chemical engineering process in the biotechnology field. [0-0-3]

CHBE 454 (6) Process Design Project 

Design and economic assessment of a major chemical engineering process. A directed-study type course in which the students use previous course material in the synthesis of a detailed design of a practical process. Contact hours are used for the presentation of progress reports and consultation with faculty and industrial advisors. [0-0-3]

CHBE 455 (3) Kinetics and Reactor Design 

Kinetics of homogeneous chemical and biological reactions, isothermal ideal reactor design, analysis of non-ideal reactors using residence time distribution and mixing models. [3-0-2*]

CHBE 456 (3) Heterogenous Catalysis and Advanced Reactor Design 

Definition of heterogeneous catalysis; properties of catalysts; kinetics of catalytic reactions; ideal heterogeneous reactors; non-isothermal reactor design; mass and heat transfer effects in heterogeneous reactors; examples of industrial reactors. [3-0-2*]

CHBE 457 (3) Process Synthesis 

Strategy for the conceptual design of industrial chemical and biological processes; rules of thumb for chemical engineers, simulation to assist process synthesis, reactor-separator network synthesis, introduction to product design and molecular structure design, efficiency and sustainability in the chemical industry. [3-0-3*]

CHBE 459 (3) Chemical and Biological Engineering Economics 

Estimation of capital and operating costs; interest calculations; taxes; economic comparison of alternatives; economic optimization. [3-0-0]

CHBE 464 (4) Chemical and Biological Engineering Laboratory 

Experiments in unit operations relating to process, environmental and biological engineering. Experiments are designed to provide experience in instrumentation and control. Field trips may be required. [0-6*-1]

CHBE 465 (3) Rehabilitation and Design of Aquatic Habitat 

Modeling the effects of the environment and nutrient availability on growth and waste production; designing closed and open environments for aquatic organisms; developing prescriptions for habitat rehabilitation. [2-2*-2*]

CHBE 474 (3) Process Control Engineering 

Frequency response analysis; advanced control techniques; multivariable control systems; mathematical tools for computer control systems; design of computer control systems; engineering design of industrial control applications; plant wide control concepts; distributed control systems concepts. [3-2*-0]

CHBE 476 (3) Modelling and Optimization in Chemical Engineering 

Mathematical modelling of chemical plants and processes; computer simulation; introduction to numerical optimization techniques. [3-2*-0]

CHBE 477 (3) Fuel Cell and Electrochemical Engineering 

Stoichiometry, thermodynamics and kinetics of electrode reactions; conductivity and mass transport in electrolytes; material, energy and voltage balances; design of electrosynthesis, electrorecovery of metals, and energy generation of batteries and fuel cells. [3-0-0]

CHBE 479 (3) Chemical Engineering Aspects of Occupational Health and Safety 

Relationship between current engineering practice and worker health and safety. Engineering analysis of industrial health and safety problems. [2-2-0]

CHBE 480 (3) Hazardous Waste Processing Technology 

Characterization, treatment and final disposal of hazardous waste with emphasis upon chemical engineering principles. Topics to include relevant legislation, in-plant minimization, treatment options and clean-up of contaminated sites. Case studies to be used for illustration. [3-0-0]

CHBE 481 (3) Bioprocess Engineering II 

Bioprocess flowsheeting; production-scale fermenter design; product recovery and purification; bioseparations; chromatography; viral inactivation and removal; process validation. [3-0-2*]

CHBE 482 (3) Petroleum Refining Process Modeling and Simulation 

Petroleum feed stocks testing methods, pseudocomponents, and property methods. Design and simulation of separation and reaction systems. Steady state and dynamic simulation. [3-1-0]

CHBE 483 (3) Energy Engineering 

Supply and use of conventional and alternative fuels and energy. Design and operation of unit operations for processing of fossil fuels, biomass, and other energy sources. Environmental considerations of energy use. [3-0-0]

CHBE 484 (3) Green Engineering Principles and Applications for Process Industries 

Pollution prevention, cleaner production, green chemistry and engineering, industrial ecology, eco-industrial parks, and sustainable development; environmental impact assessment including life-cycle assessment, total cost analysis and environmental systems analysis; reduce/recycling/reuse of wastes and by-products. [3-0-0]

CHBE 485 (3) Air Pollution Prevention and Control 

Impacts of air pollutants on health, visibility, smog formation, ozone depletion and global warming; air quality and emission standards; atmospheric dispersion of air pollutants; prevention and control technologies for particulates, SOx, NOx, VOCs, and CO2. [3-0-0]

CHBE 486 (3) Waste Management for Resource Recovery 

Physico-chemical, thermal, and biological methods for purification of solid waste and wastewater, and conversion to bioproducts/industrial products, energy and clean water. [2-0-2]

CHBE 489 (3) Pollution Control in the Pulp and Paper Industry 

Pollutants of concern in the pulp and paper industry; environmental impact of the industry; technologies used for the control of solid, liquid and gaseous wastes. [3-0-0]

CHBE 491 (1) Thesis Proposal 

Literature searching, planning, equipment design, experimental design for an individual research project leading to a written proposal and oral presentation. [0-2-0]

CHBE 492 (5) Thesis 

Research project under the direction of a staff member. [0-8-0]

CHBE 493 (1) Thesis Proposal-Environmental Topic 

Literature search, planning, equipment design for an individual research project leading to a written proposal and oral presentation. Topic to be chosen from a selection of environmental topics offered by the department. [0-2-0]

CHBE 494 (5) Thesis-Environmental Topic 

Environmental engineering research topic. [0-8-0]

CHBE 495 (1) Thesis Proposal-Biotechnology Topic 

Literature search, planning, equipment design for an individual research project leading to a written proposal and oral presentation. Topic to be chosen from a selection of biotechnology topics offered by the department. [0-2-0]

CHBE 496 (5) Thesis Biotechnology Topic 

Biotechnological engineering research topic. [0-8-0]

CHBE 498 (1) Engineering Report 

This should be written on some subject of scientific interest or technical interest, based preferably on personal experience. Specifications are issued by the Department. 

CHBE 506 (3) Industrial Process Engineering 

Mass and energy balances. Stoichiometry. Flow diagrams. Key unit operations for selected process industries in Western Canada with special attention to emission controls and hazards. May require field trips. 

CHBE 510 (3) Optimization of Bioprocesses 

Experimental design, data analysis, model building, reactor dynamics and computer control for optimization. 

CHBE 549 (12) Master's Thesis for M.Sc 

CHBE 550 (3) Advanced Reactor Design 

Topics vary from year to year, and may include kinetics of fluid-solid reactions of single particles, packed, moving, fluidized and transported bed reactors; rotary kilns; gas-liquid reaction kinetics and reactor design; reactor design for gas-liquid-solid and non-catalytic processes. 

CHBE 551 (3) Chemical Engineering Thermodynamics 

Pressure-volume-temperature relations; chemical equilibria by Gibbs' method; vapor-liquid equilibria; thermodynamic calculations by third law and quantum-statistical methods; irreversible thermodynamics and information theory. 

CHBE 552 (3) Optimization Methods 

Basic concepts of optimization and structure of mathematical models. Gradient methods. Direct search methods. Gauss-Newton method for parameter optimization in models described by ordinary and partial differential equations. Constrained optimization. Statistical inferences. Design of experiments. 

CHBE 553 (3) Mathematical Operations in Chemical Engineering 

Topics vary from year to year. Amongst these will be dimensional analysis and model theory; treatment and interpretation of chemical engineering data; formulation and solution of differential and finite difference equations; graphical, numerical and statistical methods. 

CHBE 554 (3) Momentum, Heat and Mass Transfer 

Prediction of velocity, temperature, and concentration profiles for flowing fluids; unifying concepts and analogies in momentum, heat, and mass transport; streamline flow and turbulence, molecular and eddy conduction and diffusion, boundary layers, smooth and rough conduits and other boundaries. 

CHBE 557 (3) Fluid Dynamics 

Topics vary from year to year and include: governing equations for Newtonian fluids; numerical solutions to Navier-Stokes equations; incompressible boundary layers; stability analysis; turbulence; applied Computational Fluid Dynamics (CFD); modeling multi-phase fluids by Eulerian and Lagrangian methods; commercial CFD software. 

CHBE 559 (3) Topics in Chemical Engineering 

A discussion of some aspects of modern Chemical Engineering. Subject matter varies each year. 

CHBE 560 (3) Biological Engineering 

Biological process engineering in the fields of biotechnology and biomedical engineering; enzymatic and cellular kinetics; cell culture, process development and product recovery; bioreactor design and operation. Critical analysis of recent biological engineering research articles. 

CHBE 561 (3) Particle Technology 

Topics vary from year to year and include gas, liquid, and particle mechanics, fine and nano particles; colloidal phenomena; packed beds; filtration; sedimentation; two- and three-phase fluidized beds; spouted beds; hydraulic and pneumatic transport; multiphase flows. 

CHBE 563 (3) Applied Heterogeneous Catalysis 

Techniques for characterizing catalysts and their surfaces. Commercial methods of preparing catalysts. Chemistry of catalytic reactions and the impact of catalyst properties, mechanisms and kinetics on reactor engineering. Applications of catalytic oxidations, hydrogenations, C-C bond formation and cracking. [2-0]

CHBE 564 (3) Industrial Biotechnology Laboratory 

Modern bioreactor technology, upstream and downstream processing of biotechnology products. Credit will not be given for both CHBE 564 and MICB 419. [1-4]

CHBE 565 (3) Advanced Process Control 

Discrete-time chemical system modeling; model-based predictive control; predictive controller design; analysis of design parameters; controller stability; robustness and performance analysis; selected topics from current developments in the literature. 

CHBE 566 (3) Topics in Biological Engineering 

Critical analysis of biological engineering research articles and literature review in an area of focus. Topics chosen from: bioprocess, biosensor, biotechnology, and biomedical engineering. 

CHBE 567 (3) System Identification and Adaptive Control 

Input/Output modeling; frequency analysis; regression analysis; model parametrizations; recursive estimation methods; model validation; adaptive controller design; implementation issues; chemical process control applications; selected topics from current developments in the literature. 

CHBE 571 (3) Non-Newtonian Fluid Behaviour 

Selections from the following topics: kinematics of deformation and flow, dynamics of continuous media, constitutive equations, physical chemical and molecular aspects of viscosity, engineering applications to pipe flow, mixing, heat transfer. Handling of suspensions and polymers. 

CHBE 573 (3) Environmental Engineering and Sustainability 

Topics may include: design of pollution control technologies, fate and transport of pollutants, function and rehabilitation of natural ecosystems, life cycle assessment, and industrial ecology and waste management. 

CHBE 574 (3) Equilibrium Properties of Non-Ideal Mixtures 

Discussion of various methods of calculating vapor-liquid, liquid-liquid equilibrium and thermal properties, including molecular thermodynamics. Excess free-energy of mixing. Thermodynamic consistency tests. Emphasis on engineering applications and newer approaches. 

CHBE 575 (3) Air Pollution Control 

Characteristics of various air pollutants, their behaviour in the atmosphere, monitoring problems, technology of particle collection and control of pollutant gases. Particular problems of regional interest are discussed. 

CHBE 577 (3) Electrochemical Science, Engineering and Technology 

Electrochemical interfaces; electrode reactions; thermodynamics; kinetics and transport processes in electrochemical systems; experimental techniques. Electrochemical reactors and processes; modelling, design and economics. Electrochemical technologies; electrosynthesis, batteries and fuel cells. Electro-metallurgy; electrowinning and refining of metals, corrosion, leaching and cementation. 

CHBE 580 (3) Advanced Topics in Pulp and Paper Engineering 

Advanced material in selected topics in pulp and paper in science and engineering. Subject matter varies each year. [3-0]

CHBE 583 (3) Energy Engineering 

Supply and use of conventional and alternative fuels and energy. Design and operation of unit operations for processing of fossil fuels, biomass, and other energy sources. Environmental considerations of energy use. 

CHBE 590 (3) Small Watershed Systems Design 

Hydrologic design of water management systems for the production of agricultural and other biological materials. Analysis and design of composite systems for watersheds. 

CHBE 596 (6) Engineering Report 

For M.Eng. students. Carry out a literature review, conduct a research or design project and prepare an engineering report under the supervision of a faculty member. 

CHBE 597 (2) M.A.Sc. Thesis Proposal Development 

Techniques for preparation of a critical literature review and focussed research proposal for M.A.Sc. candidates. Students perform oral and written critiques of published research in their area of study, define research questions and hypotheses, and develop a focussed research proposal. 

CHBE 598 (1) Seminar 

Current topics in chemical and biological engineering research. A required seminar for all thesis graduate students (M.Sc., M.A.Sc., and Ph.D.) in the Department of Chemical and Biological Engineering. 

CHBE 599 (12) Thesis 

For M.A.Sc. 

CHBE 697 (2) Ph.D. Thesis Proposal Development 

Techniques for preparation of a critical literature review and focussed research proposal for Ph.D. candidates. Students perform oral and written critiques of published research in their area of study, define research questions and hypotheses, and develop a focussed research proposal. 

CHBE 699 (0) Doctoral Dissertation 

Civil Engineering

http://www.civil.ubc.ca/
Civil Engineering provides Electrical and Computer Engineering (ECE) consists of three eight-month academic sessions either following first-year Engineering or following a transfer program from first-year Science. The second year is common to both Electrical Engineering and Computer Engineering. In the second year, two educational streams are offered: the project integrated program (on a trial basis), which integrates principles of electrical and computer engineering with project work, and the traditional integrated learning method. UBC’s Civil Engineering programs provides students with a grounding in both basic sciences and specific civil engineering skills. The program offers students the alternatives of a general civil engineering curriculum or, an environmental engineering option. 

The first year Engineering program and the second year Civil Engineering program include fundamental courses in mathematics, physics, chemistry, solid mechanics, fluid mechanics, and structures. In the third and fourth years, the curriculum largely consists of civil engineering courses in various sub-disciplines including Environmental, Geotechnical, Hydraulics, Structures, and Transportation Engineering. Laboratory work is carried out in the third and fourth years. In the final year, students work in groups on a design or laboratory project. A number of technical elective courses in the final year allow students to take additional courses in a preferred area of civil engineering.

The Civil Engineering Design Studio is a new facility where students can meet with peers and faculty to work on projects and gain a sense of the real-world working environment. The Earthquake Engineering Research Facility has outstanding capabilities, including three shaketables, able to simulate seismic events to a very complex level. Research in the department of Civil Engineering includes major projects in Materials, Coastal & Ocean Engineering, Environmental Fluid Mechanics, Project & Construction Management, Earthquake Engineering, Environmental Engineering, Geotechnical Engineering, Environmental Geotechnics, Hydrotechnical Engineering, Structural Engineering, and Transportation Engineering.

The program is accredited periodically by the Canadian Engineering Accreditation Board of the Canadian Council of Professional Engineers. Civil Engineering graduates are employed by industry, government and engineering consulting firms that service the needs of local, regional, national and international clients.

Civil Engineering Courses

CIVL 200 (3) Engineering and Sustainable Development 

Implications of a finite biosphere and the complexities inherent in environmental decision-making. [3-0-0]

CIVL 201 (3) Civil Engineering I 

Social context, decision-making, sustainable development, systems analysis, computational modeling using spreadsheets, and other software tools. [3-1]

CIVL 202 (3) Civil Engineering II 

Design, infrastructure context, non-technical issues, knowledge integration, drawings, team work, case studies. [1*-1-3]

CIVL 210 (4) Soil Mechanics I 

Soil classification, principle of effective stress, analysis of seepage, filter criteria, introduction to shear strength and slope stability analysis. [3-2*-0]

CIVL 215 (4) Fluid Mechanics I 

Fluid properties, hydrostatics, kinematics, and fluid dynamics: energy and momentum methods with applications. Dimensional analysis, modelling, introduction to flow in pipes and forces on immersed objects. [3-0-2]

CIVL 225 (3) Computer Applications in Civil Engineering 

An introduction to spreadsheets, equation-solving software, and computer-aided graphic design tools used when solving civil engineering problems. Familiarity with micro-computers is essential. [1*-3-0]

CIVL 228 (3) Introduction to Structural Engineering 

Static determinacy, stability, superposition, analysis and design of trusses, deflection of trusses by principles of virtual work, statically indeterminate trusses, beams and frames, cables and arches, design objectives, loads and load combinations, structural safety, load paths, design of simple steel, timber, and reinforced concrete members. [3-0-1]

CIVL 230 (4) Solid Mechanics I 

Stress and strain, Hooke's law, axially loaded members, torsion, shear forces and bending moments in beams, bending of beams, shear stresses in beams, shear centre, composite members, introduction to elasto-plastic and statically indeterminate problems. [3-0-2]

CIVL 231 (3) Solid Mechanics II 

Deflection of beams, combined axial load and bending moment, inelastic bending, plastic analysis of structures, beam-columns, buckling (stability), principal axes and principal moments of inertia, biaxial stress and strain, Mohr’s circle. [3-0-2*]

CIVL 235 (4) Plane Surveying 

Theory and application of plane surveying methods. Introduction to and use of compass, transit, tape, and level. Construction and topographic surveys. Reduction of field data and construction of drawings. Demonstration of modern instruments, remote sensing methods and geographical information systems (GIS). This course commences immediately after spring examinations and continues full time for two weeks, including Saturdays. Information on the exact dates will be available in the Civil Engineering Office following publication of the final Examination Timetable. 

CIVL 301 (3) Optimization and Decision Analysis in Civil Engineering 

An introduction to the application of systems engineering, optimization, and applied probability to the design and operation of civil engineering systems. [3-0-0]

CIVL 311 (4) Soil Mechanics II 

Consolidation and shear strength of soils, with application to settlement and stability analysis of embankments, retaining walls, shallow footing and pile foundations. [3-2*-0]

CIVL 315 (4) Fluid Mechanics II 

Two dimensional flow around immersed objects; velocity and pressure fields; lift and drag on cylinders and aerofoils; evaluation of wind loads on structures; pumps and turbines; analysis and design of pipeline systems; unsteady flow in pipes; frictionless waterhammer analysis. [3-2*-1]

CIVL 316 (4) Hydrology and Open Channel Flow 

Introduction to engineering hydrology and open channel hydraulics; estimation of design discharge; flood statistics; nonuniform steady open channel flow; energy and momentum principles, backwater analysis; culvert and bridge hydraulics. [3-2*-1]

CIVL 320 (3) Civil Engineering Materials 

The structure and properties of common Civil Engineering materials: aggregates, Portland cement, concrete, asphalt, timber and metals. The emphasis is on the relationship between the structure of materials and their mechanical properties. [3-0-0]

CIVL 322 (3) Project Based Learning in Civil Engineering Materials 

Some topical problems will be identified and students in groups will carry out experiments to study the materials involved. Site visits, external consultations are an integral requirement [1-3-0]

CIVL 331 (4) Steel and Timber Design 

Introduction to limit states design of steel and timber structures: material properties, design of tension and compression members, beams, columns, and connections. [3-0-2]

CIVL 332 (3) Structural Analysis 

Introduction to indeterminate structural analysis; approximate analysis of structures; calculation of displacements using virtual work; flexibility (force) method; stiffness method for frames; moment distribution method. [3-0-2]

CIVL 340 (3) Transportation Engineering I 

The analysis and design of the elements of transportation facilities in development of transport technology; vehicle motion; vehicle/pavement interaction; elements of road design; principles of queuing and roadway capacity; rail transit performance and capacity analysis; economics as applied to transport. [3-0-0]

CIVL 400 (3) Construction Engineering and Management 

Management of the firm: strategic planning; marketing; organizational structure and behaviour. Project delivery systems: traditional; construction management; turnkey; project management. Network planning methods. Activity planning, including construction methods selection. Estimating, bidding and bonding. Project control tools and procedures. Safety considerations and quality control. [3-0-0]

CIVL 402 (2) Engineering Law and Contracts in Civil Engineering 

Aspects of law encountered in engineering, with emphasis on contracts and specifications. Contract documents; preparation of specifications; torts and independent contractor; companies and partnerships; mechanics liens; agency; evidence; expert witness; Engineers Act and Code of Ethics; industrial design and trade secrets; employment law; liability. [2-0-0]

CIVL 403 (3) Engineering Economic Analysis 

The subjects of decision-making; hard and soft systems management; decision models, cost concepts and accounting, the time value of money; comparing options; depreciation and taxes; and public sector projects will be studied. Case studies will be presented. [3-0-0]

CIVL 405 (3) Environmental Impact Studies 

A course to familiarize the student with environmental impact assessment legislation and to discuss design and construction considerations useful in minimizing and mitigating such impacts. [3-0-0]

CIVL 406 (3) Water Treatment and Waste Management 

Processes used in water and wastewater treatment. Conditions which necessitate treatment of water or wastewater, water and wastewater treatment processes and plant design. Municipal services required and associated with solid waste management. [3-0-0]

CIVL 407 (3) Environmental Laboratory Analysis 

Testing procedures used in water quality studies and in the operation of water and wastewater treatment plants. [1-3-0]

CIVL 408 (3) Geo-Environmental Engineering 

Site remediation technologies and design considerations related to mechanisms of soil-contaminant interaction, geochemistry and contamination, regulatory requirements. Design and performance case histories. [3-0-0]

CIVL 409 (3) Design of Water Supply and Waste Conveyance Systems 

Identification and evaluation of design solutions for providing a community with adequate water supply, collecting and disposing of stormwater and sewage, and managing excess stormwater flow. [3-0-1]

CIVL 410 (3) Foundation Engineering I 

An introduction to the process of foundation engineering. Empirical and analytical approaches used in current professional practice. Topics include site investigation, preloading, liquefaction assessment, ground improvement, design of shallow and deep foundations, and retaining structures. The importance of geology and technical communication are emphasized. [3-0-0]

CIVL 411 (3) Foundation Engineering II 

Aspects of Geotechnical Engineering. Design considerations illustrated by case histories pertinent to BC. Topics include: site investigation, terrain analyses, in situ testing, groundwater problems, deep foundations, tie back walls and bracing, tailings impoundments, Northern construction, ground ice, dikes and dams engineering. Many case histories presented in part by prominent consulting engineers in BC. [3-0-0]

CIVL 413 (3) Design of Earth Dams and Containment Structures 

Purpose and types of dams; design criteria; construction sequence; compaction; seepage; filter design; factors influencing the design of earth dams; stability and deformation under static and earthquake loading; slope protection; field instrumentation. [3-0-1]

CIVL 415 (3) Water Resource Engineering 

An introduction to the planning and design of water resource systems, stream systems, and municipal and hydropower engineering. [3-0-0]

CIVL 416 (3) Environmental Hydraulics 

Application of hydraulic engineering principles to problems of environmental concern. Pollutant transport and dispersion. Mixing in rivers and lakes. Theory of jets and plumes. Design of outfall diffusers. [3-0-0]

CIVL 417 (3) Coastal Engineering 

General discussion of waves; linear wave theory; finite amplitude waves; standing waves; seiches; harbour design; wave shoaling, refraction and diffraction; beaches and coasts; wave statistics; wave generation; wave forces on piles, walls and breakwaters; tides; instrumentation and modelling techniques. [3-0-0]

CIVL 418 (3) Engineering Hydrology 

Hydrologic processes - weather, precipitation, infiltration, evaporation, snowmelt and runoff generation. Emphasis on quantitative techniques including: hydrograph analysis, reservoir and channel routing, statistical methods and design floods, hydrologic modelling. [3-0-0]

CIVL 420 (3) Concrete Technology 

Physical and chemical properties and microstructure of hydrated Portland cement; construction practices; modern use of industrial by-products such as fly ash, blast furnace slag, silica fume and metakaolin; use of chemical admixtures; environmental issues; properties of hardened concrete; issues in standardized and accelerated testing, non-destructive testing. [3-0-0]

CIVL 430 (3) Design of Concrete Structures 

Non-linear response of reinforced concrete members subjected to axial load, bending and shear; design of simple one-way members including beams, columns, slabs and footings. [3-0-1]

CIVL 432 (3) Advanced Structural Steel Design 

Frame connections with high-strength bolts and welds, highway bridge loadings, composite beams of steel and concrete, welded steel plate girders. [3-0-0]

CIVL 433 (3) Advanced Concrete Design 

Design of continuous reinforced concrete building frames and structures. [3-0-0]

CIVL 435 (3) Advanced Structural Analysis 

The force method and example applications, shear walls; extension of displacement method, shear deformation, curved members; nonlinear effects, P-delta, buckling, elasto-plastic analysis. Introduction to the finite element method. [3-0-0]

CIVL 436 (3) Matrix Structural Analysis and Dynamics 

Further techniques in matrix structural analysis; non-rigid supports, temperature-shrinkage effects, computer implementation; matrix representation of structural dynamics; mode shapes, natural frequencies, continuous systems; lumped mass models, modal analysis, response spectra. [3-0-0]

CIVL 437 (3) Structural Design 

Concept synthesis and evaluation for structural designs, approximate design and analysis techniques, detailed design and analysis. [3-0-1]

CIVL 439 (3) Design of Timber Structures 

Design of timber structural elements for light frame systems using limit states design principles with emphasis on load duration, stress grades, sawn and glued laminated members, deflection, elastic instability, combined loads, timber joints and fasteners. Credit will not be given for both CIVL 439 and WOOD 476. [2-0-2] 

CIVL 440 (3) Transportation Engineering II 

Traffic operations and network analysis: traffic studies and data design; traffic stream flow and roadway analysis; weaving and interchange ramp analysis; intersection traffic control measures and control design; progressive signal system design; flows prediction; road network simulation and assignment algorithms; motor vehicle accident analysis; field exercises. [3-0-0]

CIVL 441 (3) Transportation Planning and Analysis 

Transportation systems planning and analysis: data needs; surveys and analysis; sampling techniques; trip generation; trip distribution; modal choice; trip assignment; traffic impact studies; system evaluation. [3-0-1]

CIVL 445 (3) Engineering Design and Analysis 

Integration and application of previously acquired knowledge and skills to find design solutions. [3*-3-0]

CIVL 478 (3) Building Science 

Design of elements providing environmental separation in buildings to forces including heat transfer, air leakage, vapour diffusion. [3-0-0]  

CIVL 493 (3) Case Studies of Construction Methods 

Identification and evaluation of solutions to construction site operation problems: the relationship between design and construction; factors affecting productivity and safety; measurement of on-site performance. [3-0-1]

CIVL 498 (1-6) d Directed Studies 

Registration will take place on the first day of class by the Instructor. 

CIVL 504 (2) Seismicity and Seismic Design Parameters 

Causes of earthquakes. Fault mechanisms. Wave motions. Magnitudes and intensities. Regional seismicity and risk analysis. Attenuation of ground motion parameters with distance. Development of site specific ground motions. Selection of earthquake records and construction of design spectra. 

CIVL 505 (3) Seismic Response of Structures 

Response of structures to earthquakes; concept of ductility; development of seismic design codes. Hierarchy of analytical tools; quasi-static, modal, and nonlinear analyses. Modelling of structures. Soil-structure interaction. 

CIVL 506 (2) Seismic Design of Concrete Structures 

Application of seismic design principles to the design of concrete structures with particular emphasis on building structures. 

CIVL 507 (3) Dynamics of Structures I 

Fundamental analysis of simple structures subjected to dynamic loadings; vibration problems in structures; linear and nonlinear structural response of simple systems; numerical methods for practical vibration analysis. 

CIVL 508 (3) Dynamics of Structures II 

Dynamic response of discrete and continuous systems; structural property matrices and eigenvalue problem; introduction to random vibrations; wave propagation analysis; experimental techniques and computer modelling. 

CIVL 509 (3) Nonlinear Structural Analysis 

Nonlinear behaviour of structures and the formulation of elements to model such behaviour; solution strategies; nonlinear material and section response; nonlinear dynamic analysis; nonlinear geometry; application of nonlinear analysis in engineering practice. 

CIVL 510 (3) Behaviour of Steel Structures 

Elastic response; elastic limit; capacity design; non-elastic stability problems of members and frames; plastic design and analysis; connection design for ultimate loads. 

CIVL 511 (3) Advanced Topics in Steel Structures 

Seismic design of steel buildings; composite design; welding of steel; corrosion protection; application of CAD in steel design. 

CIVL 513 (3) Concrete Structures 

Response of prestressed and non-prestressed concrete elements and structures; comparison of analytical predictions and experimental results; simplified design procedures. [3-0-0]

CIVL 515 (3) Bridge Design and Construction 

Performance requirements, loads, conceptual and detailed design, approximate methods of analysis, erection methods, bridge and foundation types, case studies from recent designs. 

CIVL 516 (3) Behaviour of Timber Structures 

Design problems in timber structures; effects of size; environment; duration of load; connections. 

CIVL 517 (3) Advanced Topics in Timber Structures 

Behaviour of timber structural systems. Simulation of system response and structural reliability. Effect of quality controls. 

CIVL 518 (3) Reliability and Structural Safety 

Probability theory and random variables. Performance functions and probability of non-performance: simulations and FORM/SORM methods. Applications. System reliability. Time-dependent reliability and introduction to stochastic processes. 

CIVL 520 (3) Construction Planning and Control 

Planning of civil engineering projects using networking techniques and time space methods. Treatment of resources and cash flow. Activity planning. Concepts of control at the project and activity levels. 

CIVL 521 (3) Construction Methods and Performance 

Case studies in construction methods and solutions to construction site operation problems. Construction productivity, performance measurement, safety, quality, and other production issues. [3-0-0]

CIVL 522 (3) Project and Construction Economics 

Application of the principles of engineering economics, economics and systems analysis techniques to the mathematical modeling of civil engineering projects. Topics treated: modeling of capital expenditures, revenues and operating expenditures, project financing, sensitivity analysis, risk analysis and management. 

CIVL 523 (3) Project Management for Engineers 

Perspectives of project management as it relates to civil engineering. Case studies are used to illustrate key issues. 

CIVL 524 (3) Legal Aspects of Project and Construction Management 

Legal issues of construction contracts, bidding processes, negligence, insurance, bonding, liens, and labour law. 

CIVL 525 (3) Developing Computer Applications for Civil Engineering 

Software analysis and design for civil engineers; overview of internet, databases, and programming languages. 

CIVL 526 (3) 3D Modeling, Cost Estimating and Construction Planning 

Modeling the relationships between design, cost, and schedule information to manage and control construction. Conceptual and detailed estimating techniques; construction resources and productivity; CPM scheduling; value engineering and constructability analysis. 

CIVL 527 (2) Specialized Concretes 

Production, properties, durability and applications of various specialized concretes. 

CIVL 528 (2) Advanced Concrete Technology 

Pore structure, permeability and transport properties of concrete with and without mineral and chemical admixtures, damage modeling and application of linear and non-linear fracture mechanics, fiber reinforcement of concrete, strain-rate effects, fatigue and impact resistance, durability. 

CIVL 529 (2) Condition Assessment and Rehabilitation of Civil Infrastructure 

Non-destructive testing, repair, rehabilitation, strengthening, high performance plain and fiber reinforced concrete, shotcrete, fibre reinforced polymer laminates, analysis, case studies. 

CIVL 535 (3) Elasticity 

Kinematics of deformable bodies. Strain and stress tensors. Tensor transformations. Elastic constitutive laws. Orthotropy and isotropy. Energy theorems. Principles of virtual work. Stress waves. Introduction to plasticity and linear viscoelasticity. 

CIVL 536 (3) Plasticity 

Elastic-plastic strains, yield criteria, flow rules, limit theorems. Plastic collapse in frames and plates. Applications to beam bending, and axisymmetric problems. Linear viscoelasticity and viscoplasticity. 

CIVL 537 (3) Computational Mechanics I 

Numerical techniques, weighted residual methods, finite differences, finite elements. Formulations using energy principles, shape functions, conformity, stiffness and mass matrices. Consistent load vectors. Applications to linear problems. Numerical integration and equation solvers. Dynamic problems. Introduction to nonlinear problems. 

CIVL 538 (3) Computational Mechanics II 

Finite elements for geometrically nonlinear problems: Lagrangian and Eulerian formulations. Review of constitutive models: Finite elements for materially nonlinear problems. Incremental formulations. Iterative solution algorithms. Application to project type problems. 

CIVL 539 (3) Advanced Theory of Structures 

Topics in stiffness and flexibility analysis of frame structures; plastic behaviour; stability problems; P-Delta effects and buckling in columns and frames, lateral and torsional buckling. Introduction to plates and cylindrical shells. Buckling and plastic collapse in plates. 

CIVL 540 (3) Waves and Wave Effects 

Wave hydrodynamics: wave statistics and design wave selection; wave forces; wave effects on coastal and offshore structures. 

CIVL 541 (3) Environmental Fluid Mechanics 

Analysis of density stratified flows with application to water quality problems in inland and coastal waters. 

CIVL 542 (3) Physical Limnology 

Physical processes that affect the behaviour of lakes, including reservoirs, water filled mine pits, mine tailings ponds and other standing water bodies. Impacts of these processes on water quality, and methods used in the rehabilitation of lakes. 

CIVL 543 (3) Turbulent Fluid Dynamics 

Physical and mathematical models of turbulent flow suitable for engineering estimates and predictions. 

CIVL 544 (3) Computational Open Channel Hydraulics 

Overview of 1-D, 2-D, and 3-D fixed and mobile bed formulations. Application to flooding, river morphology, erosion and scour prediction. [3-0]

CIVL 545 (3) Methods in Environmental Fluid Mechanics 

Data acquisition, pre- and post processing in the field, laboratory, and numerical modeling. Overview from experimental design to final presentation of results. 

CIVL 546 (3) Fluvial Hydraulics 

Hydraulics of flow in rivers. Sediment transport, flow resistance, river morphology, stable channel design, bank erosion and scour; effects of engineering works on river systems; river restoration. 

CIVL 547 (2) Estuary Hydraulics 

Estuary dynamics and estuary classification; the effect of engineering works on salinity intrusion; physics of estuary pollution and the use of computer and hydraulic models. 

CIVL 548 (3) Numerical Modelling of Surface Water Quality 

Development and application of water quality models for lakes, rivers, estuaries, and reservoirs. Derivation of differential equations of pollutant transport; kinetic relationships for physical and chemical transformation of substances; numerical and analytical solutions to transport equations; calibration and verification. 

CIVL 551 (2) Advanced Hydrology 

Modelling hydrologic runoff processes. Flow forecasting models for mountain watersheds. Estimation of design rainfall and snowmelt. 

CIVL 555 (3) Analysis of Civil Engineering Systems 

Concepts and techniques of operations research, decision analysis, and systems engineering applicable to water resources transportation engineering, and construction management. 

CIVL 557 (2) Toxic and Hazardous Waste Treatment and Disposal 

Environmental impact of disposal of toxic and hazardous wastes. Treatment technology for detoxification. Landfill disposal and self attenuation in landfills and underlying soils. Incineration of municipal wastes. 

CIVL 558 (2) Water Resources Infrastructure 

Case history studies of local infrastructure used for controlling and utilizing water, including hydroelectric projects, developments on alluvial fans and floodplains and management of transportation corridors. Emphasis on engineering and environmental aspects. 

CIVL 559 (2) Advanced Water and Wastewater Treatment Technology 

Processes for removing and mitigating impurities that are not effectively removed in conventional water and waste treatment practice; investigation of disposal practices that make use of the impurities as a resource. 

CIVL 560 (3) Sanitary Engineering Design 

Design problems in water and sewage treatment, with emphasis on the hydraulic and sanitary engineering considerations. 

CIVL 561 (3) Investigation, Risk Assessment and Management of Chemicals in Geo-Environment 

Sampling, investigations, fate and transport of chemicals in soil, water, sediment, biota and air; exposure pathways assessment and toxicological principles for receptors; risk-based approach to site remediation, treatment and control technologies. 

CIVL 562 (3) Environmental Contaminant Analysis Laboratory 

An advanced laboratory course to familiarize the student with environmental engineering laboratory procedures, instrumental analyis, sampling techniques and data analysis. 

CIVL 563 (3) Unit Operations and Unit Processes in Sanitary Engineering 

Laboratory classroom and field assessments of sanitary engineering operations and processes. 

CIVL 564 (2) Engineering Management of Solid Wastes 

Characteristics of solid wastes; introduction to solid waste collection, treatment and disposal. Evaluation of current practice and analysis of future potential of landfills, composting, combined treatment, recycle and re-use. 

CIVL 565 (3) Physical-Chemical Treatment Processes 

Development of the principles of selected physical and chemical treatment unit operations. Applications in both water and wastewater treatment. 

CIVL 566 (2) Transport and Mixing of Pollutants in Aquatic Systems 

Mixing and dispersion of pollutants in inland and coastal waters. Pollutants associated with pulp mills, waste treatment plants, mining operations and other sources. Natural processes (physical, chemical, and biological) affecting the ultimate fate and impact of these pollutants. 

CIVL 567 (2) Water Pollution Control Engineering 

Industrial waste survey and design problems. Appraisal and analysis of existing water quality management systems. Water quality and effluent standards. 

CIVL 568 (2) Water Pollution Engineering and its Ecological Impact 

The chemical and biological processes involved in the cycling, transformations and distribution of inorganic compounds (nitrogen, phosphorus, sulphur and trace metals) and organic compounds (pesticides, hydrocarbons and detergents) in polluted water environments. 

CIVL 569 (4) Biological Wastewater Treatment 

Development of the principles of secondary, biological treatment processes, with application to both municipal and industrial wastewater treatment. Discussion of different treatment methodology, incorporating both aerobic and anaerobic microbiological processes. 

CIVL 570 (3) Soil Mechanics 

Soil composition and geological factors affecting engineering properties, stress and strain at a point, principle of effective stress, stress-strain relations; theories of primary and secondary consolidation, settlement; shear testing equipment, stress-strain and strength behaviour of soil under static and dynamic loading. 

CIVL 572 (3) Environmental Geotechnique 

Physical-chemical properties of clays, chemical effects on soils, site investigation for chemical sensitivity, contaminant fate and transport, environmental regulations, in-situ and laboratory tests; design of dewatering, containment, remediation systems including slurry/reactive walls, liners, covers. Case studies. 

CIVL 573 (2) Numerical Methods in Soil Mechanics 

Application to geotechnical problems including stress, seepage, consolidation, and risk. 

CIVL 574 (3) Experimental Soil Mechanics 

Field and laboratory experimental studies of advanced aspects of soil behaviour; compressibility; shear strength; pore water pressure; dynamic tests; advanced instrumentation and measurement techniques; research reports required. 

CIVL 575 (2) Constitutive Models for Soil 

Non-linear elasticity; plasticity models including CamClay, UBC Sand and NorSand; applicability of models to specific engineering problems. 

CIVL 577 (3) Soil Exploration for Engineering Design 

Advanced methods of subsurface investigation; determination of stratigraphy and engineering properties by in-situ testing. Emphasis on field work and interpretation of results. 

CIVL 579 (2) Geosynthetics 

Material properties; standard tests data; soil-geosynthetic interaction; design of reinforced soil structures (walls, slopes, embankments); design of filtration and drainage works; design of geomembrane-lined waste containment facilities; regulatory requirements; case history applications. 

CIVL 581 (3) Soil Dynamics 

Seismic loading and its effect on earth structures; dynamic response of single, and multi-degree of freedom systems and continuous systems; behaviour of soil under dynamic loading; pore pressure generation and liquefaction effects; seismicity and seismic design parameters; dynamic analysis of earth structures; seismic design of soil-structure systems. 

CIVL 582 (3) Transportation Engineering Impacts 

Methods to measure, predict and evaluate impacts of transportation modes. Discussion of measures to reduce impacts. 

CIVL 583 (3) Urban Engineering Methods and Models 

The application of urban analysis methods and models to the design of municipal and transportation engineering systems. 

CIVL 584 (3) Applications of Advanced Computer Techniques in Civil Engineering 

Applications of artificial intelligence, neural networks, fuzzy logic and computer simulation to civil engineering problems involving uncertainty. 

CIVL 586 (3) Urban Transportation System Analysis 

Development and use of urban transportation models, including travel generation models, distribution models, mode choice models and system evaluation. 

CIVL 589 (3) Traffic Flow Theory 

A discussion of the various traffic flow distribution models, gap acceptance, queuing processes, traffic flow simulation with applications to intersection design, signal system design and control of urban freeways. [3-0]

CIVL 592 (1-6) c Directed Studies in Civil Engineering 

Independent studies not related to thesis work. 

CIVL 595 (0) Graduating Paper 

CIVL 596 (2-6) d Project in Civil Engineering 

For M.Eng. students only. 

CIVL 597 (1) Seminar 

Presentations and discussions of current research topics in various disciplines of Civil Engineering. 

CIVL 598 (1-6) d Topics in Civil Engineering 

Seminar or lecture. 

CIVL 599 (6-12) c M.A.Sc. Thesis 

CIVL 699 (0) Doctoral Dissertation 

Electrical and Computer Engineering

The Department of Electrical and Computer Engineering (ECE) offers a program leading to the Bachelor of Applied Science in Electrical Engineering and to the Bachelor of Applied Science in Computer Engineering. 

Three options are available in Electrical Engineering, one in the field of Biomedical Engineering, one in Nanotechnology and Microsystems Option, and one in Electrical Energy Systems. An option in Software Engineering is available in Computer Engineering

Electrical and Computer Engineering (ECE) consists of three eight-month academic sessions either following first-year Engineering or following a transfer program from first-year Science. The second year is common to both Electrical Engineering and Computer Engineering. In the second year, two educational streams are offered: the project integrated program (on a trial basis), which integrates principles of electrical and computer engineering with project work, and the traditional integrated learning method. Some undergraduate curriculum changes will emphasize laboratory work and engineering design, without detracting from the program's strong analytical base. Students can select an option in Software Engineering, as well as a Minor in Honours Mathematics.

Electrical and Computer Engineering Courses

EECE 201 (10) Project Integrated Program I 

This is a project based learning equivalent of EECE 251, EECE 254, EECE 256, EECE 280. [6-7-3]

EECE 202 (11) Project Integrated Program II 

This is a project based learning equivalent of EECE 253, EECE 259, EECE 261, and EECE 281. [6-8-3].

EECE 203 (11) Biomedical Engineering Project Integrated Program 

Project-based learning equivalent of EECE 253, EECE 259, EECE 261, EECE 282, with projects selected in areas of biomedical engineering. Restricted to students admitted to the Biomedical Engineering program in Electrical Engineering. [6-8-3].

EECE 230 (1) Selected Topics in Biomedical Engineering 

Effective communication in a multidisciplinary environment, introduction to emerging areas of biomedical engineering and biotechnology, ethics, and responsibility. Restricted to students admitted to the Biomedical Engineering program in Electrical Engineering. [1-0-0]

EECE 251 (2) Circuit Analysis I 

The fundamentals of analysis of lumped linear time-invariant circuits; network theorems; operational amplifiers; first and second-order circuits; impedance and admittance functions. [2-0-1]

EECE 253 (2) Circuit Analysis II 

Phasor analysis and AC power; transfer functions; Bode plots; filters and resonance; Laplace transforms; transformers; two-port networks. [2-0-1]

EECE 254 (3) Electronic Circuits I 

Semiconductor fundamentals; modelling of electronic devices including diodes and transistors; design and analysis of linear and non-linear electronic circuits including amplifiers, power supplies, wave shaping circuits, waveform generators, and logic circuits. [3-0-0]

EECE 256 (3) Digital Logic Design 

Data representation in digital computers; Boolean algebra; the analysis, design, optimization and implementation of combinatorial and sequential circuits; modern digital circuit technologies. [3-0-0]

EECE 259 (3) Introduction to Microcomputers 

Organization and operation of microcomputers, memory addressing modes, representation of information, instruction sets, machine and assembly language programming, systems programs, I/O structures, I/O interfacing and I/O programming, introduction to digital system design using microcomputers. [3-0-0]

EECE 261 (3) Engineering Electromagnetics 

Electrostatics, electric currents, dielectrics, capacitance, electrostatic potential, magnetostatics. 

EECE 263 (3) Basic Circuit Analysis 

Ideal passive elements and sources; Kirchhoff's Laws; DC circuits; natural, forced and complete response of RLC circuits; impedance; phasors; complex power, resonance. Not open to students in Electrical and Computer Engineering. [2-2*-1]

EECE 265 (3) Circuits and Electronics 

Introduction to circuit analysis and electronic circuits; topics chosen for applicability to systems involving signal acquisition, amplification, low/high pass filtering and power control. Not open to students in the Faculty of Applied Science. [3-2-0]

EECE 280 (2) Electrical and Computer Engineering Laboratory I 

Introduction to oscilloscopes, signal generators and electrical measuring instruments. Experiments in analog and digital logic circuits. [1-3-0]

EECE 281 (3) Electrical and Computer Engineering Laboratory II 

Experiments involving electronic devices and circuits, electromagnetics and microcomputers. Final group project requiring oral presentation of student-prepared slides. [1-3-1]

EECE 282 (3) Biomedical Engineering Laboratory 

Experiments involving electronic devices and circuits, electromagnetics, microcomputers, and applications in biomedical engineering. Restricted to students admitted to the Biomedical Engineering program in Electrical Engineering. [1-3-1]

EECE 283 (2) Electro-Mechanical Laboratory 

Experiments in analog and digital electronics, including microcomputers. Not open to students in Electrical and Computer Engineering. [1-3-0]

EECE 300 (3) Molecules to Mechanisms 

Forces, scaling, thermal, fluidic, and mechanical properties relevant to the design of emerging devices and systems whose basic structures are at micrometer and nanometer scales. [3-0-1]

EECE 301 (2) Topics in Nanotechnology and Microsystems 

Guest lectures and preparatory theory will highlight emerging devices and systems. Restricted to students admitted to the Nanotechnology and Microsystems Option in the Electrical Engineering. [2-0]

EECE 310 (3) Software Engineering 

Engineering practices for the development of non-trivial software-intensive systems including requirements specification, software architecture, implementation, verification and maintenance. Iterative development. Recognized standards, guidelines and models. Credit will only be given for one of CPSC 352, CPSC 310, and EECE 310. [3-2-0]

EECE 314 (3) System Software Engineering 

An overview of modern languages, operating systems, real-time systems, computer communications, computer/human interfaces, information structures, system design methodologies, sizing, documentation, testing and maintenance and project management. [2-1-1]

EECE 315 (4) Operating and File Systems 

Introduction to operating systems, their design and their implementation. Process concurrency, synchronization, communication and scheduling. Device drivers, memory management, virtual memory, file systems, networking and security. [3-2-0]

EECE 320 (3) Discrete Structures and Algorithms 

Discrete mathematics for computer engineering: logic and proofs; discrete structures, such as trees and graphs, and their properties; introduction to algorithms and algorithmic complexity. [3-0-0]

EECE 321 (3) Languages and Translation 

Principles and practice of automated language translation. Language syntax and semantics, typing, binding and parameter passing. Syntactic and lexical analysis. Language automata, parsing. Compilers and compiler-compilers. [3-1-0]

EECE 331 (3) Biomedical Engineering Instrumentation 

Biomedical measurements and signal characteristics; electrodes, biopotential amplifiers, biosensors/transducers, therapeutic/interventional devices; electrical safety, regulatory requirements; measurement of auditory response, pulmonary volumes and capacities, blood pressure, bioelectrical signals, and biochemical analyses. [3-2*-0]

EECE 352 (3) Electrical Engineering Materials and Devices 

Fundamental aspects of electrical engineering materials such as: semiconductors, dielectrics, piezoelectrics, ferroelectrics, ferrites, and their applications in devices such as sensors and transducers. [3-0-0]

EECE 353 (3) Digital Systems Design 

Advanced combinational and sequential electronic system design. Hardware specification, modeling, and simulation using hardware description languages (HDLs) and CAD tools. Design with programmable logic including FPGA's. Applications include complex state machines, microcontrollers, arithmetic circuits, and interface units. 

EECE 355 (3) Digital Systems and Microcomputers 

Data representation in digital computers; boolean algebra; the design and optimization and implementation of combinatorial and sequential circuits; modern digital circuit technologies; memory and programmable logic devices; organization and operation of microcomputers; data/address bus organization; input-output interfacing. 

EECE 356 (4) Electronic Circuits II 

Analysis and design of electronic circuits; biasing of and small-signal models for transistors; frequency response of amplifiers; feedback and stability aspects of amplifier design; OP-AMPs; active filters; oscillators; IC specification and selection. 

EECE 359 (3) Signals and Communications 

Continuous and discrete time signal analysis by Fourier methods; convolution and correlation; filtering, sampling, and multiplexing; amplitude, phase and pulse modulation

EECE 360 (3) Systems and Control 

Continuous and discrete time system analysis by Laplace and z transforms; system modeling by transfer function and state space methods; feedback, stability and sensitivity; control design; digital filtering. 

EECE 361 (2) Signals and Systems Laboratory 

Communications and control systems laboratory; analysis and design software; spectral analysis and modulation; servo and regulator control system design. [1*-3]

EECE 363 (3) Electronic Circuits for Electromechanical Design 

Semiconductor fundamentals; modelling of electronis devices including diodes and transistors; design of power supplies, waveform generators and logic circuits; signals in time and frequency domains; operational amplifiers; active filters; oscillators; device specification and selection. [3-2*-0]

EECE 364 (4) Electromagnetic Fields and Waves 

Maxwell's equations; plane waves in free space and lossy media; TEM transmission lines; polarization; reflection and refraction; waveguides; radiation; antennas. [3-3*-0]

EECE 365 (3) Applied Electronics and Electromechanics 

Characteristics of semiconductor devices; analog circuits; force and torque production; motor principles and torque-speed characteristics; principles of power electronics. 

EECE 369 (3) Signals and Systems 

Continuous-time LTI systems, discrete-time LTI systems, convolution sum, discrete-time Fourier series and transforms, z-transform, sampling discrete-time filtering, modulation, multiplexing, feedback systems, stability. [3-1-0]

EECE 370 (3) Electrical Machines and Power Transmission 

Electric power, three-phase systems, transmission/distribution; transformers, motors, generators. Not open to students in Electrical and Computer Engineering. 

EECE 373 (4) Electro-Mechanical Energy Conversion and Transmission 

Three phase power; transformers and harmonics; DC machines; rotating magnetic field, AC induction and synchronous machines; variable frequency operation, brushless DC machines; stepper and single-phase motors. 

EECE 374 (4) Electronics and Electromechanics 

BJT and MOSFET amplifiers; cascode and differential amplifiers; nonideal OP amps; feedback; active filters; permanent magnet. DC motors; variable voltage control; software control of variable frequency; mechanical power, torque and speed. Credit will only be given for one of EECE 356, 365, 370, 373, 374, or 376. [3-3*-0]

EECE 375 (6) Computer-Based Instrumentation Design Laboratory 

Theory and practice of electronic instrumentation for software engineers. Computer-based data acquisition and control techniques. Design project. [1-10-0]

EECE 376 (3) Electromechanics 

Electromechanical energy conversion; linear actuators; torque/speed of rotating devices; reluctance, stepper, permanent-magnet, induction, brushless-DC motors and DC motors; actuator/motor drive circuits/controllers. 

EECE 400 (6) Nanotechnology and Microsystems Project 

Project involving design, experimental and/or computer simulation work in an area related to nanotechnology and microsystems. Credit is given for one of EECE 400 or EECE 496. Restricted to students admitted to the Nanotechnology and Microsystems Option in Electrical Engineering. 

EECE 401 (3) Nanotechnology in Electronics 

Topics of special importance to understanding and designing electronic devices in which quantum effects and the discrete nature of matter become important. [3-0-0]

EECE 402 (3) Sensors and Actuators in Microsystems 

The mechanisms, design, fabrication, and testing of microsensors, actuators, and microelectromechanical systems (MEMS). [3-0-0]

EECE 403 (3) Micro/Nanofabrication and Instrumentation Laboratory 

Microfabrication methods and nanofabrication techniques. Imaging and characterization of micro and nanostructures. Restricted to students admitted to the Nanotechnology and Microsystems Option in Electrical Engineering. [1-4-0]

EECE 404 (3) Nanotechnology and Nature 

Examples of nature's fabrication methods, sensors, actuators, energy harvesting, signaling and information processing, and comparisons with artificial methods. [3-0-0]

EECE 405 (3) Quantum Dots and Device Applications 

Theory and modeling techniques of 0-dimensional structures. Electronic, magnetic, and optical properties of quantum dots. Current and future applications of quantum dots including: single electron transistors, quantum dot lasers, optical detectors. [3-0-0]

EECE 411 (3) Design of Distributed Software Applications 

Communications, processes, naming, synchronization, consistency and replication, fault tolerance, object-based middleware, and security technologies for distributed applications. 

EECE 412 (3) Introduction to Computer Security 

Security risks, threats, and vulnerabilities from technical perspectives; confidentiality, integrity, and hybrid policies; cryptography, access control, assurance, accountability, and engineering of secure systems. [3-0-0]

EECE 415 (3) Requirements Engineering for Software-Intensive Systems 

Elicitation, analysis, validation, description, management and traceability of functional and non-functional requirements. Specialized techniques. Emphasis on software-intensive systems but also applicable to other kinds of engineered systems. [3-1-0]

EECE 416 (3) Verification of Software-Intensive Systems 

Different levels of testing including unit, integration, system, performance and regression levels. Requirements flowdown. Problem tracking. Coverage criteria. Static methods. Tools support. Specialized techniques. Assessment of correctness, reliability, safety. [3-0-0]

EECE 417 (3) Software Architecture 

Software architecture as a bridge from requirements to implementation. Architectural description and patterns. Iterative development. Use of commercial off-the-shelf products. [3-0-0]

EECE 418 (3) Human Computer Interfaces in Engineering Design 

Practical issues for interfaces for modern software. Task analysis, user modeling, usability engineering, representations, metaphors, prototyping tools. Applications: interactive multimedia systems, engineering, scientific visualization, engineering design. [3-0-0]

EECE 419 (5) Software Engineering Project 

Team project involving the application of the software engineering concepts. 

EECE 423 (3) Software Systems for Modeling and Simulation 

Discrete, continuous and hybrid approaches to modeling and simulating natural and artificial systems. Credit will not be given for both EECE 423 and CPSC 405. [3-2-0]

EECE 432 (3) Biological Micro-Electro-Mechanical Systems 

Principles of sensors, actuators, microfluidics, biotechnology and nanotechnology, with applications in probing, detection, assaying and drug delivery. [3-0-0]

EECE 433 (3) Medical Imaging 

Physical principles of ultrasound, magnetic resonance, computed tomography, nuclear medicine, and X-ray projection imaging. Applications in diagnostics, therapeutics, and interventions. [3-0]

EECE 434 (3) Biosignals and Systems 

Data acquisition, time and frequency domain analysis, analog and discrete filter design, sampling theory, time-dependent processing, linear prediction, random signals, biomedical system modeling, and stability analysis; introduction to nonlinear systems. [3-0]

EECE 440 (3) Advanced Object-Orientation 

Frameworks, patterns, enterprise-level modeling, making object oriented test cases. Distributed object architectures, databases. [3-0-0]

EECE 443 (3) Software Project Management 

Advanced project planning, cost estimation and scheduling. Project management tools. Factors influencing productivity and success. Productivity metrics. Analysis of options and risk. Tools. Case studies. [3-0-0]

EECE 450 (3) Economic Analysis of Engineering Projects 

Time-money relationships; economic analysis of alternatives including the effects of interest rates, inflation, depreciation, taxation and uncertainty; cost estimation and budgeting; financial analysis of engineering operations. [3-0-0]

EECE 451 (3) Engineering Product Development and Management 

Product development cycle: generation of ideas and market requirements for new products, economic and quality considerations, the team approach, relationships with suppliers and evaluation of proposed products. Cases involving North American and Japanese firms. [3-0-0]

EECE 452 (3) Introduction to Optical Networks 

Wavelength division multiplexing, framing techniques, traffic grooming, virtual topology design, routing and wavelength assignment, protection and restoration, optical packet switching. [3-0-0]

EECE 453 (3) Communication Systems 

Review of probability theory, signals and noise, spectral analysis; detection and estimation of signals in the presence of noise; performance calculations of amplitude, angle and pulse modulation systems; introduction to digital communication techniques. [3-0-0]

EECE 454 (3) Digital Communications 

Formulation of the digital communication problem; definition of information, source and channel coding; digital modulation techniques, signal space, design of optimum digital receivers and performance calculations; trellis coded modulation; spread spectrum techniques; issues in wireless communication techniques and new standards. [3-0-0]

EECE 456 (3) Computer Communications 

Analysis, design and implementation of computer networks and their protocols. Queuing analysis, data link control, network design, routing, flow and congestion control. Satellite and packet radio networks. Local area networks. [3-0-0]
EECE 457 (3) RF Electronics 

Introduction to radio communication systems; frequency selective networks; small- and large-signal high frequency amplifiers; oscillators; phase locked loops; modulators and demodulators; AM, FM, SSB and digital transceivers. [2-0-2]
EECE 458 (3) Power System Analysis 

Transmission and distribution; phasors, complex power; balanced/unbalanced three-phase operation; symmetrical components, sequence networks; voltage regulation; short circuit capacity; circuit breakers; transmission lines, series/shunt impedance; short, medium, and long line models. [3-0-0]
EECE 459 (3) Computer Applications in Power Systems 

Power system monitoring/control; large networks; automatic generation control; optimum power flow calculations; traveling wave transmission lines; EMTP and MATLAB programs for transients, short-circuit, and transient stability analysis. [3-0-0]
EECE 460 (3) Control Systems 

Relationships between system parameters and system responses for linear control systems. Design specifications for dynamic and steady-state performance and realization by use of feedback control. Robust design of PID controllers and multivariable controllers. [3-0-0]
EECE 465 (3) Microcomputer Systems Design 

Microprocessor and system buses; advanced I/O methods; priority interrupts; event/exception handling; serial I/O; computer networking; memory system design; interaction of hardware and software, microprocessor comparison, testability issues, safety critical systems. [3-0-1]
EECE 466 (3) Digital Signal Processing Systems 

DSP fundamentals; digital filter FIR and IIR structures; filter design; DSP architectures; DSP applications. [2-0-2]
EECE 467 (3) Real-time Implementation of DSP Algorithms 

Review of sampling, digital filter design, convolution, transforms; DSP systems and architecture; programming DSP boards in "C" and assembly, fixed-point vs. floating point arithmetic; testing; DSP solutions in audio and telecommunications. [2-3-0]

EECE 468 (3) Digital Process Control 

Discrete systems, z-transform; sampled data systems; process control algorithms; multivariable control; state space methods; response to stochastic inputs, Wiener and Kalman filtering; least squares parameter identification. [2-0-2]
EECE 470 (3) Microwave Circuits 

Transmission lines; microwave integrated circuit lines; passive microstrip devices; microwave solid state control devices and circuits, amplifiers, oscillators and frequency conversion circuits. [2-0-2]
EECE 474 (6) Instrumentation and Design Laboratory 

Theory and practice of electrical measurements and electronic instrumentation. [1-10-0]

EECE 476 (3) Computer Architecture 

Modern computer architecture, RISC and CISC machines, methods for performance improvements, multiple buses, pipelining, memory systems, caches, associative memories, multiple views of the design space and their inter-relationships, other advanced architectures. Credit will be given for only one of CPSC 313 or EECE 476. [3-0-1]
EECE 478 (3) Computer Graphics 

Physical and virtual graphics I/O devices. The GKS standard Interactive graphics. Transformations, modelling, rendering algorithms for 2-D and 3-D graphics. Curves and surfaces. Credit will not be given for both CPSC 314 and EECE 478. [3-0-0]
EECE 479 (3) Introduction to VLSI Systems 

The chip design process using VLSI design styles in CMOS technology. Data path, control and register file design and layout. Clocking schemes, flip-flop and latch-based design. VHDL/Verilog design project using CAD tools. [3-0-0]
EECE 480 (3) Semiconductor Devices: Physics, Design and Analysis 

Physics of operation, and design and analysis of semiconductor devices of topical interest, e.g., solar cells, LEDs, high-speed MOSFETs, high-frequency HBTs, low-noise HEMTs. [3-0-0]

EECE 481 (3) Digital Integrated Circuit Design 

Overview of deep submicron custom ic design. Advanced MOS models. IC fabrication. Timing and power calculations. Interconnect modeling and analysis techniques. Circuit-level design issues. SPICE circuit simulation. High-speed circuit design project. [3-0-0]
EECE 482 (3) Optical Waveguides and Photonics 

Planar dielectric waveguides; single mode optical fibers; integrated optics waveguides and devices; semiconductor lasers; optical detectors; optical communications links. [2-0-2]

EECE 483 (3) Antennas and Propagation 

Basic antenna concepts; antennas for low, medium and high frequencies; terrestrial and satellite propagation links; environmental effects on electromagnetic radiation. [2-0-2]
EECE 484 (3) Semiconductor Lasers 

An introduction to lasers and applications. Theory, modeling, fabrication and performance of semiconductor lasers. Optical communications links. [3-0-0]

EECE 485 (3) Digital Instrumentation for Mechanical Systems 

Design of microcomputer-based controllers and instrumentation; basics of digital and analog computer interface hardware; processor structure and function; high-level and low-level languages and system design-related issues. Laboratory experiments in basic logic elements, computer interface control, and sensor-based software control of various devices

EECE 487 (3) Introduction to Robotics 

Common manipulator configurations, actuator and sensor technology. Efficient representations and computational methods for real-time microprocessor-based implementation of robot control algorithms. Robot control methods, network equivalents, impedance control. Introduction to teleoperation implementation aspects. [2-0-2]
EECE 488 (3) Analog CMOS Integrated Circuit Design 

Design and analysis of analog integrated circuits, with emphasis on CMOS design techniques. Gain stages, opamp design, frequency compensation, oscillators, A/D, D/A converters, PLL, DLL. [3-0-1]
EECE 489 (3) Microsystems Design 

Structured modeling and design practices; multiphysics at microscales; physical limitations in MEMS; interface with electronics; behavioural modeling languages for mixed analog-digital system design. [3-0-0]

EECE 490 (1-8) d Topics in Electrical and Computer Engineering I 

Lectures or projects on subjects of current interest. 

EECE 491 (1-8) d Topics in Electrical and Computer Engineering II 

Lectures or projects on subjects of current interest. 

EECE 492 (3) Distributed Energy Systems Management 

Energy systems, high voltage transmission technology, low voltage domestic distribution, advanced energy storage systems, alternative and sustainable energy sources, interfacing of distributed generation sources, harmonics and power quality; smart metering, tariffs. [3-2*-0]

EECE 493 (3) Power Electronics 

Power diodes, thyristors, transistors and FETs; analysis of idealized circuits with generalized loads; AC-DC, DC-DC, DC-AC, AC-AC converters, modulation techniques, gating circuits; practical design and applications. [2-2-0]
EECE 494 (3) Real-time System Design 

Multi-tasking; interrupt-driven systems; task scheduling; schedulability analysis; inter-process communication and synchronization; resource management; performance measurement; hardware/software integration; hardware/software tradeoffs; system reliability. [3-0-0]
EECE 495 (3) Industrial Drives 

Typical mechanical loads; dynamic and static characteristics and analysis of DC and AC drives; microprocessor-based controllers; commercial choices of drives for various applications. [2-2-0]
EECE 496 (5) Engineering Project 

Project in electrical engineering or computer engineering involving design, experimental and/or computer simulation work as selected from topics supplied by faculty members or proposed by a student and approved by faculty. An individual project report is to be prepared according to specifications available from the departmental office. [0-10-0]
EECE 497 (3) Power Systems Protection 

Analysis of disturbances, security of power systems, cascading and blackouts; role and impact of protection; transducers and measuring elements; protection of transmission and distribution systems; protection of generators, substation equipment, special protection systems and relays. [3-0-0]
EECE 500 (3) Topics in Communication 

EECE 502 (3) Topics in Integrated Circuit and System Design 

EECE 503 (3) Biomedical Microdevices 

Principles of sensors, actuators, microfluidics, biotechnology and nanotechnology, with applications in probing, detection, assaying, and drug delivery. 

EECE 509 (3) Advanced Microsystems Design 

Project-based modeling techniques applied to microsystems; multi-physics at microscale; physical limitations in MEMS; interface with electronics; behavioural modeling languages for mixed analog-digital system design. 

EECE 511 (3) Topics in Software Engineering 

EECE 512 (3) Topics in Computer Security 

Safety problems in computer security, information flow and access control models, security in distributed systems, design of secure systems, trust management, instrution detection, security and usability. 

EECE 513 (3) Fault Tolerant Digital Systems 

Design and analysis of high-availability and life-critical embedded and commercial systems. 

EECE 514 (3) Real-Time Digital Systems Software 

Real-time system modelling, data models; behavioural models; control models; structured methods; timing constraints; implementation constraints; implementation transformations; and process and resource control; synchronization methods; deadlock issues; storage management; application to engineering examples. MECH 563 is recommended. 

EECE 515 (3) Systems Engineering for Software-Intensive Systems 

Principles and practices of systems engineering and architecture of large complex systems. Examples of military and industrial systems will be discussed; air traffic control, multi-mode radar systems, spacecraft control systems. 

EECE 516 (3) Software and System Testing 

Theoretical and practical aspects of software and system testing. Functional and structural testing, integration testing, regression testing, test metrics, design for testability, test management. 

EECE 518 (3) Human Interface Technologies 

Human sensation, perception, kinetics; input technologies, gesture, vision, speech, audio; metaphors, information appliances, ubiquitous computing, wearable computing; output technologies, video display, speech, audio, tactile, haptic; evaluation methodology; user-centered design. 

EECE 519 (3) Computer-Supported Collaborative Work 

Technical and social perspectives on collaboration and teamwork. Communications theory and collaboration technologies including email, instant messaging, videoconferencing, hypertext, knowledge management, and digital libraries. 

EECE 520 (3) Advanced Topics in Computer Networking 

Advanced treatment of fundamental problems in computer networking and packet switching. Internet routing and gateway protocols, traffic engineering and multi-protocol label switching techniques, quality of service mechanisms, network and application level signalling, real-time multimedia communications. 

EECE 527 (3) Advanced Computer Architecture 

Modern processor design with an emphasis on superscalar microarchitecture. Topics include: Quantitative principles, pipelining, memory hierarchy, multithreading, advanced instruction flow, and data flow techniques. 

EECE 530 (3) Robust Multivariable Control 

Classic feedback control, linear systems, SISO and MIMO performance limitations, uncertainty, robust stability and performance, wind tunnel model and paper machine two-dimensional loop shaping control, practical MIMO analysis and design. 

EECE 531 (3) Nanoscale Modeling and Simulations 

The many-body problem, molecular dynamics, tight-binding, first-principles (ab-initio) methods, the Hartree-Fock approach, the density functional theory, nanoscale simulation software and applications. 

EECE 532 (3) Biomedical Microdevices 

Principles of sensors, actuators, microfluidics, biotechnology and nanotechnology, with applications in probing, detection, assaying, and drug delivery. 

EECE 540 (3) Linear and Nonlinear Multivariable Predictive Control 

Advanced mathematics in a control-engineering framework; design and analysis of predictive multivariable controllers; hands-on experience with industrial control solutions. 

EECE 541 (3) Multimedia Systems 

Theoretical and practical issues in designing multimedia systems. Interactive multimedia, digital video broadcasting and streaming, media asset management, video indexing and retrieval, content protection, and design of multimedia middleware. 

EECE 544 (3) Medical Imaging 

Physical principles of ultrasound, magnetic resonance, computed tomography and X-ray projection imaging. Methods of feature detection, segmentation, registration and visualization of 2D and 3D images. Applications in diagnostics, therapeutics and interventions. 

EECE 545 (3) Signal Compression 

Information theory; modelling; lossless coding including Huffman, arithmetic and dictionary coding; application to text and images; rate-distortion theory; audio-visual perception; quantization; prediction; transforms, subbands and wavelets; fractal and motion models; application to speech, audio, image and video. 

EECE 549 (3) Dynamic Modeling of Electric Machines and Controls 

Numerical aspects of time-domain simulation are reviewed. Dynamic modeling and analysis of power systems components including transformers, induction and synchronous machines, inverters, electric drives and associated controls. 

EECE 550 (3) Topics in Power Electronic Design 

New devices and applications in power electronics. 

EECE 552 (3) Voltage and Frequency Control in Modern Deregulated Power Systems 

Coordinated control of reactive power, voltage and frequency in large interconnected deregulated power systems. Factors influencing voltage stability. Methods of analysis, devices and strategies for reactive power control. 

EECE 553 (3) Advanced Power Systems Analysis 

Computer-oriented analysis of electric power systems with regard to multiphase line constants, steady-state analysis of single and parallel circuits, lightning and switching surges; large-scale solution of power-flow problems; optimal real and reactive power flow. 

EECE 554 (3) Advanced Power System Control and Dynamics 

Synchronous machine modelling; excitation and speed governor systems; enhancing power system damping through excitation or governor control; linear optimal stabilization of power systems; load shedding, generator dropping and other emergency measures; asynchronous operation and resynchronization; nonlinear stability; power-frequency control. 

EECE 556 (3) Optimum Filtering and Control 

The minimum principle, calculus of variations, and dynamic programming. The minimization of algebraic and functional quadratic forms. Applications to optimum filtering for state and parameter estimation and to the optimization of dynamic systems. 

EECE 558 (3) Switched Mode Power Supply Design 

Survey of different configurations. Choice of components. Magnetic component design. Buck converter. Boost converter. Flyback converter. Cuk converter. Resonant converter. Converter modelling and analysis techniques. Stability. Electromagnetic interference problems and shielding. Includes project work. 

EECE 559 (3) Energy Storage Systems - Super Capacitors 

Superconducting Magnetic Energy Storage. Pumped Storage. Other possible technologies. System modeling and control. 

EECE 560 (3) Network Analysis and Simulation 

Solution of lumped and distributed networks. Time-domain solutions, discretization and integration rules. Frequency-domain solutions, FFT and windowing techniques. Systems of linear equations, reduction and sparsity techniques. Nonlinear elements. Computer-aided simulation. 

EECE 561 (3) Alternative Energy Sources 

Photovoltaic, wind, small hydro and fuel cell systems for stand alone and grid connected use. 

EECE 562 (3) Statistical Signal Processing with Applications in Wireless Communications and Defence 

Stochastic dynamical models, Least Squares, Recursive Least Squares. Kalman, Hidden Markov, particle filters. Maximum likelihood estimation. Sensor management, Markov Decision Processes. Case studies: wireless communications, target tracking. 

EECE 563 (3) Wireless Communication Systems 

Characterization of fading channels such as land-mobile, mobile-satellite, cellular and indoor; modem design and performance on fading channels, diversity techniques, carrier and bit synchronization; effects of non-linearities and interference on system performance, and remedies; software and hardware system designs; system architectures (FDMA, TDMA, CDMA); cellular systems: frequency allocation, spectrum efficiency, and channel assignment strategies; spread spectrum systems. 

EECE 564 (3) Detection and Estimation of Signals in Noise 

Formulation of the detection problem, optimum receiver principles, signal space, maximum likelihood decisions, error performance calculations. Estimation of signals in noise, linear and non-linear estimation, cost functions, recursive mean square estimation, Wiener and Kalman filters. 

EECE 565 (3) Communication Networks 

Analysis and design of communications networks; network architectures; Internet protocols; routing; scheduling algorithms; medium access control; congestion control; admission control; optimization techniques; network management. 

EECE 566 (3) Communication and Information Theory 

Coding for noisy channels, linear block codes, cyclic codes, convolutional codes, maximum likelihood decoding, trellis coded modulation, measure of information, source coding, channel capacity theorem. 

EECE 567 (3) Privacy and Security in Data Communication Networks 

Introduction to cryptography, standard encryption algorithms, privacy and authentication issues in data networks, public key cryptosystems, digital signatures, information-theoretic approach to secrecy, cryptographic protocols. 

EECE 568 (3) Control Systems 

State-space analysis of continuous and discrete multivariable systems. Controllability and observability. Sensitivity considerations. Stability of linear and nonlinear systems. 

EECE 569 (3) Mobile Communications Networks 

Network architectures: cellular networks, ad hoc networks; access protocols; radio and network resource management; quality of service; mobility and location management; routing; mobile-IP; current wireless technologies for personal, local and satellite networks. 

EECE 571 (1-12) d Electrical Engineering Seminar and Special Problems 

EECE 572 (1-3) c Advanced Topics in Control 

Studies in areas of current research interest, with written problem assignments. 

EECE 573 (3) Micro and Nano Fabrication Technologies 

Review of principles and practices of rnicro/nano fabrication technologies. Material and process selection; IC fabrication; silicon micromachining; LIGA; micro-EDM; mechanical processing; nanostructuring. Applications to MEMS/NEMS and other emerging devices. 

EECE 574 (3) Self-Tuning Control 

Adaptive control; system identification; self-tuning control; design and implementation considerations; algorithm convergence and stability; industrial applications. 

EECE 575 (3) Digital Image and Video Processing 

Mathematical preliminaries; image perception and modelling; image sampling and quantization; mathematical modelling; image enhancement; image restoration; image reconstruction from projections; image analysis; digital video; spatio-temporal sampling and reconstruction; motion modelling and estimation; video filtering. 

EECE 576 (3) Semiconductor Theory for Device Applications 

A quantum mechanical treatment of the structure and electronic properties of semiconducting materials and electronic devices; including bandstructure, carrier transports mechanisms, quantum tunneling, and scattering. 

EECE 577 (3) Solid State Electronic and Photonic Devices 

Solid-state devices of current interest (e.g., heterostructure transistors and lasers, very high speed silicon bipolars, short-channel MOSFETs) and their application in high-speed circuits. 

EECE 578 (3) Integrated Circuit Design-for-Test 

Test and design-for-test methodologies. Fault modeling, test generation, test architectures, System on Chip test infrastructure and methodologies. Digital, analog, and mixed-signal circuit test and design for testability and manufacturability. EECE 479 is recommended. 

EECE 579 (3) Advanced Topics in VLSI Design 

A course in VLSI design with an emphasis on new methodologies in digital IC design. Top-down design and CAD tools are illustrated through a class project. EECE 479 and EECE 481 are recommended. 

EECE 580 (3) Emerging Electronic Materials and Devices 

The physics, fabrication and characterization of organic and carbon nanotube based capacitors, transistors, batteries, electrochromic windows, active displays, chemical sensors, photo-detectors, strain gauges, actuators and single molecule devices. 

EECE 581 (3) Radio-Frequency Integrated Circuit Design 

EECE 582 (3) Optical Fibers and Devices 

Modeling and analysis of dielectric waveguides; loss and dispersion in optical fibers; integrated-optics and photonics devices. 

EECE 583 (3) CAD Algorithms for Integrated Circuits 

Algorithms used in contemporary computer-aided design tools targeting custom integrated circuits and field-programmable gate arrays, including high-level synthesis, logic optimization, partitioning, placement and routing, optimization techniques. 

EECE 584 (3) Propagation and Channel Modeling for Wireless Communications System Design 

EECE 585 (3) Applied Electromagnetic Wave Propagation 

Propagation Green's functions for one, two and three dimensions; antenna types and properties; physical propagation models for wireless communications. 

EECE 586 (3) Wavelets, Principles and Applications in Signal Processing 

Concepts, methodologies and tools of signal processing using wavelets, including multi-resolution analysis, wavelet packets, wavelet dictionaries, wavelet denoising and selected applications. 

EECE 587 (3) Principles and Applications of Imaging Radar 

Fundamentals of radar; the RADARSAT satellites; how imaging is achieved; Synthetic Aperture Radar processing; applications such as oceanography, agriculture and forestry, including the techniques of polarimetry and interferometry. 

EECE 588 (3) Analog Integrated Circuit Design 

Analysis and design emphasizing CMOS implementations. Gain stages, biasing circuits, comparators, sample-and-hold circuits, switched-capacitor circuits, Nyquist-rate and oversampling A/Ds and D/As, oscillators, PLLs. 

EECE 589 (3) System Design for Robots and Teleoperators 

Requirements and methods for computer control of manipulator systems; computer simulation of mechanical linkages and actuator systems. Computer architectures suitable for manipulator control in robots and teleoperators. Prior taking of MECH 563 is recommended. 

EECE 590 (3) Digital Speech and Audio Processing 

DSP fundamentals; speech models; time-domain analysis methods; short-time spectrum analysis methods; homomorphic speech processing; linear prediction analysis methods; speech recognition; text-to-speech synthesis; audio modelling; digital recording, transmission and psychoacoustic broadcast distribution. 

EECE 591 (3) Applied Digital Signal Processing 

Review of DSP fundamentals: A/D conversion, filter design, FFTs, interpolation and fast convolution. MATLAB exercises including design of a digital SAR processor. Other industrial applications taken from GPS, images, audio and communications. 

EECE 592 (3) Architecture for Learning Systems 

Symbolic methods used in conventional AI; knowledge representation, search strategies, inference mechanisms in expert system shells. Neural-network methods; system identification and pattern recognition issues, basic paradigms and their promises and limitations. Unified approaches using both symbolic and neural-network methods. Implementation issues using microcomputers in specific application domains, e.g., adaptive control and man-machine communication. 

EECE 593 (3) Advanced Computer Graphics 

Geometric modelling, curves and surfaces (Bezier, B-splines). Solid modelling, representation schemes, CSG, B-rep Volumetric modelling, quadtrees and octrees. 

EECE 594 (3) Semiconductor Lasers and Optoelectronics 

Theory, modeling, design, and performance of semiconductor lasers; laser applications; semiconductor materials; advanced technology for semiconductor laser fabrication. 

EECE 595 (3) Parallel Computing Systems and Software 

Overview of parallel processing, modelling, identification, and scheduling of parallelism, characteristics of high-performance computer systems, interconnection networks, shared-memory and distributed memory systems, symmetric multiprocessor systems, and other topics in parallel and distributed processing. 

EECE 597 (6) Engineering Report 

Project report on assigned topic of specialization. For students registered in the M.Eng. program in Electrical or Computer Engineering. 

EECE 598 (3) Intelligent Systems Applications to Electrical Power Systems 

Introduction to expert systems, fuzzy logic, neural networks, and other artificial intelligence-based methods; applications to electrical power systems; system fault analysis and restorative operation support; flexible systems with uncertainties; self-organizing systems. 

EECE 599 (12) Thesis 

For M.A.Sc. 

EECE 699 (0) Doctoral Dissertation 

For Ph.D. 

Engineering Physics

Engineering Physics is one of the most competitive and academically challenging undergraduate programs at UBC. With a strong foundation of academic courses, project courses, and co-op work experience, the five-year Engineering Physics program provides you with the skills and experience needed to develop new technology and interdisciplinary engineering projects. Students take high-level Math and Physics courses, as well as courses in Computer Science, Electrical Engineering, and Mechanical Engineering. In second year, they take courses in each of these areas and choose one of four possible options as your specialty. The academic program is normally supplemented with technical experience, and protected time for technical work terms is built into the curriculum. The UBC Structured Surface Physics Laboratory has unique research projects, such as the UBC Solar Canopy group. Consistent with UBC's commitment to global sustainability, the SCG is developing solutions for reducing electrical energy use in the workplace, and enhancing indoor environment quality. The group has devised and demonstrated a system for piping sunlight deep into buildings, and is now proceeding towards practical development.

Environmental Engineering
Environmental Engineering is a 4.5-year (nine semester) joint degree between UBC and the University of Northern British Columbia, which capitalizes on the strength of UNBC in Environmental Science and the strength of UBC in Engineering. It incorporates complementary elements and expertise from each institution while maintaining the exposure of students to the distinctive character of both institutions. The program starts with a two-year foundation in mathematics, basic sciences, and environmental sciences from UNBC. The third and fourth years offer training in engineering fundamentals, engineering analysis, and engineering design, through courses in Civil Engineering and Chemical & Biological Engineering at UBC. The final term at UNBC exposes you to practical environmental engineering problems. The program is designed to meet the criteria of the Canadian Engineering Accreditation Board and of environmental engineering registration with the Association of Professional Engineers and Geoscientists of the Province of British Columbia. Prospective international students should determine certification requirements in the country of their intended practice.

Geological Engineering

Geological Engineering is an interdisciplinary program that is housed in the Department of Earth and Ocean Sciences (Faculty of Science), but is under the jurisdiction of the Dean of Applied Science and administered by a Board of Study. The undergraduate program leads to the B.A.Sc. or "Engineering" Degree. The program spans virtually all aspects of understanding the history and dynamics of our planet, as well as management of its resources and the environment we live in. This program focuses on many important aspects of geotechnology, including construction, environmental protection, transportation, energy and water supply, mining, natural hazards management, and governmental oversight. This degree can be obtained with or without participation in the Co-op program. UBC's Earth and Ocean Sciences (which incorporates Geology, Geophysics & Oceanography) is one of the largest and most diverse departments of its kind in the world. The Pacific Museum of the Earth is open to the public. A new Earth System Science building is in development..

Integrated Engineering
The University of British Columbia’s innovative Integrated Engineering Program (IGEN) offers a multidisciplinary undergraduate engineering education. The IGEN program provides students with a broad, non-specialized engineering education. Rather than earning a degree in only one specific area of engineering, students will gain background in core areas such as materials, solid mechanics, fluid mechanics, and systems involving chemical, electro-mechanical, and biological components. In addition to taking core courses in at least two of the traditional engineering disciplines offered at UBC, students select 18 credits of technical electives. The program emphasizes engineering design through design project courses taken in each term. Technical skills, communication skills, and the ability to work with others to complete challenging projects are emphasized in these courses. Most of the design projects directly involve knowledge gained in courses in the IGEN program, but some projects require independent learning. The program is accredited by the Canadian Engineering Accreditation Board.

Materials Engineering 

Materials Engineering is concerned with the characterization, processing, and use in design of metallic and non-metallic materials. An optional Co-operative Education program is available that allows you to obtain twenty months of related experience in the last three years of your program.

Materials Engineering Courses

MTRL 250 (4) Metallurgical Thermodynamics I 

Thermodynamic and electrochemical principles applied to metallurgical processes; phase rule, heat of reaction, free energy, activity, thermodynamic equilibrium; thermodynamics of aqueous solutions. [3-0-2]
MTRL 252 (4) Pyrometallurgy 

Process flow sheets for ferrous and non-ferrous metal extraction; mass and energy conservation; roasting and smelting; refractory properties. [2-3*-2]
MTRL 263 (4) Transport Phenomena I 

Fluid Mechanics; laminar and turbulent flow; boundary layers; flow in conduits and fluidized beds; flow measurements. Heat transfer; conduction through solids. [3-0-2]
MTRL 280 (3) Materials in Design 

The process of materials selection for different design criteria; the importance of shape and processing variables; the use of computer software in the selection process. [2-0-3]
MTRL 350 (4) Metallurgical Thermodynamics II 

The application of thermodynamics to metallurgical processes: thermochemistry of gas mixtures, solution thermochemistry, inter-action parameters, chemical potential and free energy diagrams applied to metallurgical processes and thermodynamic modelling. [3-0-2]
MTRL 358 (3) Hydrometallurgy I 

Aqueous extraction of metals from ores and concentrates. [3-0-0]
MTRL 359 (1) Hydrometallurgy I Laboratory 

Laboratory exercises on aqueous extraction of metals from ores and concentrates. [0-3*-0]
MTRL 361 (4) Modelling of Materials Processes 

Mathematical and physical modelling of processes employed in the production of materials. The application of models to analyse, design and improve materials production. [3-0-2]
MTRL 363 (3) Transport Phenomena II 

Diffusion and mass transfer with chemical reaction; gas-liquid, gas-solid and liquid-liquid systems; analysis of mass transfer processes in metallurgical operations; mixing in continuous and batch processes. [2-0-2]
MTRL 365 (3) Mechanical Behaviour of Materials 

Polycrystalline and single crystal deformation; dislocation theory; strengthening mechanisms; fracture mechanics; fatigue; high temperature deformation mechanisms. [3-0-0]
MTRL 378 (3) Phase Transformations 

Solidification and solid state transformations; nucleation and growth processes; segregation and structure in castings; phase changes in steel; transformation diagrams; diffusion equations. [3-0-2*]
MTRL 380 (3) Structure and Properties of Materials 

Strengthening mechanisms; heat treatment and properties of steel and other alloys; metal failures. [3-0-0]
MTRL 381 (1) Structure and Properties Laboratory 

Structure and properties of ferrous and non-ferrous metals; heat treatment; hardenability; metallography; age hardening. [0-3*-0]
MTRL 382 (4) Ceramics 

Fundamentals of engineering ceramics focusing on raw materials, forming, sintering and properties, characterization, and design with ceramics. [3-3*-0]
MTRL 389 (1) Seminar I 

Public speaking and presentation of technical papers. [0-0-1]
MTRL 390 (1) Seminar II 

Public speaking and presentation of technical papers. [0-0-1]
MTRL 394 (4) Polymer and Polymer Matrix Composites 

The structure and properties of polymeric materials, reinforced polymers and polymer matrix composites with emphasis on their engineering properties and applications. [3-0-2]
MTRL 398 (1) Engineering Report 

All students entering third year Materials Engineering are required to write a technical report. Detailed information on the form, content and dates for submission of the preliminary and final copies is available in the office of the department head. 
MTRL 451 (3) Microstructural Analysis Laboratory 

Basic principles and techniques of microstructural analysis with particular reference to engineered materials including x-ray, SEM microprobe TEM and high energy electron analysis. [1-3*-2]
MTRL 455 (3) Economic Aspects of Materials Engineering 

Time value of money, cash flows, capital and operating cost estimation, financial decision making and relevant case studies. [2-0-2]
MTRL 458 (3) Hydrometallurgy II 

Leaching, purification, precipitation, regeneration; thermodynamics and kinetics of separation steps; electrochemical applications. [3-0-0]
MTRL 462 (3) Specialty Alloys for High Temperature Applications 

Role of material science and engineering in high temperature applications: alloy development, alloy production, component design, component lifetime estimation and component manufacturing. [3-0-0]
MTRL 464 (3) Engineering Design I 

Case studies illustrating the process of design in materials engineering. [2-0-2]
MTRL 465 (3) Engineering Design II 

Case studies illustrating the process of design in materials engineering. [2-0-2]
MTRL 466 (3) Engineering Project I 

Design projects to illustrate the full spectrum of design encountered in Metals and Materials Engineering including the design of components, structures and processes used to manufacture materials. [1-0-5]
MTRL 467 (3) Engineering Project II 

Design projects to illustrate the full spectrum of design encountered in Metals and Materials Engineering including the design of components, structures and processes used to manufacture materials. [1-0-5]
MTRL 478 (3) Electronic Materials 

Materials and physics aspects of semiconductor, optical and magnetic devices: energy bandstructure, crystal structure, crystal defects and impurity effects, relationship of material characteristics and physical properties; production of electronic materials and devices: single crystal growth, epitaxy, metallization, ion implantation, lithography and etching; characterization techniques: X-ray diffraction, photoluminescence. [3-0-0]
MTRL 484 (2) Refractory Ceramics For High Temperature Applications 

Refractory applications in metallurgical furnaces; requirements, specifications, causes of failure, common problems and their solutions; new developments in refractory practice. [2-0-0]
MTRL 486 (3) Nondestructive Evaluation 

Principles of test methods; inspection techniques and equipment; quantitative flaw evaluation; reliability analysis. [2-0-2]
MTRL 489 (1) Seminar III 

Training and practice in public speaking and presentation of technical papers. [0-0-1]
MTRL 494 (3) Composite Materials 

Understanding the properties and the mechanical behaviour of composite materials with emphasis on analysis, design, and manufacturing. Credit will only be given for one of MTRL 494, 594. [3-0-0]
MTRL 495 (3) Biomaterials 

Engineered materials in medical applications with an emphasis on material properties, functionality, design, and material response in the biological environment. [2-0-2]
MTRL 497 (1-6) d Special Topics in Materials Engineering 

MTRL 498 (1) Engineering Report 

All students in fourth-year Materials Engineering are required to write two reports. Detailed information on the form, content and dates for submission of the preliminary and final copies is available in the office of the department head. 
MTRL 550 (2-4) c Metallurgical Thermodynamics 

Application of advanced thermodynamic principles in metallurgical processes. 
MTRL 557 (3) Separation Science in Aqueous Metal Processing 

The theory of solvent extraction and ion exchange, membrane separations, chemical precipitation, electrochemical separations and other techniques for aqueous metal processing, applications from the metal processing literature. 
MTRL 558 (3) Corrosion 

Modern theories relating to corrosion and corrosion protection of metals. Thermodynamic and kinetic phenomena, corrosion measurements, inhibition and passivation, design for corrosive environments, stress corrosion cracking theory. 
MTRL 562 (3) Finite Elements in Heat Transfer 

Application of the finite element method to heat transfer and solidification; steady state and transient heat conduction; latent heat evolution and radiation. 
MTRL 564 (3) Hydrometallurgical Reactor Design and Analysis 

Batch leaching kinetics, leaching mechanisms; statistical methods for design of multiparticle continuous leaching reactors; coupled heat and mass balances, mixing phenomena, redox and precipitation reactions, complex mineralogical feeds; heap and dump leaching. 
MTRL 570 (3) Deformation of Crystalline Materials 

Nature and properties of lattice imperfections; dislocation theory and its use to describe work hardening, creep, structure of grain boundaries and other phenomena. 
MTRL 571 (3) Advanced Nanofibre Technology 

Processing and properties of nanomaterials in the context of fibrous and composite materials. Credit will only be given for one of MTRL 471, 571. [3-0-0]

MTRL 575 (3) Advanced Phase Transformations 

Thermodynamic and kinetic bases for the theory of phase transformations in the condensed state. 
MTRL 578 (3) Microstructural Evolution of Deformed Materials 

Physical mechanisms of microstructure evolution; structure, energy and mobilities of grain boundaries, grain boundary segregation, precipitation, recovery, recrystallization, grain growth; microstructure engineering of steels. 
MTRL 582 (3) Advanced Ceramics 

Complex silicate structures; ion exchange in silicates; kinetics of solid state reactions; kinetics of high temperature processes. 
MTRL 585 (3) Topics in Fracture Mechanics 

The equations and concepts of linear elastic fracture mechanics. Fracture toughness testing, statistical theories of fracture and proof testing, stress corrosion cracking and static fatigue. Acoustic emission and other nondestructive testing methods. Case studies of large scale fractures of pressure vessels and structures. 
MTRL 588 (3) Electrochemical Science, Engineering and Technology 

Electrochemical interfaces; electrode reactions; thermodynamics; kinetics and transport processes in electrochemical systems; experimental techniques. Electrochemical reactors and processes; modelling, design and economics. Electrochemical technologies; electrosynthesis, batteries and fuel cells. Electro-metallurgy; electrowinning and refining of metals, corrosion, leaching and cementation. 
MTRL 592 (2-6) d Advanced Topics in Metals and Materials Engineering 

A special advanced course may be arranged on approval of the department head. 
MTRL 593 (1-6) c Directed Studies in Metals and Materials Engineering 

MTRL 594 (3) Advanced Composite Materials 

Processing and properties of advanced polymer based composite materials with emphasis on analysis, design, and manufacturing. Credit will only be given for one of MTRL 494, 594. [3-0-0]

MTRL 595 (3) Advanced Biomaterials 

Formation and structure-function relations of biological materials, the interaction of tissue-synthetic biomaterials, advanced biomaterials design, biomimetic processing, and current progress in drug delivery systems and biomedical devices. 
MTRL 596 (12) M.Sc. Thesis 

MTRL 597 (6) M.Eng. Project 

MTRL 598 (0) Seminar 

Presentation and discussion of current topics in metals and materials research. A required course for graduate students in metals and materials which carries no academic credit. 
MTRL 599 (12) Thesis 

For M.A.Sc. Degree. Research studies in chemical metallurgy, physical metallurgy, or ceramics. 
MTRL 699 (0) Doctoral Dissertation 

Mechanical Engineering

UBC’s Mechanical Engineering program provides a broad base of theory courses and practical design projects. Students enter Mechanical Engineering in their second year after completing the first-year General Engineering that is common to all Engineering programs. In second year, students take the Mech 2 program rather than a typical lecture schedule. This integrated program spans the entire year and alternates between design projects and theory modules. In third year, students build on the theory learned in Mech 2 with courses in materials, mechanics, heat transfer, fluid dynamics, vibrations, electronics, and manufacturing. Mechanical design courses and a laboratory course play a key role in the program. In the final year, students can take courses in engineering economics and data analysis, controls, professional engineering practice, as well as complementary studies and technical electives. A year-long design course enables students to complete real design projects for local companies.

Mechanical Engineering Courses

MECH 220 (4) Technical Skills Practicum 

Engineering graphics, spatial visualization, CAD, equation solvers, machine shop practice, electronic circuit construction and troubleshooting, elements of engineering science. [1-3-3]
MECH 221 (13) Engineering Science I 

Rigid body kinetics and kinematics, basic electrical circuits, work and power, stress and strain, torsion, bending, engineering materials, probability and statistics. This course includes the content of EECE 263. [12-2-2]
MECH 222 (7) Engineering Science II 

Fluid properties, equations of state. Pressure, buoyancy, hydrostatic forces, pressure measurement. Conservation of mass, momentum, and energy. Work and heat; internal energy and enthalpy. Bernoulli's equation. Dimensional analysis, modeling. Turbulent flow in pipes; turbomachinery. Second law and the Carnot cycle; entropy; first and second law analysis of systems; exergy. [5-2-2]
MECH 223 (7) Mechanical Design 

Design methodology, synthesis and analysis. Design projects representing both mechanical mechanism design and thermofluid systems. [3-8-0]
MECH 260 (3) Introduction to Mechanics of Materials 

Statically determinate frames and trusses; shear force and bending moment diagrams; theory of beam bending, moment-curvature relation, bending stress, shear stress; torsion of circular rods; transformation of stress and strain in two dimensions, Mohr's circle. [3-0-1]
MECH 280 (3) Introduction to Fluid Mechanics 

Fluid properties; statics; kinematics, dynamics, energy, and momentum principles for one-dimensional flow; dimensional analysis and similarity; laminar and turbulent flow; pipe flow; principles of turbo-machine flow; forces on bodies in flow. [3-0-1]
MECH 301 (2) Mechanical Engineering Laboratories III 

Typical applications of fundamental principles in mechanics of materials, dynamics, thermodynamics and fluid dynamics. Instrumentation, data acquisition and data manipulation using modern computational tools. Behaviour and applications of common mechanical devices. [0-3-0]
MECH 302 (2) Mechanical Engineering Laboratories IV 

Typical applications of fundamental principles in mechanics of materials, dynamics, thermodynamics and fluid mechanics. Instrumentation, data acquisition and data manipulation using modern computational tools. Behaviour and applications of common mechanical devices. [0-3-0]
MECH 305 (6) Data Analysis and Mechanical Engineering Laboratories 

The use of probability and statistical methods for engineering applications. Mechanics of materials, heat transfer, and fluid dynamics. Instrumentation, data acquisition, and data manipulation using modern computational tools. [3-6-0]
MECH 306 (4) Data Analysis and Mechatronics Laboratories 

The use of probability and statistical methods for engineering applications. Mechanics of materials and heat transfer. Instrumentation, data acquisition, and data manipulation using modern computational tools. Common mechanical devices. For students in the Mechatronics Option only. [3-3*-0]
MECH 325 (4) Mechanical Design I 

Introduction to manufacturing operations. Design for manufacturing and assembly. Design and selection of shafts, bearings, springs, seals and packing, and couplings. Design of bolted joints and power screws. Design and selection of gears, gear trains, brakes and clutches. [3-0-3]
MECH 326 (3) Mechanical Design II 

Design and application of mechanisms, linkages, and cams. Fatigue and fracture considerations in design: failure types, failure under static and dynamic loading, fatigue failure, crack initiation, and propagation. Introduction to the FEM in mechanical design. [2-0-3]
MECH 327 (3) Thermal System Design 

Air standard cycles; first and second law of cycles. Gas mixtures. Energy conservation. Equilibrium. Reacting systems. Fluid flow, heat transfer, and material considerations. Economic and environmental impact of energy use. Application to thermofluid systems such as power plants. [3-0-1]
MECH 328 (3) Mechanical Engineering Design Project 

Design project course linked to MECH 325, MECH 326, or MECH 327. The project provides experience in applying the design process, making educated assumptions and decisions, and working in teams to fabricate and provide a new mechanical design. The course has a weekly lecture discussing product development and various factors affecting the design. [1-4-1]
MECH 329 (3) Materials for Mechanical Design 

Selection of material properties and processing techniques for mechanical design. Properties of steel and other alloys. Heat treatment. Ceramics, composites, plastics. Credit only given for one of MECH 329 or MTRL 380. [3-0-2*]
MECH 340 (3) Statics of Marine Vehicles 

Hydrostatic curves, transverse and longitudinal stability of surface ships and submersibles. Flooding, damaged stability. Launching. Load due to cargo and waves. [3-0-0]
MECH 341 (3) Ship Resistance and Propulsion 

Elementary theory of ocean waves, dimensional analysis, ship resistance and interference. Ship propulsion methods, propeller theory and design. [3-0-0]
MECH 356 (3) Machine Components 

Machines used for wood products manufacturing, design, maintenance, purchasing. Selection of components including drives, bearings, brakes, clutches, fasteners, springs. Not open to students in the Faculty of Applied Science. [3-2-0]
MECH 360 (3) Mechanics of Materials 

Beam deflections, column buckling; Castigliano's theorem, statically indeterminate beams, frames and rings; bending of curved beams, bending of beams with asymmetric cross-sections, shear centre; principal stresses and stress invariants in three dimensions; yield and fracture criteria. [3-0-1]
MECH 364 (4) Mechanical Vibrations 

Theory of vibration of mechanical systems. Undamped 1 degree of freedom vibration, forced vibrations and resonance, damping, multiple degree of freedom systems, mode shapes and orthogonality, continuous systems, vibration measuring instruments and frequency spectrum analysis. [3-2*-1]
MECH 366 (3) Modeling of Mechatronic Systems 

Modeling of mechanical, electrical, thermal, fluid elements and mixed mechatronic systems. Signal processing, signal conditioning. Sensors, data acquisition systems, actuators. [2-2-0]
MECH 375 (3) Heat Transfer I 

Steady and transient conduction. Radiation heat transfer; blackbody laws, optical properties of surfaces, radiative heat exchange. Convective heat and mass transfer in pipes and from external surfaces. Design of heat exchangers. [3-0-1]
MECH 380 (3) Fluid Dynamics 

Review of principles, compressible flow, potential flow, simple laminar viscous flow, boundary layers, flow around bluff bodies. [3-0-1]
MECH 386 (3) Industrial Fluid Mechanics 

Analysis of piping networks. Review of pumps, turbines and hydraulic motors. Flow measurement devices such as flow meters and transducers for measuring velocity and pressure. Multiphase flows. Introduction to turbulence, mixing and buoyancy driven flows. [3-1*-0]
MECH 392 (2) Manufacturing Processes 

Manufacturing characteristics of materials and their control. Metal forming processes, plastic deformations, rolling, forging, drawing, extrusion, sheet metal forming. Machining processes and machine tools, turning, milling, drilling, grinding. Metal fabrication, welding and casting. An introduction to process planning. [2-0-0]

MECH 405 (3) Acoustics and Noise Control 

Wave properties; the decibel; hearing, deafness, and hearing protectors; noise criteria and regulations; sound measurement; sound-source characterization; real noise sources, sound propagation outdoors, in ducts and pipes and in rooms; sound transmission; silencers; sound absorbers; partitions. [3-1-0]

MECH 410 (2-6) d Special Topics in Mechanical Engineering 

Lectures and readings on specialized topics of current interest in Mechanical Engineering. 

MECH 420 (3) Sensors and Actuators 

Measurement of motion, stress, force, torque, temperature, flow and pressure; principles of sensors and signal conditioning methods; selection and sizing of actuators. [2-2-0]
MECH 421 (3) Mechatronics System Instrumentation 

Architecture of mechatronics devices; integration of mechanical, electronics, sensors, actuators, computer and real time software systems; PLC and PC based systems; discrete and continuous automation system design. [2-2-1]
MECH 422 (3) Introduction to Microelectromechanical Systems 

Fundamentals of MEMS (MicroElectroMechanical Systems). Microfabrication of MEMS with solid-state technology. LIGA and micro injection molding. Physics of MEMS. Operational principles of various MEMS devices. [3-1-0]
MECH 430 (3) Engineering Data Analysis 

The use of probability and statistical methods for engineering applications. [3-0-0]

MECH 431 (3) Engineering Economics 

Discounted cash flows. Sources of funds, cost of capital. Effects of depreciation, taxes, inflation. Evaluation and comparison of economic models for engineering projects. Replacement decisions. Public project analysis. Risk analysis. Project control, inventory analysis, simulation. [3-0-0]

MECH 435 (3) Orthopaedic Biomechanics 

Musculoskeletal anatomy. Muscle and joint loads. Muscle mechanics. Musculoskeletal dynamics. Gait. Tissue mechanics of tendon, ligament, articular cartilage, and bone. Biomaterials. Application examples in orthopaedics including joint replacement and fracture fixation. [3-0-1]
MECH 436 (3) Fundamentals of Injury Biomechanics 

Introduction to injury biomechanics. Anatomy. Impact experiments. Multi-body dynamic simulation and finite element analysis. Skull, face, brain, spine, eye, pelvis, abdomen, and extremity injury. Anthropomorphic test devices, seat belts, airbags, child restraints, and helmets. Credit cannot be obtained for both MECH 436 and MECH 536. [3-0-1]
MECH 439 (1) Biomechanics Research 

Seminar in Biomechanics research. [1-0-0]

MECH 441 (3) Computer-Aided Ship Design 

Introduction to computer-aided ship design; numerical procedures applied to form, curve fairing, stability, resistance, propulsion, motion maneuvering and strength. Each student will complete a preliminary design of a conventional ship or, with permission of the instructor, may undertake a preliminary design of a ship intended for special applications. [2-2-0]
MECH 442 (3) Ship Structures and Vibration 

Structural theory and practice of ship structural design. Longitudinal and transverse strength of hull girder, bending moment, torsion in a seaway, plate theory, development of ship structural design, pressure hull design and ship building materials. Concepts of ship vibrations and their isolation. [3-0-1]

MECH 443 (3) Experimental Naval Architecture 

Planning and execution of experiments related to marine vehicle resistance, propulsion, seakeeping, structural and hydroelastic systems. Vehicle hydrodynamics as well as experimental methods, data acquisition, processing and interpretation are stressed. [1-4-0]
MECH 445 (3) Fuel Cell Systems 

Energy system architecture and electrochemical energy conversion: fuel cell thermodynamics and electrochemistry; Proton Exchange Membrane Fuel Cells (PMFCs) and Solid Oxide Fuel Cells (SOFCSs); hydrogen production, storage, and distribution. Credit cannot be received for both MECH 445 and MECH 545. [3-0-1]
MECH 451 (3) Mechatronics Design Project 1 

The design, analysis, manufacturability, instrumentation and computer control of a selected mechatronic system will be studied. The course is open only to the students registered in the Mechatronics option. [1-2-2]
MECH 452 (3) Mechatronics Design Project II 

The assembly, instrumentation, computer and electronic interfacing, and testing of a mechatronic system. This course is open only to students registered in the Mechatronics option. [1-2-2]
MECH 455 (3) Mechanical Engineering Design Project I 

A capstone design project designed to give students experience in the design/development of practical mechanical devices. Projects are provided by local industry and engineering research laboratories. For students in Co-operative Education programs. [1-2-2]

MECH 456 (3) Mechanical Engineering Design Project II 

A capstone design project designed to give students experience in the design/development of practical mechanical devices. Projects are provided by local industry and engineering research laboratories. For students in Co-operative Education programs. [1-2-2]
MECH 457 (6) Mechanical Engineering Design Project 

A capstone design project designed to give students experience in the design/development of practical mechanical devices. Projects are provided by local industry and engineering research laboratories. [1-2-2]
MECH 458 (6) Electro-Mechanical Design Project 

A capstone design program designed to give students experience in the design/development of practical mechanical and electro-mechanical devices. Projects are provided by local industry and engineering research laboratories. [1-2-2]
MECH 459 (6) Biomedical Design Project 

A capstone design program designed to give students experience in the design and development of practical biomedical devices. Projects are provided by local industry and engineering research laboratories. For students in the Biomedical Option only. [1-2-2]
MECH 460 (3) Advanced Mechanics of Materials 

Axisymmetric membrane stresses in thin shells of revolution, stresses in thick-walled cylinders and rotating disks, beams on elastic foundations, axisymmetric bending of cylindrical shells, axisymmetric bending of circular plates. [3-0-0]
MECH 462 (3) Finite Element Analysis 

Theory and element selection. Virtual work and weighted residual formulation. Linear elastic analysis. Heat transfer analysis. Isoparametic elements. Development of computer programs for simple problems. Utilization of existing computer packages. Application to mechanical engineering problems. [2-3*-0]
MECH 463 (3) Computer Controlled Machines 

Introduction to control theory, transfer function representation, steady state performance, and stability issues. A survey of common actuators, transducers and their performance characteristics. Introduction to practical application of these devices to secondary wood products manufacturing. Not open to students in the Faculty of Applied Science. [3-1-0]

MECH 464 (3) Industrial Robotics 

Definition and classification of industrial robotic devices. Selection and implementation issues. Workcell environments. Forward and inverse kinematics, dynamics, trajectory planning. Sensing and manipulation tasks. Control architectures. Credit cannot be received for both MECH 464 and MECH 563 [3-0-1]
MECH 465 (4) Mechanical Vibrations 

Response of multi degree of freedom and continuous systems. Approximate numerical methods. Frequency analysis. Measurement of vibration. [3-3*-0]
MECH 466 (4) Automatic Control 

Process and system characteristics; transient response; the closed loop; block diagrams and transfer functions; control actions; stability; Nyquist diagrams; Bode diagrams; root locus methods; frequency response; system compensation; nonlinear control systems; digital computer control. Laboratory experiments to support the lecture content. Credit cannot be obtained for both MECH 466 and MECH 467. [3-3*-0]
MECH 467 (4) Computer Control of Mechatronics Systems 

Block diagrams and transfer functions, continuous and discrete domain transformations, feedback control system characteristics, control design in both continuous and discrete domain, absolute and relative stability, laboratory examples of Mechatronic systems design. Credit cannot be obtained for both MECH 466 and MECH 467. [3-3*-0]
MECH 468 (3) Modern Control Engineering 

Introduction to state space control methods for linear systems including modal control, controllability, observability, linear quadratic regulators, optimal control. [3-0-0]
MECH 469 (3) Dynamic System Modeling 

Modeling of mechanical, electrical, fluid, and thermal systems; analytical models; model representations such as linear and bond graphs; response analysis; digital simulation. [3-0-0]

MECH 470 (3) Energy Conversion Systems 

Energy supply and demand. Energy conversion chain. Electrical power generation using thermal power plants, renewable energy, and fuel cells. Rankine cycle steam power. Brayton cycle gas turbine power plants, intercooling, reheat, and regeneration. Combined and binary cycles. Nuclear power. [3-0-1]
MECH 473 (3) Heating, Ventilating and Air Conditioning 

Principles of air conditioning; psychometrics and refrigeration. Heat transfer through building materials. Estimation of heating and cooling loads including the use of current software. System design. Ground, air and water source heat pumps. Lab demonstration/analysis of basic psychometric processes. [3-0-1]
MECH 474 (3) Materials for Clean Energy Technologies 

Introduction to operation of gas turbines and fuel cells. Diffusion and migration in solids. Fundamental basis of ionic, electronic, and mixed conductivity in fuel cell materials. Thermal barrier coatings for gas turbines. Material constraints in wind turbines. Credit cannot be obtained for both MECH 474 and MECH 574. [3-0-0]
MECH 475 (3) Heat Transfer II 

Unsteady heat conduction. Radiative heat exchange between gray surfaces. Gas radiation. Free convection from plates and cylinders. Boiling. Mass transfer. Simultaneous heat and mass transfer. Heat exchanger design. Boilers, condensers, and cooling towers. Building heat transfer. [3-0-0]
MECH 479 (3) Computational Fluid Dynamics 

Techniques for numerical solution of ordinary and partial differential equations, including an introduction to the finite difference, finite volume and finite element approaches. Simulation of laminar and turbulent flows, including common turbulent models. Validation techniques. [3-0-0]
MECH 481 (3) Aerodynamics of Aircraft I 

Low speed aerodynamics of airfoils, wings, wind tunnels. [3-1*-0]
MECH 482 (3) Wind Engineering 

The special theoretical and experimental problems and methods of aerodynamics relevant to the nature of winds and their steady and oscillatory effects on structures and people; wind energy utilization. [3-1*-0]
MECH 483 (3) Aerodynamics of Aircraft II 

High speed aerodynamics of airfoils and wings; oblique shock waves; method of characteristics. [3-1*-0]
MECH 484 (3) Aircraft Design: Aerodynamics 

Aircraft performance, stability and control, loading and air worthiness. Detailed example. [2-2-0]

MECH 485 (3) Aircraft Design: Structures 

Development of aircraft wing structure, moments of inertia for complex shapes, crippling loads, shear lag. [2-2-0]

MECH 489 (4) Experimental Thermofluids 

Experimental uncertainty. Design of experiments. Test facilities. Temperature and pressure measurement techniques and instrumentation. Velocity and flow rate measurement techniques. Flow visualization. Case studies of industrial and research experimental practice. Credit will not be given for both MECH 489 and MECH 582. [3-2-0]
MECH 490 (3) Production Engineering 

Analysis and modelling of production processes, equipment and facilities with specific emphasis on machine tool operations, process planning, the economics of automation, and selected aspects of production/operations planning. [3-0-0]
MECH 491 (3) Computer-Aided Manufacturing 

NC programming and machining with interactive CAD/CAM systems. Curve and surface geometry for tool-path generation. Tool-path generation methodologies. Geometric modeling techniques for simulation and verification of manufacturing processes. Introduction to Computer-Aided Process Planning. Supplementary tutorial laboratory experiments. [2-2*-0]
MECH 492 (4) CAD/CAM 

Introduction to computer assisted design and manufacturing with a focus on the fundamental issues of geometry and machine tools including an understanding of standard computer tools. Applications to secondary wood products manufacturing. Not open to students in the Faculty of Applied Science. [3-4-0]
MECH 495 (3) Industrial Engineering 

Organizational structure. Manufacturing systems and group technology. Classification and coding. Scheduling and sequencing of operations. Forecasting. Quality control for variables and attributes. Plant location. System reliability analysis. Advanced manufacturing automation concepts. [3-0-0]

MECH 496 (3) Engineering Management 

Organization structures. Management styles. Cost systems and control. Financial statements; accounting procedures. Budgets and performance control. Project management. Human resources management. [3-0-0]

MECH 501 (3) Thermodynamics 

Thermodynamic principles, Maxwell relations, availability, irreversibility, and equilibrium. Introduction to statistical mechanics. 

MECH 502 (3) Fluid Mechanics 

Governing equations; viscous incompressible flow, incompressible potential flow; incompressible boundary layers, stability and turbulence; compressible potential flow. 

MECH 505 (3) Industrial and Environmental Acoustics and Vibration 

Fundamentals of acoustics and vibrations, physiologic effects, measurement, instrumentation, interpretation of data, industrial standards, and control. For students in Occupational and Environmental Hygiene; other graduate students may enrol with permission of the instructor. 
MECH 506 (3) Linear Vibrations 

Transient and steady state vibration analysis of continuous and discrete mechanical systems. Lagrange's equation and Hamilton's Principle. Measurement of vibration. Machinery health monitoring. Frequency domain analysis. Experimental modal analysis. Vibration of rotating machinery. 

MECH 507 (3) Analytical Dynamics 

Newtonian mechanics; generalized co-ordinates and analytical mechanics; Lagrange equations; Hamilton's Principle; rotational motion and rigid body dynamics; Gyroscopic motion; phase space, equilibrium, and stability of motion; stability characteristics of autonomous systems; Hamilton-Jacobi method; applications. 

MECH 510 (4) Computational Methods in Transport Phenomena I 

Analytical, computational, and experimental methods in fluid mechanics. Overview of CFD program development. Finite volume methods, spacial discretization and spatial accuracy analysis. Boundary conditions. Time advance methods, time accuracy, and stability. Application to model problems and to the incompressible laminar Navier-Stokes equations. Validation techniques for CFD codes. [3-2]

MECH 511 (3) Computational Methods in Transport Phenomena II 

Selected advanced topics in CFD, typically chosen from: Finite volume methods on curvilinear meshes and structured mesh generation. Finite volume methods on unstructured meshes. Multigrid methods for elliptic PDE's. Reynolds-averaged form of the Navier-Stokes equations and turbulence modeling. Three-dimensional flows. Compressible flows. 
MECH 514 (3) Linear FEA in Solids and Heat Transfer 

Theory and element selection. Virtual work and weighted residual formulation. Linear elastic analysis. Heat transfer analysis. Isoparametic elements. Computer program development. Utilization of existing computer packages. Credit is given for one of MECH 514 and MECH 462. 

MECH 515 (3) Finite Element Analysis of Non-linear and Field Problems 

Review of finite element theory in linear static and dynamic analyses. Material and geometric non-linearity, various formulation and solution methods, convergence. Fracture mechanics problems. Non-linear transient conduction, convection, and radiation boundary conditions. Fluid flow problems. 

MECH 516 (3) Optimal Mechanical Design 

Formulation of optimal design mechanical problems, unconstrained and constrained problems, search and quasi-Newton methods, finite element formulation for optimal design problems, optimal design of mechanical dynamic systems, interactive design optimization, applications. 

MECH 520 (3) Control Sensors and Actuators 

Review of control, instrumentation and design. Performance specification of control components, component matching, error analysis. Operating principles, analysis, modelling, design considerations of control sensors and actuators such as analog sensors for motion measurement, digital transducers, stepper motors, DC motors, induction motors, synchronous motors, and hydraulic actuators. Control techniques pertaining to actuators. Applications. 

MECH 521 (3) Modeling and Design of Mechatronics Systems 

Component interconnection and system integration. Performance specification and analysis. Role of sensors, transducers, and actuators in a mechatronic system. Control techniques. Case studies in mechatronic system development. 

MECH 523 (3) Intelligent Control 

Review of traditional control techniques and comparison with intelligent control; methods of representing and processing knowledge; conventional sets and crisp logic; fuzzy logic; fuzzy logic control; hierarchical fuzzy control; control system tuning; industrial applications. 

MECH 524 (3) Intelligent Robotic Systems 

System components and organization. Modelling and advanced control techniques. Vision, tactile, laser and proximity sensing. Task planning, path planning, planning with uncertainty. Robot learning. Online applications, collision avoidance, object interception, robotic assembly. Students will be required to present a research seminar. 
MECH 525 (3) Supervisory Control Systems 

General structure of supervision; elements of automata theory; communication links; supervised control; distributed systems; hierarchical systems; multi-agent systems; process monitoring and diagnosis; self-tuning control; adaptive control; intelligent supervisory control; man-machine interface; applications of supervisory control. 

MECH 526 (3) Advanced Industrial Systems Control 

Discrete time models; process control algorithms; control of systems with process delay; minimum variance control; parameter identification; Kalman filtering. [3-0]
MECH 535 (3) Orthopaedic Biomechanics 

Musculoskeletal anatomy. Static and dynamic analysis of the musculoskeletal system. Gait. Musculoskeletal tissue mechanics. Biomaterials. Advanced study of relevant problems in orthopaedics, including joint replacement, fracture fixation, and spinal disorders. Credit given for only one of MECH 435 and MECH 535. [3-0-1]

MECH 536 (3) Fundamentals of Injury Biomechanics 

Introduction to injury biomechanics. Anatomy. Impact experiments. Multi-body dynamic simulation and finite element analysis. Skull, face, brain, eye, pelvis, abdomen, and extremity injury. Anthropomorphic test devices, seat belts, airbags, child restraints, and helmets. Credit cannot be obtained for both MECH436 and MECH536. [3-0-1]

MECH 540 (3) Marine Hydrodynamics 

Fundamentals of model testing, ship frictional resistance. Laminar boundary layer theory, turbulent flow on a flat plate. Ship wave resistance. Thin ship theory. Direct measurement of wave resistance. 

MECH 541 (3) Dynamics of Marine Vehicles 

Water waves, motion of a body in an inviscid fluid, concepts of added mass, damping. Uncoupled and coupled motion of platforms, irregular seaway, dynamic effects, motion, stabilization. 

MECH 542 (3) Advanced Marine Vehicles 

Design of advanced marine vehicles such as air cushion vehicles, hydrofoils, autonomous underwater vehicles, interfaced vehicles. Principles of operation, stability, powering, control and maneuvering. Individual or group design exercise. 

MECH 543 (3) Acoustics and Noise Control 

Wave properties; the decibel; hearing, deafness and hearing protectors; noise criteria and regulations; sound measurement; sound-source characterization; real noise sources; sound propagation outdoors, in ducts and pipes and in rooms; sound transmission; silencers; sound absorbers; partitions. [3-1]

MECH 545 (3) Fuel Cell Systems 

Energy system architecture and electrochemical energy conversion; fuel cell thermodynamics and electrochemistry; Proton Exchange Membrane Fuel Cells (PMFCs) and Solid Oxide Fuel Cells (SOFCSs); hydrogen production, storage, and distribution. 
MECH 549 (0) Major Essay 

For students in the M.Eng. program. 

MECH 550 (2-6) d Special Advanced Courses 

Special advanced courses may be arranged for a graduate student upon the approval of the department head. There will not be more than 6 credits in any one such course. 

MECH 551 (6) Electro-Mechanical System Design Project I 

The design, analysis, manufacturability, instrumentation and computer control of a selected dynamic machinery assembly will be studied. 
MECH 552 (6) Electro-Mechanical System Design Project II 

The full assembly, instrumentation, computer and electronic interfacing, and testing of a dynamic machine. [0-3-1]
MECH 555 (4) Fundamentals of Microelectromechanical Systems 

Micro-fabrication of MEMS: solid-state technology and other micromachining techniques. Engineering principles of various MEMS devices. [3-2]

MECH 558 (3) Engineering Applications of Statistical Distributions Theory 

Classical and contemporary theory of the prominent statistical models employed in the Applied Sciences. The Normal, Gamma, Beta, and Extreme Value classes of distributions. Estimation techniques and applications to engineering problems. 
MECH 560 (3) Experimental Methods in Mechanics 

Operating principles of transducers for measuring typical quantities; the construction of transducers and factors controlling their measurement accuracy; electronic signal conditioning equipment and computerized data acquisition system. 

MECH 561 (3) Linear Elasticity 

Stress and strain in three dimensions, fundamental field equations of linear elasticity; equilibrium, compatibility, Hooke's law; Papkovitch-Neuber solution, plane stress and plane strain; torsion, torsion of thin-walled members with warping restraint; plate theory. 

MECH 562 (3) Introduction to Continuum Mechanics 

Cartesian tensors, transformation and invariants of stress and strain, equations of motion and equilibrium, boundary conditions, constitutive equations for elastic, viscous and viscoelastic materials, plastic yield conditions and associated flow rules. [3-0]

MECH 563 (3) Robotics: Kinematics, Dynamics and Control 

Definitions and classification Kinematics: homogeneous transformations, manipulator kinematic equations, forward and inverse kinematic solution methods, differential kinematic equations, motion trajectories. Dynamics: Lagrange-Euler formulations, Newton-Euler formulation. Control: methods of control, robot control hierarchy, control of single joint and multiple link manipulators, advanced control methods. 

MECH 568 (3) Theory of Plasticity 

Yield conditions and flow rules; upper and lower bound theorems; elastic-plastic analysis of circular disks, thick-walled cylinders and spheres; torsion; slip-line fields; rigid-plastic analysis of plates and shells. Credit will be given for only one of MECH 568 or CIVL 536. 

MECH 569 (2/4) d Non-Linear Vibration 

Phase plane representation, singular points, exact solutions, equivalent linearization, perturbation method, averaging method, variation of parameters, forced vibration, self-excited vibration. 

MECH 572 (3) Convection Heat Transfer 

Governing equations for laminar and turbulent flow. Forced convection in internal and external flow. Free, and combined free and forced convection. Heat transfer at high velocities, in rarefied gases and in two-phase flow. Mass transfer. 

MECH 573 (3) Radiation Heat Transfer 

Monochromatic and goniometric surface properties. Energy exchange of grey, non-grey, diffuse, directional, or specular surfaces. Absorption coefficient and radiation intensity in gas radiation. Radiation between a gas and its enclosure. Radiation of luminous flames. 

MECH 574 (3) Materials for Clean Energy Technologies 

Introduction to operation of gas turnines and fuel cells. Diffusion and migration in solids. Fundamental basis of ionic, electronic, and mixed conductivity in fuel cell materials. Thermal barrier coatings for gas turbines. Material constraints in wind turbines. Credit cannot be obtained for both MECH 474 and MECH 574. 

MECH 575 (1-3) c Special Topics in Heat and Mass Transfer 

MECH 576 (3) Combustion 

Thermodynamics of combustion, stoichiometry, heat of formation and reaction. Equilibrium composition and adiabatic flame temperature. Chemical kinetics of combustion. Flames in premixed gases; laminar and turbulent flame propagation. Diffusion flames, pollutant emissions and combustion in IC engines. 

MECH 578 (3) Internal Combustion Engines 

Analysis of spark and compression ignition engines. Calculation of fuel economy, power and emission. Practical considerations in engine design. 

MECH 579 (4) Advanced Thermofluids Computation with Experimental Validation 

Students design a thermofluids experiment to solve an industrially relevant problem, predict the outcome by computational fluid dynamics, and present their conclusions. Credit cannot be obtained for both MECH 479 and MECH 579. [3-2]

MECH 580 (3) Theory of Ideal Fluids 

Topics selected from the kinematics and dynamics of inviscid incompressible fluids in steady and non-steady motion; two-dimensional and axisymmetric potential flows; applications of conformal mapping; free streamline flows; vortex motions. 

MECH 581 (3) Low Speed Aerodynamics 

Circulation, vorticity and Kelvin's Theorem. Potential flow theory and the Kutta-Joukowski Law 2D Vortex Panel. Method. Laminar and turbulent boundary layer computations. Lifting line theory. Vortex Lattice Method. High lift devices. Total airplane drag. Credit cannot be obtained for both MECH 581 and MECH 481. 

MECH 582 (4) Experimental Fluid Mechanics 

Modelling Test facilities. Wind tunnel force measurement. Theory of conventional and modern manometry. Classical velocimetry. Hotwire anemometry. Theory and application of laser Doppler velocimetry. Particle image velocimetry. Flow visualization techniques. Thermometry. Credit will not be given for both MECH 489 and MECH 582. [3-2-0]

MECH 583 (3) Boundary Element Theory 

Introduction to Boundary Element Theory for applications to fluid flows, elasticity and acoustics. 

MECH 584 (3) Advanced Engineering Acoustics 

Sound sources waves and propagation; reflection and transmission at fluid and solid interfaces; sound propagation outdoors, in ducts and pipes, underwater, in rooms; sound-absorbing materials; experimental and numerical methods; acoustical signal processing. 
MECH 586 (4) Turbulent Shear Flow 

The basic equations of fluid motion; introduction to hydro-dynamic stability; Reynolds' equations; energy equations for turbulent motion; intermittency; similarity near a solid boundary and in free turbulence; approximate methods for predicting the growth of turbulent boundary layers and free symmetrical shear flows. 

MECH 587 (3) Fracture Control for Design 

Transition temperature, linear-elastic and elastic-plastic theory, experimental testing methods, fracture-resistant design methodology, application to mechanical and structural components. 

MECH 588 (3) Fatigue 

Review of smooth-body fatigue: high-cycle; low-cycle; cumulative damage; cycle counting methods; cracked-body fatigue theory; effects of load history and stress ratio; numerical crack-growth prediction models; application to components and structures; crack detection methods. 

MECH 590 (3) Manufacturing Automation 

Review of mechanics of metal cutting. Machine tool structures, static deformations, forced and self-excited vibrations and chatter. Design principles of CNC machines; state space and transfer function models of feed drivers, dc servo motors and amplifiers. Contouring analysis in multi-axes machining. Unmanned manufacturing topics: Sensors, adaptive control, and monitoring in metal-removing processes. 

MECH 591 (3) Production Engineering 

Basic metal removal processes. Introduction to the mechanics of the processes. Economics of simple processes. Introduction to machine selection, flexibility, and automation. Organization of manufacturing, process planning, group technology, facilities layout, and production scheduling. 

MECH 592 (3) Machine Tool Structures and Vibrations 

Review of metal cutting mechanics, milling, static deformations of machine tools. Machine tool vibrations, forced and self excited vibrations in machining, chatter, stability. Sensors for machine tool monitoring and adaptive control. Sensor assisted intelligent machining techniques. 
MECH 593 (3) Metal Removal Processes 

The basic mechanics of metal removal, experimental evidence and extension of force models to practical processes. Tool wear processes, tool life equations and the optimization of single and multiple pass processes. Introduction to the optimization of process plans. 

MECH 594 (3) Computer-Integrated Manufacturing 

Objectives and elements of Computer-Integrated manufacturing, information control, computer/device networks. Sensor and sensor fusion, layout and material handling issues. Production line design, and design for manufacturing. Flexible automation, virtual manufacturing, rapid prototyping, quality control and reliability issues and Artificial Intelligence applications. 

MECH 595 (2) Systems Modelling and Simulation 

Modelling of discrete and continuous systems on digital computers. Application of discrete simulation languages to the analysis and design of service and manufacturing systems. Statistical concepts in analysis and validation. Application of continuous simulation languages to the analysis and design of dynamic and control systems. Integration methods and algorithms, optimization and iterative problems. 

MECH 597 (6) Project for M.Eng. Studies 

Project on assigned topic of specialization. For students registered in the M.Eng. program whose project is supervised by a faculty member in the department of Mechanical Engineering. 

MECH 598 (2) Research Seminar 

Current topics in mechanical engineering research for M.A.Sc. students. 

MECH 599 (6-12) c Thesis 

For M.A.Sc. 

MECH 698 (3) Seminar 

Current topics in mechanical engineering for doctoral students. 

MECH 699 (0) Doctoral Dissertation 

Mining Engineering

Mining Engineering is concerned with the extraction and processing of ores containing valuable minerals or metals. To become a mining engineer, students need a thorough knowledge of general engineering principles, followed by the study of courses specific to mining and mineral processing. These courses are designed to cover a wide and diverse range of subjects in order to meet the challenges that students will face in the mining industry. The program's cross-disciplinary approach to mining is aimed at reducing environmental impact during mining operations, increasing mineral extractions, and increasing the rate of land reclamation upon completion of mineral extraction.

Mining Engineering Courses

MINE 290 (3) Introduction to Mining and Mineral Processing 

The nature and scope of mining and mineral processing. The course will include one afternoon field trip. [3-0-2]
MINE 293 (1) SEMINAR 

Oral presentation of topics by students.Graded on basis of report and presentation. [0-0-1]
MINE 295 (3) Mineral Deposit Modeling 

Types of mineral deposits. Exploration and sampling methods. Methods for data analysis and computer modeling of mineral deposits and their use in production planning and design. [2-1-1]
MINE 302 (3) Underground Mining and Design 

Selection, design and development of underground mining methods based upon physical, geological, economical and environmental constraints. Underground materials handling (ore, waste, slurry, water) with equipment selection, production requirements, performance and costs. [3-2*-0]
MINE 303 (3) Rock Mechanics Fundamentals 

The study of the mechanical and structural properties of rock materials at the laboratory and field level. The relevance of such studies to common mining, geological and civil engineering problems. Credit given for only one of MMPE/MINE 303 or MMPE/MINE 305. [2-2-0]
MINE 304 (3) Drilling and Blasting 

Theory and practice of rock fragmentation by drilling and blasting; introduction to explosives and detonators; design of surface and underground blasts for mining and the construction industry. [3-0-0]
MINE 305 (4) Geomechanic Fundamentals 

The study of the mechanical and structural properties of rock materials at the laboratory and field level. The relevance of such studies to common mining problems, geological and civil engineering problems. Laboratory will include a) rock material testing; b) descriptive structural geology. 

MINE 331 (3) Physical Mineral Processes 

Mineral processing unit operations and sampling, crushing, grinding, screening, classification, gravity separation, magnetic separation, electrostatic separation, concentrate dewatering practices. [2-3-0]
MINE 333 (3) Flotation 

Theory and technology of flotation and ancillary processes. [2-3-0]
MINE 338 (3) Process Mineralogy 

Mineralogy to troubleshoot processing circuits; degree of liberation; coal macerals; selective chemical extraction; heavy liquid separation; instrumental analysis; optical microscopy; mineralogy applied to ore extraction and beneficiation, extractive metallurgy, industrial minerals and advanced materials; environmental mineralogy; tailing characterization. [2-2-0]
MINE 391 (3) Mining and The Environment 

Environmental topics of importance to engineers practicing within the mining, metallurgical and related industries including technical practices, regulatory and public issues. [3-0-0]

MINE 393 (1) Seminar 

Oral presentation of topics by students. [0-0-1]
MINE 396 (3) Engineering Economics 

Accounting principles, time value of money principles, depreciation and taxes, economic analysis of projects, sensitivity and risk analysis, financing and cost of capital; optimization of product processes. [3-0-0]
MINE 402 (3) Mine Ventilation 

Design and analysis for ventilation systems for mining. Topics such as ventilation design, ventialtion surveys, themodynamic aspects, psychrometry of air and air conditioning. [3-2*-0]
MINE 403 (3) Rock Mechanics Design 

The design of rock slopes and underground openings with respect to stress, structure and the rock mass. Stabilization and monitoring of rock movement. [3-0-0]
MINE 404 (3) Mine Management 

Human relations in an organization; types of organizations; personnel evaluations and job rating systems; impact of manpower planning on decision-making; union negotiations; public relations; dealing with the media; corporate responsibilities to society and employees. [3-0-0]
MINE 410 (3) Surface Mining and Design 

Surface mining methods, production planning and scheduling; slope design and drainage; wall control; materials handling and equipment selection; production control and automation, waste disposal and closure. [3-0-0]
MINE 432 (3) Industrial Automation and Robotics 

Automatic control theory, PID control, Laplace and z-transforms, loop tuning, frequency response, stability analysis, control strategies in flotation, comminution, dewatering, reagent and bin/sump levels, automated load-haul-dump and drilling equipment, telerobotics in mining operations, instrumentation and soft sensors. [3-2-0]
MINE 434 (3) Processing Precious Metal Ores 

Process alternatives and mineralogical considerations; physical and chemical recovery technologies; environmental protection; flowsheet studies. [2-2-0]
MINE 435 (3) Plant and Process Design 

Design of unit operations in a mineral processing plant including crushing, grinding, classification, gravity separation, magnetic separation, flotation, thickening and filtration. Equipment selection and sizing, flowsheet design, circuit analysis and processing options. [2-3-0]
MINE 462 (3) Coal Preparation Technology 

Thermal and metallurgical coals: objectives of their cleaning; coal washability and flotability fundamentals; coal preparation unit operations; performance characteristics of coal washing equipment; products dewatering; plant flowsheets. [2-3-0]
MINE 480 (2) Mine Waste Management 

Basic geotechnical, hydrological and water management aspects of mine waste management. [2-0-0]
MINE 482 (3) Maintenance Engineering 

Analytical foundtion for maintenance of industrial plant equipment and mobile equipment in various production environments; maintenance planning and management, life cycle anaylysis, reliability theory, total quality maintenance, condition monitoring. [3-0-0]
MINE 491 (4) Mine and Plant Feasibility Study 

Design of a mining operation or a mineral processing plant as part of a realistic feasibility study project. [1-3-3]
MINE 493 (1) Seminar 

Oral presentation of a technical nature. Use of closed circuit television for personal evaluation. [0-0-1]
MINE 495 (3) Systems Analysis 

Optimization and operations research techniques used in mining and mineral processing including effects of multiple factors in a process. Case studies are used to demonstrate the techniques. [3-0-1]
MINE 496 (3) Advanced Computer Application in the Mining Industry 

Use of computers to solve complex problems. Topics: artificial intelligence, expert systems, fuzzy logic, neural networks, genetic algorithms, hypertext and intelligent user interfaces. Simulation models in mining and processing. Registrants will build a system using one of the software packages. [3-0-0]
MINE 497 (1-6) d Directed Studies 

Requires approval of the department head. 
MINE 550 (2) Mining Methods 

A more advanced study of some aspects of mining methods. 
MINE 551 (3) Applied Underground Rock Mechanics 

Study of design methods; underground engineering of openings, pillars and support. Emphasis on design with input being stress, structure and rock mass, employing analytical, empirical and numerical tools. 
MINE 552 (3) Mining Geostatistics 

Basic geostatistical concepts. Applications of geostatistical techniques and stochastic simulation to orebody modelling and grade control. 
MINE 553 (2-4) d Management Science Methods in Engineering 

Use of mathematical programming, network theory, queuing models and simulation to analyze and improve engineering designs and industrial operations. Model formulation and relevance of the analysis to corporate strategy are emphasized. 
MINE 554 (3) Mine Economics and Finance 

Mine valuation using discounted cash flow analysis and option pricing methods. Sources of mine finance and requirements. Sensitivity and risk assessment. Introduction to metals marketing, hedging and risk management. 
MINE 556 (2) Rock Slope Engineering 

Geologic investigations and field and laboratory testing; detailed review of the mechanisms of rock slope instability; the influence of geology, ground water and blasting on rock slope stability; design of stable rock slopes; monitoring of rock slope behaviour; stabilization or rock slope failures. 
MINE 557 (3) Integrated Mining and Processing Systems 

Methods and systems for integrated mining and processing, conceptual model development, simulation, economic and technical evaluation. 
MINE 560 (2) Mine Ventilation 

Mine air conditioning, ventilation network analysis, radioactivity in mining, case studies in mine ventilation and control of dust, fumes and diesel exhausts. 
MINE 561 (2) Mine Shafts and Hoisting 

Shaft layout, guide and bunton selection. Hoist rope properties and characteristics. Drum, reel and friction hoisting. Loading and dump arrangements. Headframe layout. Incline hoisting. Signaling and safety devices. Shaft inspection and maintenance. Sinking hoists and stages. 
MINE 562 (2) Equipment Selection 

Methods of selecting equipment for underground and surface mining. Case studies and applications. 
MINE 565 (2) Rock Fragmentation 

Theory and practice of drilling and blasting; explosive types and strengths. Blast pattern design for underground and surface operations. 
MINE 566 (3) Advanced Coal Preparation 

Thermal and metallurgical coals. Desulphurization Theory of coal beneficiation. Dense media separation. Coal surface properties and their effect on fine coal processing by flotation and oil agglomeration; coal/water/slurries. Plant performance testing and instrumentation. 
MINE 572 (2/4) d Processing of Mineral Fines 

Particulate systems. Role of particle size and interfacial phenomena in properties of disperse systems. Stability of colloids and suspensions DLVO (Dejaguin-Landau-Vervey-Overbeek). 
MINE 573 (2) Treatment of Mineral Industry Effluents 

Characteristics of mineral dispersions in gases and in water; dust suppression in mining and in mineral transport facilities; solid-liquid separations; removal of noxious chemicals; waste disposal systems. 
MINE 574 (3) Mining Environment Case Studies 

Regulatory requirements for mine-mill environmental protection in design, operation and closure. Studies of environmental impact statements and closure plans. 
MINE 575 (3) Mathematical Modelling of Mineral Processes 

Emphasis on crushing, grinding, screening, classification and flotation. 
MINE 576 (3) Simulation and Optimization of Mineral Processes 

Mineral process simulators including off-line optimization strategies; optimal flow sheet design. 
MINE 577 (3) Processing of Precious Metal Ores 

Advances in science and technology for recovering gold, silver, and platinum group elements 
MINE 578 (3) Industrial Expert Systems 

The use of artificial intelligence to solve complex problems in industry. Topics include knowledge acquisition, knowledge representation, knowledge accumulation, and conflict resolution. 
MINE 579 (3) Rheology of Mineral Suspensions 

Rheological measurements, flowcurve modelling, micro-rhealogy, control of rheological properties. Application to mineral processing unit operations. 
MINE 580 (3) Acid Rock Drainage 

Lectures and seminars on topics of importance in acid rock drainage including fundamentals of ARD generation, prediction, prevention, control, treatment and monitoring for waste management and regulatory control in the mining industry. 
MINE 581 (3) Environmental Technologies and Issues in Mining 

Advanced topics related to mining environment selected in consultation with the instructor. 
MINE 582 (3) Maintenance Engineering 

The analytical foundation for maintenance of industrial plant equipment and mobile equipment in various production environments. Reliability theory, sensing technology and theory, risk analysis, and operations research applied to maintenance management. 
MINE 583 (3) Mining and Society 

Discussion of social, political and technical topics concerning mining-related activities. 
MINE 584 (3) Energy from the Earth: Renewable Versus Conventional 

Coal, oil, gas, uranium, hydro, wind, geothermal, and geosolar. 

MINE 585 (3) Mineral Resource Development and Canadian Aboriginal People 

MINE 590 (1-6) c Special Advanced Topics 

A special advanced course may be arranged upon the approval of the department head. 
MINE 597 (6) Engineering Project 

A project involving laboratory, pilot plant or field work is to be completed in close collaboration with an academic adviser. For M.Eng. students only. 
MINE 598 (2) Seminar 

Topics in mining, mineral processing and the environment for M.A.Sc. and M.Eng. students. 
MINE 599 (6-12) c M.A.Sc. Thesis 

MINE 698 (2) seminar 

Topics in mining and mineral processing for Ph.D. students. 
MINE 699 (0) Doctoral Dissertation 

Applied Science

UBC offers a number of integrative engineering courses.

APSC 110 (6) Co-operative Work Placement 

Supervised, technical work experience in an established company or organization for a minimum of three months. Technical report. Restricted to students meeting the requirements of the Faculty of Applied Science and the Co-operative Education Program. 

APSC 122 (0) Introduction to Engineering 

Non-credit course designed to introduce students to Engineering. Information on the Faculty, the profession and the particular skills and type of work done by practising engineers in different disciplines. [1-0-0]

APSC 150 (5) Engineering Case Studies 

Application of scientific principles and technical knowledge to practical problems. Introduction to the engineering design process and to engineering graphics. [3-4-0]

APSC 151 (3) Computer-Aided Engineering Graphics 

Orthographic projection, technical sketching, development of the ability to visualize in three dimensions. Standards and conventions of engineering drawing, graphical presentation of engineering data. Micro-computer based graphics aids. Engineering geometry and the solution of space problems. [1-0-4]

APSC 160 (3) Introduction to Computation in Engineering Design 

Analysis and simulation, laboratory data acquisition and processing, measurement interfaces, engineering tools, computer systems organization, programming languages. [2-2-1]

APSC 176 (3) Engineering Communication 

Written and oral presentations, formal and informal. Purpose, audience, content, format, and tone are studied, as are team-based report writings and presentations. An LPI level 5 is required for registration in this course. [3-0-0]

APSC 201 (3) Technical Communication 

Written and oral communication in engineering. Report preparation, business correspondence, and oral presentation of technical material. [3-0-0]
APSC 210 (6) Co-operative Work Placement 

Supervised, technical work experience in an established company or organization for a minimum of three months. Technical report. Restricted to students meeting the requirements of the Faculty of Applied Science and the Co-operative Education Program. 

APSC 211 (6) Co-operative Work Placement 

Supervised, technical work experience in an approved company or organization for a minimum of three months. Technical report. Restricted to students meeting the requirements of the Faculty of Applied Science and Co-operative Education Program. 

APSC 212 (6) Co-operative Work Placement 

Supervised, technical work experience in an approved company or organization for a minimum of three months. Technical report. Restricted to students meeting the requirements of the Faculty of Applied Science and Co-operative Education Program. 

APSC 230 (6) Introduction to Engineering Design 

Introduction to engineering design methods, problem solving, working individually and in teams, and methods of communication of results. Engineering design projects will be assigned. Restricted to students in the second year of the Integrated Engineering program. [1-4-0;1-4-0]

APSC 261 (3) Technology and Society I 

The course deals with the influence of technology on the social, political, economic, and environmental aspects of society. The specific subject matter varies from year to year. Examples of subjects considered include, resources, energy, nuclear power, technology, the effects of technology on the family, education, agriculture, international policy and others. [2-0-1]

APSC 262 (3) Technology and Society II 

The course deals with the influence of technology on the social, political, economic and environmental aspects of society. The subject matter varies from year to year and differs from APSC 261. It may be taken as a continuation of APSC 261 or taken independently. Examples of subjects considered include pollution, work place health hazards, social impact of computers, problem solving, green revolution, technology and the third world, engineering ethics and others. [2-0-1]

APSC 278 (3) Engineering Materials 

Atomic bonding; crystal structures and imperfections; properties of metals, ceramics, polymers, wood, concrete and fibre composite materials; selection of materials; corrosion; mechanical testing and heat treatment. [3-0-0]

APSC 279 (1) Engineering Materials Laboratory 

Atomic bonding; crystal structures and imperfections; properties of metals, ceramics, polymers, wood, concrete and fibre composite materials; selection of materials; corrosion; mechanical testing and heat treatment. [0-2*-0]
APSC 310 (6) Co-operative Work Placement 

Supervised, technical work experience in an established company or organization for a minimum of three months. Technical report. Restricted to students meeting the requirements of the Faculty of Applied Science and the Co-operative Education Program. 

APSC 311 (6) Co-operative Work Placement 

Supervised, technical work experience in an approved company or organization for a minimum of three months. Technical report. Restricted to students meeting the requirements of the Faculty of Applied Science and Co-operative Education Program. 

APSC 312 (6) Co-operative Work Placement 

Supervised, technical work experience in an approved company or organization for a minimum of three months. Technical report. Restricted to students meeting the requirements of the Faculty of Applied Science and Co-operative Education Program. 

APSC 330 (6) Intermediate Engineering Design 

Intermediate level engineering design projects involving material in the curriculum of the Integrated Engineering program. [1-4; 1-4]
APSC 331 (3) Intermediate Engineering Design I 

Intermediate level engineering design project involving material in the curriculum of the Integrated Engineering program. For students in the Co-operative Education Program. [1-4-0]

APSC 332 (3) Intermediate Engineering Design II 

Intermediate level engineering design project involving material in the curriculum of the Integrated Engineering program. For students in the Co-operative Education Program. [1-4-0]
APSC 380 (3) Introduction to Microcomputers 

An introductory course intended for potential users of microcomputers in real time or non-computational engineering applications. Topics include: perspective on applications and costs; basic microcomputer hardware; principles of microcomputer operation; introduction to microcomputer programming and software design tools; input-output devices including transducers, analog-to-digital converters, digital-to-analog converters; input-output methods and interface characteristics; selected case studies such as direct digital controllers and sensor-based systems. Limited enrolment. Restricted to engineering students not taking Electrical or Computer Engineering. [2-3*-2*]

APSC 410 (6) Co-operative Work Placement 

Supervised, technical work experience in an established company or organization for a minimum of three months. Technical report. Restricted to students meeting the requirements of the Faculty of Applied Science and the Co-operative Education Program. 

APSC 411 (6) Co-operative Work Placement 

Supervised, technical work experience in an approved company or organization for a minimum of three months. Technical report. Restricted to students meeting the requirements of the Faculty of Applied Science and Co-operative Education. 

APSC 412 (6) Co-operative Work Placement 

Supervised, technical work experience in an approved company or organization for a minimum of three months. Technical report. Restricted to students meeting the requirements of the Faculty of Applied Science and Co-operative Education Programs. 

APSC 430 (6) Advanced Engineering Design Projects 

Projects involving all material in the curriculum of the Integrated Engineering Program. Students will be expected to propose a project and complete the design and construction of a prototype. Restricted to students in the fourth year of the Integrated Engineering program. [1-4-0; 1-4-0]

APSC 440 (3) Management Fundamentals for Technology-Based Product Marketing and Development 

Management topics are presented from the perspective of technology-based industrial practice; project management, marketing and marketing planning, product development and commercialization, introduction to quality management, teamwork and effective individual participation. [3-0-0]
APSC 450 (2) Professional Engineering Practice 

Legislation affecting the practice of engineering; ethical principles and responsibilities. Management of engineering enterprises; labour relations, safety and environmental legislation. Restricted to engineering undergraduate students in the final year of their program. [2-0-0]

APSC 452 (3) Biomedical Equipment, Physiology, and Anatomy 

Principles and operation of biomedical equipment for cardiovascular system, respiratory system, renal dialysis, endoscopy, surgery, and imaging. Functional relationships of biomedical equipment to physiology and anatomy of major body systems. Restricted to students in EECE and MECH Biomedical Engineering options. Credit is given for one of APSC 452 or APSC 530. [3-0-2*]

APSC 456 (3) Clinical and Industrial Biomedical Engineering 

Principles of clinical practice, Canadian healthcare system, medical approach to diagnosis, ethics and regulations for clinical trials, medical technology management, medical device development and standards, biostatics. Restricted to students in EECE and MECH Biomedical Engineering options. Credit is given for one of APSC 456 or APSC 556. [3-0]

APSC 459 (5) Engineering Physics Project I 

Project planning, management and reporting. This course involves writing a project proposal, carrying out an open-ended Engineering project, and reporting the results both orally and in writing. [1-3-0; 0-6-1]
APSC 479 (4) Engineering Physics Project II 

Projects designed to give students research development and design experience. Projects are provided by research faculty in Science and Engineering and from local industry. [0-5-1; 0-2-1*]
APSC 480 (3) Engineering Physics Projects III 

An optional course for those students wishing to continue their project work beyond the development in APSC 479. [0-5-1]
APSC 481 (3) Entrepreneurial Projects I 

A project course for students pursuing entrepreneurial training within Engineering Physics, and wishing to further develop projects resulting from APSC 459. [0-5-1]
APSC 486 (6) New Venture Design 

Teams comprising students in APSC 486 and COMM 486 create a business plan and a prototype or engineering solution of a novel product, process, or process component. [1-4-0; 1-4-0]

APSC 496 (1-9) d Interdisciplinary Engineering Design Project 

Projects involving students from several departments. 

APSC 498 (1-6) d Directed Studies 

Requires approval of a Department Head or Program Director. 

APSC 510 (4) Advanced Technology Internship 

Work in a technological setting on commercial and managerial aspects of an industrial project. A required internship to be taken at the end of the first year of the M.Eng. (Advanced Technology Management) program. 

APSC 511 (2) Advanced Technology Management Colloquium 

Student reports on internship, guest speakers from industry, preparation of group projects, joint study of industrial reports. Required of students enrolled in the M.Eng. (Advanced Technology Management) program. 

APSC 512 (3) Intellectual Property Management and Technology Commercialization 

Nature of knowledge and intellectual property. Value creation through knowledge and competitive advantage of knowledge. Copyrights, patents, trademarks, and licenses. Negotiation of deals and contracts involving knowledge and technology transfer or commercialization. Market assessments and valuations. 

APSC 530 (6) Biomedical Equipment and Physiological Principles 

A supervised long-term project involving the design of medical equipment for specific diagnostic or therapeutic function, and an engineering report, are required.

APSC 540 (3) Business Decisions for Engineering Ventures 

Issues and case studies in creating and running engineering ventures and projects, with a particular emphasis on strategic planning, engineering economics, finance and risk. 

APSC 541 (3) Technology Entrepreneurship for Engineers 

A broad introduction to the entrepreneurial process, for engineers who would like to form or grow a technology company, and those with a general interest in the field. Key factors of new venture creation are identified and evaluated. [3-0-0]
APSC 550 (3) Biomedical Measurements and Biomaterials 

Principles of operation, clinical applications, biomaterials, and engineering design of medical devices for measuring physiological signals such as temperature, displacement, motion, force, pressure, flow, ions, dissolved gases and bio-electric potentials in living organisms. [3-3*-0]

APSC 552 (1) Biomedical Engineering Seminar 

Presentation and discussion of current topics in biomedical engineering research and development. A required course for all graduate students in Biomedical Engineering. [0-0-1]

APSC 554 (6) Directed Studies in Biomedical Engineering 

Project report on a research or design topic of specialization. 

APSC 556 (3) Clinical and Industrial Biomedical Engineering 

Principles of professional engineering practice, the Canadian healthcare system, medical approach to diagnosis, principles and management of common medical devices, ethics and regulations for clinical trials, codes and regulations of medical devices, applications of biomedical engineering. 

APSC 597 (6) Project for M.Eng. Studies 

APSC 598 (1-6) d Topics in Engineering 

APSC 599 (12) M.A. Sc. Thesis 

APSC 699 (0) Doctoral Dissertation 

Environmental Design

Environmental Design challenges students to examine the role of design in the broad environmental decision-making processes of society. The emphasis is on design learning, and it is supported by ecological, social, theoretical, and technical courses. This four-year, non-professional bachelor's degree is intended as a preparatory degree for students interested in pursuing a Master of Architecture, a Master of Landscape Architecture, or a Landscape Planning degree.

The Bachelor of Environmental Design program is a four-year degree. The program begins with a two-year foundation in a general liberal education, and, in the third and fourth years, the program focuses on themes emphasizing analysis and representation, history and theory, technology and practice, all anchored by a Core Studio Design curriculum.

Environmental Design Courses

ENDS 211 (3) Introduction to Environmental Design 

Survey of the visual, cultural, ecological and spatial literacies in environmental design and planning. 

ENDS 301 (3-9) d Environmental Design Studio 1: Terrain(s) 

Introduction to the study of relationships of human beings' environments; methods of analysis and composition; physical properties of land, natural and man-made; simple spatial and functional programs deployed in the creation of outdoor spaces. 

ENDS 302 (3-9) d Environmental Design Studio 2: Construction(s) 

Expands the terms of the purposeful transformation of "place" to include modifications to the environment at the scale of the individual; concepts of dwelling and habitation; the human body as an instrument of measure, dimension and design of the private realm. 

ENDS 320 (3) Design, Media and Representation 

Theories, histories and techniques of design representation; geometry, design and expression are principle areas of focus. 

ENDS 401 (3-9) d Environmental Design Studio 3: Institution(s) 

The exploration of a complex physical and spatial program for building in the public realm, resulting in an integrative design project. 

ENDS 402 (3-9) d Environmental Design Studio 4: Settlement(s) 

Expands the scale and design enquiry to emphasize the relationships between communities and environment, urban infrastructure, and ecological systems. 

ENDS 420 (3) Technology and Technique 

Introduction to fundamental design principles and investigations of buildings, landscape, machines and furniture, including structure, enclosure, envelope and detailing. 

ENDS 440 (3) Environment and Urban Form 

Relationships between, and integration of, the natural environment and the physical form, spatial structure, and livability of cities. 

ENDS 482 (1-3) c Special Topics 

Landscape Architecture Courses

LARC 316 (3) Trees and Shrubs in Landscape 

Culture and identification of landscape materials with emphasis on woody plants. Elementary principles of landscape composition. Suitable for students of other faculties and departments interested in landscape materials and their uses, but priority given to Agroecology and Landscape Artchitecture students. [2-2]

LARC 415 (3) Structure, Form and Adaptability in Planting Design 

Lectures and exercises dealing with plants as structural elements in landscape. Plant associations. Horticultural adaptations. Planning relation to subsequent maintenance. [2-2]

LARC 421 (3) Creativity and Design Applied 

An exploration of creativity and design and their application to a number of design disciplines. Web based. [3-0-0]

LARC 422 (3) Landscape Architectural History 

History, principles and theory of landscape architecture in Europe, America and Asia. Influence of cultural attitudes and societal change upon natural environments, parks, gardens and town planning. [3-0]

LARC 431 (3) Landscape Technologies I: Site Engineering 

Terrain design, drainage, and stormwater management. Open only to B. End. students. 

LARC 440 (3) SITE ANALYSIS AND PLANNING II 

Site analysis and planning of relatively complex sites, emphasizing storm water management design. 

LARC 500 (1) Landscape Architecture Seminar 

A forum for the exchange of ideas and the presentation of papers by faculty, students, and visitors. 

LARC 501 (12) Design Studio 1: Introduction 

Landscape design, process, and representation explored through several small scale projects. Restricted to M.L.A. students. 

LARC 502 (9) Design Studio 2: Design Methods 

[2-10]

LARC 503 (9) Design Studio 3: Design Development 
LARC 504 (9) Design Studio 4: Urban and Regional Public Realms 

Vertical design studio. 

LARC 505 (9) Design Studio 5: Patterns, Policies, and Types [2-10].

LARC 510 (2-9) d Advanced Field Studies in Landscape Architecture 

LARC 511 (1) Introductory Workshop 

All incoming students are required to attend this late summer workshop prior to enrolling in their autumn courses. 

LARC 515 (3) A Behavioural Approach to Planting Design 

Functional, ecological, and behavioural theory and practice applied to planting design at different scales. [2-2]

LARC 520 (3) Theories in Experience and Place 

Exploration in the experience of landscape and various place theories, including the systems, attitudes, and ideas that influence the design and functioning of good place. [3-2]

LARC 521 (3) Design Thinking 

Study of methods-theories of design knowledge. Includes design as reflective-iterative process, idea generation, visual-visual and visual verbal transformation, design criticism and project evaluation methods. [3-2]

LARC 523 (3) Landscape Architecture Theory 

Theoretical positions in landscape architecture and their relation to designed landscapes. Seats are reserved for students who meet one of the following sets of restrictions: 1) M.Arch. students; 2) M.A.S.A. or M.A.S.L.A. students; and 3) M.L.A. students, by instructor's permissions only. [2-2]

LARC 525 (3) Design-Research Methods in Landscape in Landscape Architecture 

An examination of various quantitative, qualitative and design research methods in landscape architecture using case studies, lectures and seminars. [2-2]

LARC 531 (3) Landscape Technologies I: Site Engineering 

Terrain design, drainage and stormwater management. [2-3]

LARC 532 (3) Landscape Technologies II: Structures and Materials [2-3]

LARC 535 (1-4) d Introduction to Computers in Landscape Architecture 

Students may take a maximum of four 1-credit sections. 

LARC 540 (3) Site Analysis and Planning II 

Site analysis and planning of relatively complex sites, emphasizing stormwater management design. [3-2]

LARC 541 (3) Landscape Planning and Management [2-3]

LARC 542 (3) Aesthetics and Sustainability 

Analysis and planning of landscapes to communicate sustainability and to inform public awareness and design by exploring the relationship between aesthetics and sustainability. Taught in alternate years. 

LARC 551 (3) Professional Practice in Landscape Architecture [3-2]

LARC 570 (3-12) d Internship 

A mechanism for students to earn academic credit for relevant work experience outside the university. Open only to M.L.A. students. 

LARC 580 (2-6) d Directed Studies in Design Analysis, Programming and Theory 

LARC 581 (2-6) d Directed Studies in Landscape Planning and Sustainability 

LARC 582 (1-9) d Special Topics Seminar 

LARC 595 (3) Graduate Project Development .
LARC 598 (12) Design Thesis 

Open only to M.L.A. candidates. 

LARC 599 (12) Research Thesis 

Open only to M.A.S.L.A. candidates. 

Bachelor of Science
UBC offers a large number of Bachelor of Science degree options, outlined below: 

Biochemistry (Okanagan)
Biochemistry (Vancouver)
Biology (Okanagan)
Biology (Vancouver)
Biophysics
Biotechnology
Chemistry (Okanagan)
Chemistry (Vancouver)
Cognitive Systems (BSc)
Computer Science (Okanagan - BSc)
Computer Science (Vancouver - BSc)
Earth & Environmental Sciences (Okanagan)
Earth & Ocean Sciences
Ecology & Evolutionary Biology (Okanagan)
Environmental Chemistry (Okanagan)
Environmental Sciences
Freshwater Science (Okanagan)
General Science (Okanagan)
General Science (Vancouver)
Geography (Vancouver - BSc)
Geological Sciences
Geophysics
Integrated Sciences
Mathematical Science (Vancouver)
Mathematical Sciences (Okanagan)
Mathematics & Economics
Mathematics (Okanagan - BSc)
Mathematics (Vancouver - BSc)
Microbiology & Immunology
Microbiology (Okanagan)
Molecular, Cell, & Developmental Biology (Okanagan)
Oceanography
Pharmacology
Physics (Okanagan)
Physics (Vancouver)
Physiology
Statistics
Atmospheric Science

The Department of Earth and Ocean Sciences offers the following programs in atmospheric science:

· Major or Honours, Atmospheric Science 

· Combined Honours, Atmospheric Science and Computer Science 

· Co-op 

Atmospheric Science includes the study of the physical processes of the atmosphere, the atmospheric boundary layer, and the atmosphere's interaction with land and oceans. Some of the topics encompassed by atmospheric science are: air pollution, air chemistry and cloud and precipitation physics. One of the most prominent characteristics of the weather and climate is its changeability. The problems of forecasting the day-to-day weather (meteorology) and the climate are also encompassed in this field. Some professionals with Atmospheric Science backgrounds become meteorologists and climatologists and work in weather forecasting. They use numerical computer models of the local or global airflow to guide weather prediction and storm forecasting and aid in understanding environmental conditions such as air pollution. Other professionals continue to work in research nationally and internationally in industry and government.

The program overlaps with studies on physical climatology in the Department of Geography, which is concerned with the study of linkages between meteorological processes and climatic phenomena at all scales. For students interested in physical climatology, the Department of Geography offers an Honours degree program. The Atmospheric Science Program also offers a Diploma in Meteorology. It is an intensive one-year program for students with a B.Sc. in Physics, Applied Mathematics, Engineering or a similar field. Some of the meteorological topics studied at UBC include cloud physics, air pollution dispersion, air-sea interactions, climate dynamics, and urban and forest meteorology.

Atmospheric Science Courses

ATSC 201 (3) Meteorology of Storms 

Characteristics and physical processes of thunderstorms, tornadoes, lightning, hail, hurricanes, blizzards, cyclones and other storms. [3-0-0]

ATSC 212 (1) Earth and Atmospheric Science Introductory Computing Laboratory 

Computing tools, including Unix/Linux, Web page creation, programming languages used for numerical calculation, database programs. [0-2

ATSC 301 (3) Atmospheric Radiation and Remote Sensing 

Energy transfer at infrared, visible, and microwave wavelengths, measurements of atmosphere and surface from satellite. Application of techniques from linear algebra and physics to atmospheric problems. [3-0-0]

ATSC 303 (3) Methods in Atmospheric Science 

An introduction to instrumentation used in monitoring the state of the atmosphere; a brief survey of methods of analysis of meteorological data. [2-2-0]

ATSC 398 (3) Co-operative Work Placement I 

Approved and supervised technical work experience in an industrial, university or government setting for a minimum of 14 weeks. Normally taken in the Winter Session (Term 2) in third year. Technical report required. Restricted to students admitted to Co-operative Education Program in Atmospheric Science.

ATSC 399 (3) Co-operative Work Placement II 

Approved and supervised technical work experience in an industrial, university or government setting for a minimum of 14 weeks. Normally taken in the Summer Session (Terms 1 and 2) following third year. Technical report required. Restricted to students admitted to the Co-operative Education Program in Atmospheric Science. 

ATSC 404 (3) Dynamic Meteorology 

Dynamic principles governing atmospheric motions on a rotating planet. Simplified mathematical models of atmospheric flow based on scale analysis. Application to synoptic-scale and general circulation of the troposphere. [3-0-0]

ATSC 405 (3) Cloud Physics and Chemistry 

Cloud thermodynamics, chemistry and microphysics. Computer modelling of droplet growth, convection, and mixing. Application of differential equations to atmospheric problems. [3-0-0]

ATSC 406 (3) Operational Meteorology 

Introduction to meteorological prediction, meteorological data analysis, prognosis of weather systems, motion and development, satellite imagery, Doppler radar, numerical weather prediction, extended range forecasting, applied laboratory exercises. [2-2-0]

ATSC 409 (3) Numerical Techniques for Ocean, Atmosphere and Earth Scientists 

Web-based introduction to the practical numerical solution of ordinary and partial differential equations including considerations of stability and accuracy. Credit will not be granted for both ATSC 409 and ATSC 506/EOSC 511. [0-0-3] ATSC 414 (3) Geophysical Fluid Dynamics 

The fundamental principles governing the flow of a density-stratified fluid on a rotating planet, with applications to the motions of the ocean and the atmosphere. [3-0-0]

ATSC 448 (3/6) d Directed Studies 

Investigation of a topic to be agreed upon by a member of the faculty and the student. Permission of the undergraduate advisor and of the supervising faculty member is required before registration. 

ATSC 449 (6) Honours Project 

Honours students must submit a graduating report based on a project undertaken with the approval of the Associate Chair of the Atmospheric Science Program. 

ATSC 490 (3) Student Directed Seminars in Atmospheric Science 

Self-directed, collaborative studies in atmospheric science, in a group-learning environment, initiated and coordinated by senior undergraduate students with the supervision of a faculty advisor. Course structure, enrolment, and delivery methods will comply with the Handbook for Student Directed Seminars (www.vpacademic.ubc.ca/sds/sds_handbook.pdf). 

ATSC 498 (3) Co-operative Work Placement III 

Approved and supervised technical work experience in an industrial, university or government setting for a minimum of 14 weeks. Normally taken in the Summer Session (Terms 1 and 2) after fourth year. Technical report required. Restricted to students admitted to the Co-operative Education Program in Atmospheric Science. 

ATSC 499 (3) Co-operative Work Placement IV 

Approved and supervised technical work experience in an industrial, university or government setting for a minimum of 14 weeks. Normally taken in Winter Session (Term 1) of the fifth year. Technical report required. Restricted to students admitted to the Co-operative Education Program in Atmospheric Science. 

ATSC 500 (3) Boundary-Layer Meteorology 

Theoretical and empirical analysis of the atmospheric boundary layer with particular emphasis on energy and mass exchanges near the Earth's surface. 

ATSC 506 (3) Numerical Techniques for Ocean, Atmosphere and Earth Scientists 

Credit will not be granted for both ATSC 409 and ATSC 506/EOSC 511. 

ATSC 548 (3-6) d Master's Graduation Essay 

ATSC 595 (2-6) d Directed Studies 

ATSC 597 (3) d Co-operative Work Placement I 

Restricted to students admitted to the M.Sc. Co-operative Education Option in Atmospheric Science. 

ATSC 598 (3) d Co-operative Work Placement II 

Restricted to students admitted to the M.Sc. Co-operative Education Option in Atmospheric Science. 

ATSC 599 (12-15) d Master's Thesis 

ATSC 699 (0) Doctoral Dissertation 

Biochemistry 
Biochemistry is the field of chemistry that deals with the chemical compounds and processes that occur in plants, animals, and microorganisms. Specifically it involves the analysis of proteins, carbohydrates, and lipids, which comprise the basic constituents of cells. The work of biochemists goes towards, for example, mass-producing chemicals that are usually found in the body in very tiny amounts. Such chemicals have been helping diabetics and heart attack victims for years. They also work to discover the full genetic code of humans (the Human Genome Project), and create genetically engineered crops that are supposed to be more resistant to adverse weather conditions, spoilage, disease, and pests.

Housed in the Faculty of Medicine, the program's primary focus is on the biochemistry of the human body. Biochemistry can also be studied as an elective in Biology, Chemistry, Microbiology and Immunology, and Physiology. Programs offered include:

· Major or Honours, Biochemistry 

· Combined Honours, Biochemistry and Chemistry 

· Co-op 

Biochemistry Courses

BIOC 300 (6) Principles of Biochemistry 

Introduction to proteins and enzymes, the major metabolic pathways, control mechanisms and the biochemistry of gene function, with an emphasis on human biochemistry. [3-0-0]

BIOC 301 (3) Biochemistry Laboratory 

Techniques by which the chemical and physical properties of fundamental components of the cell are studied. [0-3-1]

BIOC 302 (3) General Biochemistry 

Metabolic reactions of lipids, steroids, amino acids and nucleotides; the biochemistry of replication, transcription and translation. Credit is given for only one of BIOC 300 or 302 or 303. [3-0-1]

BIOC 303 (6) Molecular Biochemistry 

Structure, function and metabolism of lipids, steroids, amino acids and nucleotides; the biochemistry and molecular biology of replication, transcription, translation and gene regulation. For students in Biochemistry and Honours programs in other life sciences. Credit is given for only one of BIOC 300 or 302 or 303. [3-0-0]

BIOC 398 (3) Internship Work Placement I 

Approved and supervised technical work experience in an industrial or academic laboratory for three or four months. Technical report required. Restricted to students admitted to the Internship Program in Biochemistry and Molecular Biology. 

BIOC 399 (3) Internship Work Placement II 

Approved and supervised technical work experience in an industrial or academic research setting for four months. Technical report required. Restricted to students admitted to the Internship Program in Biochemistry and Molecular Biology. 

BIOC 402 (3) Proteins: Structure and Function 

Structural components of proteins, classification by primary, secondary and tertiary structure, protein chemistry and purification, peptide and protein synthesis by chemical means and three-dimensional structure determination using X-ray diffraction and NMR. [3-0-0]

BIOC 403 (3) Enzymology 

Kinetic analysis, catalytic mechanisms, transition state stabilization and regulation of activity, strategies for active site characterization and case studies of well-documented enzyme systems. 

BIOC 404 (3) Biochemical Methods 

The theory and application of techniques used to address biochemical problems. Restricted to Honours students in biochemistry or others with permission of the instructor. [1-0; 2-0]

BIOC 410 (3) Nucleic Acids-Structure and Function 

Chemical, physical and biological properties of nucleic acids and their role in replication, transcription, translation and regulation of expression of genetic material. Credit will not be given for both BIOC 410 and 510. [3-0-0]

BIOC 420 (3) Advanced Biochemical Techniques 

Practical experience in experiments involving cell fractionation, protein purification, spectrophotometry, electrophoresis, chromatography, and ultracentrifugation. Restricted to Honours students in Biochemistry and others with permission of the instructor. [0-6-0]

BIOC 421 (3) Recombinant DNA Techniques 

Practical experience in experiments involving transposon mutagenesis, restriction enzyme mapping, DNA sequencing and use of monoclonal antibodies. Restricted to Honours students in Biochemistry and others with permission of the instructor. [0-6-0]

BIOC 435 (3) Molecular Biology Research on a Model Eukaryote 

Directed readings, lectures, and discussion in developing areas of molecular biology. Experimental design and data analysis. Topics include transcriptional regulation, cell cycle regulation, signal transduction, and developmental mechanisms using yeast as a model eukaryote. 

BIOC 448 (3/6) c Directed Studies in Biochemistry 

A library (3 credits) or a laboratory project with written report (3 or 6 credits) allowing a student to undertake an investigation on a specific topic as agreed upon by the faculty and student. 

BIOC 449 (3/6) c Honours Thesis 

A research problem under the direction of a faculty member. Restricted to Honours students. 

BIOC 490 (3) Student Directed Seminars 

Self-directed, collaborative studies, in a group-learning environment, initiated and coordinated by senior undergraduate students with the supervision of a faculty advisor. Course structure, enrolment, and delivery methods will comply with the "Handbook for Student Directed Seminars". 

BIOC 498 (3) Internship Work Placement III 

Approved and supervised technical work experience in an industrial or academic research setting for four months. Technical report required. Restricted to students admitted to the Internship Program in Biochemistry and Molecular Biology. 

BIOC 499 (3) Internship Work Placement IV 

Approved and supervised technical work experience in an industrial or academic research setting for four months. Technical report required. Restricted to students admitted to the Internship Program in Biochemistry and Molecular Biology. 

BIOC 501 (2-6) c Advanced Biochemistry Laboratory 

Practical applications of advanced biochemical techniques. 

BIOC 509 (3) Membrane Structure and Function 

The physical properties and functional roles of lipids in membranes, liposomes, membrane permiability; membrane function; structure, biosynthesis and cell sorting of membrane proteins; and the structure-function relationships of channels, transporters and receptors. Given in alternate years. [3-0]

BIOC 510 (3) Nucleic Acids: Structure and Function 

Structure and function of nucleic acids and their role in replication, transcription, translation and expression of genetic information. Credit will not be given for both BIOC 410 and 510. [3-0]

BIOC 511 (3) Biochemical Aspects of Cellular Regulation 

A lecture and discussion course on the molecular basis of cellular regulation with special emphasis on mammalian cells. Mechanisms involved in the responses of cells to adrenergic, steroid and peptide hormones and growth factors. Regulation of the concentration and specific activity of key enzymes, transport systems and structural proteins. Given in alternate years. [3-0]

BIOC 514 (3) Advanced Topics in Protein Chemistry 

Topics will include contemporary theoretical and experimental investigation of protein structure-function relationships. Topics will vary. Given in alternate years. [3-0]

BIOC 521 (3) Advanced Topics in Molecular Biology 

Discussions based on topics in the current literature. [3-0]

BIOC 530 (3) Seminar in Biochemistry 

Attendance is required of all graduate students in Biochemistry. Normally students will make a presentation once per year on a topic approved by their research advisor or committee or on the results of their research. 

BIOC 535 (3) Advanced Topics in Eukaryotic Regulatory Systems 

Molecular regulatory mechanisms using yeast (Saccharomyces) as a model. Credit will not be given for both BIOC 435 and 535. [3-0]

BIOC 548 (2-6) c Directed Studies 

In special cases, with approval of the department head, advanced courses may be arranged for graduate students in attendance. 

BIOC 549 (12) M.Sc. Thesis 

BIOC 649 (0) Doctoral Dissertation 

Biology (Vancouver)
Biology (Okanagan)
Biology is a very broad field dedicated to the study of all aspects of living things and their vital processes. It encompasses the study of animals, plants, insects, and microbes as well as their relationships with their environments. Biologists work in industry, government labs, universities, park services, consulting companies, and other areas. Consider the range of occupational fields in the life sciences: agronomy, biophysics, developmental biology, environmental law, forensic entomology, forestry, genetic counseling, immunology, medical practice, molecular biology, neurobiology, secondary school teaching, and veterinary medicine. Biology is one of the largest BSc programs at UBC. UBC is a leader in cell and developmental biology research group. It is investigating: development of the nervous system; formation of cellular junctions; protein trafficking and targeting; morphogenesis; and signaling pathways. UBC offers a wide variety of study options, including related electives in Land and Food Systems, Forestry, Medical Genetics, Biochemistry, and Physiology. The Biology program is a joint effort of several departments. Students can specialize in many areas of interest, including:

General Biology - Majors 
This Major program provides a broad background with a range of organisms and allows maximum freedom in electives used to construct your individual program. This option can accommodate virtually any pre-professional program.
Animal Biology - Majors & Honours 
These programs provide a solid background in zoology and allow a lot of freedom in selection of electives to suit your needs and interests.
Plant Biology - Majors & Honours 
These programs provide a thorough grounding in botany but still allow substantial opportunity for study in other areas.
Cell Biology and Genetics - Majors 
This is a flexible Major program for students interested in cell biology, developmental biology and genetics. There is a very wide choice of program electives that can be used for study in biochemistry, microbiology and immunology, if desired, as well as in the core areas of cell biology and genetics.
Genetics - Honours 
Emphasis is on genetics, ranging from molecular biology to evolutionary and population genetics. There is scope among electives for further work in medical genetics or biochemistry.
Cell and Developmental Biology- Honours 
This program is available for those wishing a strong concentration in cell biology. Both Cell and Developmental Biology and Genetics Honours allow for substantial work in molecular biology.
Ecology and Environmental Biology- Majors & Honours 
These programs provide a strong background in ecology and have sufficient flexibility to accommodate many related interests, including environmental studies.
Conservation Biology -  Majors & Honours 
These programs provide a strong background in systematics and ecology for work in conservation biology. There is an unusually wide range of electives in these programs.
Evolutionary Biology - Honours 
Analytical studies in evolutionary biology unite ecology and population biology with genetics and physiology, and they require a more mathematical background.
Marine Biology - Majors & Honours
Emphasis here is on both organismal biology and ecology of marine organisms. Course work can be supplemented with electives from Marine Science (MRNE). Some course work at a biological station is required as part of the Honours program.
Biology and Computer Science Combined Major 
This is an intensive program for students who are interested in interdisciplinary studies that would allow them to specialize in Bioinformatics.
Biology and Chemistry Combined Honours 
This is an intensive program that provides a solid grounding in chemistry with a core of courses in biology.
Oceanography and Biology Combined Honours 
This is a joint Oceanography/Biology program that offers intensive preparation in biological oceanography.
Integrated Science Program - New Integrative upper level program 
Co-operative Education Program in Biology 
The Co-op program is intended to help prepare interested and qualified students for careers in industry and university by providing work 
Biology Courses

BIOL 111 (3) Cell and Organismal Biology 

Structure and functioning of cells and multicellular organisms. Not open to students who have credit for Biology 12. Credit may be obtained for only one of BIOL 111 (110) and BIOL 115. [3-0-0]

BIOL 112 (3) Unicellular Life 

The principles of cellular and molecular biology using mainly bacterial examples. Cellular processes, evolution and the impact of microbial life on the environment. (Consult the Credit Exclusion list within the Faculty of Science section of the Calendar.) [3-0-0]

BIOL 121 (3) Genetics, Evolution and Ecology 

Principles of storage and transmission of genetic variation; origin and evolution of species and their ecological interactions. [3-0-0]

BIOL 140 (2) Laboratory Investigations in Life Science 

Guided experimental investigations of biological questions. [1-2-0]

BIOL 141 (1) Laboratory Investigation in Biology 

Guided experimental investigations of biological questions. Not intended for credit in the Biology program. [0-2-0]

BIOL 153 (7) Human Biology 

The principles of biology with particular reference to the human body (anatomy and physiology). Laboratories include selected experiments on organ physiology and general anatomy. Students with credit for PHYL 301 may not take BIOL 153 for credit. [3-3*-0]

BIOL 155 (6) Human Biology 

The principles of biology with particular reference to the human body (anatomy and physiology). [3-0-0; 3-0-0]

BIOL 200 (3) Cell Biology I: Structural Basis 

Structure and function of plant and animal cells; membrane models, cytoplasmic organelles, biological information from gene to protein, the endomembrane system, secretion, intracellular digestion, endocytosis, transport processes, cytoskeleton and cell motility. [3-0-1]

BIOL 201 (3) Cell Biology II: Introduction to Biochemistry 

Biological micro- and macromolecules, protein structure and enzyme action, energy transfer, selected metabolic sequences and their regulation. 

BIOL 204 (3) Vertebrate Structure and Function 

Introduction to the vertebrate phyla and their evolution; a comparative study of vertebrate structure and function, with dissection of representative forms. [2-3-1]

BIOL 205 (4) Comparative Invertebrate Zoology 

An introduction to the unity, diversity and evolutionary history of invertebrates. [3-3-0]

BIOL 209 (4) Non-Vascular Plants 

A study of fungi, algae, lichens, and bryophytes, integrating form and function as they are related to adaptation to environment. [3-3-0]

BIOL 210 (4) Vascular Plants 

A comparative study of pteridophytes, gymnosperms and angiosperms, integrating form, function and ecology. [3-3]

BIOL 240 (1) Experimental Design in the Life Sciences 

Students will work in groups to design their own experiments utilizing unicellular eukaryotes or prokaryotes. Techniques in microscopy and other methods used to study cells will be stressed. [0-3]

BIOL 300 (3) Biometrics 

Statistical procedures for biological research; estimation, hypothesis testing, goodness of fit, analysis of variance and regression; use of computers for statistical analysis. 

BIOL 301 (3) Biomathematics 

Introduction to uses of mathematics in the biological sciences; experimental design and modelling of biological processes. 

BIOL 302 (3) Community and Ecosystem Biology 

Introduction to the principles of ecology at the community and ecosystem levels of integration. Topics include community structure and dynamics, productivity, decomposition, and mineral cycling. [3-0-1*]

BIOL 303 (3) Population Biology 

Introduction to the study of plant and animal populations and their physical and biological environments. Topics include natural selection and microevolution, demography, population dynamics, competition and predation. [3-0-1*]

BIOL 305 (3) Introduction to Biological and Geological Oceanography 

Organisms in the sea and their relation to the physical and chemical environment; marine sediments and their relationships to biological and physical processes. . 

BIOL 310 (3) Introduction to Animal Behaviour 

Animal behavior from an ecological and evolutionary perspective; the methods used to study behaviour and test its adaptive significance. [3-0-2]

BIOL 316 (4) Introductory Plant Pathology 

Study of the ecology of plant pathogenic organisms; principles of disease development and control. [3-2-0] 

BIOL 317 (4) Weed Science 

Importance, identification, dissemination and biology of weeds; preventative, cultural, biological and chemical methods of control. [3-2-0] 

BIOL 320 (4) d Survey of Algae 

A survey of the algae, considering their morphology, life history, classification, and ecology. [3-3-0]

BIOL 321 (3) Structure and Evolution of the Bryophyta 

A study of evolution, taxonomy and morphology of mosses, liverworts and hornworts with emphasis on living plants in their environment. [2-4-0]

BIOL 322 (3) Structure and Evolution of Ferns and Fern-allies 

Anatomy, morphology and relationships of the ferns and fern-allies, with assessment of both fossil and extant taxa. [2-4-0]

BIOL 323 (3) Structure and Reproduction of Fungi 

The evolutionary diversity of the fungi as shown by their morphology and reproductive biology. [2-3-0]

BIOL 324 (3) Introduction to Seed Plant Taxonomy 

Introduction to seed plant taxonomy emphasizing descriptive morphology and identification. Each student will be required to submit a plant collection. [2-3-0]

BIOL 325 (3) Introduction to Animal Mechanics and Locomotion 

Comparative aspects of the functional design of skeletal systems and the mechanics of swimming, flying and terrestrial locomotion, with particular reference to the vertebrates. [3-0-0]

BIOL 326 (3) Biology of Invertebrates 

A comparative study of invertebrates, with emphasis on marine forms; structure and function, life histories, evolution, and ecology. [1-4-0]

BIOL 327 (3) Introduction to Entomology 

A survey of the structure, classification and biology of insects; ecology, life-histories and insect-plant relations. 

BIOL 328 (3) Introductory Parasitology 

Classification, morphology and life histories of animal parasites affecting humans and other animals. [2-3-0]

BIOL 331 (4) Developmental Biology 

Animal development and its underlying causal principles; introductory embryology. [3-3-0]

BIOL 332 (6) Protistology 

Origin of eukaryotes; diversity and evolution of unicellular eukaryotes irrespective of plant or animal affinities; environmental adaptations, symbiosis and their significance to ecosystems. [2-3-0]

BIOL 334 (3) Basic Genetics 

Mendelian genetics, chromosome theory of heredity, linkage, mutation, mapping, gene structure and function, gene interaction, quantitative genetics, population genetics. [3-0-2]

BIOL 335 (3) Molecular Genetics 

Isolation and identification of genes, analysis of gene structure; gene expression and its regulation in prokaryotes and in eukaryotes; developmental genetics. [3-0-2]
BIOL 336 (3) Evolutionary Genetics 

Natural selection; population genetics, quantitative genetics and systematics; classical and molecular approaches to the study of evolution. [3-0-2]

BIOL 337 (3) Introductory Genetics Laboratory 

A laboratory course demonstrating the fundamental principles of inheritance: Mendel's Laws, sex-linkage, mapping, mutagenesis, chromosome structure, developmental biology, biochemical and population genetics. [1-4-0]

BIOL 343 (3) Plants and Peoples 

The interactions of plants and human societies: the role of people in the origin, evolution and dispersal of food, drug and economic plants, and the influences of plants on human societies. Suitable for upper-level Arts students. [2-2-1]

BIOL 344 (3) Human Heredity and Evolution 

Relates genetic and evolutionary concepts to humans. Primarily for upper-level students in the Faculty of Arts. Credit will be given for only one of BIOL 121 or BIOL 344. Not open to students in the Life Sciences. [3-0-2]

BIOL 345 (3) Human Ecology 

Basics of ecology are introduced, focussing on observations of the natural world. Assignments, including a group project, consider connections between research, awareness and practical uses of ecology. Not for credit in the Life Sciences. [3-0-2]

BIOL 346 (3) Microbes and Society 

An elementary course in molecular biology primarily for Arts students. The historical development of recent discoveries in molecular biology with emphasis on bacteria and viruses and their interaction with humans. (Consult the Credit Exclusion list within the Faculty of Science section of the Calendar.) Not for credit in Life Sciences. [3-0-0]

BIOL 347 (3) Principles and Methodology in Biological Research 

Contemporary research in the Botany and Zoology Departments; history and methodology of scientific discovery; seminars on current problems. Restricted to Honours students in Biology. Not to be taken concurrently with BIOL 449. [2-3-0]

BIOL 350 (7) Cell Physiology 

The physico-chemical basis of cellular activity: energy relationships, membrane processes, integration and internal control of cellular activities, and cellular signal transduction. The laboratory emphasizes techniques used to study cell function. Restricted to Majors and Honours students in Biology. [2-4-0]

BIOL 351 (4) Plant Physiology I 

Mechanisms and regulation of functional processes contributing to the assimilation, transport and utilization of water, mineral nutrients and carbon by plants. Restricted to Majors and Honours students in Biology. [3-3-0] 

BIOL 352 (3) Plant Physiology II: Plant Development 

Introduction to the processes involved in growth and development: cell division, tissue culture, meristems, differentiation, and the action of major growth regulators, and photomorphogenesis. Emphasis on experimental approaches. [2-3-1]

BIOL 355 (6) Lectures in Vertebrate Physiology 

Lectures in organismic physiology with an emphasis on vertebrates. 

BIOL 360 (3) Cell Physiology Laboratory 

Laboratory studies of cellular function. Restricted to Majors and Honours students in Biology and Honours Biophysics. [0-4-0.5]

BIOL 361 (2) Introduction to Physiology 

Energetics and excitable membranes of nerve and muscle. Preference will be given to Majors or Honours students in Biology, Majors in Nutritional Sciences, and Honours in Biophysics. [2-0-1]

BIOL 362 (2) Cellular Physiology 

The cytoskeleton, cell dynamics, and regulation of cellular activities. Preference will be given to Majors or Honours students in Biology and Honours Biophysics. [2-0-1]

BIOL 363 (3) Laboratory in Animal Physiology 

Experimental studies in animal physiology. Restricted to Majors and Honours students in Biology, Nutritional Sciences and Biophysics. [2*-3*-0]

BIOL 364 (2) Animal Physiology 

Cardiovascular, respiratory, and osmoregulatory physiology. Preference will be given to Majors or Honours students in Biology, Majors in Nutritional Sciences, and Honours in Biophysics. [2-0-1]

BIOL 398 (3) Co-operative Work Placement I 

Work experience in an industrial setting, taken during Winter Session (Term 2) of third year. Restricted to students admitted to the Co-operative Education Program in Biology. 

BIOL 399 (3) Co-operative Work Placement II 

Work experience in an industrial research setting, taken during Summer Session (Terms 1 and 2) following third year. Restricted to students admitted to the Co-operative Education Program in Biology.

BIOL 402 (3) Aquatic Ecology 

Theoretical and applied limnology; ecology of inland water organisms in relation to physical, chemical and biological factors. One weekend field trip required. [2-4-0]

BIOL 404 (3) Ecological Methodology 

Design, execution, and analysis of ecological surveys and experiments. Practical field methods for estimating population metrics and describing community structure. Computer techniques for the statistical analysis of ecological data. [2-4]

BIOL 405 (3) Marine Ecology 

Ecology of marine organisms and communities, emphasizing the coastal ecosystems of British Columbia. [2-3-0]

BIOL 406 (4) Plant Ecology I 

Plant community ecology including a consideration of the major approaches to sampling, analyzing and interpreting vegetation patterns. Instruction given in field work and computer analysis of field data. [3-3-0]

BIOL 407 (4) Plant Ecology II 

Relationships between plants and their physical and biotic environment, including major models in plant ecology, plant population dynamics, competition, herbivory, and biodiversity. [3-0-2]

BIOL 408 (6) Principles of Applied Ecology 

Principles of animal and community ecology applicable to the management of animal resources; application of statistical and computer techniques for measuring, analyzing, modelling, and simulating resource systems; problems of multiple resource use. [2-2-0]

BIOL 409 (3) Field Course in Ecology 

A two-week intensive course in field methods used in ecology. The course is five in two weeks during the summer. A fee will be assessed for living and traveling expenses. 

BIOL 410 (3) Current Topics in Animal Behaviour 

Lectures and seminar discussions on selected topics in animal behaviour. [2-0-2]

BIOL 411 (3) Insect Ecology 

Behavioural, population and community ecology of insects. Interactions between insects and plants and the application of the principles of insect ecology to biological control of insects and weeds. [3-0-0]

BIOL 412 (3) Phytogeography 

Description and interpretation of present and past floristic vegetational patterns; integration of evolutionary, ecological, and phytogeographical concepts. Terrestrial and aquatic plants are considered. Restricted to students of third and fourth years. [3-0-0]

BIOL 413 (3) Zoogeography 

The role of physical, ecological, and evolutionary processes in determining the geographic distribution of animals including humans, with implications for speciation and conservation. Restricted to students in third and fourth year. [3-0-0]

BIOL 415 (3) Evolutionary Processes in Plants 

Experimental and comparative analysis of evolutionary processes, speciation, and phylogenetic patterns in plants. [2-0-0]

BIOL 416 (3) Principles of Conservation Biology 

Ecological basis of conserving biological diversity and ecosystem services; application of ecological theory to global and local conservation problems in the context of economic, legal, political, and social perspectives. Please consult the Faculty of Science Credit Exclusion List: www.students.ubc.ca/calendar/index.cfm?tree=12,215,410,414. [2-0-2]

BIOL 417 (3) Phylogenetic Biology 

Biodiversity from an evolutionary perspective. The evolutionary (phylogenetic) tree of genetic descent that links all organisms: its reconstruction, interpretation, and implications for fields from ecology to molecular biology. [2-0-2]

BIOL 418 (3) Evolutionary Ecology 

Ecological adaptation and evolutionary processes in contemporary populations; natural selection, variation, optimization, foraging theory, coevolution, arms races; life history theory, evolution of sex, sexual selection, evolution in managed populations. [2-2-0]

BIOL 419 (3) Ecological Parasitology 

A survey of ecological concepts as they pertain to parasitic eukaryotic animals including life history, population dynamics, community structure, disease transmission and evolution. [2-3-0]

BIOL 421 (3) Plant-Microbe Interactions 

Biology and physiology of selected plant-microbe relationships. Impacts of plant-microbe relationships on society. [3-0-2] 

BIOL 423 (3) Plant Stress Ecophysiology 

Molecular mechanisms of plant responses to extreme environments. Consult the Faculty of Science Credit Exclusion List: www.students.ubc.ca/calendar/index.cfm?tree=12,215,410,414. [3-0-0]

BIOL 425 (3) Biomechanics 

An analytical approach to the study of skeletal mechanics and animal locomotion. Selected topics in the structure and properties of biological materials, the functional design of skeletons for locomotion, and the fluid mechanics of swimming and flight. [2-3-0]

BIOL 426 (3) Mammalogy 

Natural history, behavioral ecology and conservation of terrestrial mammals. The laboratory includes classification, life histories, and ecology, with particular attention to species from British Columbia. [2-3-0]

BIOL 427 (3) Ornithology and Herpetology 

Ecology, evolution, behavior, and conservation of birds, amphibians, and reptiles. Laboratories and field projects will focus on identification, systematics, and natural history, with particular attention to species from British Columbia. [2-3-0]

BIOL 428 (3) Invertebrate Aquaculture 

The theory and practice of culturing selected commercially important invertebrates. Restricted to students in fourth year. [2-3-0]

BIOL 429 (3) Algal Aquaculture 

The theory and practice of growing micro- and macroalgae for commercial purposes. Includes historical aspects of algal aquaculture, cultivation principles, practical problems, end products, economics and current status of the industry. [3-0-0]

BIOL 430 (3) Genome Evolution 

Application of genetics and molecular biology to evolutionary problems. Emphasis on using macromolecular sequence information to answer questions about phylogeny and population structure, and on the evolutionary implications of recent discoveries in molecular genetics. [3-0-0]

BIOL 431 (3) Advanced Cell Biology 

Ultrastructure, biogenesis and evolution of bacterial and eukaryotic cells and cell organelles, including their macromolecular basis. [3-3-0]

BIOL 433 (4) Plant Genetics 

Emphasis on molecular aspects. Systems and techniques for genetic analysis in plants; isolation and regulation of plant genes; genetic dissection of plant-specific processes; transposable elements; gene transfer in plants; cytoplasmic inheritance; genetic engineering. [3-0-2]

BIOL 434 (3) Population Genetics 

Theoretical and experimental aspects of population and quantitative genetics. [3-0-2]

BIOL 435 (3) Molecular Biology Research on a Model Eukaryote 

Directed readings, lectures and discussion in developing areas of molecular biology. Experimental design and data analysis. Topics include transcriptional regulation, cell cycle regulation, signal transduction and developmental mechanisms using yeast as a model eukaryote. 

BIOL 436 (3) Integrated Functional Genomics 

Global transcript, protein, and metabolite profiling technologies and their integration; applications focus on plant functions and plant interactions with pathogens and pests. [3-0] 

BIOL 437 (3) Laboratory in Animal Cell Molecular Biology 

The use of recombinant DNA techniques to explore problems in animal developmental biology. [2-4-0]

BIOL 438 (3) Zoological Physics 

Animal systems viewed from a physicist's perspective. Topics include sensory systems, energy budgets, locomotion, internal flows, physical advantages of grouping. [3-0-0] 

BIOL 441 (3) Animal Cell Biology 

Analysis of cellular organelles and the intracellular traffic between them, concentrating on mammalian cell systems. [3-0-0]

BIOL 442 (3) Ethical Issues in Science 

Theoretical and practical consideration of ethics in the practice, reporting, public impact and accountability of science. [3-0-0]

BIOL 443 (4) Plant Breeding and Biotechnology 

Genetic basis and methodology of breeding for improved crop and ornamental plants. Application of tissue culture and molecular biology to plant improvement. [3-0-2] 

BIOL 444 (3) Techniques in Plant Molecular Biology 

Purification and analysis of nucleic acids, electrophoresis and immunodetection of proteins. Restricted to Honours students with permission of the Head of Botany and the Biotechnology Teaching Laboratory. [0-7-0]

BIOL 445 (3) Darwin's Fishes 

A series of computer-assisted lectures using ichthyology and the work of Charles Darwin to illustrate basic principles of biology, and their practical implementation, i.e., how biologists select research programs, generate and test hypotheses, and present their case to peers and the public. [2-0-2]

BIOL 446 (3) History and Philosophy of Biology 

The nature of science, this history of evolutionary and molecular biology, philosophical questions about scientific methods and fundamental conclusions of biology. [3-0-0]

BIOL 447 (3) Principles and Methodology in Biological Research 

Seminars, debates, workshops and tutorials designed to produce competence in specific areas of Biology. Restricted to Honours students in Biology. [2-3-0]

BIOL 448 (3-12) c Directed Studies in Biology 

A course designed to allow students to undertake an investigation on a specific topic as agreed upon by the faculty member and the student. Permission of the supervisor required. 

BIOL 449 (6) Directed Biological Research 

A course designed to allow students to undertake a research project in selected fields. Open only to Honours students in Biology, with permission of the supervisor. Presentation of a thesis and an oral examination are required. 

BIOL 450 (3) Molecular Adaptation of Animals to the Environment 

Physiological, biochemical and molecular strategies of adaptation of animals to environmental challenges. The evolution of genetic and biochemical systems, and their impact on animal structure and function. [3-0-0]

BIOL 454 (3) Comparative Animal Physiology 

Selected topics in physiology emphasizing comparisons between diverse phylogenetic groups of animals. [3-0-0]

BIOL 455 (3) Comparative Neurobiology 

Current approaches in neurobiology, from the cellular to the behavioural level, are examined using representatives of vertebrate and invertebrate nervous systems. [3-0-2*]

BIOL 456 (3) Comparative and Molecular Endocrinology 

A comparative study of vertebrate and invertebrate endocrinology. [3-0-0]

BIOL 457 (3) Comparative Environmental Physiology 

A survey of physiological adaptions of animals to different environments. [3-0-0]

BIOL 458 (3) Developmental Neurobiology 

Cellular, molecular and physiological aspects of nervous system development with applications to understanding adult nervous system function and neurological disorders. [3-0-0]

BIOL 462 (3) Ecological Plant Biochemistry 

The structure, biosynthesis, distribution and biological function of secondary plant metabolites. [3-0-0] 

BIOL 463 (3) Gene Regulation in Development 

Control of gene expression in development; the genetic and physiological basis of epigenetic determination; inductive interactions. [3-0-0]

BIOL 464 (3) Animal Developmental Genetics 

Role of genes in embryonic development. Emphasis on tissue specific expression patterns and the role of genetic networks in establishing cell types. [3-0-0]

BIOL 465 (3) Diversity and Evolution of Fishes 

Introduction to fish diversity, with a focus on their phylogenetic interrelationships and the evolutionary, ecological, and biogeographic processes involved in generating patterns of fish biodiversity. [2-3-0].

BIOL 466 (3) Applied Biology of Fishes 

Physiological ecology and exploitation biology of teleost fishes; computer-based analysis and modeling of fish populations. 

BIOL 480 (3) Mycology 

A detailed examination of the fungi. Emphasis is on taxonomy, evolution, genetics, ecology, and physiology of the Zygomycota, Ascomycota, and Basidiomycota. The laboratory emphasizes morphological and molecular taxonomy of mushrooms. [3-3-0]

BIOL 490 (3) Student Directed Seminars 

Self-directed, collaborative studies, in a group-learning environment, initiated and coordinated by senior undergraduate students with the supervision of a faculty advisor. Course structure, enrolment, and delivery methods will comply with the "Handbook for Student Directed Seminars". Normally not suitable as a specific BIOL program elective. [3-0]

BIOL 498 (3) Co-operative Work Placement III 

Work experience in an industrial research setting, taken during the Summer Session (Terms 1 and 2) following fourth year. Restricted to students admitted to the Co-operative Education Program in Biology. 

BIOL 499 (3) Co-operative Work Placement IV 

Work experience in an industrial research setting, taken during the Winter Session (Terms 1 and 2) following fourth year. Restricted to students admitted to the Co-operative Education Program in Biology. 

BIOL 508 (6) Genetics Seminar 

BIOL 509 (3) Population and Quantitative Genetics 

BIOL 510 (3) Applied Population Genetics 

BIOL 522 (3/6) d Topics in Marine Benthic Ecology 

BIOL 525 (2-6) d Topics in Systematics and Evolution 

BIOL 530 (3) The Biology of the Cell 

BIOL 535 (3) Teaching and Learning in the Life Sciences 

BIOL 537 (3) Topics in Biotechnology 

Research reviews, class discussions, and presentations about current research in the diverse areas of biotechnology. Topics include the research interests of members of the UBC Biotechnology Laboratory. [1.5-0]

BIOL 548 (2-6) c Advanced Topics in Biology 

BIOL 549 (12-18) c Master's Thesis 

BIOL 649 (0) Doctoral Dissertation 

Biophysics
Biophysics is available as an Honours option in the Physics program. Students can take Bioscience electives in their third and fourth years. The Applied Biophysics research laboratory specializes in the development of novel tools and methods for the analysis and manipulation of biomolecules. The lab draws on specializations in Engineering, Biophysics and Molecular Biology.

Biotechnology
Biotechnology is the scientific manipulation of living organisms, especially at the molecular genetic level. One of the biggest applications of biotechnology is the genetic engineering of certain food crops to incorporate desirable traits in them, such as disease or pest resistance. Computers are used to closely study the genetic structure of organisms and tools such as the 'gene gun' are used to introduce desirable genes into the DNA of organisms. Biotechnology is also vital to the medical field in creating new medicines, as well as applicable to the environmental sector, for example in the development of bacteria that consume toxic chemicals and reduce pollution. There are also much older forms of biotechnology that include biological techniques used for brewing wine and beer, and for making bread and cheese.
The combination of theoretical and practical studies, focused on microbiology and related disciplines, is designed for students planning to work in the biotechnology sector. The Honours Biotechnology program is offered in cooperation with BCIT. Students complete a 30-credit first-year program at UBC and then move to BCIT for two years. Then they return to UBC for two years of academic and co-op work terms. Some applications of biotechnology include the genetic engineering of food crops for disease or pest resistance, creating new medicines, and, in the environmental sector, the development of bacteria that consume toxic chemicals and reduce pollution. The combination of theoretical and practical studies focused on microbiology and related disciplines educates students to work in the growing biotechnology sector of our economy.

Biotechnology Courses

BIOT 201 (0) Lab Safety 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 203 (2) Introduction to Biotechnology 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 205 (3) Microbiology I 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 206 (3) Microbiology II 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 207 (3) Principles of Physiology 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 208 (2) Plant Anatomy and Physiology 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 210 (3) Animal Cell Biotechnology 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 221 (3) Organic Chemistry I 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 222 (3) Organic Chemistry II 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 231 (2) Communications for Biotechnology I 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 232 (3) Communications for Biotechnology II 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 241 (0) Information Technology for Biotechnology 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 242 (3) Statistics 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 280 (0) Introductory Biotechnology 

Block registration for the biotechnology, microbiology, physiology, communication for biotechnology, organic chemistry, information technology, plant anatomy, plant physiology and cell biology courses taken in the Joint BCIT/UBC Degree in Biotechnology. Credit limited to students in the Joint Degree Program. 

BIOT 306 (2) Microbiology III 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 307 (3) Molecular Genetics I 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 308 (3) Molecular Genetics II 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 309 (2) Advanced Plant Cell Biotechnology 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 310 (2) Process Systems 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 311 (3) Biochemistry I 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 312 (3) Biochemistry II 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 313 (3) Introduction to Pharmaceutical Development 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 323 (2) Analytical Chemistry I 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 324 (2) Analytical Chemistry II 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 331 (3) Critical Reading & Writing 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 351 (0) Management Skills and Applications 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 352 (2) Management and Regulatory Affairs 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 361 (3) Applied Ethics 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 380 (0) Advanced Biotechnology 

Block registration for the microbiology, molecular genetics, biochemistry, management and regulatory affairs, process systems, analytical chemistry and communication courses taken in the BCIT/UBC Joint Degree in Biotechnology. Credit limited to students in the Joint Degree Program. 

BIOT 398 (3) Co-operative Work Placement I 

Credit limited to students in the Joint Degree Program in Biotechnology. 

BIOT 399 (3) Co-operative Work Placement II 

Credit limited to students in the Joint Degree Program in Biotechnology. 

Botany

Botany is the branch of biology that involves the study of the structure, properties and biochemical processes of all forms of plant life, including algae, fungi, ferns and trees. It also included within its scope are plant classification and the study of plant diseases, as well as the interactions of plants with people and their physical environment. Positions for people with botany backgrounds are usually in educational institutions, government and environmental organizations and in industry. Drug companies, the oil and chemical industries, lumber and paper companies, seed and nursery companies, fruit growers, fermentation industries (including breweries), and biotechnology firms all hire people trained in botany. Environmental concerns, such as air, water and soil pollution, will create openings for ecologists in government and industry. The search for new drugs and medicines and useful genes for improving crop plants will continue to create a need for botanical explorers.

UBC offers a number of undergraduate coures in Plant Biology. Graduate coures are listed below.

Botany Courses

BOTA 500 (2) Field Botany 

BOTA 501 (3) Seminar in Botany 

BOTA 502 (0) Thesis Seminar 

BOTA 505 (2/3) c Field Course in Plant Diversity 

BOTA 512 (2/3) c Practical Marine Phytoplankton 

BOTA 520 (6) Advanced Phytogeography 

BOTA 526 (3) Advanced Plant Community Analysis 

BOTA 527 (3) Dynamics of Plant Populations 

BOTA 528 (3) Current Topics in Plant Biochemistry 

BOTA 530 (3) Plant Metabolic Physiology 

BOTA 532 (3) Regulation of Plant Growth and Development 

BOTA 544 (3) Plant Molecular Biology Laboratory 

BOTA 545 (3) Plant Genetic Engineering Laboratory 

BOTA 546 (2-12) c Topics in Botany 

BOTA 548 (3) M.Sc. Major Essay 

BOTA 549 (6/12) c Master's Thesis 

BOTA 649 (0) Doctoral Dissertation 

Plant Science Courses

PLNT 508 (3) Molecular Genetics of Plant-Microbe Interactions 

Molecular genetics of microbial pathogenesis and symbiosis on plants. Analysis of plant-pathogen recognition and host response to interaction with viruses, bacteria and fungi. 

PLNT 513 (3/6) c Advances in Plant Breeding 

Recent advances in plant breeding methodology. Novel methods of gene transfer and the application of in vitro technology to breeding problems. 

PLNT 523 (0) Graduate Research Seminar 

PLNT 525 (3) Analysis of Plant Performance 

Quantitative analysis of plant growth and yield. Indices of plant performance and relationships among crop density, planting patterns, canopy structure and productivity. 

PLNT 530 (2-6) c Directed Studies 

PLNT 531 (3) Biological Control 

Theory of biological control. Case histories. Concepts of natural insect population regulation. Development of integrated control programs and environmental manipulations. 

PLNT 532 (3) Advanced Insect Physiology 

Recent advances in selected fields of insect physiology, emphasizing the neural and/or hormonal integration of metabolic activities. Offered in alternate years. 

PLNT 535 (3) Topics in Plant Pathology 

Advances in techniques for pathogen detection, disease assessment and plant disease control. 

PLNT 536 (3) Plant Virology 

Identification, structure, biosynthesis, and control of viruses causing plant diseases. Laboratories will emphasize instrumental techniques used in plant virus research. Limited enrolment. Offered in alternate years. [2-3]

PLNT 540 (3) Plant Molecular Biology Laboratory 

Techniques of purification, cloning, sequencing, restriction-hybridization analysis of plant nucleic acids, in vitro labelling of plant nucleic acids and proteins, and electrophoresis and immunodetection of plant proteins. Offered by the Biotechnology Teaching Laboratory in cooperation with Plant Science. 

PLNT 549 (12) Master's Thesis 

PLNT 649 (0) Doctoral Dissertation 

Chemistry (Vancouver)
Chemistry (Okanagan)
Chemistry is the study of matter and the changes matter undergoes. It can be applied to make stronger metals, to improve soil, and to destroy bacteria. It has also made possible the development of substances such as rubber, nylon, and plastics from other, completely different materials. Chemists play a key role in the development of drugs. They are involved in biochemistry and genetic engineering, which can lead to synthesizing useful products such as human insulin. They are also involved in environmental issues, helping to tap new sources of energy and replace the earth's finite reserves of petroleum. Chemists can also enter chemistry-related fields, such as materials science, biomedical sciences, bioengineering, chemical engineering, food science, pharmacology, toxicology, oceanography or marine science. An education in chemistry can also lead to medical, dental, osteopathic or veterinary school or professional studies in other health-related areas. Programs offered include:

· Major or Honours, Chemistry 

· Major or Honours, Chemistry with Environmental Option 

· Major or Honours Chemistry with Materials Option 

· Combined Honours, Chemistry and Mathematics 

· Combined Honours, Chemistry and another science subject 

· Co-op 

Major programs are designed for individuals who wish to obtain a fairly broad background in science with a chemistry concentration. They provides an excellent background for students intending to become elementary or secondary school teachers, or seeking employment in industrial or government laboratories. The Honours programs require maintenance of a high academic standing and involve the preparation of a graduating thesis. Students may also complete a Chemical Engineering - Chemistry Honours degree. A Combined Honours degree permits students to obtain specialization in a different discipline in addition to chemistry, and is tailored for those whose interest in science includes more than one of the traditional areas.

Chemistry Courses

CHEM 111 (4) Principles of Chemistry I 

Stoichiometry, atomic and molecular structure, chemical periodicity, descriptive inorganic chemistry. 

CHEM 113 (4) Principles of Chemistry II 

General and ionic equilibrium, solubility, thermodynamics. Introductory organic chemistry: stereochemistry; substitution, elimination and oxidation-reduction reactions. 

CHEM 121 (4) Structural Chemistry, with Application to Chemistry of the Elements 

Fundamentals of structural chemistry; descriptive chemistry of main-group elements, with industrial and environmental applications. This is a required course for all students needing a first-year Chemistry course who have CHEM 12. [3-3-0]

CHEM 123 (4) Physical and Organic Chemistry 

Principles of equilibrium and chemical thermodynamics. Introductory organic chemistry: stereochemistry; substitution, elimination and oxidation-reduction reactions.

CHEM 154 (3) Chemistry for Engineering 

Chemical bonding, properties of matter. Chemical thermodynamics with applications to phase equilibria, aqueous equilibria and electrochemistry. Processes at surfaces. [3-3*-0]

CHEM 201 (3) Introduction to Physical Chemistry 

Principles of chemical kinetics, reaction mechanisms and chemical thermodynamics. Credit will be given for only one of CHEM 201 and 205. [2-3*-1]

CHEM 202 (3) Coordination Chemistry 

Coordination chemistry of the transition elements. [2-3*1]

CHEM 203 (4) Introduction to Organic Chemistry 

Structure, bonding and physical properties of aliphatic and aromatic compounds; conformational analysis, stereochemistry and NMR spectroscopy; substitution and elimination reactions of alkyl halides; ethers, epoxides, aldehydes, ketones. Only open to students in Chemistry and Biochemistry programs. 

CHEM 204 (4) Organic Chemistry 

Mechanistic analysis of chemical reactivity of common functional groups with focus on carbonyl chemistry; aromaticity and aromatic substitution; functional group transformations in organic synthesis; carbohydrates, amino acids, proteins, heterocycles. Only open to students in Chemistry and Biochemistry programs. [3-3-0]

CHEM 205 (3) Physical Chemistry 

Chemical kinetics and thermodynamics and spectroscopy useful in biological, medical, agricultural, earth, and related sciences. Not for credit in Chemistry and Biochemistry programs. Credit will be given for only one of CHEM 201 and 205. [3-0-0]

CHEM 211 (4) Analytical Chemistry 

Chemical equilibrium applied to analysis; volumetric analysis; analytical electrochemistry. [3-3-0]

CHEM 233 (3) Organic Chemistry for the Biological Sciences 

Reactions and properties of carbonyl compounds, carbohydrates, amino acids, nucleic acids..

CHEM 235 (1) Organic Chemistry Laboratory 

Techniques of organic chemistry. To be taken in conjunction with, or in the term following, CHEM 233. [0-3-0].

CHEM 250 (2) Inorganic Chemistry 

Chemistry of selected groups of inorganic compounds, considered in relation to industrial processes. [2-0-0]

CHEM 251 (3) Physical Chemistry for Engineers 

States of matter, properties of gases, phase diagrams. Elementary chemical thermodynamics and kinetics. Reaction equilibria. [3-0-1]

CHEM 260 (3) Organic Chemistry for Engineers 

A description of the properties and reactions of organic compounds. [3-0-0]

CHEM 301 (3) Aqueous Environmental Chemistry 

Properties of natural waters, including gas and solid equilibria, pH, redox, complexation analysis, corrosion treatment, ion exchange, colloids and microbial transformations. [3-0-0]

CHEM 302 (3) Atmospheric Environmental Chemistry 

Introduction to structure, composition and chemical processes occurring in Earth's atmosphere, including interactions with solar radiation, stratospheric ozone layer, photochemical smog and acid rain. [3-0-0]

CHEM 304 (3) Fundamentals of Physical Chemistry 

Review of thermodynamics concepts; introduction to statistical mechanics; solution thermodynamics; phase equilibria; electrochemistry. [2-4*-1]

CHEM 305 (3) Biophysical Chemistry 

Diffusion and transport phenomena; interaction of radiation and matter. Methods for determining molecular weight, size, and shape of molecules in solution. [2-4*-1]

CHEM 307 (3) Introduction to Surface Chemistry and Surface Analysis 

Phenomena at surfaces and interfaces: adsorption, thermodynamic treatments, technological applications. Methods for characterization and modification of surfaces. Electrochemtistry and fuel cells. [2-4*-1]

CHEM 309 (3) Foundations of Inorganic Chemistry 

Molecular structure and bonding in compounds of main-group and transition elements. Solid state chemistry. Acid-base chemistry; inorganic chemistry in non-aqueous media. [2-4*-1]

CHEM 310 (3) Chemistry of the Elements 

Representative chemistry of s-, p-, d-, and f-block elements interpreted in terms of structure, mechanisms, and theoretical principles. [2-4*-1]

CHEM 311 (4) Instrumental Analytical Chemistry 

Instrumental methods of chemical analysis including spectroscopic methods, mass spectrometry, radiochemical methods, surface analysis, chromatography. [2-4-1]

CHEM 312 (3) Introduction to Quantum Mechanics and Spectroscopy 

Principles of quantum mechanics; atomic wavefunctions; angular momentum; spin; atomic term symbols. [3-0-0]

CHEM 313 (4) Advanced Organic Chemistry for the Life Sciences 

Chemistry of organic substances that have particular relevance to the life sciences. 

CHEM 320 (3) Structure of Atoms and Molecules 

Introduction to variational methods; many-electron systems; semi-empirical methods; perturbation theory; computational methods. [3-0-0]

CHEM 330 (4) Advanced Organic Chemistry 

Application of carbonyl group chemistry, cyclisation reactions, conformational analysis and rearrangement reactions in organic synthesis.

CHEM 333 (3) Spectroscopic Techniques in Organic Chemistry 

Application of mass spectrometry, and NMR, UV/visible, and IR spectroscopies to organic chemical problems. [3-0-0]

CHEM 340 (3) Chemistry in Contemporary Society 

Discussion of important chemistry topics that affect our lives, e.g. pollution, climate change, household chemicals, plastics, and chemical forensics. Concepts to allow understanding of chemical issues and to examine the role of chemistry research. Open to students with third- year standing. [3-0-0]

CHEM 398 (3) Co-operative Work Placement I 

Approved and supervised technical work experience in an industrial research setting for a minimum of 3.5 months. Taken during the winter term of the third year. Technical report required. Restricted to students admitted to the Co-operative Education Program in Chemistry. 

CHEM 399 (3) Co-operative Work Placement II 

Approved and supervised technical work experience in an industrial research setting for a minimum of 3.5 months. Taken during the summer following the third year. Technical report required. Restricted to students admitted to the Co-operative Education Program in Chemistry. 

CHEM 401 (3) Principles of Spectroscopy 

Rotational, vibrational, electronic and magnetic resonance spectroscopy and associated techniques; group theory. [3-0-0]

CHEM 402 (3) Diffraction Methods 

Crystal structures; point and space groups; X-ray diffraction, neutron diffraction, electron diffraction of gases and surfaces. Credit will be given for only one of CHEM 402 and 514. [3-0-0]

CHEM 404 (3) Advanced Inorganic Chemistry 

Structure, reactivity and bonding of compounds containing homonuclear bonds; cluster chemistry of both main group and transition elements. Chemistry of non-aqueous solvents. [3-0-0]

CHEM 405 (3) Biophysical Chemistry 

Interactions of macromolecules in solution: ligand, antibody and ion binding to macromolecules; thermodynamics of polymer solutions; excluded volume effects; phase separation; partition in two phase polymer solutions. [3-0-0]

CHEM 406 (3) Polymer Chemistry 

Structure and availability of monomers; Propagation mechanisms; synthesis of polymers with predetermined properties; measurement and interpretation of physical properties of polymers. [3-0-0]

CHEM 407 (3) Statistical Mechanics in Chemistry 

Introductory concepts of statistical mechanics and statistical thermodynamics. Applications to chemistry with emphasis on understanding chemical reactivity. 

CHEM 408 (3) Chemical Dynamics 

Macroscopic and microscopic kinetics; photochemistry; theory of reaction rates; reaction cross sections, energy distributions, experimental methods. 

CHEM 410 (3) Physical Chemistry of the Solid State 

Introduction to the theory of electrons in solids; bands and zones. Absorption of light and excitons. Vacancies, interstitials, electronic defects and dislocations and their roles in chemical reactivity. 

CHEM 411 (3) Synthesis and Chemistry of Natural Products 

A discussion of synthetic methods and their application to natural products, particularly in the areas of alkaloids, steroids and terpenes. 

CHEM 412 (3) Industrial Organic Chemistry 

The production and use of primary petrochemicals; plastics and synthetic fibres; pharmaceutical agents; insecticides, herbicides and insect pheromones, dyes, detergents, perfumes and flavours; commercially important microbial transformations. [3-0-0]

CHEM 413 (3) Mechanistic Enzymology 

Chemistry of cofactors; biosynthetic transformations; molecular synthesis; transformation and degradation; natural product biosynthesis. 

CHEM 414 (3) Coordination Chemistry of the Transition Elements 

Molecular and electronic structures and reactivities of coordination compounds of the transition elements. 

CHEM 415 (3) Advanced Chemistry Laboratory 

Integrated laboratory course designed to illustrate principles of modern analytical, inorganic, organic and physical chemistry. [0-8*-0]

CHEM 416 (3) Physical and Theoretical Organic Chemistry 

Energetics and catalysis in organic reactions. Pericyclic reactions. Substituent effects. Linear free energy relationships. 

CHEM 417 (3) Nuclear Chemistry and Radiochemistry 

Basic treatment of the nucleus, with analogy to concepts in chemistry. Nuclear stabilities and associated radioactive decay processes. Nuclear structure. Applications of radioisotopes in chemistry. The interaction of radiation with matter. [3-0-0]

CHEM 418 (3) Organometallic Chemistry 

The chemistry of compounds containing organic groups directly bonded to metals and metalloids. Emphasis will be placed on the structure and bonding of the compounds and their use in synthetic chemistry. 

CHEM 425 (6) Chemistry Integrated Laboratory 

Integrated course designed to illustrate principles of modern laboratory chemistry. [0-8-0; 0-8-0]

CHEM 427 (3) Chemistry of Materials 

Introduction to the chemistry, theory and applications of contemporary materials. 

CHEM 430 (3/6) d Developments in Contemporary Chemistry 

A review of modern developments in general chemistry for teachers of Secondary School chemistry (Not for credit in the Faculty of Science). Course is offered periodically in extra-sessional sessions. 

CHEM 435 (3) Bio-Inorganic Chemistry 

A discussion of the involvement of inorganic chemistry in biological systems. Chemistry of cations, metalloenzymes, and simpler model systems. Reactions of coordinated ligands, chemistry of sulphur and phosphorus. 

CHEM 448 (3/6) d Directed Studies in Chemistry 

Students will undertake an investigation of a specific topic as agreed upon by the student and the faculty supervisor. Open to third- and fourth-year chemistry students. 

CHEM 449 (6) Seminar and Thesis 

Original research work under the direction of a faculty member. Weekly seminar. Required of all Honours students. Open to Majors students with a satisfactory standing and permission of the department head. 

CHEM 498 (3) Co-operative Work Placement III 

Approved and supervised technical work experience in an industrial research setting for a minimum of 3.5 months. Taken during the summer following fourth year. Technical report required. Restricted to students admitted to the Co-operative Education Program in Chemistry.

CHEM 499 (3) Co-operative Work Placement IV 

Approved and supervised technical work experience in an industrial research setting for a minimum of 3.5 months. Taken during the fall term of the fifth year. Technical report required. Restricted to students admitted to the Co-operative Education Program in Chemistry.

CHEM 501 (3) Applications of Quantum Mechanics in Chemistry 

CHEM 502 (3) Advanced Physical Chemistry of the Solid State 
CHEM 503 (3) Equilibrium Statistical Mechanics in Chemistry 

Introductory principles of Statistical Mechanics with illustrations of chemical importance. Applications to molecular gases, liquids, solids, independent particle statistics, electric and magnetic moments, radiation, chemical equilibrium and reaction rates. 

CHEM 504 (3) Relaxation Phenomena in Chemistry 

Microscopic description of relaxation processes. Introduction to stochastic processes, quantum time dependence and linear response theory, with application to chemical kinetics, NMR, lasers and line shapes. 

CHEM 507 (3/6) d Topics in Physical and Theoretical Chemistry 

CHEM 508 (3) Chemical Kinetics and Reaction Dynamics 

Macroscopic and microscopic kinetics; transition state theory; collision theory and reaction cross section, energy distributions, molecular beams and experimental techniques. Credit will not be given for both CHEM 408 and CHEM 508. 

CHEM 509 (3) Electron and Photon Impact Phenomena 

Basic aspects of collision phenomena. Mass spectroscopy, UV and X-ray photoelectron spectroscopy, Auger spectroscopy, electron scattering, electron impact spectroscopy, breakdown of molecules under particle and photon impact, Penning ionization. 

CHEM 510 (3) Advanced Electronic Structure Theory 

CHEM 511 (3) Nuclear Decay Probes in Chemistry 

CHEM 512 (3) Radiation Chemistry 

The study of the interactions of ionizing radiations (and high energy particles) with matter to produce physical, chemical and biological changes, including a discussion of solvated electrons. 

CHEM 513 (3) Surface Chemistry 

Chemistry of the solid-gas interface: Modern methods for investigation of the structure of solid surfaces and interactions between solid surfaces and gases. Theory of adsorption, surface reactivity, and heterogeneous catalysis. 

CHEM 514 (3) Crystal Structures 

Crystal structures and structural analysis by the methods of X-ray diffraction and neutron diffraction. Credit will not be given for both CHEM 402 and CHEM 514. 

CHEM 516 (3/6) d Topics in Biophysical Chemistry 

CHEM 517 (3) Electrochemistry 

CHEM 518 (3/6) d Topics in Magnetic Resonance 

CHEM 519 (3/6) d Topics in Molecular Spectroscopy 

CHEM 521 (3/6) d Topics in Inorganic Chemistry 

CHEM 522 (3) Inorganic Reaction Mechanisms 

Substitution reactions and electron transfer processes in inorganic and organometallic chemistry. Catalytic processes involving metal hydrides, carbonyls, and organometallics. Proton transfer reactions. Photochemical reactions of metal complexes. 

CHEM 523 (3) Applied Inorganic Chemistry 

Topics chosen from: superconductors, batteries, fuel cells, metal organic chemical vapour deposition, inorganic polymers, laser isotope separation, nuclear fuels, environmental concerns. 

CHEM 524 (3) Chemistry of Organometallic Compounds 

CHEM 525 (3) Advanced Coordination Chemistry 

CHEM 526 (3) Bioinorganic Chemistry 

Inorganic aspects of biological chemistry; emphasis on the role of metal ions and metalloenzymes.

CHEM 527 (3) Materials Chemistry 

CHEM 528 (3) Symmetry and Molecular Spectroscopy in Inorganic Chemistry 

Group theory, and vibrational and electronic spectroscopy (including optical rotatory dispersion and circular dichroism). 

CHEM 529 (3) Structural Methods in Inorganic Chemistry 

NMR, ESR, mass spectrometry, photoelectron spectroscopy (Auger, UV, X-Ray), Mossbauer spectroscopy, electrochemistry. 

CHEM 531 (3) Analytical Spectroscopy 

Fundamental and practical aspects of optical methods for atomic and molecular analysis: frequency and intensity measurements; absorption, fluorescence, and emission techniques and instrumentation. 

CHEM 533 (3) Bioanalytical Chemistry 

CHEM 534 (3) Chromatography and Mass Spectrometry 

Gas, liquid and supercritical fluid chromatography. Mass spectrometry: ionization processes, mass analyses, ion molecule reactions, fragmentation processes. 

CHEM 535 (3/6) d Topics in Analytical Chemistry 

CHEM 540 (1) Seminar in Chemistry 

Compulsory for all graduate students in Chemistry. Pass/Fail. 

CHEM 548 (0) Research Conference 

Attendance is compulsory for all graduate students in each year of registration for the M.Sc. or Ph.D. in chemistry. No credit value. 

CHEM 549 (18) M.Sc. Thesis 

CHEM 561 (3) Organic Chemistry 

Fundamentals of reactivity and stereoselectivity, including stereoelectronic theory. 

CHEM 562 (3) Advanced Organic Chemistry 

Organic photochemistry, conformational analysis, stereochemistry of chiral substances. 

CHEM 563 (3) Advanced Physical Organic Chemistry 

Discussion of acidity functions, photochemistry and reactive intermediates in organic chemistry. Applications of molecular orbital theory to organic systems. 

CHEM 566 (3) Advanced Organic Synthesis 

Discussion of modern synthetic methods and applications to the synthesis of complex organic molecules. 

CHEM 567 (3) Heterocyclic Chemistry 

The synthesis, reactions and properties of the principal families of heterocyclic compounds. 

CHEM 568 (3/6) d Topics in Organic Chemistry 

CHEM 569 (3) Advanced Mechanistic Enzymology 

CHEM 570 (3) Carbohydrates 

Synthesis, reactions and chemical properties of mono- and oligosaccharides; applications of these concepts to the study of polysaccharide structures. 

CHEM 573 (3) Application of Spectroscopy to Organic Structural Determinations 

A problem solving course to illustrate the application of NMR, mass spectrometry, ORD, CD, etc. to elucidation of structures of organic and organometallic compounds. 

CHEM 649 (0) Doctoral Dissertation 

Computer Science (Vancouver - BSc)
Computer Science (Okanagan - BSc)
Computer science deals with using and improving computers as tools for uncountable applications. For example, one stream of computer science is in computational intelligence, where people work to create computer systems that can perceive and reason about the world and surroundings. Bioinformatics is another stream in which computers are used to characterize and sequence the molecular components of living things. The Human Genome Project relied heavily on computer systems to store the human gene sequence. One can also study and design hardware and software programs and develop databases. Computer graphics and animation is another stream, which is used for creating games and movies and even modeling human body parts, which can be used to train medical students. Computer Science graduates move into high-tech careers as software engineers, systems analysts, technical writers, web developers, researchers, programmers, and software testers. They may also apply their computer skills to enhance careers as biologists, architects, foresters, teachers, and psychologists.

Programs offered include:

· Major or Honours, Computer Science 

· Combined Major, Computer Science and Biology 

· Combined Major, Computer Science and another science subject 

· Combined Honours, Computer Science and another science subject 

· Combined Major and Honours, Computer Science and Mathematics 

· Combined Major and Honours, Computer Science and Physics 

· Combined Major and Honours, Computer Science and Statistics 

· Honours, Computer Science and Software Engineering 

· Major, Computer Science and Software Engineering 

· Co-op 

Courses are listed at http://www.students.ubc.ca/calendar/courses.cfm?code=CPSC
Earth & Environmental Sciences (Okanagan)
Earth and Environmental Sciences is the study of the history, structure, and properties of the earth. The program applies scientific knowledge from many disciplines to issues relating to pollution, resource use and sustainability, and the endangerment and extinction of species and natural systems. Earth and Ocean Sciences spans virtually all aspects of understanding the history and dynamics of our planet, as well as how to best manage its resources and the environment we live in. The field is all about understanding how the earth works, from the core to the atmosphere, and from the distant genesis of our planet to current and future trends in environmental and global issues. Students gain a fundamental understanding of past and present relationships among air, water, rocks and minerals, and biota. The emphasis of the program is on the interactions between humans and the environment. Earth and Ocean Sciences offers a major degree for students who have a general interest in the earth sciences but do not intend to pursue a professional career in geological sciences, geophysics or oceanography. The program is extremely flexible. Programs offered include:

· Major, Earth and Ocean Sciences 

· Co-op 

Facilities include the newly developed Species at Risk and Habitat Studies (SARAHS) Centre whose mandate is to identify and examine forces crucial to the success of species listed as currently at risk. State-of-the-art equipment includes a DNA sequencer, molecular laboratory equipment and high performance computers.

Earth & Environmental Sciences Courses

EESC 101 (3) Environmental Science 

The science behind the main environmental challenges facing society. Quantitative basis for evaluation of environmental issues and sustainability from a global perspective. 

EESC 111 (3) Earth and Environmental Sciences 

Minerals composing igneous, metamorphic, and sedimentary rocks, and how planet earth works. Processes operating in and on the earth, oceans, and atmosphere. These processes are related to resource and environmental issues. Optional half-day field trip. OUC equivalent: EESC 111. [3-2-0] 

EESC 121 (3) Natural History of the Earth 

Evolution of the Earth, its oceans, atmosphere, and life, beginning with the origin of the universe and ending with the ice age and human evolution. Methods of studying earth history, dating methods, and organic evolution are surveyed. OUC equivalent: EESC 121. [3-2-0]

EESC 200 (3) Mineralogy 

Introduction to the physical and chemical properties of common rock-forming minerals and crystallography. Mineral associations, resources, and the environmental implications of minerals. OUC equivalent: EESC 200. [2-3-0]

EESC 201 (3) Optical Mineralogy and Petrology 

Common rock-forming minerals in igneous and metamorphic rocks using the polarizing microscope. Use of minerals and rock textures as a means of determining the origin of rocks. OUC equivalent: EESC 201. [2-3-0]

EESC 205 (3) Introduction to Hydrology 

Principles of hydrology at site, watershed, and larger regional scales. Introduction to techniques of measurement and analysis. Emphasizes surface water hydrology of western North America. OUC equivalent: EESC 205. [3-3-0] 

EESC 212 (3) Weather and Climate 

Applications of systems theory in the study of weather and climate. Analysis of factors controlling climates from macro to micro scales; general circulation of the atmosphere; weather systems and forecasting; climate change; climate classification; and methods of collecting and analyzing climate data. OUC equivalent: EESC 212. [3-3-0] 

EESC 213 (3) Introductory Forest Science and Management 

Global forests, classification, silviculture, forest tenure systems, forest policy evolution, forest regulations, and the profession. Other topics may include eco-forestry, sustainable forest management, certification, the role of information technologies and research. OUC equivalent: EESC 213. [3-0-0] 

EESC 222 (3) Geomorphology 

Origin, nature, and distribution of landforms and landform assemblages. Historical development of major geomorphology concepts. Structure, process, stage, equilibrium, and thresholds as landform controls. Landforms resulting from fluvial and glacial processes, using local and international examples. OUC equivalent: EESC 222. [3-3-0] 

EESC 301 (3) Limnology 

Integrated approaches to freshwater science and its place in environmental science. Ecosystem ecology of inland waters relating to aquatic organisms with their physical and chemical environment. Participation in a one-day weekend field trip in September or early October is required. OUC equivalent: EESC 301. Credit will be granted for only one of EESC 301, BIOL 301 (formerly BIOL 307), or BIOL 402 (UBC Vancouver). [3-3-0] 

EESC 305 (3) Land-Use Hydrology 

Interaction between vegetation and water. Effects of land use on the hydrology of watersheds. A range of topical aspects of land-use hydrology. Specific practices such as the hydrological effects of clearfelling, regrowth of forest (tree planting), grazing, cultivation, irrigation, and wildland fire. OUC equivalent: EESC 305. [3-3-0]

EESC 309 (3) Global Biogeochemistry 

Functional processes and reactions of our living planet. Cycles of materials and energy among the atmosphere, lithosphere, and terrestrial and aquatic ecosystems. Case studies on the degradation of ecosystem function from anthropogenic alterations of natural cycles. [3-0-0]

EESC 311 (3) Environment Impact Assessment 

Principles, methods, and applications of environmental impact assessment. Understanding of how environmental impact assessment is carried out and the value of impact assessment in the decision making processes. OUC equivalent: EESC 311. [2-3-0]

EESC 313 (3) Management of Forested Watersheds 

Effects of land management on quality, quantity, and timing of water flow, emphasizing integrated land use management and maintenance of environmental quality. OUC equivalent: EESC 313. [2-2-0].

EESC 321 (3) Paleontology 

Fossils as evidence of ancient living populations; descriptive classification and identification. Death, burial, and fossilization. Diversification, survival, extinction in the context of paleoecology, and organic evolution through time. OUC equivalent: EESC 321. [2-2-0]

EESC 322 (3) Igneous and Metamorphic Petrology 

Description, classification, and genesis of igneous and metamorphic rocks, as well as past and present plate tectonic implications. Labs focus on BC rocks as well as other samples from around the world. OUC equivalent: EESC 322. [3-3-0]

EESC 323 (3) Geochemistry 

Origin, distribution, and cycles of elements in the earth; evolution of the ocean and atmosphere; introduction to low-temperature aqueous solution chemistry. OUC equivalent: EESC 323. [2-2-0]

EESC 325 (3) Structure and Tectonics 

How stresses acting on Earth's materials cause them to become strained. In a plate tectonic context, structural and geological data describing geologic structures such as folds and faults are reviewed, then used to interpret physical processes for deformation and structures developing from deformation of the crust. OUC equivalent: EESC 325. [3-3-0]

EESC 333 (3) Analytical Geochemistry 

Application of chemical and instrumental methods to the analysis of water, silicate rocks, sediments, soils, and minerals. Sampling problems in geochemistry are covered. OUC equivalent: EESC 333. [3-3-0]

EESC 335 (3) Field Techniques 

Techniques of geological mapping; acquisition/interpretation of environmental field data. Two-week (10 day) course; daily field exercises; equivalent of three lecture hours and three lab hours each day. Offered in the spring following final exam period. Students must arrange their own transportation to and from field locations. OUC equivalent: EESC 335. 

EESC 341 (3) Quaternary Paleontology, Paleoecology, and Environmental Change 

Recent natural and anthropogenic environmental changes interpreted from paleoecological records: Pleistocene glaciations, Holocene warming, Hypsithermal, Little Ice Age, European settlement, recent industrialization. Impacts of environmental changes on North American terrestrial and aquatic communities. Focus on BC and adjacent environments. Students are expected to participate in one field trip. OUC equivalent: EESC 341. [3-3*-0] 

EESC 342 (3) Hydrogeology 

Introduction to the theory of groundwater flow; flow nets; regional groundwater resource evaluation; well hydraulics; role of groundwater in geologic processes. OUC equivalent: EESC 342. [3-2-0]

EESC 350 (3) Exploration Geophysics 

Instrumentation, application, and limitations of gravity, magnetic, electromagnetic, electrical, acoustic, and seismic methods in the exploration for mineral and energy resources and in engineering applications; survey navigation. OUC equivalent: GEOP 360. [3-3-0]

EESC 356 (3) Stratigraphy and Sedimentology 

Introduction to sediments, soils, sedimentary rocks, stratigraphy, and the stratigraphic code and sedimentary petrology. Selected facies models and methods of environmental analysis. OUC equivalent: EESC 356. [2-2-0] 

EESC 360 (3) Geologic Resources and the Environment 

Mineral deposits, their geologic settings, genetic classification and models; mineral economics, exploration and mining methods; mining impact on the environment; fossil fuels, and related environmental issues. OUC equivalent: EESC 360. [2-2-0]

EESC 400 (6) Freshwater Science II 

Extension of EESC 301 and 302 in which specific applications will be addressed. A large portion of this course will be devoted to a major student project. OUC equivalent: EESC 400. [2-4-0]

EESC 401 (3) Advanced Mineralogy 

Crystal chemistry of the major rock-forming minerals. Concepts behind the behaviour of minerals as solid-state materials, including structure and bonding of minerals, chemical substitutions and solid-state transformations, high temperature and pressure behaviour, chemical weathering, and kinetics. OUC equivalent: EESC 401. [3-3*-0]

EESC 402 (3) Freshwater Resource Issues and Management 

Integrated approach to freshwater resource issues and management and their place in environmental science. Topical issues in freshwater resources, with emphasis on management options and consequences. Two field trips are required. Credit will not be granted for both EESC 402 and EESC 302. OUC equivalent: EESC 302. [2-4-0]

EESC 413 (3) Analytical Methods in Hydrology 

Development of ability to apply various analytical methods on hydrological data for watershed or water resource planning and management. Provides solid numerical skills in hydrological science. Introduces a range of methods such as frequency analysis, regionalization, GIS (geographic information systems) application, and time series analysis and modelling. OUC equivalent: EESC 413. [2-3-0]

EESC 418 (3) Special Topics in Earth and Environmental Sciences 

Topics depend on faculty member involved and student interest. Lectures provide background information and recent advances on the topic. Students must present a seminar using original literature in the field. Delivery depends on student demand and availability of appropriate faculty. OUC equivalent: EESC 418. 

EESC 419 (3) Special Topics II 

Topics will depend on the faculty member involved and student interest. Lectures provide background information and investigate recent advances in the subject area. Labs give practical experience and augment and give relevance to lecture material. This course may be taken more than once with a different topic. OUC equivalent: EESC 419. 

EESC 423 (3) Tracers of Natural Processes 

Use of stable and radiogenic isotopes in following and dating processes in the biosphere, atmosphere, hydrosphere, and lithosphere. Environmental, climate, pollution, and archaeological issues. Designed for, but not restricted to, students in Earth and Environmental Science, Biology, Chemistry, Geography, and Archaeology. OUC equivalent: EESC 423. [3-0-0]

EESC 431 (3) Quaternary Glacial Environments 

Origin, nature, and distribution of glacial landforms and landform assemblages. Evaluation of hypotheses and theories on formation of glacial landforms and sediments, glacial mechanics, hydrology, and Quaternary stratigraphy. Students are required to attend several field trips. OUC equivalent: EESC 431. [3-3-0]

EESC 435 (3) Applied Fluvial Geomorphology Field Techniques 

Field measurements required to analyze stream flood capacity, stability, and habitat. Team projects use a nearby stream that originates in mountain highlands but is diverted through feedlots and urban storm sewers. Two-week (10-day) course. 15 lecture hours and 15 lab hours completed each week. OUC equivalent: EESC 435. 

EESC 437 (3) Terrain Analysis 

Terrain categories, mapping in the field and from aerial photographs, forest management uses for terrain data. Professional BC guidelines for terrain analysis. Two-week (10-day) course. Offered in spring following final exams. Equivalent of 15 weekly lab hours. Students must arrange own transportation to/from Kelowna-area field locations. OUC equivalent: EESC 437. [15-15-0] 

EESC 448 (3-6) d Directed Studies in Earth and Environmental Sciences 

OUC equivalent: EESC 448.

EESC 449 (3-6) d Honours Thesis 

Independent research project to introduce the student to experimental design, data collection, and interpretation in preparation for future professional challenges and graduate studies. A written thesis and presentation of the research at a public seminar or in a poster presentation are required. OUC equivalent: EESC 449. 

EESC 456 (3) Soil Science 

Soil physics, soil classification (pedology), and soil chemistry. Role of soil in relation to other disciplines. Emphasis on practical application of the science. Serves needs of earth scientists, geomorphologists, environmental scientists, and archaeologists for a scientific background in soil science. OUC equivalent: EESC 456. [3-3-0] 

Earth & Ocean Sciences
Earth and Ocean Sciences offers students the opportunity to combine their interests in physics, mathematics, chemistry, biology, computer applications, and the environment. Students study the atmosphere and the solid and liquid earth, using knowledge of the past and present to predict the future of our global system. Specific areas of focus include: Mineral and Fuel Deposits, Crustal and Mantle Processes, Sedimentary Geology and Geobiology, Environmental Geology, Understanding Earth's Physics, Climate, and Paleontology. UBC's Earth and Ocean Sciences (which incorporates Geology, Geophysics & Oceanography) is one of the largest and most diverse departments of its kind in the world. It is home to the Pacific Museum of the Earth and a new Earth System Science building is planned. Programs offered include:

· B.Sc. Majors Environmental Sciences Major 

· B.Sc Honours degrees in EOS. Environmental Sciences Honours 

· B.A.Sc. in Geological Engineering -A student completing the B.A.Sc. program receives an "Engineering" degree and qualifies for registration in BC as a "Professional Engineer in Training" (EIT) and normally become eligible for full P.Eng. registration after 4 years of practical experience.

· B.Sc. Majors in Atmospheric Science - Sponsored jointly by the Departments of Geography and Earth and Ocean Science, this program offers undergraduate B.Sc. Major, B.Sc. Honours, B.Sc. Major (Co-op) degrees. There is also a diploma program in meteorology.

· B.Sc. Programs in Environmental Science - The Bachelor of Science program in Environmental Sciences is designed to give students a broad perspective on the environment. The program concentrates on understanding the major environmental issues facing human societies and it adopts an integrative cross-disciplinary approach to the study of these issues. This program offers undergraduate B.Sc. Major and B.Sc. Honours.  

· Co-op programs require an extra year to complete, but they include work terms with industry employers. 

Earth and Ocean Sciences Courses

EOSC 110 (3) The Solid Earth: A Dynamic Planet 

Earth's origin, composition, structure, and natural resources. Plate tectonics as the driving force for volcanism, mountain building, and earthquakes. Imaging Earth's interior. Environmental geoscience and sustainability. (Consult the Credit Exclusion list for the Faculty of Science section of the Calendar.) [3-0-0]

EOSC 111 (1) Laboratory Exploration of Planet Earth 

An examination of the processes that shape and change the planet earth. This laboratory course accompanies any of EOSC 110, EOSC 112, EOSC 114, EOSC 116. Course content is customizable at the individual student level. [0-3-0]

EOSC 112 (3) The Fluid Earth: Atmosphere and Ocean 

Introduction to processes in ocean and atmosphere. Heat, current, winds, clouds, marine life, resources. Effects of coupling, climate change, pollution. (Consult the Credit Exclusion list, within the Faculty of Science section in the Calendar.) [3-0-0]

EOSC 114 (3) The Catastrophic Earth: Natural Disasters 

Introduction to causes and physical characteristics of disasters such as volcanic eruptions, earthquakes, tsunamis, hurricanes, storm surge, thunderstorms, tornadoes, landslides, wind waves, meteor impacts, mass extinctions. [3-0-0]

EOSC 116 (3) Dinosaurs' Earth 

Geologic time and earth habitat of dinosaurs; tectonic, climate, and ocean changes. Reading the fossil record of dinosaurs and their environment from rise through extinction. [3-0-0]

EOSC 210 (3) Earth Science for Engineers 

Focus on the interaction between society and the geologic environment. Locating, assessing and developing natural resources; understanding and preparing for natural hazards, design of structures and waste disposal sites. For applied science and forestry students only. [3-2-0]

EOSC 211 (3) Computer Methods in Earth, Ocean and Atmospheric Sciences 

Mathematical computer-based problem solving in the physical, chemical, and biological sciences. Problems drawn from studies of the earth, the oceans and the atmosphere. [2-0-2]

EOSC 212 (3) Topics in the Earth and Planetary Sciences 

Cutting edge problems in earth, ocean, atmospheric and planetary sciences. Topics will be introduced through discussions of the current literature. [3-0-0]

EOSC 217 (3) The Science and Practice of Sustainability 

Two week interdisciplinary field school. Earth system science, ecoliteracy, ecofootprinting, sustainability indicators, geological/climatological rates compared to human timescales. 

EOSC 220 (3) Introductory Mineralogy 

Introduction to crystallography, physical and chemical properties of minerals. Recognition and identification of common minerals. Please consult the Faculty of Science Credit Exclusion List: www.students.ubc.ca/calendar/index.cfm?tree=12,215,410,414. [2-3-0]

EOSC 221 (3) Introductory Petrology 

Optical mineralogy and the classification and genesis of igneous, metamorphic and sedimentary rocks. [2-3-0]

EOSC 222 (3) Geological Time 

Measuring geological time and understanding Earth history using stratigraphic principles, paleontology and radioactive decay. Please consult the Faculty of Science Credit Exclusion List: www.students.ubc.ca/calendar/index.cfm?tree=12,215,410,414. [2-2-0]

EOSC 223 (3) Field Techniques 

Introduction to the techniques of geological mapping and the interpretation of field data. Includes three one-day field trips on weekends plus a seven-day field school after Spring examinations. A fee is to be paid by January 31. [2-2-0]

EOSC 250 (3) Fields and Fluxes 

Application of classical theory of scalar and vector fields to geophysical sciences. Conductive, convective and radiative energy flux, gravitation, electrostatics, and magnetostatics. Gauss' and Stokes' theorems. [3-0-0]

EOSC 252 (3) Introduction to Experimental Geophysics 

Physical properties of geological materials determined from laboratory measurements and application to geophysical field surveys. [2-3-0]

EOSC 256 (3) Earthquakes 

Characteristics, types, plate tectonics, faults, earth stresses and strains, seismic waves, magnitude scales, instrumentation, hazard mapping, prediction, and forecasting. [3-0-0]

EOSC 270 (3) Marine Biodiversity 

Introduction to diversity of marine habitats and ecosystems; hydrothermal vent, intertidal, coral reef, estuarine, deep sea, and polar ecosystems; impacts of ecosystem change; evolution of ocean plankton; invasive species; climate change; pollution. [3-0-0]

EOSC 310 (3) The Earth and the Solar System 

The Earth as a planet: its composition, internal dynamics, and surface evolution. Rotation, magnetic field, plate tectonics, earthquakes, volcanoes. The ocean, atmosphere, and biosphere as components of a varying geo-environment. Not for credit in the Faculties of Science and Applied Science. No background in science or mathematics is required. Please consult the Faculty of Science Credit Exclusion List: www.students.ubc.ca/calendar/index.cfm?tree=12,215,410,414. [3-0-0]

EOSC 311 (3) The Earth and its Resources 

An introduction to the Earth with emphasis on its industrial and aesthetic resources. Rocks, minerals, gold, diamonds, sediments, fossils, oil and gas, canyons, and volcanoes and the processes that create them. Not for credit in the Faculties of Science and Applied Science. No background in Science or Mathematics is required. [3-0-0]

EOSC 312 (3) The Earth System and Environmental Evolution 

Earth's environmental history and aspects of contemporary global change. Plate tectonics, mass extinction, and the Gaia Hypothesis. Not for credit in the Faculties of Science or Applied Science. [3-0-0]

EOSC 314 (3) The Ocean Environment 

An introduction to the oceans and the processes that have shaped them, their composition and movement, waves, tides, beaches, interactions with the atmosphere and human exploitation of the non-living resources. Not for credit in the Faculties of Science or Applied Science. No background in Science or Mathematics is required. [3-0-0]

EOSC 315 (3) The Ocean Ecosystem 

An introduction to life in the oceans, its variety and evolution; primary producers and their links to the environment, zooplankton, marine communities, living marine resources and their role in today's world. Not for credit in the Faculties of Science or Applied Science. [3-0-0]

EOSC 320 (3) Sedimentology 

Origin, diagenesis and geochemistry of sediments and sedimentary rocks. [2-2-0]

EOSC 321 (3) Igneous Petrology 

The origin and formation of igneous rocks. [2-3-0]

EOSC 322 (3) Metamorphic Petrology 

Deciphering lithospheric processes as recorded by the mineralogy, chemistry and textures of metamorphosed rocks. [2-3-0]

EOSC 323 (3) Structural Geology I 

Analysis and interpretation of natural deformation. [2-3-0].

EOSC 324 (3) Introduction to Mineralogy and Petrology 

The common minerals and rocks, and the processes that formed them. 

EOSC 326 (3) Earth and Life Through Time 

The fossil record of adaptation and extinction emphasizing the interaction of biological and geological processes. Not for credit in any Earth and Ocean Sciences program but allowable as credit towards the Earth Science component in the general science program. Please consult the Faculty of Science Credit Exclusion List: www.students.ubc.ca/calendar/index.cfm?tree=12,215,410,414. [3-0-0]

EOSC 327 (3) Geochemical Thermodynamics 

Application of chemical thermodynamics to problem solving in the earth sciences. Geochemical tools are developed for: low-T aqueous geochemistry, high-T, high-P processes in the lithosphere, ore-deposit formation, and for prediction of geochemical reaction rates in all environments. [2-2-0]

EOSC 328 (3) Field Geology 

Recording and processing geological data in the field. Held within the three weeks following April examinations after third year. A special fee is to be paid by January 31. 

EOSC 329 (3) Groundwater Hydrology 

Introduction to theory of groundwater flow; flow nets; regional groundwater resource evaluation; well hydraulics; role of groundwater in geologic processes. [2-2*-2*]

EOSC 330 (3) Principles of Geomorphology 

Landform development; morphological and historical analysis of landforms; applications in engineering and resource development. Please consult the Faculty of Science Credit Exclusion List: www.students.ubc.ca/calendar/index.cfm?tree=12,215,410,414. [3-2-0]

EOSC 331 (3) Introduction to Mineral Deposits and Exploration Geology 

Introduction to economic geology and models related to mineral exploration. Study includes typical deposit types and their plate tectonic setting. [2-3-0]

EOSC 332 (3) Tectonic Evolution of North America 

An overview of the geology and tectonic evolution of North America; comparisons and contrasts between Precambrian rocks of the North American craton and Phanerozoic belts of the Cordilleran, Appalachian, Ouachita and Innuitian orogens; interrelations between sedimentation, deformation, metamorphism and magmatism in a plate tectonic context. [3-0-0]

EOSC 333 (3) Elemental and Isotopic Geochemistry 

Analytical methods in geochemistry, major and trace element geochemistry, radiogenic isotopes, geochemistry of seawater, the mantle, basalts, subduction zones, sedimentary rocks, continental crust. [2-2-0]

EOSC 350 (3) Environmental, Geotechnical, and Exploration Geophysics I 

Principles of geophysical survey design, data acquisition, processing and interpretation with emphasis on near-surface problems. Magnetic, seismic reflection/refraction, electromagnetic and ground penetrating radar surveys. Case history analysis of environmental and geotechnical problems. [3-2-0]

EOSC 351 (3) Environmental, Geotechnical, and Exploration Geophysics II 

Geophysical techniques for near surface and deeper structure DC resistivity, induced polarization, gravity and electromagnetic surveys. Case history analysis of environmental, geotechnical and exploration problems. [3-2-0]

EOSC 352 (3) Geophysical Continuum Dynamics 

Introduction to tensor calculus and continuum mechanics. Stress, strain and strain-rate tensors. Mass, momentum and energy balance. Applications to problems of geophysical heat transport, elasticity and fluid dynamics illustrated using MATLAB. [3-0]

EOSC 353 (3) Seismology 

Hooke's law for isotropic continua, elastic wave equation, reflection and refraction methods for imaging the Earth's internal structure, plane waves in an infinite medium and interaction with boundaries, body wave seismology, inversion of travel-time curves, generalized ray theory, crustal seismology, surface waves and earthquake source studies. [3-3*]

EOSC 354 (3) Analysis of Time Series and Inverse Theory for Earth Scientists 

Continuous and discrete Fourier transforms, correlation and convolution, spectral estimates, optimum least-squares filters, deconvolution and prediction, frequency-wave number filtering. A practical course on computer techniques applied to the analysis of a wide range of geophysical phenomena. [3-2-0]

EOSC 355 (3) The Planets 

Diversity among the planets and moons of the solar system; integrating concepts across scientific disciplines, including geology, geophysics, and atmospheric science to understand how planets evolve. [3-0]

EOSC 356 (1) Introduction to Planetary Science 

Computer and web-based exercises, visualizations, and reading assignments on current research topics in planetary science. [0-2]

EOSC 370 (3) Introduction to Physical and Chemical Oceanography 

History and development of oceanography; methods; ocean basin structure; properties of seawater; salinity, temperature and density distributions; circulation; waves and tides; acoustics, the oceans and climate. [3-0-0]

EOSC 371 (3) Introduction to Biological and Geological Oceanography 

Organisms in the sea and their relation to the physical and chemical environment; marine sediments and their relationships to biologic and physical processes. [3-0-0] 

EOSC 398 (3) Co-operative Work Placement I 

Approved and supervised technical work experience in an industrial, university or government setting for a minimum of 14 weeks. Normally taken in the Summer Session (Terms 1 and 2) following second year. Technical report required. Restricted to students admitted to the Co-operative Education Program in Earth and Ocean Sciences. 

EOSC 399 (3) Co-operative Work Placement II 

Approved and supervised technical work experience in an industrial, university or government setting for a minimum of 14 weeks. Normally taken in Winter Session (Term 1) in third year. Technical report required. Restricted to students admitted to the Co-operative Education Program in Earth and Ocean Sciences. 

EOSC 420 (3) Volcanology 

Field and lab-based studies in volcanology concentrating on physical and chemical aspects of volcanic processes. [2-3-0]

EOSC 421 (3) Advanced Sedimentology 

Description and interpretation of ancient and modern sediments, with emphasis on the origin, composition, textures, structures, diagenesis and chemistry of biogenic sediments. [2-2-0]

EOSC 422 (3) Structural Geology II 

Studies of natural deformation using advanced techniques. [2-3-0]

EOSC 424 (3) Advanced Mineral Deposits and Ore Petrology 

Metal solubility and transport, chemical activity diagrams, fluid inclusions, stable isotopes, radiogenic isotopes, geothermometry, geobarometry, alteration and metal zonation, and mineral exploration. Minerals of ore deposits studied using optical microscopy. [2-3-0]

EOSC 425 (3) Paleontology 

Assessment of the geological impact of life both before and after the advent of hard skeletons. Fossilization processes; skeletal composition and structure; numerical taxonomy; bioerosion; biostratigraphy; and paleobiogeography in the context of plate tectonics. Offered in alternate years. [2-3-0]

EOSC 428 (3) Field Techniques in Groundwater Hydrology 

Hydraulic head measurements, water-quality sampling, pump and slug testing, infiltration measurements, profiling techniques. Held over five days after spring term at the Richmond groundwater hydrology field-school site. Enrolment limitations. 

EOSC 429 (3) Groundwater Contamination 

Contaminant transport processes in groundwater flow systems; aqueous and multiphase transport; mathematical models describing migration and chemical evolution of contaminant plumes; case studies. [2-2-0]

EOSC 430 (3) Aqueous Geochemistry 

Quantitative approaches to practical aqueous geochemistry problems. Equilibrium thermodynamics, kinetics, complexation, oxidation reduction, cation exchange, sorption and partitioning of organics. Case Studies. [2-2-0]

EOSC 431 (3) Groundwater Remediation 

Methods for containment and remediation of subsurface contaminants; including groundwater control, groundwater extraction, and in situ treatment. Experience with common design approaches. [2-2-0]

EOSC 432 (3) Fossil Fuels 

Origin, geochemistry and distribution of petroleum and coal in the stratigraphic record. Sedimentation of organic matter, organic diagenesis, migration and accumulation of hydrocarbons. Principles of exploration and development. Techniques for measurement of organic maturation and source rock analyses. [2-2-0]

EOSC 433 (3) Geotechnical Engineering Practice 

Application of rock/soil engineering principles and techniques used in geotechnical design. Influence of geological factors, design of ground support, and use of geotechnical instrumentation and numerical analyses for tunneling and slope stability projects. Case histories. [2-2-0]

EOSC 434 (3) Principles of Geological Engineering 

Role of geology and hydrogeology in siting, design, and construction of engineering structures; synthesis of rock mechanics and soil mechanics methods in various geological environments; introduction to computer applications in geological engineering. [2-2-0]

EOSC 447 (6) Thesis 

For B.A.Sc. Topic to be approved by the Department. [0-3-0]

EOSC 448 (3/6) c Directed Studies 

Investigation of a topic to be agreed upon by a member of the faculty and the student. Permission of an undergraduate adviser and of the supervising faculty member is required before registration. 

EOSC 449 (6) Thesis 

All Honours students are required to submit a thesis involving original research on a subject approved by the Department. Restricted to students in the Honours program. 

EOSC 450 (3) Potential Fields in Earth and Planetary Sciences 

Theory, application and quantitative interpretation of potential field methods in Earth and planetary sciences. Topics drawn from problems in geophysical exploration, geodesy, geodynamics of the planets, geomagnetism, planetary magnetic fields, heat flow and fluid flow. [3-0-0]

EOSC 453 (3) Physics of the Earth and Other Planets 

Identification and quantitative analysis of diverse physical problems in the earth, ocean, atmospheric, and planetary sciences. [3-0-0]

EOSC 454 (4) Applied Geophysics 

Using geophysics to characterize the Earth's subsurface for resource exploration, engineering, environmental, and other tasks. Data acquisition, processing, inversion, and interpretation of individual and multiple surveys, including electrical, electromagnetic, seismic, gravity, and magnetic methods. [3-2-0]

EOSC 470 (3) Biological Oceanography 

A quantitative examination of processes regulating the abundance, distribution and production of phytoplankton, zooplankton, microbes and fish. Controls of primary and secondary production, ecosystem dynamics and foodwebs. [3-0-0]

EOSC 471 (3) Dynamic Biological Oceanography 

Examination of the links between physical processes and biological populations in the ocean environment. The influence of time and length scales, turbulence, coastal upwelling, fronts, tidal mixing and internal waves on the distribution of biological populations. [3-0-0]

EOSC 472 (3) Introduction to Marine Chemistry and Geochemistry 

Elemental abundance in seawater and marine sediments; solution chemistry of seawater; chemical and mineralogical composition of sediments; the carbonate system; organic matter in the sea; gases; the nutrient elements; heavy metals; geochemical balance in the oceans. [3-0-2*]

EOSC 473 (3) Methods in Oceanography 

Methods of data acquisition, study and analysis required in solving oceanographic problems. Includes a field school held during the mid-term break. A fee is to be paid by January 31. Open to third- and fourth-year students in Oceanography, or with permission of the Department Head. [0-3-0]

EOSC 474 (3) Marine Pollution 

An interdisciplinary study of pollution, with examples drawn from coastal and oceanic environments, including areas of local interest. Intended for third and fourth year students with a background in the sciences. [3-0-0]

EOSC 475 (3) Marine Microbiology 

Advanced biology, ecology and diversity of marine microbes. Emphasis on the roles of bacteria and viruses in marine foodwebs and geochemical cycles. [3-0-0]

EOSC 476 (3) Estuaries 

An interdisciplinary study of the features and the physical, chemical, biological and geological processes in estuaries. [3-0-2*]

EOSC 477 (3) Geophysical Fluid Dynamics 

The fundamental principles governing the flow of a density-stratified fluid on a rotating planet, with applications to the motions of the ocean and atmosphere. [3-0-0] 

EOSC 478 (3) Introduction to Fisheries Science 

An introduction to the ecology and management of freshwater and marine fisheries. Topics include: population dynamics, species interactions, communities, environmental influences, stock assessment, economics and sociology of fisheries. Laboratories will consist of numerical analyses and simulations. [2-0-3]

EOSC 490 (3) Student Directed Seminars in Earth and Ocean Sciences 

Self-directed, collaborative studies in earth and ocean sciences, in a group-learning environment, initiated and coordinated by senior undergraduate students with the supervision of a faculty advisor. Course structure, enrolment, and delivery methods will comply with the Handbook for Student Directed Seminars (www.vpacademic.ubc.ca/sds/sds_handbook.pdf). 

EOSC 498 (3) Co-operative Work Placement III 

Approved and supervised technical work experience in an industrial, university of government setting for a minimum of 14 weeks. Normally taken in the Summer Session (Terms 1 and 2) following third year. Technical report required. Restricted to students admitted to the Co-operative Education Program in Earth and Ocean Sciences. 

EOSC 499 (3) Co-operative Work Placement IV 

Approved and supervised technical work experience in an industrial, university or government setting for a minimum of 14 weeks. Normally taken in the Summer Session (Terms 1 and 2) following fourth year. Technical report required. Restricted to students admitted to the Co-operative Education Program in Earth and Ocean Sciences. 

EOSC 510 (3) Data Analysis in Atmospheric, Earth and Ocean Sciences [3-0-0]

EOSC 511 (3) Numerical Techniques for Ocean, Atmosphere and Earth Scientists 

This course is Web-based. Credit will not be granted for both ATSC 409 and ATSC 506/EOSC 511. 

EOSC 512 (3) Advanced Geophysical Fluid Dynamics 

EOSC 513 (3) Imaging and estimation with wavelets 

EOSC 514 (3) Introduction to Geological Fluid Mechanics 

EOSC 520 (3) Advanced Mineralogy 

Crystal structure, chemistry, origin and paragenesis of major rock-forming and ore minerals. 

EOSC 521 (3) Microbeam and Diffraction Methods for the Characterization of Minerals and Materials 

[2-3-0]

EOSC 522 (3) Methods and Modeling in Petrology and Geochemistry [3-0-2]

EOSC 523 (3) Isotope Geology 

EOSC 524 (3) Problems in Paleontology 

Seminar. Given in alternate years. 

EOSC 525 (3) Exploration Geochemistry 

Distribution of elements in relation to mineralization; application of geochemical techniques to mineral exploration. 

EOSC 526 (3) Mechanics of Natural Deformation 

Lectures and laboratory problems. 

EOSC 527 (3) Biogenic Sediments and Earth's Environmental History 

EOSC 528 (3) Advanced Coal Geology 

The origin and character of coal and associated strata. Petrology, chemistry and physical properties of coal. Sedimentology of peat, biochemical and geochemical stages of coalification and oxidation of coal. Use of organic matter as a geothermometer and inbasinal analysis. Structural analysis and character of coal deposits. Analytical methods applied to coal. 

EOSC 529 (3) Advanced Geotechnics 

Advanced topics in engineering geology. Emphasis will be on the physics of geological failures and the mathematical modelling of such failures for the purposes of analysis, prediction and design at engineering sites. 

EOSC 530 (3) Advanced Igneous Petrology 

Lectures, seminars and laboratories on the application of physical chemistry to the origin of igneous rocks; crystallization processes in silicate magmas; melt physical properties, heat transfer and fluid flow. 

EOSC 531 (3) Exploration Methodology 

EOSC 532 (3) Field Laboratory in Groundwater Hydrology 

Hydraulic head measurements, water-quality sampling, pump and slug testing, infiltration measurements, profiling techniques. Computer analysis of field data. Held after spring term at the Richmond groundwater hydrology field site. Enrolment limitations. 

EOSC 533 (3) Advanced Groundwater Hydrology 

Finite-difference models of steady-state and transient groundwater flow in the saturated and unsaturated zones; applications to regional groundwater flow, groundwater recharge, subsurface contributions to streamflow, and aquifer evaluation. 

EOSC 534 (3) Advanced Metamorphic Petrology 

The characterization of metamorphic processes using mineral assemblages, mineral compositions, thermodynamics, and mass conservation equations. 

EOSC 535 (3) Transport Processes in Porous Media 

Transport of mass and heat in groundwater flow systems; modelling techniques including an introduction to the finite-element method; modelling of groundwater contamination. 

EOSC 536 (3) Applied Groundwater Flow Modelling 

Mathematical principles of groundwater flow; detailed study of the equations of flow in confined and unconfined aquifers. Offered in alternate years. .

EOSC 537 (3) Topics in Groundwater Hydrology 

A survey of the principal literature. 

EOSC 538 (3) Diamond Exploration 

EOSC 539 (3) Geochemistry of Hydrothermal Ore Deposits 
EOSC 540 (3) Advanced Groundwater Geochemistry 

EOSC 541 (3) Multi-component Reactive Transport Modeling in Groundwater 
EOSC 542 (3) Advanced Volcanology 

EOSC 543 (1-3) d Topics in Solid Earth Sciences 

EOSC 544 (3) Geodynamics 

EOSC 545 (3) Advanced Models in Mineral Deposits 

EOSC 546 (3) Advanced Field Methods in Earth Science 

EOSC 547 (3) Tunneling and Underground Engineering 

EOSC 548 (3) Graduating Paper for Masters Candidates without Thesis 

EOSC 549 (6-12) d Master's Thesis 

EOSC 550 (3) Linear Inverse Theory 

Model construction, appraisal of nonuniqueness, and inference in linear problems. Tomographic inversions. 

EOSC 551 (2-4) c Earthquake Seismology 

Seismic source theory, wave propagation in layered media, anelasticity, free oscillations, instrumentation, data analysis and interpretation. 

EOSC 552 (2-4) c Geomagnetism and Aeronomy 

Description of the geomagnetic field, dynamo theory of the origin of the geomagnetic field, transient magnetic variations, magnetic storms and ionospheric disturbances. 

EOSC 553 (2-4) c Geophysical Analysis 

Lectures and seminars on applications of statistical communication theory to analysis of geophysical data, time series analysis, optimum linear systems, and decision theory. 

EOSC 554 (2-4) c Theoretical Glaciology 

Lectures and seminars on theoretical aspects of glacier mechanics; flow, stress and temperature fields, sliding theory, flow instabilities. 

EOSC 555 (2-4) c Nonlinear Inverse Theory 

Model construction, appraisal of nonuniqueness, and inference in nonlinear problems. Stochastic inverses, constrained optimization, joint inversions and image processing. 

EOSC 556 (2-6) c Studies in Applied Geophysics 

EOSC 557 (2-6) c Information Processing of Geophysical Data 

EOSC 558 (2-6) c Studies in Glaciology 

EOSC 559 (3) Rock Physics 

Topics include the material properties of porous rocks; the visco-elastic behaviour of rocks; elastic wave propagation and attenuation, and electrical properties. 

EOSC 560 (3) Theory of the Earth 

A quantitative approach to understanding the earth through elasticity and anelasticity, thermodynamics, geochemistry, and geomagnetism. Specific topics include free oscillations, geodynamics, evolution of the earth, and magnetohydrodynamics with dynamo theory. 

EOSC 561 (2-6) c Theory and Methods in Seismic Interpretation 

Topics to be selected from the following: forward modelling, analysis and inversion procedures as used in multichannel reflection, wide-angle reflection and refraction studies of the lithosphere. Velocity analyses, wave equation migration, dip moveout, synthetic seismograms, tomographic inversion, one-dimensional synthetic seismograms, tau-p methods, waveform inversion, two-dimensional ray tracing and synthetic seismograms, tomographic inversion. 

EOSC 562 (3) Mechanics of Earthquakes and Faulting 

EOSC 570 (3) Paleoceanography 

[3-0-0]

EOSC 571 (2-6) d Seminar in Physical Oceanography and Atmospheric Science 

EOSC 572 (3) Marine Geochemistry 

Geochemistry of marine sediments and geochemical cycles in the ocean. 

EOSC 573 (3) Methods in Oceanography 

EOSC 574 (3) Marine Phytoplankton Ecology 

Emphasis on the biology of the organisms and the physiological ecology of primary production by phytoplankton. EOSC 370 and EOSC 371 are recommended. Offered in alternate years. 

EOSC 575 (3) The Biology and Ecology of Marine Zooplanktonic Organisms 

EOSC 576 (3) Inorganic Chemical Tracers in the Study of Marine Systems 

The chemical composition of seawater, cycles of gases, trace metals and radionuclides within the sea, chemical tracers in the study of water mixing, water movement and changes in ocean currents over time. 

EOSC 577 (3) Inorganic Chemical Processes in the Marine Environment 

The solution chemistry of seawater, chemical speciation in natural waters, thermodynamic and kinetic modelling of marine chemical systems. 

EOSC 578 (3) Seminar in Biological Oceanography 

EOSC 579 (1) Dynamic Oceanography 

EOSC 580 (3) Dynamic Meteorology 

Applications of the equations of motion on a rotating sphere to selected large-scale atmospheric phenomena. Topics include the general circulation, wave generation and propagation, barotropic and baroclinic instability, climate modelling and the role of the oceans. Offered in alternate years. 

EOSC 581 (3) Seminar in Marine Sediment Geochemistry 

A review of selected areas of recent research on the geochemistry of marine sediments. This course is intended for graduate students with qualification in chemistry or geochemistry. 

EOSC 582 (3) Satellite Remote Sensing: Applications to Oceanography and Meteorology 

A review of the satellite-sensed data products used in research and operational aspects of oceanography and meteorology. 

EOSC 583 (3) Circulation Processes and Transport Mechanisms in Observational Oceanography 

EOSC 584 (2-6) d Topics in Biological Oceanography 

EOSC 585 (2-6) d Topics in Physical Oceanography 

EOSC 595 (1-6) d Directed Studies 

EOSC 598 (3) M.Eng. Graduating Paper 

EOSC 599 (6-12) d Thesis 

For M.A.Sc. 

EOSC 649 (0) Thesis 

For Ph.D. (Science). 

EOSC 699 (0) Doctoral Dissertation 

For Ph.D. (Engineering). 

Ecology & Evolutionary Biology (Okanagan)
In the Ecology and Evolutionary Biology program, students obtain a grounding in theory, practical experience, and laboratory skills, as well as gain field work, computer, and communication (both verbal and written) experience. This program prepares students for graduate school and professional programs.

Environmental Chemistry (Okanagan)
Environmental Chemistry offers a comprehensive education in the four important disciplines of chemistry - analytical, inorganic, organic, and physical - as well as some specialization in environmental studies. Employment opportunities for graduates include positions with environmental consulting firms, environmental departments in industrial operations, analytical laboratories, and environmental regulatory agencies.

Environmental Sciences
Environmental Sciences is the application of scientific knowledge from many disciplines to issues and questions relating to the increase in human population, the sustainability of resource use, degradation caused by pollution and disturbance, and the endangerment and extinction of species and natural systems. 

UBC Bachelor of Science in Environmental Sciences is designed to give students a broad perspective on the environment. It concentrates on understanding the major environmental issues facing human societies and adopts an integrative cross-disciplinary approach to the study of these issues. The curriculum in the program provides a significant background in chemistry, social sciences, life sciences, and earth and ocean sciences. Core courses examine environmental issues through seminars and student projects. Students select electives from areas of concentration. Both Major and Honours programs are offered. 

Major or Honours: Areas of Concentration

Students select one of the following AOCs

· Chemical analysis of the environment: 
CHEM 301, 302; EOSC 220, 327, 430. The field includes courses in Chemistry, and Earth and Ocean Sciences. 

· Physical analysis of the environment: 
EOSC 250, 350; GEOG 270, 300. The field includes courses in Earth and Ocean Sciences and courses in Geography that have Science credit. 

· The atmosphere and water: 
CHEM 301, 302; EOSC 329, 370; GEOG 300. The field includes courses in Earth and Ocean Sciences and courses in Geography that have Science credit. 

· Life Sciences: Systematics: 
One of BIOL 204, 205, 209 or 210. The field includes courses in Biology, and Microbiology and Immunology. 

· Life Sciences: Ecology: 
one of BIOL 204, 205, or 209 or 210; two of BIOL 301, 402, 404, 405, 407, 408, 409, 411, 416 or 418. The field includes courses in Biology, and Microbiology and Immunology. 

· Life Sciences: Conservation Biology: 
BIOL 204, 205, 209 or 210; two of BIOL 301, 402, 404, 405, 407, 408, 409, 411, 416 or 418. The field includes courses in Biology, and Microbiology and Immunology. 

· Computer Modelling: 
CPSC 111, 121, 211, 221; STAT 241. The field includes courses in Computer Science, Mathematics, and Statistics. 

There are many career opportunities in environmental sciences, as population and consumption rates rise alongside the Earth's finite space and resources. Some graduates choose to go into environmental protection or conservation, exploring ways of reducing pollution and finding alternate methods of extracting resources from the Earth that are minimally destructive. Others choose to enter the promotion and lobbying side of environmental science, increasing public awareness of environmental issues. It is also possible to work in the management sector by working in environmental policy and law. The opportunities to work in environmental science are certainly varied and diverse, as society becomes increasingly conscious of the vulnerability of Earth's ecosystems and inhabitants.

Environmental Studies Courses

ENVR 200 (3) Environmental Science I 

An introduction, in seminars and field trips, to the major global, regional, and local environmental issues facing human societies. [3-0-0] ENVR 300 (3) Environmental Science II 

An introduction to environmental research. Students investigate research methodologies and reporting in a range of scientific disciplines and fields. [3-0-0]

ENVR 449 (6) Environmental Science HonoursThesis  [3-0-0]

ENVR 490 (3) Student Directed Seminars in Environmental Sciences 

Self-directed, collaborative studies in environmental sciences, in a group-learning environment, initiated and coordinated by senior undergraduate students with the supervision of a faculty advisor. Course structure, enrolment, and delivery methods will comply with the Handbook for Student Directed Seminars (www.vpacademic.ubc.ca/sds/sds_handbook.pdf).

Freshwater Science (Okanagan)
http://web.ubc.ca/okanagan/ikbarberschool/options/freshwater.html
This program prepares students for careers related to inland aquatic ecosystems. It is for science students and graduates of the Water Quality Technology Environmental Monitoring Laddering option at the new Okanagan College. The Freshwater Science program integrates and synthesizes aquatic aspects of biology, chemistry, geography and earth and environmental sciences. Students will study water quality and quantity, aquatic organisms, and the health of aquatic ecosystems. In the fourth year of the program, all students undertake an individual project in their area of interest, and participate in a group research project under the direction of the program coordinator. First year science students planning to enter this program must include BIOL 116 and 125 in their 30 credits of required first year courses. Graduates of this program will acquire the skills and knowledge necessary to deal with future national and international freshwater environmental problems - both in water quality and quantity. In addition to employment in freshwater and environmental sectors, graduates will be prepared for graduate study and research in freshwater science.

General Science (Okanagan)
General Science (Vancouver)
This program is for students who want to become conversant in the current ideas in two or three science disciplines but maintain the flexibility to take more elective courses outside of Science. The General Science Program offers students a broad and well-rounded science education. It is ideal for future professionals in teaching, law, and the health sciences. The GSP entails focusing on two or three of the five areas of concentration: chemistry, earth science, life sciences, mathematical science and physics and astronomy. Route A requires choosing two areas of concentration. Route B requires three areas. The program is a good option for students interested in attaining a broader education in science. 

Geography (Vancouver - BSc)
Geography is the study of the natural and social processes that form our environments and the changing interrelationships between environment and society. UBC offers an interdisciplinary education in the arts, social sciences and natural sciences that addresses the interrelated physical, social, cultural, economic and political concerns of modern society. Its courses explore the relationship between people and nature in order to address the many complex technical and social problems of environmental and resource management in the modern world. Programs offered include:

· Major, Physical Geography 

· Honours, Climatology 

· Combined Honours, Geography and Geology 

Geography is divided into three fields: physical, human, and technical. The Department offers a wide range of courses leading to a B.Sc. degree in physical geography or a B.A. degree in human geography. Technical courses are incorporated into both the B.A. and B.Sc. degrees. Students wishing to pursue a B.Sc. degree can choose from the Major, Honours, or Combined Honours programs, with concentrations in any of the major subdisciplines: biogeography, climatology, or geomorphology. For students whose interests lie in Physical Geography, the B.Sc. is the most appropriate, although students may also choose the B.A. program with the emphasis on environmental studies. The B.Sc. program can be structured to fulfill many of the requirements for accreditation as a professional geoscientist (PGEO) in B.C. For students whose interests lie in Environmental, Cultural-Historical, Urban, Economic or Regional Geography, the B.A. program is most appropriate. This is the least structured program and provides flexibility in considering career options. The BSc program in atmospheric science is appropriate for those considering a career in meteorology.

Geography Courses

GEOG 101 (6) Introduction to Physical Geography 

Physical principles of climate, hydrology, geomorphology and biogeography, including human-induced changes. (Consult Credit Exclusion list within the Faculty of Science section of the Calendar). 

GEOG 102 (3) Introduction to Physical Geography: Climate and Vegetation 

Circulations and characteristics of the atmosphere including weather and global climates; biophysical processes governing vegetation on Earth; and human impacts. (Consult Credit Exclusion list with the Faculty of Science section in the Calendar.) 

GEOG 103 (3) Introduction to Physical Geography: Water and Landscapes 

The rock cycle, water cycle and hydrology; landforms and geomorphology; physical processes acting on the Earth's surface; and human impacts. (Consult Credit Exclusion list with the Faculty of Science section in the Calendar.) 

GEOG 121 (3) Geography, Modernity and Globalization I 

Human geography of the modern world, c. 1750 - 1945, including: pre-industrial societies, global encounters and conflicts,urbanization and regional growth; global migrations, trade and communications; imperialism and anti-imperialism; environment and war. 

GEOG 122 (3) Geography, Modernity and Globalization II 

The human geography of the modern world since 1945: global interdependence in economic geography, geopolitics, and cultural geography; consequences of modernization, including demography, urbanization and environmental effects; regional case studies; reactions to modernization. May be taken separately from GEOG 121. 

GEOG 200 (3) Atmospheric Environments 

Physical principles underlying weather and climates. Thermal, moisture and wind climates at scales from valleys to the globe. Daily weather, air pollution, global change. 

GEOG 204 (3) Forest and Agricultural Climatology 

Basic principles and processes of climatology. Energy and water balance concepts. Weather systems and climate change, microclimate of soils, crops, forests and animals. 

GEOG 206 (3) Principles of Geomorphology 

Processes and principles of landform development; introduction to techniques for measurement, historical reconstruction and analysis at various spatial and time scales; field trips are required. 

GEOG 207 (3) Introduction to Biogeography 

Geographical ecology emphasizing plant distributions, abiotic-biotic interactions, effects of disturbance, succession, and human impacts across scales. Labs and field trips examine a local site. 

GEOG 210 (3) Vancouver and Its Region 

An integrated approach to the physical and human geography of the Lower Mainland of British Columbia. Field trips. 

GEOG 250 (3) Cities 

An interdisciplinary introduction to the city in the context of contemporary globalization. Analysis of urban patterns and processes from the theoretical perspectives of various disciplines and methodologies. 

GEOG 270 (3) Introduction to Geographic Information Systems 

Computer-based graphical methods of data input and analysis. Emphasis on data visualization techniques such as cartographic modelling and exploratory data analysis. 

GEOG 281 (3) Geography of the Pacific Rim 

An introduction to changing geographies (social, economic, and political) of the Pacific Rim, with special emphasis on the relationships between Canada and Japan.  

GEOG 290 (3) Introduction to the Geography of Canada 

Selected topics in human geography focusing on the regional distribution of natural resources, population, urban systems, and economic activities. 

GEOG 300 (3) Microscale Weather and Climate 

Meteorology and climatology at the micro-, local, and meso-scales. Transfers and balances of heat, mass and momentum. Microclimates on scales of a leaf to those of a large valley. 

GEOG 304 (3) Synoptic Meteorology and Climatology 

Analysis of meteorological fields, diagnostic analysis of synoptic weather systems, applications of synoptic meteorology. Requires participation in weekly weather map discussion. 

GEOG 305 (3) Introduction to Hydrology 

Principles of hydrology at site, watershed, and larger regional scales. Introduction to techniques of measurement and analysis. Emphasizes surface water hydrology of western North America. 

GEOG 307 (3) Biogeography and Global Change 

Biogeographic concepts in understanding responses in ecosystems to environmental change at global, regional and local scales. Conservation issues such as the loss of biodiversity and endangered species. 

GEOG 308 (3) Quaternary and Applied Geomorphology 

Quaternary landscape development emphasizing the history of glaciation with special reference to western North America; applications of geomorphology in resource development and land management; interpretation of quarternary materials. Weekend field trips required. 

GEOG 309 (3) Physical Geography Field Course 

Field sampling, instrumentation, surveying, mapping techniques, and data analysis; 1 lecture per week during term and a 10-day field camp in April or May. Special fees and liability insurance are required. 

GEOG 310 (3) Environment and Resources 

Concepts of environment and resource; the role of physical geography in understanding the interaction of humans and the environment; introduction to the management of environment-resource systems. Restricted to third-year (or higher) students, with at least 6 credits of lab science. 

GEOG 311 (3) Physical Environment of the City 

The impact of urban development on the natural environment and vice versa. Urban ecology including hydrology, landforms, soils, vegetation, and wildlife. Urban pollution. Ecology and urban design. 

GEOG 312 (3) The Global Climate System 

Climates over the geological, historical and instrument periods. Theories of climatic change. Monitoring and modelling the climate system. Impacts of change on environmental and soci-economic systems. 

GEOG 315 (3) Environmental Inventory and Classification 

Classification and inventory of those biophysical elements which influence people's use of air, land, and water. 

GEOG 316 (3) Geography of Natural Hazards 

The role of geophysical events, human ecology, environmental perception, world social and political order in explaining the risk of natural disasters. Assessment of acceptable risk, disaster relief and reconstruction and contrasts between developed and developing nations. 

GEOG 317 (3) The Physical Environment of British Columbia 

The biophysical processes which are shaping and have shaped British Columbia; characteristic associations between landforms, climate, soil, and vegetation; biophysical constraints on air, land and water use. 

GEOG 318 (3) Environmental Change and Quality 

The physical and human causes of environmental change at various temporal and spatial scales. The impact of such change on the interpretation and measurement of environment quality. Will alternate with GEOG 319. 

GEOG 319 (3) Environmental Impact Assessment 

The role of environmental impact assessment within the context of environmental management. Institutional arrangements for EIA in Canada and BC will be examined through the use of evaluative criteria and critical case studies. Will alternate with GEOG 318. 

GEOG 321 (3) Historical Geography of Urbanization: Cities, Space, and Power 

From the origins of urbanism to the modern era. 

GEOG 327 (3) Historical Geography of Canada, I: Canada Before 1850 

Canada from the beginning of European contact to the mid-19th century, stressing the changing geographical patterns of settlement, economy, and culture. 

GEOG 328 (3) Historical Geography of Canada, II: Canada After 1850 

The spread of settlement, the growth of towns, and the development of economic and cultural regions in a Canada increasingly influenced by industrialization. 

GEOG 329 (3) Introduction to Political Geography 

The heritage of political geography; the spatial structure of political organization including regional and global structures. 

GEOG 331 (3) Geography of Health and Health Care 

Explores the geographical dimensions of contemporary population health and health services research and policy. 

GEOG 345 (3) Theory and Practice in Human Geography 

A consideration of major intellectual issues and debates in the development of contemporary human geography, in relation to developments in other fields and changes in politics, culture and society. 

GEOG 350 (3) Introduction to Urban Geography 

City systems and theories of urban location; internal spatial structure of the city; commercial and industrial location; social areas; neighbourhood and land use change; urban trends and public policy. 

GEOG 352 (3) Urbanization in the Global South 

Urbanization in the developing countries of Latin America, Africa, and Asia; the role of cities in the development process and the features and problems of rapid urbanization. 

GEOG 353 (3) Geographies of Migration and Settlement 

International regimes regulating migration, changes in global demographics, immigration policies of nation states, international migration patterns, settlement policies and outcomes. 

GEOG 357 (3) Introduction to Social and Behavioural Geography 

The development of social and behavioural geography; focus on such topics as environmental perception and microgeography, approached from institutional and interactionist perspectives. 

GEOG 360 (3) Geography of Retail, Wholesale, and Service Activities 

Contemporary patterns of economic activity. The geographical and policy factors which shape them. Introduction to spatial analysis of consumer demand and industrial organization and policy. Focus on such topics as the location of shopping centres and office complexes. 

GEOG 361 (3) Introduction to Economic Geography 

History and methods of economic geography. Location of resource industries, manufacturing, and service activities with emphasis on British Columbia in its North American and world setting. Recommended for students with no previous exposure to Economic Geography, before taking other courses in the 36x and 46x series. 

GEOG 362 (3) Geography of Economic Development 

Geographical approaches to economic development; models of economic development and spatial change; influences on spatial economic change; case studies from the developed, third, and socialist worlds.

GEOG 363 (3) The Geography of Resource Industries 

Geographical analysis of selected resource industries of importance to Canada. Each year a selection will be made from the agriculture, forestry, fishing, mining, energy, and recreation sectors which will be dealt with in international and national contexts. 

GEOG 364 (3) Globalization, Cities, and Regions 

Forms of economic development; changing location of economic activities and functions; implications for government and politics; local strategies for growth and equity. 

GEOG 371 (3) Research Strategies in Human Geography 

Formulating a research problem and selecting an appropriate research strategy. Research strategies range from social scientific survey methods to ethnography. Priority enrolment for honours and major students in Geography. 

GEOG 372 (3) Cartography 

Cartographic methods: development of cartography; projections; data ordering, compilation and symbolization; cartographic design, map reproduction. 

GEOG 373 (3) Introductory Remote Sensing 

Aerial photography; measurement from aerial photographs; photo-interpretation in geographic analysis; remote sensing of the earth's surface and atmosphere. 

GEOG 374 (3) Statistics in Geography I 

Introduction to statistical techniques and their application to geographical problems. Priority enrolment for honours and major students in Geography. 

GEOG 376 (3) Advanced Geographic Information Systems 

Theoretical and practical aspects of Geographic Information Systems, including cartographic modelling, digital terrain models, management issues and spatial interpolation. Preclusion: Not available to those who completed GEOG 470 before September 2005. 

GEOG 379 (3/6) d Field Course in Human Geography 

As announced by the department a year in advance..

GEOG 380 (3) Introduction to the Geography of Asia 

A comparative regional analysis stressing the historical development and changing cultural, economic, and political patterns of the area. Special reference to India, Indonesia, China, and Japan. 

GEOG 390 (3/6) d Geography of Selected Regions 

A geographical analysis of selected regions not regularly included in the Department's offerings in regional geography (e.g., tropical Africa, Oceania). Students should consult the Department regarding regions to be covered. 

GEOG 391 (3) Geography of Europe 

An introductory survey, focusing on the origins of the present-day human geography of the area between the Atlantic and the Ural Mountains. 

GEOG 395 (3) Introduction to the Geography of the Americas 

Culture and environment in 1491; Spanish colonialism and biological imperialism; globalization, commodity production, and exchange; processes of environmental degradation and proposed solutions at local, national, and global scales. 

GEOG 401 (3) Urban Meteorology 

The impact of urbanization upon atmospheric processes and climates. The energy and water balances of cities. Meteorological effects (urban heat island, precipitation modification, etc.) and their significance. Models of the urban atmosphere. 

GEOG 402 (3) Air Pollution Meteorology 

The nature of atmospheric pollutants. The ability of the atmosphere to disperse, transform and remove pollutants. Air pollution dispersion models. Air quality monitoring, criteria and standards. 

GEOG 403 (3) Catchment Hydrology 

Hydrometeorology; runoff processes; streamwater chemistry in relation to runoff processes; effects of climate variations and land cover change on streamflow regimes; models of catchment hydrology. 

GEOG 404 (3) Natural Hazards Analysis 

Description, analytical methods, case histories and environmental aspects of natural hazard mitigation. Extreme event statistics, mountain slope hazards, flooding, earthquake, risk mapping and decisions, zoning, vulnerability analysis. Field trip required. Open to fourth-year students only. 

GEOG 405 (3) Fluvial Geomorphology 

Introduction to open channel flow and sediment transport. River morphology and channel types. Palaeohydrology. The development of channel networks. 

GEOG 406 (3) Watershed Geomorphology 

Hillslope processes and their rates of operation. Interactions between hillslopes and stream channels. Analysis and modeling geomorphic processes at the watershed scale. Watershed evolution over long periods. 

GEOG 407 (3) Vegetation Dynamics: Disturbance, Climate and Human Impacts 

Investigation of vegetation dynamics integrating theory and research to address contemporary issues of global environmental change. Students will conduct fieldwork and learn to analyze data and interpret results. 

GEOG 408 (3) Snow and Ice Processes 

Formation of snow and ice masses and their evolution including snowpacks, glaciers and sea ice. Relationships between snow, ice and climate including avalanche forecasting. Weekend field trips. 

GEOG 410 (3) Environment and Society 

Geographical analysis of society-environment relations. Relates resource management to environmental politics, political economy, and sustainable development. Perspectives drawn from social and natural sciences. 

GEOG 411 (3) Environment and Empire 

Environmental changes since 1500, as a consequence of cultural contact, 'ecological revolutions', colonial settlement, resource development and biophysical processes. Perspectives drawn from geography, environmental history and ecological sciences. 

GEOG 412 (3) Water Management: Theory, Policy, and Practice 

GEOG 422 (3) Modes of Subsistence 

The nature of subsistence systems antedating or alternative to modern commercial systems. Introductory survey with basic readings; focus on problems such as the development of complex cultures without agriculture, the ambiguity of hunting and gathering, agricultural and other "intensification," "orchestration" of the use of adjacent microenvironments. Of interest to students of archaeology, anthropology and cultural geography. Same as ANTH 422. 

GEOG 423 (3) Development of Environmental Thought 

An examination of how attitudes toward human nature and non-human nature have changed from Mesolithic times to the present in Western society. 

GEOG 424 (3) Feminist Geographies 

An introductory survey of contemporary feminist approaches to human geography. 

GEOG 425 (3) Historical Geography of China 

China from the Neolithic, stressing the beginnings and changing geographical patterns of various technologies and economies, institutions, and cultures. Normally alternates with GEOG 485. 

GEOG 426 (3) Historical Geography of British Columbia, I 

Colonialism, resistance, and land use in early British Columbia..

GEOG 428 (3) Historical Geography of British Columbia, II: Research Seminar 

Approaches to research in historical geography. Field trip: participation recommended but not required. This course is not open to students who have taken GEOG 427. Limited enrolment for non-Geography majors. 

GEOG 440 (3) Power, Knowledge and Human Geography 

Geography as discourse; power, modernity and the production of space; imaginative geographies and the representation of space. 

GEOG 442 (3) Student Directed Seminar in Human Geography 

Self-directed, collaborative studies in human geography, in a group-learning environment, initiated and coordinated by senior undergraduate students with the supervision of a faculty advisor. Course structure, enrolment, and delivery methods will comply with the "Handbook for Student Directed Seminars." 

GEOG 443 (3) Student Directed Seminar in Physical Geography 

Self-directed, collaborative studies in physical geography, in a group-learning environment, initiated and coordinated by senior undergraduate students with the supervision of a faculty advisor. Course structure, enrolment, and delivery methods will comply with the "Handbook for Student Directed Seminars." 

GEOG 444 (3/4) c Directed Studies in Physical Geography 

For fourth-year students in Geography to permit investigation of a topic to be agreed upon by a member of the faculty and the student. Permission of the department head and of a supervisory faculty member is required. 

GEOG 446 (3) Topics in Geography 

See the departmental undergraduate adviser for details. 

GEOG 447 (3) Directed Studies: Off Campus Research 

Based on project work outside the university. Not available to co-op students. See the departmental undergraduate adviser for details. 

GEOG 448 (3) Directed Studies in Geography 

For fourth-year students in Geography to permit investigation of a topic to be agreed upon by a member of the faculty and the student. 

GEOG 449 (3/6) d Honours Essay 

Carries 6 Science credits for students in the Faculty of Science, except for Honours Climatology students, who will receive only 3 Science credits. 

GEOG 450 (3) Urban Analysis 

Geographic analysis of selected problems of the internal structure of cities and urban systems. 

GEOG 453 (3) Political Geographic Analysis 

Analysis of the political organization of space at selected geographic scales (international to urban); development of political policy, organization, and behaviour, and their locational consequences; decision making and conflict resolution. 

GEOG 456 (3) Film and the City 

The complex interrelations between film and the city; dominant urban theories, film technologies and viewing practices and the intersections between them. 

GEOG 457 (3) Social and Behavioural Geography 

Traditions in social geography; the French school; the concept of place; social space; class, caste, and spatial behaviour; urban perception; controlling urban space; territorial groups; urban behaviour settings; decision-making worlds in the city; urban microstudies in North America and Europe; the meaning of the city. 

GEOG 460 (3) Geography of Manufacturing 

Industrial location theory; factors in the location of the firm; manufacturing and regional development. Case studies. Field trip. 

GEOG 461 (3) Political-Economic Geographies 

Principal theories and debates in contemporary political-economic geography, with particular emphasis on global and regional transformations. 

GEOG 464 (3) Spatial Interaction 

The concepts of distance and accessibility; theories relating to diffusion, commodity flow, and human travel behaviour, and their application to economic activity analysis. 

GEOG 468 (3) Geography of International Economic Systems: Canada and the Pacific Basin 

An introduction to the study of international economic systems illustrated by the study of Canada's relations with the countries located in the Pacific Basin. 

GEOG 471 (3) Applied Concepts in Geographic Information Systems 

Applications in conservation biology, crime analysis, and health geography; theoretical and practical aspects considered in a hands-on environment. 

GEOG 472 (3) Advanced Cartography 

Seminar course to discuss a wide range of contemporary topics in cognitive, social and technical cartography and data visualization. Includes reading assignments, discussions and computer mapping projects. 

GEOG 475 (3) Spatial Data Analysis 

Introduction to computer programming and techniques for managing, analyzing, and mapping spatial data; complemented by assignments using package computer programs and GIS. 

GEOG 481 (3) Geography of Japan 

A critical analysis of significant human adaptations to changing ecological conditions in the Japanese archipelago. Normally alternates with GEOG 468. 

GEOG 484 (3) Geography of Southeast Asia 

A critical analysis of significant features of political, economic, and cultural development in the region from pre-colonial times to the present. 

GEOG 485 (3) Geography of China 

An introduction to the changing cultural, social and economic geography of China. Normally alternates with GEOG 425.

GEOG 493 (3) Geographies of Post Cold War Europe 

Political, economic, and social geographies of post Cold War Europe with a special emphasis on east-central Europe: societal transformations in the formerly socialist states; European Union and NATO enlargement; the external relations of these two organizations. 

GEOG 494 (3) Geography of the Ex-Soviet States 

Soviet policies for economic and social development: their regional impact and their legacy for the ex-Soviet states. Current regional development problems in the ex-Soviet realm. Topics and regions examined vary from year to year. Normally alternates with GEOG 493

GEOG 495 (3) Social and Environmental Change in Latin America 

Contemporary social movements in Latin America; social and environmental implications of neo-liberalism; transnational solidarity in theory and practice. 

GEOG 496 (3) Geography of Africa 

A critical introduction to social, political and economic geographies of Africa from pre-colonial times to the present, with a focus on contemporary environmental and development issues. 

GEOG 497 (3) Arctic Geography 

Physical and biological characteristics of the circumpolar Arctic, emphasizing terrestrial environments and the impacts on and by humans, including: glacial history; climatology; biogeography/ecology of arctic tundra; human-environment interactions, settlement and exploration; and current environmental, social and economic problems. 

GEOG 499 (3) Economic and Social Geography of Canada 

An examination of the political economy of regionalism in Canada. Geographical attributes of selected contemporary issues. Open to fourth-year students only. 

GEOG 500 (3) Contemporary Research Trends in Physical Geography 

Contemporary research trends in physical geography. Description and identification of environmental systems. Appropriate measurement and sampling designs in physical geography. Students from outside Geography and Atmospheric Science require the permission of the Head of the department. 

GEOG 501 (3) Processes in Geomorphology 

Theoretical and empirical analyses of the major processes of landscape evolution with particular emphasis on fluvial and glacial processes and mass movement. 

GEOG 503 (3) Topics in Geomorphology and Hydrology 

Experimental methods and scale problems in geomorphology and hydrology; runoff and sediment and solute source analysis; watershed mass balance and management. Topics chosen to fit student needs in any given year. 

GEOG 504 (3) Topics in Climatology 

An introduction to the historical context, theory, and methods associated with current research topics in climatology. Topics chosen to fit the needs of the students in any given year. 

GEOG 505 (3) Permafrost 

Occurrence and characteristics of frozen ground, with particular reference to ground ice. Climatic and other environmental determinants of geocryological phenomena. Theory of ground ice formation. Patterned ground. 

GEOG 506 (3) Tree-ring Research: Theory and Application 

GEOG 507 (3-6) c Directed Studies in Physical Geography 

GEOG 508 (3/6) d Advanced Seminar in Geomorphology 

GEOG 509 (3/6) d Advanced Seminar in Climatology 

GEOG 512 (3) Climate Change in the 21st Century 

Historical, methodological, and policy dimensions of climate change in the 21st century. Application of natural and social science literature to climate science, impacts on ecosystems and societies, and response options. 

GEOG 514 (3) Topics in Environmental Geography 
GEOG 515 (3) Satellite Remote Sensing Applications to Oceanography and Meteorology 

A review of the many satellite-sensed data products used in both research and operational aspects of oceanography and meteorology. GEOG 517 (3) Environmental Sustainability 

Environmental sustainability is examined through conceptual literature and empirical examples. Emphasis on resources and livelihoods in the South and North. Case studies are used to discuss sustainable development, and the distribution of costs and benefits associated with resources allocation, with perspectives drawn from political ecology and economy, environmental history and philosophy. 

GEOG 519 (3) Environment, Development and Security 

Analysis of environment-development-security linkages in relation to livelihoods and conflicts in poor countries, with a focus on Africa. 

GEOG 520 (3) Themes and Interpretive Issues in Modern Human Geography 

Themes and interpretive issues in modern human geography. Students from outside Geography require the permission of the Head of the department. 

GEOG 521 (3) Philosophy, Social Theory, and Human Geography 

GEOG 522 (3) Feminism and Geography 

Feminist critiques of the discipline of geography and feminist reconstructions of geography. 

GEOG 523 (3/6) Advanced Seminar in Human Geography 

GEOG 524 (3/6) d Cultural Geography 

GEOG 525 (3) Cultures of Nature in Contemporary Political Ecologies 

GEOG 527 (3) Remaking North America: Historical Geographies of Changing Environments 

GEOG 528 (3) Society and Environment in British Columbia 

GEOG 533 (3) Political Geography 

Investigate how politics is bound with territorial definition. Examine how the management of political issues is intertwined with the ways in which these issues are understood in geographical and territorial terms. 

GEOG 545 (3/6) d Topics in Human Geography 

GEOG 547 (3/6) d Directed Reading in Human Geography 

GEOG 548 (0) Major Essay 

GEOG 551 (3) Urban Social Geography 

GEOG 552 (3) Urban Systems in Developed Countries 

GEOG 553 (3) Urbanization in Developing Countries 

GEOG 554 (3) Historical Urban Geography 

GEOG 560 (3/6) d Economic Geography 

GEOG 570 (3) Advanced Geographic Information Systems 

GEOG 571 (3) Research Methods in Human Geography 

GEOG 572 (3/6) d Spatial and Cartographic Techniques 

GEOG 599 (15) Master's Thesis 

GEOG 699 (0) Doctoral Dissertation 

Geological Sciences
Geology is the science of the solid earth, including its composition, structure, physical properties, and history. Professionals in geological fields tend to have a strong background in chemistry and basic sciences, but they must also be able to integrate a wide variety of information in order to make decisions about where resources might be, how to extract them, what impact human activities will have on the Earth, and so on. Vancouver is the world capital for mineral exploration, and UBC has been supplying geologists to the mineral exploration industry for decades. Many graduates find work in the geo-environmental sector (especially within hydrogeology) or continue on to advanced studies at the graduate level and research careers in industry and academia.

Programs offered include:

· Honours, Geological Sciences 

· Combined Honours, Geology and another subject 

· Combined Honours: Geology and Geography 

· Co-op 

The Honours program is intended for students who wish to undertake graduate studies or pursue a professional career in geology. Graduates of the honours program who have chosen the appropriate technical electives may apply for registration as a professional geoscientist in British Columbia.  Geological Sciences offers an Honours program in Geology (a Bachelor of Science with Honours) and a program in Geological Engineering (a Bachelor of Applied Science). The Honours Geology program is recommended for those considering professional careers and accreditation. Electives are grouped into areas of interest that focus on a particular aspect of geological science: Environmental Geology (includes Hydrogeology and Groundwater); Sedimentary Geology and Geobiology (includes Petroleum Geology); Crustal and Mantle Processes; and Mineral Deposit Geology.

Courses are offered by the Department of Earth and Ocean Sciences and listed above.
Geophysics
Geophysics is an interdisciplinary physical science that applies the knowledge and techniques of physics, mathematics, and chemistry to understanding the structure, subsurface, and dynamic behaviour of the earth and its environment. 

Programs offered include

· Honours, Geophysics 

· Combined Honours, Geophysics and another subject 

· Co-op 

An Honours program in Geophysics is suited to those of you seeking professional careers in the field. Science electives are normally selected from Geophysics, Geology, Astronomy, Oceanography, Mathematics, Physics, and Chemistry courses. Professionals in the field work in resource exploration, environmental, engineering, and other earth science disciplines. Those who wish to pursue a professional career in geophysics are encouraged to enroll in the honours program. The required sequence of mathematics, physics and geophysics courses is designed to provide a basic structure on which to build a program with science electives normally selected from geophysics, geology, astronomy, oceanography, mathematics, physics and chemistry courses. Many geophysics undergraduates find employment with companies involved in environmental engineering, petroleum exploration, or mineral exploration. Those who are interested in becoming research scientists continue their studies as graduate and postgraduate students.

Integrated Sciences
The Integrated Sciences Program is an alternative to a traditional major or honours program, designed for students whose interests cross disciplinary boundaries within the sciences. The program gives third and fourth year students the opportunity and the guidance to design their own curriculum. Students in ISP design their own upper-division curriculum, which must bridge at least two disciplines within science or beyond. These custom curricula must include three Integrated Sciences 'core' courses that are explicitly interdisciplinary, are co-taught by professors from different disciplines, and would be difficult to justify from within any single discipline. When applying for admission to the Integrated Sciences Program after their second year of undergraduate science, students must accomplish several things. They must demonstrate in an essay and during two interviews that they are developing a vision of their own education that encompasses more than one discipline, and that it is more valuable for them to explore those fields as a set rather than independently. With the help of their ISP advisor, they design a 2-year interdisciplinary curriculum that embodies that vision and satisfies University and Faculty requirements for graduation, as well as additional requirements. Students graduate with a B.Sc. in Integrated Sciences if they complete the curriculum they propose. UBC offers major, honours and co-op ISP programs. 
Integrated Science Courses

ISCI 300 (1) Interdisciplinary Seminar 

Critical analysis of recent scientific literature that combines disciplines that students are integrating in their Integrated Sciences Curriculum. [0-0-1.5*]

ISCI 311 (3) The Size of Things 

Scaling as a general approach to laws governing the geometry, kinematics and dynamics of systems. Dimensional analysis, isometry and allometry applied to topics from Biology, Physics, Earth Science and Economics. Priority to students in the Integrated Sciences Program. [2-0-2]

ISCI 320 (3) Interdisciplinary Sciences Field Course 

Pre-trip preparation, field research/exploration, followed by integration of key concepts and presentation of results. Course content/location will vary; fee payable six weeks prior to start of course. 

ISCI 322 (3) Science of Measurement and Instrumentation 

Interactive course integrating diverse aspects of science: semi-quantitative overview of physical principles underlying modern measurement technology; philosophy of measurement; accuracy and limits to measurement, and resultant scientific, sociological and economic consequences. Priority to students in the Integrated Sciences Program. 

ISCI 330 (3) Topics in Integrated Sciences 

Interactive examination of a theme common to all areas of science. Themes will change from year to year. Priority to students in the Integrated Sciences Program. 3-0-0]

ISCI 333 (3) Principles of Biological and Artificial Control Systems 

Interactive exploration of information networks. Integrated principles of neural and computational control systems encompassing scientific, social and philosophical perspectives. Priority to students in the Integrated Sciences Program. [2-0-2]

ISCI 345 (3) Integrative Bioinformatics 

Storage and processing of information in biological systems. Computational methods for recovering and interpreting stored genetic information. Priority to students in the Integrated Sciences Program. [2-0-2]

ISCI 350 (3) Darwinian Medicine 

Using the Darwinian theory of natural selection to explore explanations of infectious diseases, allergies, cancer, mental illness, and other human diseases. Priority to students in the Integrated Sciences Program. [2-0-2]

ISCI 398 (3) Co-operative Work Placement I 

Industrial or academic work experience for a minimum of 4 months. Normally taken in Winter Session of third year or Summer Session after third year. Technical report required. Restricted to students in the ISP Co-op program. 

ISCI 399 (3) Co-operative Work Placement II 

Industrial or academic work experience for a minimum of 4 months. Technical report required. Restricted to students admitted to the Co-op Program in ISP. 

ISCI 411 (3) Scientific Uncertainty and Risk 

Examines theory and practice of analyzing risk in many fields and disciplines. Topics include assessing, communicating, and managing risks. Emphasis on dealing with scientific uncertainty. Priority to ISP students. [3-0-0]

ISCI 422 (3) Models in Science 

Meaning, nature, use, strengths and limitations of models as investigative tools in all scientific disciplines. Detailed investigation of selected model systems from different scientific disciplines. Priority to students in the Integrated Sciences Program. [2-0-2]

ISCI 448 (3-6) d Directed Studies 

Permission of the Director is required. 

ISCI 451 (3) Complexity 

Structure, function, evolution and manipulation of complex systems from various disciplines. Tools for analysis and synthesis of complexity. Case studies include real (e.g. weather, human brain, economics) and formal (e.g., chaos, artificial neural networks, genetic algorithms) systems. [3-0-0]

ISCI 490 (3) Student Directed Seminars 

Self-directed, collaborative studies, in a group-learning environment, initiated and coordinated by senior undergraduate students with the supervision of a faculty advisor. Course structure, enrolment and delivery methods will comply with the Handbook for Student Directed Seminars. [3-0-0]

ISCI 498 (3) Co-operative Work Placement III 

Industrial or academic work experience for a minimum of 4 months. Technical report required. Restricted to students admitted to the Co-op Program in ISP. ISCI 499 (3) Co-Operative Work Placement IV 

Industrial or academic work experience for a minimum of 4 months. Technical report required. Restricted to students admitted to the Co-op Program in ISP. 

Mathematics

Mathematical Science (Vancouver)
Mathematical Sciences (Okanagan)
Mathematics & Economics
Mathematics (Okanagan - BSc)
Mathematics (Vancouver - BSc)
UBC offers several math programs:

· Major or Honours, Mathematics 

· Major, Mathematical Sciences 

· Combined Major, Mathematics and Economics 

· Combined Major, Computer Science and Mathematics 

· Combined Honours, Mathematics and another subject 

· Co-op 

Students can obtain a B.Sc., B.A, or B.A.Sc. in Math with many possibilities for combined degrees with other subjects.

MATH 001 (0) Algebra 

Numbers and their properties; exponents, radicals, absolute value, inqualities, functions and their graphs; factoring; solving polynomial, rational, and exponetial equations; and the sine and cosine law. 

MATH 002 (0) Pre-Calculus 

Composite, inverse, polynomial, rational, trigonometric, exponential, and logarithmic functions; sequences and series; and analytical geometry. 

MATH 003 (0) Differential Calculus I 

Review of piecewise and composite functions; evaluating limits analytically, graphically & numerically; and using a variety of techniques to determine the derivatives of elementary functions. 

MATH 004 (0) Differential Calculus II 

Applications of the derivative, including graphing, optimization problems and related rates; Newton's method; recognizing antidifferentiation as the reverse of the differentiation process. 

MATH 100 (3) Differential Calculus with Applications to Physical Sciences and Engineering 

Derivatives of elementary functions. Applications and modeling: graphing, optimization. P

MATH 101 (3) Integral Calculus with Applications to Physical Sciences and Engineering 

The definite integral, integration techniques, applications, modeling, linear ODE's. 

MATH 102 (3) Differential Calculus with applications to Life Sciences 

Functions, derivatives, optimization, growth and decay, oscillations and series. 

MATH 103 (3) Integral Calculus with Applications to Life Sciences 

Antiderivatives and definite integrals, applications to probability and dynamical systems. 

MATH 104 (3) Differential Calculus with Applications to Commerce and Social Sciences 

Derivatives and rates of change, exponential and trigonometric functions, Newton's method, Taylor series, maxima and minima, and graphing. 

MATH 105 (3) Integral Calculus with Applications to Commerce and Social Sciences 

Antiderivatives, the definite integral, techniques of integration, partial derivatives, maxima and minima with constraints, discrete and continuous random variables. 

MATH 110 (6) Differential Calculus 

Topics as for MATH 100, but including relevant topics from algebra, geometry, functions, trigonometry, logarithms, and exponentials. 

MATH 120 (4) Honours Differential Calculus 

Limits, derivatives, Mean Value Theorem and applications, elementary functions, optimization, Taylor series, approximation..

MATH 121 (4) Honours Integral Calculus 

Definite integrals and the Fundamental Theorem of Calculus, techniques and applications of integration, infinite series. 

MATH 152 (3) Linear Systems 

2D and 3D geometry, vectors and matrices, eigenvalues and vibration, physical applications. Laboratories demonstrate computer solutions of large systems. Please consult the Faculty of Science Credit Exclusion List: www.students.ubc.ca/calendar/index.cfm?tree=12,215,410,414. [3-1*-0]
Corequisite: MATH 101.

MATH 180 (4) Differential Calculus with Physical Applications 

Topics as for Math 100; intended for students with no previous knowledge of Calculus..

MATH 184 (4) Differential Calculus for Social Science and Commerce 

Topics as for Math 104; intended for students with no previous knowledge of Calculus..

MATH 190 (4) Calculus Survey 

Functions, derivatives, integrals, curve sketching growth functions, volume calculations..

MATH 200 (3) Calculus III 

Analytic geometry in 2 and 3 dimensions, partial and directional derivatives, chain rule, maxima and minima, second derivative test, Lagrange multipliers, multiple integrals with applications. 

MATH 210 (3) Introduction to Mathematical Computing 

Introduction to numerical computation, computer algebra, mathematical graphics. Primarily for second year students taking a degree in mathematics. One hour laboratory each week. [3-1-0]

MATH 215 (3) Elementary Differential Equations I 

First-order equations; linear equations; linear systems; Laplace transforms; numerical methods; trajectory analysis of plane nonlinear systems. Applications of these topics will be emphasized. Please consult the Faculty of Science Credit Exclusion List: www.students.ubc.ca/calendar/index.cfm?tree=12,215,410,414. [3-0-0]

MATH 217 (4) Multivariable and Vector Calculus 

Partial differentiation, extreme values, multiple integration, vector fields, line and surface integrals, the divergence theorem, Green's and Stokes' theorems. Intended for students in Honours Physics and Engineering Physics. 

MATH 220 (3) Mathematical Proof 

Sets and functions; induction; cardinality; properties of the real numbers; sequences, series, and limits. Logic, structure, style, and clarity of proofs emphasized throughout. [3-0-0]

MATH 221 (3) Matrix Algebra 

Systems of linear equations, operations on matrices, determinants, eigenvalues and eigenvectors, diagonalization of symmetric matrices. 

MATH 223 (3) Linear Algebra 

Matrices, eigenvectors, diagonalization, orthogonality, linear systems, applications. Intended for Honours students. 

MATH 226 (3) Advanced Calculus I 

Functions of several variables: limits, continuity, differentiability; implicit functions; Taylor's theorem; extrema; Lagrange multipliers; multiple integration, Fubini's theorem; improper integrals. 

MATH 227 (3) Advanced Calculus II 

Parametrization of curves and surfaces; line and surface integrals; theorems of Green, Gauss, Stokes; applications to physics and/or introduction to differential forms. 

MATH 230 (3) Introduction to Finite Mathematics 

Difference equations, number theory, counting. 

MATH 253 (3) Multivariable Calculus 

Partial and directional derivatives; maxima and minima; Lagrange multipliers and second derivative test; multiple integrals and applications. 

MATH 255 (3) Ordinary Differential Equations 

Review of linear systems; nonlinear equations and applications; phase plane analysis; Laplace transforms; numerical methods. 

MATH 256 (3) Differential equations 

Linear ordinary differential equations, Laplace transforms, Fourier series and separation of variables for linear partial differential equations. Tutorial session focuses on examples from chemical and biological engineering. 

MATH 257 (3) Partial Differential Equations 

Introduction to partial differential equations; Fourier series; the heat, wave and potential equations; boundary-value problems; numerical methods. 

MATH 263 (4) Multivariable and Vector Calculus 

Partial and directional derivatives, multiple integrals, divergence, gradient, curl, vector fields, potentials, line and surface integrals, theorems of Gauss, Green and Stokes. For students in Electrical and Computer Engineering. 

MATH 265 (2) Linear Differential Equations 

Linear ordinary differential equations. Complex numbers, Laplace transforms, frequency reponse, resonance, step response, systems..

MATH 267 (3) Mathematical Methods for Electrical and Computer Engineering 

Fourier series and transforms, wave equation, d'Alembert's solution, modes. Discrete Fourier tranform. Recurrence relations, z-transform, generating functions, applications. [3-0-1*]

MATH 300 (3) Introduction to Complex Variables 

Functions of a complex variable, Cauchy-Riemann equations, elementary functions, Cauchy's theorem and contour integration, Laurent series, poles and residues. 

MATH 301 (3) Applied Analysis 

Integrals involving multi-valued functions, conformal mapping and applications, analytic continuation, Laplace and Fourier transforms. [3-0-0]

MATH 302 (3) Introduction to Probability 

Basic notions of probability, random variables, expectation and conditional expectation, limit theorems. 

MATH 303 (3) Introduction to Stochastic Processes 

Discrete-time Markov chains, Poisson processes, continuous time Markov chains, renewal theory. 

MATH 307 (3) Applied Linear Algebra 

Applications of linear algebra to problems in science and engineering; use of computer algebra systems for solving problems in linear algebra. [3-0-0]

MATH 308 (3) Euclidean Geometry 

Classical plane geometry, solid geometry, spherical trigonometry, polyhedra, linear and affine transformations. Linear algebra proofs are used. It is suggested that MATH 307 be taken concurrently. [3-0-0]

MATH 309 (3) Topics in Geometry 

Topics chosen by the instructor. These may include conic sections, projective configuration, convexity, non-Euclidean geometries, fractal geometry, combinatorial problems of points in the plane. [3-0-0]

MATH 310 (3) Abstract Linear Algebra 

Linear spaces, duality, linear mappings, matrices, determinant and trace, spectral theory, Euclidean structure. 

MATH 312 (3) Introduction to Number Theory 

Euclidean algorithm, congruences, Fermat's theorem, applications. Some diophantine equations. Distribution of the prime numbers. 

MATH 313 (3) Topics in Number Theory 

Topics chosen by the instructor. These might include: division algorithms, group theory, continued fractions, primality testing, factoring. 

MATH 316 (3) Elementary Differential Equations II 

Power series methods (ordinary and regular singular points, Bessel's equation); boundary value problems and separation of variables (Fourier series and other orthogonal series), applications to the vibrating string, heat flow, potentials. 

MATH 317 (3) Calculus IV 

Parametrizations, inverse and implicit functions, integrals with respect to length and area; grad, div, and curl, theorems of Green, Gauss, and Stokes. 

MATH 318 (3) Probability with Physical Applications 

Random variables, discrete and continuous distributions. Random walk, Markov chains, Monte Carlo methods. Characteristic functions, limit laws. 

MATH 320 (3) Real Variables I 

The real number system; real Euclidean n-space; open, closed, compact, and connected sets; Bolzano-Weierstrass theorem; sequences and series. Continuity and uniform continuity. Differentiability and mean-value theorems. [3-0-0]

MATH 321 (3) Real Variables II 

The Riemann or Riemann-Stieltjes integrals. Sequences and series of functions, uniform convergence. Approximation of continuous functions by polynomials. Fourier series. Functions from Rm to Rn, inverse and implicit function theorems. [3-0-0]

MATH 322 (3) Introduction to Algebra 

Polynomials, rings, ideals, unique factorization, Euclidean rings, fields, groups, cosets, homomorphisms, permutations, matrix groups. [3-0]

MATH 331 (3) Problem Solving 

Intended for honours students. A seminar on the techniques and art of solving problems based primarily on the mathematics curriculum of the first two years. [3-0-0]

MATH 335 (4) Introduction to Mathematics 

Intensive course with required tutorial. Combinatorics, probability, geometry and elementary number theory. 

MATH 336 (3) Mathematics by Inquiry 

A problem-based exploration of topics selected from the BC secondary school curriculum. Formal language and notation minimized. Intended for those with minimal background in Mathematics. Not for credit in the Faculty of Science. [3-0-0]

MATH 337 (3) Mathematics for Teaching 

An overview of mathematical topics of the grade 8 to 10 BC school curriculum. 

MATH 340 (3) Introduction to Linear Programming 

Linear programming problems, dual problems, the simplex algorithm, solution of primal and dual problems, sensitivity analysis. Additional topics chosen from: Karmarkar's algorithm, non-linear programming, game theory, applications. [3-0-0]

MATH 342 (3) Algebra, Coding Theory, and Cryptography 

Cryptography and error-correcting codes via groups, rings, and fields. Emphasis on both computation and simple proofs; congruences, RSA cryptosystems, linear codes. [3-0]

MATH 345 (3) Applied Nonlinear Dynamics and Chaos 

Phase plane methods, bifurcation and stability theory, limit-cycle behavior and chaos for nonlinear differential equations with applications to the sciences. Assignments involve the use of computers. [3-1-0]

MATH 361 (3) Introduction to Mathematical Biology 

Mathematical modeling of basic biological processes in ecology, physiology, neuroscience and genetics. Dynamic behavior of difference equations, differential equations, and partial differential equations, explained with reference to concrete biological examples. [3-0-0]

MATH 398 (3) Co-operative Work Placement I 

Approved and supervised technical work experience involving mathematics in industry for a minimum of 3.5 months. Technical report required. 

MATH 399 (3) Co-operative Work Placement II 

Approved and supervised technical work experience involving mathematics in industry for a minimum of 3.5 months. Technical report required. MATH 400 (3) Applied Partial Differential Equations 

Laplace, wave, and diffusion equations. Conformal mapping with applications in fluid flow. [3-0-0]

MATH 401 (3) Green's Functions and Variational Methods 

Green's functions for partial differential equations. Calculus of variations. Eigenfunction expansions. Rayleigh-Ritz and finite element methods. [3-0-0] MATH 402 (3) Calculus of Variations 

Classical variational problems; necessary conditions of Euler, Weierstrass, Legendre, and Jacobi; Erdmann corner conditions, transversality, convex Lagrangians, fields of extremals, sufficient conditions for optimality, numerical methods; applications to classical mechanics, engineering and economics. [3-0-0]

MATH 403 (3) Stabilization and Optimal Control of Dynamical Systems 

Dynamical systems; stability by Liapunov's direct method; controllability and eigenvalue assignment for autonomous linear systems; linear-quadratic regulator, time optimal control, Pontryagin maximum principle, dynamic programming; applications in engineering, economics and resource management. [3-0-0] 

MATH 405 (3) Numerical Methods for Differential Equations 

Interpolation, numerical integration, numerical solution of ordinary and partial differential equations. Practical computational methods emphasized and basic theory developed through simple models. [3-0-0]

MATH 407 (3) Applied Matrix Analysis 

Numerical analysis of matrices, including solution of linear systems and eigenvalue/eigenvector calculations. 

MATH 412 (3) Theory of Modules 

Modules and vector spaces, modules over principal ideal domains, canonical forms, duality, representation theory, bilinear forms. [3-0-0] 

MATH 414 (3) Mathematical Demonstrations 

Students will prepare material illustrating ideas and applications of mathematics and present it to audiences outside the University. Intended for third or fourth year Mathematics students and Math/Science Education students. [2-0-0; 1-0-0] or [3-0-0]

MATH 415 (3) Introduction to Mathematical Logic 

Predicate calculus, models, theories. Introduction to recursive functions. The Goedel incompleteness theorem. [3-0-0] 

MATH 416 (3) Ordinary Differential Equations 

Existence and uniqueness, first order systems, stability, attractors, oscillation and comparison theorems, Sturm-Liouville theory, solution of partial differential equations by separation of variables. [3-0-0]

MATH 417 (3) Partial Differential Equations 

Poisson, heat, and wave equations; uniqueness theorems, maximum principle, Green's function, existence for the Dirichlet problem. Cauchy problem for the heat and wave equations, variational principles and generalized solutions, Fourier/Galerkin approximations, Sobolev spaces, spectral theorem, initial boundary value problems. [3-0-0]

MATH 418 (3) Probability 

Probability spaces, random variables, distributions, expectation, conditional probabilities, convergence of random variables, generating and characteristic functions, weak and strong laws of large numbers, central limit theorem. [3-0-0]

MATH 419 (3) Stochastic Processes 

Random walks, Markov chains, branching processes, Poisson processes, continuous time Markov chains, martingales, Brownian motion. [3-0-0]

MATH 420 (3) Real Analysis I 

Lebesgue measure; integration and differentiation; Lp spaces. [3-0-0]

MATH 421 (3) Real Analysis II 

Metric spaces, topological spaces, Banach spaces. [3-0-0]

MATH 422 (3) Groups and Fields 

Isomorphism Theorems, group actions, Sylow groups, solvable groups, field extensions, automorphisms, Galois theory. [3-0-0]

MATH 423 (3) Topics in Algebra 

Commutative algebra, algebraic geometry, algebraic number theory, Lie theory, homological algebra and category theory, or some other advanced topic in algebra. [3-0-0]

MATH 424 (3) Classical Differential Geometry 

The differential geometry of curves and surfaces in three-dimensional Euclidean space. Mean curvature and Gaussian curvature. Geodesics. Gauss's Theorema Egregium. [3-0-0]

MATH 425 (3) Introduction to Modern Differential Geometry 

Riemannian manifolds, tensors and differential forms, curvature and geodesics. [3-0-0]

MATH 426 (3) Introduction to Topology 

General topology, combinatorial topology, fundamental group and covering spaces, topics chosen by the instructor. [3-0-0]

MATH 427 (3) Topics in Topology 

Homology theory, homotopy theory, manifolds, and other topics chosen by the instructor. [3-0-0]

MATH 428 (3) Mathematical Classical Mechanics I 

Newton's equation, conservation laws, the Euler-Lagrange equation; Hamilton's principle of least action, Hamilton's equations, Lagrangian mechanics on manifolds. [3-0-0]

MATH 429 (3) Mathematical Classical Mechanics II 

Differential forms, symplectic manifolds, canonical transformations, Hamilton-Jacobi equation, integrable systems, Liouville-Arnold theorem, perturbations of integrable systems. [3-0-0]

MATH 430 (2-6) c Special Topics in Analysis 

The student should consult the Mathematics Department for the particular topics offered in a given year. [3-0-0]

MATH 431 (2-6) c Special Topics in Geometry 

The student should consult the Mathematics Department for the particular topics offered in a given year. [3-0-0]

MATH 432 (2-6) c Special Topics in Algebra 

The student should consult the Mathematics Department for the particular topics offered in a given year. [3-0-0]

MATH 437 (3) Number Theory 

Divisibility, congruences, Diophantine equations, arithmetic functions, quadratic reciprocity, advanced topics. 

MATH 440 (3) Complex Analysis 

The residue theorem, the argument principle, conformal mapping, the maximum modulus principle, harmonic functions, representation of functions by integrals, series, and products. Other topics at the discretion of the instructor. [3-0-0]

MATH 441 (3) Mathematical Modeling: Discrete Optimization Problems 

Formulation of real-world optimization problems using techniques such as linear programming, network flows, integer programming, dynamic programming. Solution by appropriate software. [3-0-0]

MATH 442 (3) Optimization in Graphs and Networks 

Basic graph theory, emphasizing trees, tree growing algorithms, and proof techniques. Problems chosen from: shortest paths, maximum flows, minimum cost flows, matchings, graph colouring. Linear programming duality will be an important tool. [3-0-0] 

MATH 443 (3) Graph Theory 

Introductory course in mostly non-algorithmic topics including: planarity and Kuratowski's theorem, graph colouring, graph minors, random graphs, cycles in graphs, Ramsey theory, extremal graph theory. Proofs emphasized. Intended for Honours students. [3-0-0]

MATH 445 (3) Mathematical Modeling: Applications in the Natural and Social Sciences 

Formulation, analysis, simulation, and interpretation for practical problems. An integration of dynamical, continuous optimization, and probabilistic techniques in modeling. [3-0]

MATH 446 (3) Topics in the History of Mathematics I 

Historical development of concepts and techniques in areas chosen from Geometry, Number Theory, Algebra, Calculus, Probability, Analysis. The focus is on historically significant writings of important contributors and on famous problems of Mathematics. [3-0-0]

MATH 447 (3) Topics in the History of Mathematics II 

A continuation of MATH 446. [3-0-0]

MATH 449 (2-6) c Honours Reading 

Independent reading by Honours students in Mathematics under the direction of a faculty member. Written report required. 

MATH 450 (3) Asymptotic and Perturbation Methods 

Asymptotic expansions. Asymptotic evaluation of integrals; WKBJ methods. Regular and singular expansions. Boundary layer theory; matched asymptotic expansions. Multiple scale techniques. [3-0-0]

MATH 462 (3) Projects in Mathematical Biology 

Development and analysis of mathematical models for complex systems in ecology, evolution, cell biology, neurophysiology, and other biological and medical disciplines. [3-0-0]

MATH 498 (3) Co-operative Work Placement III 

Approved and supervised technical work experience involving mathematics in industry for a minimum of 3 1/2 months. Technical report required. Restricted to students admitted to the Mathematics Co-operative Education Program. 

MATH 499 (3) Co-operative Work Placement IV 

Approved and supervised technical work experience involving mathematics in industry for a minimum of 3 1/2 months. Technical report required. Restricted to students admitted to the Mathematics Co-operative Education Program. 

MATH 500 (3) Mathematical Logic 

MATH 501 (3) Algebra I 

MATH 502 (3) Algebra II 

MATH 503 (3) Algebraic Structures I 

MATH 504 (3) Algebraic Structures II 

MATH 507 (3) Measure Theory and Integration 

MATH 508 (3) Complex Analysis I 

MATH 509 (3) Complex Analysis II 

MATH 510 (3) Functional Analysis 

MATH 511 (3) Operator Theory and Applications 

MATH 512 (3) Quantum Theory 

MATH 513 (3) Statistical Mechanics 

MATH 514 (3) Ordinary Differential Equations I 

MATH 515 (3) Ordinary Differential Equations II 

MATH 516 (3) Partial Differential Equations I 

MATH 517 (3) Partial Differential Equations II 

MATH 518 (3) Nonlinear Differential Equations 

MATH 519 (3) Fluid Mechanics I 

MATH 520 (3) Fluid Mechanics II 

MATH 521 (3) Numerical Analysis of Partial Differential Equations 

MATH 522 (3) Numerical Analysis 

MATH 523 (3) Combinatorial Optimization 

MATH 525 (3) Differential Geometry I 

MATH 526 (3) Differential Geometry II 

MATH 527 (3) Algebraic Topology I 

MATH 528 (3) Algebraic Topology II 

MATH 529 (3) Differential Topology 

MATH 530 (3) Geometric Topology I 

MATH 531 (3) Geometric Topology II 

MATH 532 (3) Algebraic Geometry I 

MATH 533 (3) Algebraic Geometry II 

MATH 534 (3) Lie Theory I 

MATH 535 (3) Lie Theory II 

MATH 537 (3) Number Theory 

MATH 538 (3) Algebraic Number Theory 

MATH 539 (3) Analytic Number Theory 

MATH 540 (3) Analytic Number Theory II 

MATH 541 (3) Harmonic Analysis I 

MATH 542 (3) Harmonic Analysis II 

MATH 544 (3) Probability I 

MATH 545 (3) Probability II 

MATH 547 (3) Optimal Control Theory 

Optimal control of systems governed by ordinary differential equations. The control problem will be carefully stated, and existence results and necessary conditions will be established. Hamilton-Jacobi-Bellman theory will be introduced. 

MATH 549 (6/12) c Thesis for Master's Degree 

MATH 550 (3) Methods of Asymptotic Analysis 

MATH 551 (3) Perturbation Methods for Differential Equations 

MATH 552 (3) Introduction to Dynamical Systems 

Ideas, methods and applications of bifurcation theory and dynamical systems: differential and difference equations, local bifurcations, perturbation methods, chaos. 
MATH 553 (3) Advanced Dynamical Systems 

Topics from: hyperbolic invariant sets and symbolic dynamics, global bifurcations, local bifurcations for partial differential equations, multiple bifurcations, bifurcations and symmetry, applications. 
MATH 554 (3) Symmetries and Differential Equations 

Dimensional analysis, modelling, and invariance. Lie groups of transformations, infinitesimal transformations. Applications to ordinary and partial differential equations. No knowledge of group theory will be assumed. 
MATH 557 (3) Linear and Nonlinear Waves 

Classical and recent results in linear and nonlinear waves. Geometrical acoustics and kinematic waves; large amplitude waves in weakly stratified media; small amplitude waves in strongly stratified media. Dispersive waves; group velocity; applications. 
MATH 560 (3) Mathematical Biology I 

Mathematical methods in modeling biological processes, at levels from cell biochemistry to community ecology. 
MATH 561 (3) Mathematical Biology II 

Advanced techniques and models in mathematical biology, with applications. 
MATH 562 (3) Introduction to Mathematical Neurobiology 

Cable theory. Passive and active membrane properties. Action potentials, Hodgkin-Huxley and FitzHugh-Nagumo models. Bursting phenomena. Nonlinear waves in excitable media. 
MATH 589 (3) M.Sc. Major Essay 

MATH 590 (2-6) c Graduate Seminar 

Presentation and discussion of recent results in the mathematical literature. 

MATH 591 (2) Graduate Seminar in Applied Mathematics 

MATH 597 (3) Co-operative Work Placement I 

MATH 598 (3) Co-operative Work Placement II 

MATH 599 (1) Mathematics Teaching Techniques 
MATH 600 (2-15) c Topics in Algebra 

MATH 601 (2-15) c Topics in Analysis 

MATH 602 (2-15) c Topics in Geometry 

MATH 603 (2-15) c Topics in Topology 

MATH 604 (2-15) c Topics in Optimization 

MATH 605 (2-15) c Topics in Applied Mathematics 

MATH 606 (2-15) c Topics in Differential Equations 

MATH 607 (2-15) c Topics in Numerical Analysis 

MATH 608 (2-15) c Topics in Probability 

MATH 609 (2-15) c Topics in Mathematical Physics 

MATH 610 (2-15) c Topics in Pure Mathematics 

MATH 611 (2-15) c Topics in Functional Analysis 

MATH 612 (2-15) c Topics in Mathematical Biology 

MATH 613 (3) Topics in Number Theory 

MATH 620 (2-15) c Directed Studies in Mathematics 

Advanced study under the direction of a faculty member may be arranged in special situations. 

MATH 649 (0) Doctoral Dissertation 

Microbiology & Immunology
Microbiology (Okanagan)
In Microbiology and Immunology, students delve into the diversity of microorganisms, such as bacteria and viruses, and their roles in the biosphere, from nutrient cycling to causing disease. They study the regulation of bacterial gene expression, or antibiotic resistance mechanisms and immunodeficiency disorders.

Microbiology and immunology together involve studying how microbes can be controlled to prevent disease. Microbiology is one of the fastest developing fields of research in biology. Students learn about manipulating bacteria to produce useful products like human insulin, using other microbes that naturally feed on pollutants to clean up polluted water bodies, developing pesticides made out of microbes that attack pests not plants.

UBC Okanagan’s Major in Microbiology is designed to provide graduates with a breadth of knowledge in microbiology as it applies to the environment, health, and industry. Students take introductory science courses that can be transferred into other programs. Students graduating from UBC Okanagan with a B.Sc. in Microbiology will have developed a wide-range of lab, communication, and critical thinking skills. the program prepares students for careers in microbiology (e.g., food and beverage industries, health sciences, and environmental sciences), graduate school, and professional programs.

UBC offers a

· Major or Honours, Microbiology and Immunology 

· Combined Major or Combined Honours, Computer Science and Microbiology and Immunology 

· Biotechnology in Microbiology and Immunology 

· Co-op program

These programs include a flexible list of selections that allow students to take a wide range of courses within the field or focus on areas such as biotechnology, bioinformatics, molecular microbiology, environmental microbiology, bioinformatics, immunology, virology, or pathogenic microbiology. 

Microbiology Courses

MICB 153 (3) Applied Microbiology 

Principles in the study of microorganisms and their relation to human health. Epidemiology of disease and the measures to prevent the transmission of pathogenic organisms. Restricted to students in the Dental Hygiene program and the Midwifery Education program. [3-0-0]

MICB 201 (3) Introductory Environmental Microbiology 

The impact and applications of microbial metabolic, genetic, and growth processes in environmental contexts. 

MICB 202 (3) Introductory Medical Microbiology and Immunology 

Introduction to cellular and humoral immune responses, the properties of viruses and the principles of bacterial pathogenesis. 

MICB 203 (1) Basic Microbiological Techniques 

Procedures and principles associated with isolation, characterization and handling of microorganisms. Intended for students requiring a basic microbiology laboratory course. [0-3-1]

MICB 300 (3) Microbial Ecology 

Effects of microbial and metabolic activities in nature. Interactions of microbes with microbes, plants and animals. Metabolic basis for applied uses of environmental bacteria. [3-0-0]

MICB 302 (3) Immunology 

Tissues, cells and molecules of immune system, innate immunity and complement, adaptive immunity, cellular and humoral immune responses, cytokines, T-cell activation, the major histocompatibility complex, antibody structure and genetics, immune system and cancer, AIDS, autoimmunity, hypersensitivity. [3-0-1]

MICB 306 (3) Molecular Virology 

Introduction to virus structure and replication. Detailed examination of selected viruses including polio, HIV and cancer-causing retroviruses. Development of vaccines and anti-viral drugs, the use of virus vectors to cure genetic diseases. [3-0-1]

MICB 318 (3) Biological Process Engineering 

Design and modeling of single and multi-species bioreactors, industrial fermentation and product recovery systems. (Consult the Credit Exclusion list within the Faculty of Science section of the Calendar.) [3-0-2]

MICB 322 (3) Microbiological Techniques 

Aseptic handling and characterization of microbes, growth properties, enzyme assays, protein analysis and plasmid isolation. Restricted to students in Microbiology and Immunology programs. [0-4-2]

MICB 323 (3) Advanced Microbiological Techniques 

Genetic manipulations of bacteria, introductory immunological and virological procedures, tissue culture. Restricted to Majors and Honours students in Microbiology. [0-4-2]

MICB 324 (3) The Molecular Basis of Bacterial Growth Regulation 

Response of bacterial cell to changing environments. Role of the cell envelope in energetics, transport and peptidoglycan synthesis. Regulation of gene expression. Biochemistry and physiology of bacterial growth. [3-0-1]

MICB 353 (1) Food Microbiology 

Procedures and principles associated with isolation, enumeration, characterization and handling of microorganisms. Restricted to students registered in the Food Science program. [0-2-1]

MICB 398 (3) Co-operative Work Placement I 

Work experience in an industrial research setting, taken during the Winter Session (Term 2) of third year. Restricted to students admitted to the Co-operative Education Program of Biotechnology in Microbiology and Immunology. 

MICB 399 (3) Co-operative Work Placement II 

Work experience in an industrial research setting, taken during Summer Session (Terms 1 and 2) following third year. Restricted to students admitted to the Co-operative Education Program of Biotechnology in Microbiology and Immunology. 

MICB 401 (3) Environmental Microbiology Techniques 

Microbiological analysis using culture, microscopic, gene characterization, chemical and immunological techniques. [2-4-0]

MICB 402 (3) Advanced Immunology 

Molecular basis of lymphocyte development, activation and adhesion; immunogenetics and the major histocompatibility complex. Consult the credit exclusion list within the Faculty of Science section of the calendar. [3-0-1]

MICB 403 (3) Molecular Bacterial Pathogenesis 

Molecular studies of bacterial pathogens. Topics include bacterial virulence factors, host defences against pathogens and vaccines, and diagnostics and antibiotics as control measures. [3-0-0]

MICB 404 (3) Topics in Molecular Bacterial Pathogenesis 

A lecture/discussion/library research course. Topics such as antibiotic resistance, pathogen genomics; host-pathogen interactions; evolution of pathogens; host responses to infection, invasive mechanisms, resistance mechanisms. [1-0-4]

MICB 405 (3) Bioinformatics 

Computational methods to analyze genome and protein sequences to derive structural and functional information. Related topics in functional genomics. [3-0-1]

MICB 406 (3) Topics in Molecular Virology 

Presentations, library research, paper reviews, class discussions about current research in virology. Topics such as molecular targets in viral therapy; chronic viral infection; virus-host cell interaction. [1-0-4]

MICB 407 (3) Viral Infections in Humans 

Interactions between viruses and humans; pathogenesis; persistence and viral oncogenesis; virological diagnosis and treatment. (Consult the Credit Exclusion list within the Faculty of Science section of the Calendar.) [3-0-0]

MICB 409 (3) Microbial Genetics 

Plasmids, phage and cloning vectors, gene transfer, genetic maps, genetic analysis of microbial gene expression. [3-0-0]

MICB 410 (3) Microbial Metabolism 

Bacterial metabolism of environmental relevance such as anaerobic metabolisms, xenobiotics degradation, co-metabolisms, secondary metabolisms, and transformation of minerals and halo-organics. Applications and theoretical basis of particular capabilities. [3-0-0]

MICB 412 (3) Topics in Immunological Research 

Presentations, library research, paper reviews and class discussion on selected areas of advanced molecular and cellular immunological research. [1-0-4]

MICB 418 (3) Industrial Microbiology and Biotechnology 

Exploitation of microbial and animal cells for the industrial production of chemicals ranging from alcohol to therapeutic proteins. Genetic manipulation of cellular characteristics, fermentation methods, patenting and governmental approval processes. [3-0-0]

MICB 419 (3) Industrial Biotechnology Laboratory 

Modern bioreactor technology, upstream and downstream processing of biotechnology products. (Consult the Credit Exclusion list within the Faculty of Science section of the Calendar.) [1-4-0]

MICB 421 (3) Experimental Microbiology 

Research in microbial physiology and molecular genetics. Guided and independent laboratory projects are developed. [2-4-0]

MICB 430 (3/6) c Seminar in Microbiological Literature 

Student seminars on selected papers from the microbiological literature. Compulsory for Honours students. Major students may enrol with permission of the department head. 

MICB 447 (3) Experimental Research 

A laboratory course with a choice of independent, supervised research projects. Students develop protocols to carry out investigation of selected molecular biology problems. 

MICB 448 (3/6) c Directed Research 

A library (3 credits) or laboratory (3 or 6 credits) project. Requires permission of the Undergraduate Advisor. The results are presented in a written report to be reviewed by oral examination. 

MICB 449 (6) Research Problem 

A laboratory investigation in the final year of the Honours program. The results are presented in a written report, to be reviewed by oral examination. 

MICB 498 (3) Co-operative Work Placement III 

Work experience in an industrial research setting, taken during the Summer Session (Terms 1 and 2) following fourth year. Restricted to students admitted to the Co-operative Education Program of Biotechnology in Microbiology and Immunology. 

MICB 499 (3) Co-operative Work Placement IV 

Work experience in an industrial research setting, taken during the Winter Session (Term 1) of fifth year. Restricted to students admitted to the Co-operative Education Program of Biotechnology in Microbiology and Immunology. 

MICB 502 (3) Advanced Immunogenetics 

MICB 503 (3) Bacterial Cytology and Genetics 

MICB 505 (3) Molecular Microbiology 

MICB 506 (2-6) d Microbiological Research Procedures 

Normally taken in conjunction with MICB 530. To be taken only with permission of the department head. 

MICB 507 (3) Topics in Molecular Pathogenesis and Immunology 

MICB 508 (3) Molecular Genetics of Plant-Microbe Interactions 

MICB 530 (3) Seminar in Microbiology 

MICB 548 (6) Directed Studies on an Approved Problem 

MICB 549 (12) Master's Thesis 

MICB 649 (0) Doctoral Dissertation 

Molecular, Cell, & Developmental Biology (Okanagan)
This program provides students with comprehensive training in molecular, cell, and developmental biology. Student learn the most current information pertaining to the fundamental nature of cells, as well as their molecular and developmental mechanisms. Students take introductory science courses that can be transferred into other programs.

Oceanography
UBC’s oceanography program looks at the physical and chemical properties of ocean water, as well as the life within it, the sea floor and the ocean's connection to the rest of the planet. The program draws from biology, physics, chemistry and geology, making it truly multidisciplinary. Oceanography is offered at the undergraduate level in Honours programs. It is suited to those wishing to pursue professional careers in the discipline. Students can select an Honours degree in Fisheries Oceanography, or a Combined Honours program with Chemistry, Geology, Geophysics, or Physics. Honours programs are recommended for students who wish to pursue graduate studies. Students interested in oceanography but not intending to pursue graduate studies can also consider an Earth and Ocean Sciences Major program, which has the flexibility to be concentrated in Oceanography. Students in Oceanography at UBC collect data at sea, conduct laboratory experiments, and simulate various ocean phenomena using computer models. Students learn how the oceans function, how interactions between the atmosphere and the oceans can affect global climate, and how various types of marine organisms interact with their environment. Graduates may work in biological oceanography, which involves the study of various ocean life forms and their relationships with each other, with humans, and with their environments. Others study the physics of waves, tides, and currents. Others study the creation, evolution and structure of sea floors over time. Chemical oceanographers study properties and useful chemicals in seawater and analyze the effects of pollutants.

Courses 

See EOSC course listings above.

Marine Science Courses

MRNE 400 (3/6) d Directed Studies 

A research project approved by the supervisor in the field of interest of the student designed to take advantage of the opportunities offered by the Bamfield Marine Sciences Centre. Note: the supervisor may be teaching at the Marine Centre; or a member of faculty of WCUMSS whether at the Marine Centre as a research investigator or as one of the members of WCUMSS. 

MRNE 401 (6) Special Topics in Marine Biology 

This course will be offered, as opportunities arise, by distinguished scientists visiting at the Bamfield Marine Sciences Centre. It is expected that the course will generally be of a specialized nature and be at a level appropriate to graduate or senior undergraduate students. 

MRNE 402 (3) Special Topics in Marine Biology 

This course will be offered, as opportunities arise, by distinguished scientists visiting at the Bamfield Marine Sciences Centre who are prepared to offer a course extending over a 3-week period. This course will be of a specialized nature and at a level appropriate to graduate or senior undergraduate students. 

MRNE 410 (6) Marine Invertebrate Zoology 

A survey of the marine phyla, with emphasis on the benthic fauna in the vicinity of the Marine Station. The course includes lectures, laboratory periods, field collection, identification and observation. Emphasis is placed on the study of living specimens in the laboratory and in the field. 

MRNE 411 (6) Comparative Invertebrate Embryology 

A comprehensive study of development of marine invertebrates available at the Bamfield Marine Sciences Centre, including all major phyla and most of the minor phyla. 

MRNE 412 (6) Biology of Fishes 

Classification, physiology, ecology, behaviour and zoogeography of fishes with particular emphasis on those in the marine environment of the British Columbia coast. 

MRNE 413 (6) Biology of Marine Molluscs 

Advanced course of selected topics emphasizing functional morphology, ecology and evolution. Field trips survey representative molluscs of the Bamfield region. Students are expected to complete an independent field or laboratory study of selected molluscs. 

MRNE 415 (3) Structure and Function in Marine Animals 

Principles of classification, evolution, morphology, biomechanics, physiology and biochemistry will be illustrated in representatives from a variety of animal phyla. [3-3-0]

MRNE 420 (6) Marine Phycology 

A survey of the marine algae, with emphasis on the benthic forms in the vicinity of the Marine Centre. The course includes lectures, laboratory periods, field collection, identification and observation. Emphasis is placed on the study of living specimens in the laboratory and in the field. 

MRNE 425 (3) Ecological Adaptations of Seaweeds 

Morphological, physiological, genetic and reproductive adaptations of seaweeds to their environments. [3-3-0]

MRNE 430 (6) Marine Ecology 

An analytical approach to biotic associations in the marine environment. Opportunities are provided for study of the intertidal realm in exposed and protected areas, and of beaches and estuaries in the vicinity of the Marine Centre; plankton studies and investigations of the subtidal and benthic environments by diving and dredging are envisaged. 

MRNE 435 (6) Introduction to Biological Oceanography 

An introduction to the biology of oceans, with supporting coverage of relevant physics and chemistry. Emphasis will be placed on plankton biology, community structure and life histories, and influencing environmental factors. Collections will be made from sheltered inlets, through Barkely Sound to offshore waters. The course will involve both field and laboratory. 

MRNE 437 (3) Population and Community Ecology of Marine Organisms 

Emphasis on interactions among organisms and between organisms and their physiochemical environment, and on biological diversity. [3-3-0]

MRNE 440 (6) Biology of Marine Birds 

Study of interrelationship of birds and the marine environment. Census techniques and observation of birds in the field will be emphasized. 

MRNE 445 (6) Biology of Marine Mammals 

Survey course covering systematics and distribution of marine mammals, their sensory capabilities and physiology, with special emphasis on the Cetacea. The course will involve an independent field study. 

MRNE 450 (3) Principles of Aquaculture 

An interdisciplinary introduction to the principles underlying the commercial cultivation of aquatic plants and animals emphasizing marine systems. The course will include working site visits to a range of commercial farms and research and development facilities. 

MRNE 454 (3) Special Topics in Aquaculture 

An examination of the culture techniques for selected groups of aquatic plants, animals or micro organisms. Participants will be expected to complete a project which examines some aspect of applied science relevant to commercial culture. 

MRNE 460 (3) Special Topics in Aquacultural Applied Science 

An examination of the principles underlying the application of selected areas of scientific information to commercial aquaculture. Participants will be expected to complete a written project. 

MRNE 470 (3) Directed Research in Aquaculture 

Design and execution of a research project in the field of aquaculture under the supervision of a scientist working at the Bamfield Centre. A written report is a requirement. 

MRNE 480 (3) Seminars and Papers in Marine Science 

Instruction in the critical analysis of published research papers and of oral seminars. [2-2-0]

MRNE 500 (6) Directed Studies 

Research project approved by the supervisor in the field of interest of the student designed to take maximum advantage of the laboratory and/or field opportunities offered by the Bamfield Marine Sciences Centre. 

MRNE 501 (6) Special Topics 

6 weeks. Offered, as opportunities arise, by distinguished scientists who are visiting at the Bamfield Marine Sciences Centre. The course will be of a specialized nature. 

MRNE 502 (3) Special Topics 

3 weeks. Offered, as opportunities arise, by distinguished scientists who are visiting at the Bamfield Marine Sciences Centre. The course will be of a specialized nature. 

Fisheries Research

FISH 500 (3) Issues in Fisheries Research: Seminars - Fisheries Management 

FISH 501 (3) Issues in Fisheries Research: Ecosystem Modelling 

FISH 502 (3) Issues in Fisheries Research: Marine and Freshwater 

FISH 503 (3) Issues in Fisheries Research: Policy and Evaluation 

FISH 504 (3) Quantitative Analysis of Fisheries I 

FISH 505 (3) Quantitative Analysis of Fisheries II 

FISH 506 (3-6) d Current Topics in Fisheries 

Pharmacology
UBC offers 
· Major or Honours, Pharmacology 

· Co-op 

These programs produce graduates broadly trained in all aspects of pharmacology. They emphasize the experimental and laboratory aspects of pharmacology. Students learn both the whole animal and isolated tissue techniques as well as biochemical and chemical procedures. Skills that are stressed include the ability to search for information, design appropriate experiments, carry out experiments individually and as a member of a team, analyze data and, communicate and write effectively. In first and second years students take a basic science program.

Students study the actions and mechanisms of drugs in biology and medicine. They learn both whole-animal and isolated-tissue techniques as they explore the sources, chemical properties, biological effects, and therapeutic uses of drugs. Pharmacologists' work ranges from exploring the potential hazards of pesticides and herbicides, to developing treatment and prevention of major diseases by drug therapy. 

For complete course listings go to

http://www.students.ubc.ca/calendar/courses.cfm?code=PHAR
http://www.students.ubc.ca/calendar/courses.cfm?code=PCTH
Physics

Physics (Okanagan)
Physics (Vancouver)
This program is intended for students who wish to learn physics as part of a general education or combine physics with other disciplines. Programs offered include

· Major or Honours, Physics 

· Honours, Biophysics 

· Honours, Physics and Astronomy 

· Combined Major, Computer Science and Physics 

· Combined Honours, Physics and another science subject 

· Combined Honours, Chemical Physics 

· Combined Honours, Physics and Mathematics 

· Co-op 

The Major program is intended for students who wish to learn physics as part of a general education or combine physics with other disciplines to pursue careers in other areas such as science journalism. The program combined with proper electives is suitable as pre-training for a professional degree in fields such as architecture, commerce, education, law and medicine. The honours program is more specialized and provides a solid preparation for those intending to proceed to graduate school in physics.UBC’s large selection of electives enable students to obtain significant background in another field, such as computer science, applied mathematics, physical geography, oceanography, geophysics, or geology. Career options in physics include medical physics, education, high technology, business, or science journalism.

Physics Courses

PHYS 100 (3) Introductory Physics 

An introduction to fundamental concepts such as force, energy, momentum, and the use of graphs and vectors in physics; geometrical optics; electricity; laboratory exercises to familiarize the student with both the phenomena and the basic laboratory instruments commonly used to measure them. [3-3*-1*]

PHYS 101 (3) Energy and Waves 

Conservation laws, rotational motion, simple harmonic motion, sound, fluids, heat, including biological applications. [3-3*-1*]

PHYS 102 (3) Electricity, Light and Radiation 

Introduction to optics, electricity and magnetism, electric circuits, radioactivity, including biological applications. [3-3*-1*]

PHYS 107 (3) PHYSICS 1 

An enriched course dealing with conservation laws, angular momentum of rigid bodies, simple harmonic motion and wave phenomena. Concepts of probability and kinetic theory. Intended for students planning to take higher level courses in physics and astronomy. [3-3*-1*]

PHYS 108 (3) Physics II 

Concepts of thermal Physics. Electricity and magnetism up to Maxwell's equations and electromagnetic waves, including interference and diffraction of light. Intended for students planning to take higher-level courses in physics and astronomy. [3-0-1]

PHYS 109 (1) Introduction to Experimental Physics 

A laboratory course accompanying PHYS 108 with emphasis on data collection and analysis and experimental techniques. [0-3-0]

PHYS 153 (6) Elements of Physics 

Thermometry, thermal properties of matter, heat, oscillations, waves, sound, wave optics; geometrical optics, elementary electricity and magnetism, simple DC and AC circuits. 

PHYS 170 (3) Mechanics I 

Statics of particles, equilibrium or rigid bodies, rigid body statics and internal forces, trusses; kinematics: rectilinear motion; dynamics: Newton's second law, friction, impulse, momentum, work and energy. 

PHYS 200 (4) Relativity and Quanta 

Special relativity: Lorentz transformation, dynamics and conservation laws. Quantum physics: the experimental evidence for quantization; a qualitative discussion of the concepts of quantum mechanics and their application to simple systems of atoms and nuclei. [4-0-0]

PHYS 203 (4) Thermal Physics I 

Fundamentals of thermodynamics and statistical physics; entropy, laws of thermodynamics, heat engines, free energy, phase transitions, Boltzmann statistics, quantum statistics. [4-0-0]

PHYS 206 (3) Mechanics 

Newtonian mechanics, non-inertial frames, central potentials, Kepler's laws, variational calculus, Lagrangian dynamics, rigid body motion, Hamiltonian mechanics, Poisson brackets, canonical, Hamilton-Jacobi theory, action angle variables. [3-0-1]

PHYS 209 (3) Intermediate Experimental Physics 

Use of analog electronics and amplifiers, digital electronics and analog-to-digital conversion and the use of computers in data analysis and simulations in thermodynamic, electronic and modern physics experiments. [0-3-1*]

PHYS 210 (3) Introduction to Computational Physics 

Introduction to UNIX/Linux; software tools for processing, fitting and displaying data; numerical methods and application in the physical sciences. [2-3-0]

PHYS 216 (3) Mechanics I 

Review of kinematics, Newton's laws, angular momentum and fixed axis rotation. Rigid body motion, central forces, non-inertial frames of reference. [3-0-1]

PHYS 250 (3) Introduction to Modern Physics 

Wave-particle duality of matter, special relativity, processes in atomic, nuclear and solid state, and introduction to quantum mechanical devices and techniques. [3-0-1]

PHYS 253 (3) Introduction to Instrument Design 

Practical laboratory exposure to instrument bread-boarding including simple mechanical and electrical design, and communications with sensors, actuators. Micro-controller implementation and design. [1-6-0]

PHYS 257 (2) Heat and Thermodynamics 

Thermometry, thermal properties of matter; heat transfer by conduction; convection and radiation; kinetic theory of gases and gas laws; heat engines; refrigeration; change of state; first and second laws of thermodynamics. [1-3-1]

PHYS 258 (2) Principles of Photonics 

Practical aspects of classical and quantum treatments of light; generation, transmission and detection. [2-0-1]

PHYS 259 (2) Experimental Techniques 

Basic experimental techniques in acquisition, analysis and presentation of data. [1-3-0]

PHYS 270 (2) Mechanics II 

Dynamics: systems of particles, kinematics and kinetics of rigid bodies (plane motion), energy and momentum, rotating coordinates. [2-0-1]

PHYS 298 (3) Co-operative Work Placement I 

Approved and supervised technical work experience in an industrial research setting for a minimum of 3.5 months. Normally taken during the winter term of the second year. Technical report required. Restricted to students admitted to the Co-operative Education Program in Physics. 

PHYS 299 (3) Co-operative Work Placement II 

Approved and supervised technical work experience in an industrial research setting for a minimum of 3.5 months. Normally taken during the summer following the second year. Technical report required. 

PHYS 301 (3) Electricity and Magnetism 

Electrical fields and potentials of static charge distributions, current, fields of moving charges, magnetic field, electromagnetic induction, Maxwell's equations. [3-0-1]

PHYS 304 (3) Introduction to Quantum Mechanics 

The beginnings of quantum mechanics, wave mechanics and the Schroedinger equation, one-dimensional potentials, the postulates of quantum mechanics, applications to three-dimensional systems. 

PHYS 305 (3) Introduction to Biophysics 

Physical principles involved in biological systems at the microscopic and molecular scales. Topics include diffusion, low Reynolds number dynamics, the physicist's view of biomolecular structure, models of molecular motors and membranes. 

PHYS 309 (3) Electrical Laboratory 

Selected experiments in electromagnetism and electronics; computer data acquisition; advanced data analysis and simulation. [1-4-0]

PHYS 312 (3) Introduction to Mathematical Physics 

The application of ordinary and partial differential equations to physical problems; boundary and initial value problems associated with heat, wave and Laplace equations. Fourier analysis; expansions in Bessel and Legendre functions. 

PHYS 313 (3) Thermodynamics 

The laws of thermodynamics, thermodynamic potentials, phase changes, elementary statistical physics. [3-0-0]

PHYS 314 (3) Fluids 

Kinetic theory: Diffusion, viscosity and sound waves. Introduction to hydrodynamics: Laminar flow, capillary and gravity waves, convection and turbulence. Dimensional analysis. [3-0-0]

PHYS 315 (3) Physics of Materials 

Crystal structure, elasticity and phonons, elementary electronic transport, defects, alloys, liquid crystals and polymers. [3-0-0]

PHYS 318 (3) Acoustics 

Acoustic oscillators (including loudspeakers), acoustic waves, and architectural acoustics. [3-3*-0]

PHYS 319 (3) Electronics Laboratory 

A project-oriented lab introducing the design and construction of microprocessor-controlled devices. [1-4-0]

PHYS 330 (3) Twentieth-Century Physics 

Quantum physics, nuclear energy and particle physics at a level suitable for third- and fourth-year Science students not proceeding to a physics degree. Not for credit towards a B.Sc. in Physics. [3-0-0]

PHYS 340 (3) From Atoms to the Universe 

Ancient Greek ideas of substance and forms and modern concepts of forces and fields. The twentieth-century quantum revolution. The modern universe, from quarks and atoms to the big bang. Quantum paradoxes. Not for credit in the faculties of Science and Applied Science. No mathematics required. [3-0-0]

PHYS 341 (3) Physics of Music 

An introduction to the physical principles important to the production, transmission and perception of musical sounds. The treatment will be non-mathematical; with emphasis on demonstrations. Topics may include the description of sound waves, resonances, scales, physics of hearing, examination of specific musical instruments, etc. Not for credit in the Faculties of Science and Applied Science. [3-0-0]

PHYS 343 (3) Physical Science by Inquiry 

A guided sequence of hands-on science modules intended primarily for prospective elementary schoolteachers, to help them to work constructively in a science teaching role. Not for credit in the Faculties of Science and Applied Science. [0-6-0]

PHYS 348 (3) Frontiers in Physics and Astronomy 

Current research topics in physics and astronomy are investigated and explored. Technical communication and research skills are studied and developed via oral presentations and written scientific reports on these current research topics. [3-0-0]

PHYS 349 (2-6) c Directed Studies 

With approval of the Head of the Physics Department, studies under the direction of a staff member may be arranged. Intended for Honours and Major physics students. 

PHYS 350 (3) Applications of Classical Mechanics 

Review of principles. Particle mechanics: Euler's equations, tops and gyroscopes, motion of the Earth, Lagrangian and Hamiltonian methods. Variational principles in optics and mechanics, Liouville's theorem and statistical mechanics. The relationship between classical and quantum mechanics. [3-0-0]

PHYS 352 (2) Laboratory Techniques in Physics 

Some of the experiments will be based on the lecture material for PHYS 354. Other techniques and subjects will also be covered. [0-3-0

PHYS 354 (3) Electric and Magnetic Fields 

Applications of electricity and magnetism. Maxwell's equations. [3-0-1]

PHYS 389 (1) Technical Report 

A technical report based on summer work or a co-operative education work term to be submitted to the Department, followed by an oral presentation of the work. 

PHYS 399 (3) Co-operative Work Placement III 

Approved and supervised technical work experience in an industrial research setting for a minimum of 3.5 months. Normally taken during the summer following the third year. Technical report required. Restricted to students admitted to the Co-operative Education Program in Physics. 

PHYS 400 (3) Introduction to Elementary Particles 

Standard model, classification of elementary particles and forces of nature, symmetries, conservation laws, quark model, quantum electrodynamics, quantum chromodynamics, and the theory of weak interactions. [3-0-0]

PHYS 401 (3) Electromagnetic Theory 

The application of Maxwell's theory to the propagation of electromagnetic waves. [3-0-0]

PHYS 402 (3) Applications of Quantum Mechanics 

Spin and angular momentum addition, perturbation methods, and applications in the fields of Atomic, Molecular, Nuclear, and Solid State Physics. [3-0-0]

PHYS 403 (3) Statistical Physics 

Kinetic theory of transport. Ensemble theory, application to classical and quantum systems. Interacting systems and phase change. Fluctuations. Intended for Honours students. 

PHYS 404 (3) Introduction to Medical Physics 

Radiotherapy, X-ray imaging, nuclear medicine, magnetic resonance imaging and biomedical optics. [3-0-0]

PHYS 405 (3) Radiation Biophysics 

Physical and chemical interactions of ionizing radiations and their biological effects at the cellular, tissue and whole-animal levels. 

PHYS 407 (3) Introduction to General Relativity 

Physical consequences of Einstein's equations, including the principle of equivalence, curved space-time, geodesics, the Schwarzchild solution, deflection of light, black holes, and gravitational radiation. [3-0-0]

PHYS 408 (4) Optics 

Topics in optical physics including matrix optics, interference, coherence, polarization, Fresnel relations, optical coatings, waves in dielectric media, Gaussian beams, waveguides, optical cavities, lasers, Fourier optics, and diffraction. [3-3-0]

PHYS 409 (3/6) c Experimental Physics 

A laboratory course with a wide choice of experiments for fourth year Honours and Major students. Topics include solid state, nuclear, classical, quantum, electromagnetic and low temperature physics. For six credits, two weekly laboratory periods and completion of a project in second term are required. [0-3-0]

PHYS 410 (3) Computational Physics 

Scientific programming applied to problems in physics. Fundamentals of numerical analysis for continuum problems. Solution of linear and non-linear algebraic systems, ordinary differential equations and stochastic problems. [3-0-1]

PHYS 412 (3) Quantum Physics 

Fundamentals of atomic, nuclear, particle, and condensed matter physics. [3-0-0]

PHYS 420 (2-4) c Physics Demonstrations 

The students will prepare, under the supervision of a faculty member, a demonstration or series of demonstrations intended to illustrate physical principles to diverse audiences. Intended for third- or fourth-year Physics Majors and Math/Science Education students. 

PHYS 437 (3) Physics of Biocellular Structure and Machinery 

Molecular structure and architecture of biological cells, interactions of molecules in aqueous solution and at interfaces, physical properties of polymers and surfactants, mechanisms of cell membranes and cytoplasmic structures, thermodynamics of molecular machines and mechanical enzymes. 

PHYS 438 (3) Zoological Physics 

Animal systems viewed from a physicist's perspective. Topics include sensory systems, energy budgets, locomotion, internal flows, physical advantages of grouping. [3-0-0] 

PHYS 447 (3/6) c Advanced Topics in Physics 

Directed studies available to students in Honours Physics with approval from the Head of the Department. 

PHYS 449 (6) Honours Thesis 

A research project, undertaken under the direction of a faculty member culminating in a thesis. [0-6-1*]

PHYS 450 (3) Quantum Mechanics 

Postulates of quantum mechanics, expectation values, hermitian operators, commuting observables, applications to one-dimensional systems, harmonic oscillators, angular momentum, applications in three dimensions, hydrogen atom, time dependent perturbations. 

PHYS 454 (3) Applied Electromagnetic Theory 

Wave propagation and related phenomena in dielectrics, conductors and plasmas. Wave guides, radiation, antennae, special relativity. [3-0-0]

PHYS 455 (3) Statistical Mechanics 

Introduction to quantum statistical mechanics and its application to systems of varying complexity from the simple ideal gas to the degenerate gas. Quantum fluids, phase transitions and simulation methods will also be introduced. 

PHYS 458 (4) Applied Optics 

Basic applications of lasers, geometrical optics, fibre optics, diffraction, and Fourier optics. [3-3-0]

PHYS 473 (3) Applied Nuclear Physics 

Radioactive decay and radiations, nuclear properties, interactions of neutrons, physical principles of power reactors, nuclear fusion, radiation monitoring, and safety. [3-0-1*]

PHYS 474 (3) Applied Solid State Physics 

Symmetry of crystal structures, reciprocal lattice, band theory, conduction in metals and semiconductors, phonons and superconductivity. [3-0-0]

PHYS 498 (3) Co-operative Work Placement IV 

Approved and supervised technical work experience in an industrial research setting for a minimum of 3.5 months. Normally taken during the fall term of the fourth year. Technical report required. Restricted to students admitted to the Co-operative Education Program in Physics. 

PHYS 499 (3) Co-operative Work Placement V 

Approved and supervised technical work experience in an industrial research setting for a minimum of 3.5 months. Normally taken during the summer following the fourth year. Technical report required. Restricted to students admitted to the Co-operative Education Program in Physics. 

PHYS 500 (3) Quantum Mechanics I 

Non-relativistic quantum mechanics with applications to atomic, nuclear and particle physics. Perturbation theory, multielectron atoms, molecular structure, WKB, scattering theory. 

PHYS 501 (3) Quantum Mechanics II 

Time-dependent perturbation theory, density matrix formalism, NMR, emission and absorption of radiation. Elementary field theory techniques for many body systems. Quasiparticles, phonons, magnons, holes. Relativistic Klein-Gordon and Dirac equations. 

PHYS 502 (3) Condensed Matter Physics I 

One-electron theory of solids, energy bands, lattice vibration, transport theory. 

PHYS 503 (3) Condensed Matter Physics II 

Interacting electrons, electron-phonon interaction, Hubbard model, magnetism, superconductivity, use of Green functions. 

PHYS 504 (3) Relativity and Electromagnetism 

A review of special relativity, and a presentation of classical electromagnetism as a relativistic field theory. Radiation from moving charges, classical electron theory, Wheeler Feynman electrodynamics. 

PHYS 505 (3) Nuclear Physics 

General properties of the nucleus, two-body problem at low energies, nuclear forces, nuclear models, nuclear reactions, interaction of nuclei with electromagnetic radiation, beta-decay. Properties of elementary particles, classification of interactions, intermediate and high energy reactions. 

PHYS 506 (3) Elementary Particle Physics 

PHYS 507 (3) Plasma Physics 

Equilibrium theory of ionized gases, kinetic theory, transport coefficients. Motion of individual charges, cyclotron radiation. Waves, Landau damping. Derivation of magnetohydrodynamic equations. 

PHYS 508 (3) Quantum Field Theory 
PHYS 509 (2-4) d Theory of Measurements 

Estimation of parameters from experimental measurements; maximum likelihood; least squares; tests of significance (chi square, etc). Noise properties of common devices. Extracting signals from noise; signal averaging; auto and cross-correlation, etc. 

PHYS 510 (2-3) d Stochastic Processes in Physics 

Statistical and thermodynamic fluctuations in electromagnetic, mechanical and thermal systems. Fundamental limits of observation and measurement in classical and quantum systems. 

PHYS 511 (2-3) d Special Topics in Magnetism 

Spin Hamiltonian, theory of ferro- and antiferromagnetism, nuclear magnetic resonance, relaxation in spin systems. 

PHYS 512 (2-3) d Vibrational Spectroscopy of Solids 

Symmetry of vibrations of isolated molecules; calculation of normal modes; vibrations of molecular crystals, optical properties of solids. 

PHYS 513 (2-4) d Topics in Advanced Spectroscopy 

PHYS 514 (2-4) d Classical Field Theory 

Classical field theory in flat space-time. Variational principles and conservation laws. Tensor fields and manifolds. The course is a preparation for study of relativistic gravitation and quantum field theory. 

PHYS 515 (2-4) d Neural Networks 

Perceptrons; the XOR problem; hidden units; back propagation; generalized delta rule; content addressable memories (Hopfield model); extended Hopfield model; travelling salesman problem; model based on neurons that exhibit hysteresis. 

PHYS 516 (3) Statistical Mechanics 

Mean field theory, Landau theory of phase transitions, critical phenomena, renormalization theory. Monte Carlo method, linear response theory, fluctuations. 

PHYS 517 (2) Introduction to Low Temperature Physics 

Cryogenic techniques and instrumentation. Some aspects of superconductors and liquid helium. 

PHYS 518 (2/3) d Superconductivity 

Conventional theories: BCS and Landau-Ginsburg, Josephson effect. New theories of high TC superconductivity. 

PHYS 519 (2) Surface Physics 

Structure and electronic properties of solid surfaces, optical properties, adsorption phenomena, surface analysis, epitaxy. 

PHYS 520 (1-2) d Teaching Techniques in Physics and Astronomy 

Foundations of physics and astronomy education research, lesson plans, development of grading, effective questioning, effective presentations, methods in peer evaluation, and peer teaching. [1-0-0]

PHYS 521 (2-4) c Group Theory Methods in Quantum Mechanics 

Selected topics from atomic, molecular, solid state, nuclear and elementary particle physics treated by group theory methods. 

PHYS 522 (2/3) d Topics in Intermediate Energy Nuclear Physics 

PHYS 523 (2-3) d Quantum Electronics and Nonlinear Optics 

Macroscopic and microscopic treatments of linear and non-linear response to electromagnetic fields. 

PHYS 524 (4) Non-equilibrium Thermodynamics 

Recent developments in thermodynamics, with special emphasis on the stability of systems far from equilibrium. 

PHYS 525 (2-3) d Advanced Condensed Matter Physics 

Current issues in condensed matter theory. 
PHYS 526 (3) Quantum Electrodynamics 

PHYS 527 (2/3) d Topics in Nuclear Physics 

Selected topics from current nuclear theory.  

PHYS 528 (2/3) d Elementary Particle Physics 

PHYS 529 (2/3) d Topics in Quantum Theory 

PHYS 530 (2-4) d Topics in General Relativity Theory 

PHYS 531 (3/4) c Particle Detection Techniques 

PHYS 532 (4) Plasma Dynamics 

The magnetohydrodynamic formulation of plasma dynamics including the effects of diffusion, viscosity, thermal conduction and ionization phenomena on plasma motion. 

PHYS 533 (3) Laser Physics 

Classical and semi-classical treatment of interaction of EM-radiation with atomic systems; semi-classical laser theory; Gaussian beams and optical resonators; specific laser types and systems; femtosecond lasers and amplifiers; Raman lasers; lasing with inversion; topics of current research interest. 

PHYS 534 (3) Radiotherapy Physics I 

Principles of dosimetry of ionizing radiation with emphasis on applications to radiotherapy and radiobiology. 

PHYS 535 (3) Radiotherapy Physics II 

A continuation of PHYS 534, including an extension of the topics discussed in that course. 

PHYS 536 (2) Advanced Radiation Biophysics 

Interactions of radiation with matter in living cells. Description of events following ionizing irradiation; cell survival as a function of dose; survival models. Students will be expected to present a seminar on a pre-selected topic, and participate in class discussions. 

PHYS 537 (3) Physics of Soft Organic Interfaces 

Interactions in liquids, free liquid interfaces, surfactant assemblies, membranes of biological organisms, emphasizing the relation of chemical characteristics to structure and physical properties. 

PHYS 538 (3) Physical Properties of Synthetic and Natural Membrane Interfaces 

PHYS 539 (3) Radiation Dosimetry 

PHYS 540 (3) Radiological Imaging 

PHYS 541 (3) Nuclear Medicine 

PHYS 542 (3) Nuclear Magnetic Resonance Imaging 

PHYS 543 (3) Biomedical Optics 

PHYS 545 (3) Anatomy, Physiology and Statistics for Medical Physicists 

Restricted to graduate students in the M.Sc. (Medical Physics) Specialization. 

PHYS 549 (12) Master's Thesis 

PHYS 555 (1-6) c Directed Studies in Physics 

With approval of the department head, advanced studies under the direction of a staff member may be arranged in special cases. 

PHYS 570 (2-4) c Radio Astronomy 

Emission, propagation and detection of radio noise from the solar system, galaxy and extragalactic radio sources. 

PHYS 571 (3) Physical Cosmology 

Credit will not be given for both ASTR 403 and PHYS 571. [3-0]

PHYS 599 (12/18) c M.A.Sc. Thesis 

PHYS 649 (0) Doctoral Dissertation 

Statistics
UBC offers the following statistics programs:

· Major or Honours, Statistics 

· Combined, Major Statistics and Economics 

· Combined Major or Combined Honours, Computer Science and Statistics 

· Combined Honours Mathematics and Statistics 

· Co-op 

The undergraduate programs emphasize the role of statistics within the general framework of problem solving. Thus, the programs help students develop critical statistical reasoning, with emphasis on the development of computational, mathematical and communication skills. Such an education enables a better understanding of the role of chance in all aspects of life today. The statistical sciences interact with virtually every discipline in science, social science, and engineering. Research at UBC's Department of Statistics reflects the breadth of the field. Examples include biostatistics (statistics relevant medical and health sciences) bioinformatics (genetic data and modeling in medical studies), environmental statistics (geographical, climate modeling), and statistical learning (machine learning and artificial intelligence).

Statistics Courses

STAT 100 (3) Statistical Thinking 

Explores the development and use of statistical thinking in the modern world. The aim is to develop statistical literacy and demonstrate applications of statistics in research and society..

STAT 200 (3) Elementary Statistics for Applications 

Classical, nonparametric and robust inferences about means, variances, and analysis of variance, using computers. Emphasis on problem formulation, assumptions, and interpretation. 

STAT 203 (3) Statistical Methods 

Organizing, displaying and summarizing data. Inference estimation and testing for elementary probability models. Not for credit towards a B.Sc. [3-1-0]

STAT 241 (3) Introductory Probability and Statistics 

Probability models, random variables and vectors, estimation, testing, regression, analysis of variance, goodness of fit, quality control. [3-1-0]

STAT 251 (3) Elementary Statistics 

Probability, discrete and continuous random variables, joint probability distributions, estimation, hypothesis testing, regression, analysis of variance, goodness of fit.. [3-1-0]

STAT 300 (3) Intermediate Statistics for Applications 

Multi-factor analysis-of-variance and other experimental designs; multiple linear regression and regression diagnostics; analysis of covariance; categorical data and log-linear models; further topics in model fitting and data analysis, with statistical computing. Intended for students seeking additional exposure to statistical methodology, but not wishing to concentrate in statistical science. 

STAT 302 (3) Introduction to Probability 

Basic notions of probability, random variables, expectation and conditional expectation, limit theorems. [3-0-0] 

STAT 305 (3) Introduction to Statistical Inference 

Review of probability theory. Sampling distribution theory, large sample theory and methods of estimation and hypothesis testing, including maximum likelihood estimation, likelihood ratio testing and confidence interval construction. [3-0-1]

STAT 306 (3) Finding Relationships in Data 

Modeling a response (output) variable as a function of several explanatory (input) variables: multiple regression for a continuous response, logistic regression for a binary response, and log-linear models for count data. Finding low-dimensional structure: principal components analysis. Cluster analysis. [3-0-1]

STAT 307 (2) Statistics Laboratory I 

Implementing theory in applications. Problem based learning. Generation and analysis of case data. Modelling, computation and reporting. [0-4-0]

STAT 308 (1) Statistics Laboratory II 

Continuation of STAT 307. [0-2-0]

STAT 335 (3) Statistics in Quality Assurance 

Philosophy of quality improvement and total quality control. Definitions of quality. Deming's principles, Ishikawa's tools, control charts, acceptance sampling, continuous improvement, quality design. 

STAT 344 (3) Sample Surveys 

Planning and practice of sample surveys. Random sampling, bias and variance, unequal probability sampling, systematic, multistage and stratified sampling, ratio and regression estimators, post-stratification, establishing a frame, pretesting, pilot studies, nonresponse and additional topics. [3-0-1]

STAT 398 (3) Co-operative Work Placement I 

Work experience in an industrial research setting. Normally taken during Winter Session of third year. Restricted to students admitted to the Co-operative Education Program in Statistics. 

STAT 399 (3) Co-operative Work Placement II 

Work experience in an industrial research setting. Normally taken during Summer Session following third year. Restricted to students admitted to the Co-operative Education Program in Statistics. 

STAT 404 (3) Design and Analysis of Experiments 

Theory and application of analysis of variance for standard experimental designs, including blocked, nested, factorial and split plot designs. Fixed and random effects, multiple comparisons, analysis of covariance. (Consult the Credit Exclusion list within the Faculty of Science section in the Calendar). [3-0-1]

STAT 406 (3) Algorithms for Classification and Prediction 

Flexible, data-adaptive methods for modeling large data sets: visualization and summarization of data; handling large data sets; robust regression and smoothing; methods for assessing accuracy of prediction; neural networks; classification and regression trees; nearest-neighbour methods; model averaging. [3-0-1]

STAT 441 (3) Multivariate Statistical Methods 

Multivariate analysis of variance and regression. Canonical correlations, principal components, factor analysis, discrimination, classification and cluster analysis. Emphasis on computer implementation and applications to the various sciences. [3-0-1]

STAT 442 (3) Statistical Methods for Categorical Data 

Exact and asymptotic methods for 2x2 and rxc contingency tables, logistic regression models for binary response variables, log-linear models for multiway contingency tables, model selection, special topics. Emphasis will be on computer implementation and applications to the various sciences and interpretation of the various models. [3-0-1]

STAT 443 (3) Time Series and Forecasting 

Trend and seasonality, autocorrelation, stationarity, stochastic models, exponential smoothing, Holt-Winters methods, Box-Jenkins approach, frequency domain analysis. [3-0-0].

STAT 445 (3) Introduction to Exploratory Data Analysis 

Methods for exploring and presenting the structure of data: one group of numbers, several groups, bivariate data, time series data and two-way tables. Data displays, outlier identification, transformations, resistant regression, several types of data smoothing, comparisons with standard statistical methods. [3-0-1]

STAT 447 (2-6) c Special Topics in Statistics 

Students should consult the Statistics Department for the particular topics offered in a given year. 

STAT 450 (3) Case Studies in Statistics 

Readings and projects in areas of current statistical application including environmental science, industrial statistics, official statistics, actuarial statistics, and medical statistics. [3-0-1]

STAT 460 (3) Statistical Inference I 

A detailed theoretical development. Statistical models, exponential families, sufficiency, completeness, and detailed properties of point estimation. Intended for Honours students. [3-0-0]

STAT 461 (3) Statistical Inference II 

Detailed development of the theory of testing hypotheses and confidence regions, Bayesian models and inference, elements of decision theory and additional topics. Intended for Honours students. [3-0-0]

STAT 498 (3) Co-operative Work Placement III 

Work experience in an industrial research setting. Normally taken during Summer Session following fourth year. Restricted to students admitted to the Co-operative Education Program in Statistics. 

STAT 499 (0) Co-operative Work Placement IV 

Work experience in an industrial research setting. Normally taken during Term 1 of Winter Session of fifth year. Restricted to students admitted to the Co-operative Education Program in Statistics. 

STAT 518 (3) Theoretical Statistics 

STAT 520 (1-6) d Topics in Bayesian Analysis and Decision Theory 

STAT 521 (1-6) d Topics in Multivariate Analysis 

STAT 522 (1-6) d Topics in Asymptotic Theory and Statistical Inference 

STAT 526 (1-6) d Topics in Smoothing Methods 

STAT 527 (1-6) d Topics in Biostatistics 

STAT 530 (1-3) d Bayesian Inference and Decision 

STAT 531 (1-3) d Reliability Theory 

STAT 532 (1-3) d Sequential Statistical Procedures 

Sequential probability ratio test, fundamental identity, operating characteristics, optimality. Sequential tests for composite hypotheses. Sequential design of experiments, Bayes sequential decision problems, numerical methods. Applications to statistical problems. 

STAT 533 (1-3) d Survival Analysis 

STAT 534 (1-3) d Experimental Design and Quality Improvement 

STAT 535 (1-3) d Statistical Computing 

STAT 536 (1-3) d Statistical Theory for the Design and Analysis of Clinical Studies 

STAT 537 (1-3) d Linear Models 

STAT 538 (1-3) d Generalized Linear Models 

STAT 540 (3) Statistical Methods for High Dimensional Biology 

STAT 541 (1-3) d Applied Multivariate Analysis 

STAT 542 (1-3) d Analysis of Categorical Data 

STAT 543 (1-3) d Time Series Analysis 

STAT 544 (1-3) d Theory of Sampling 

STAT 545 (1-3) d Exploratory Data Analysis 

STAT 546 (1-3) d Nonparametric Statistical Methods 

STAT 547 (1-6) d Topics in Statistics 

Students should consult the Statistics Department for the particular advanced topics offered in a given year. 

STAT 548 (1-6) c Directed Studies in Statistics 

STAT 549 (6/12) c Thesis for Master's Degree 

STAT 550 (3) Techniques of Statistical Consulting 

STAT 551 (3) Statistical Consulting Practicum 

STAT 560 (3) Statistical Theory I 

Credit will not be given for both STAT 460 and STAT 560. [3-0-0]

STAT 561 (3) Statistical Theory II 

STAT 589 (3) M.Sc. Project 

STAT 598 (3) Co-operative Work Placement I 

Restricted to students admitted to the Co-operative M.Sc. Education Program in Statistics. 

STAT 599 (3) Co-operative Work Placement II 

Restricted to students admitted to the Co-operative M.Sc. Education Program in Statistics. 

STAT 649 (0) Doctoral Dissertation 

Zoology

UBC offers a number of undergraduate courses in Animal Biology. Students can take major or honours programs. UBC offers a graduate level Zoology program.

Courses offeres

See BIOL courses listed above.
ZOOL 500 (3/6) c Directed Studies in Zoology 

ZOOL 502 (6) Ecology Seminar 

ZOOL 503 (6) Comparative Animal Physiology Seminar 

ZOOL 504 (3) Ethology Seminar 

ZOOL 505 (6) Cell Biology Seminar 

ZOOL 519 (6) Topics in Parasitology 

ZOOL 521 (6) Fisheries Biology and Management 

ZOOL 522 (4) Limnology Seminar 

ZOOL 524 (3) Topics in Conservation Genetics 

ZOOL 525 (3) Systematics and Evolution Seminar 

ZOOL 527 (6) Theoretical Population Dynamics 

ZOOL 533 (3) Advanced Topics in Wildlife Ecology 

ZOOL 549 (6-18) c M.Sc. Thesis 

ZOOL 553 (6) Workshop in Comparative and Environmental Physiology 

ZOOL 554 (3) Topics in Comparative and Environmental Physiology 

ZOOL 562 (3) Projects in Mathematical Biology 

Development and analysis of mathematical models for complex systems in ecology, evolution, cell biology, neurophysiology, and other biological and medical disciplines. 
ZOOL 649 (0) Doctoral Dissertation 

University of Northern British Columbia 

http://www.unbc.ca/
Headquartered in Prince George, the University of Northern British Columbia offers courses in Quesnel, Fort St. John, Terrace, and Prince Rupert. UNBC offers 25 bachelors programs, 14 masters programs, and one doctoral program. It also offers certificates and diplomas. The University serves about 4,200 students.

A list of all undergraduate courses is at http://www.unbc.ca/calendar/undergraduate/course_descriptions.html
A list of graduate courses is at http://www.unbc.ca/calendar/graduate/course_descriptions.html
A list of undergraduate degrees offered is at http://www.unbc.ca/calendar/undergraduate/degrees/index.html
A list of graduate degrees offered is at http://www.unbc.ca/calendar/graduate/degrees/index.html
UNBC’s College of Science and Management www.unbc.ca/csam offers an array of natural resource related degrees in the following disciplines 

Biology
Chemistry
Computer Science
Ecosystem Science and Management
Environmental Science 

Environmental Engineering
Environmental Planning


 HYPERLINK "http://www.unbc.ca/geography/index.html" \o "Geography" Geography
Mathematics
Outdoor Recreation & Tourism Management
Physics
Biology
http://www.unbc.ca/biology/
The University of Northern British Columbia offers a range of BSc degrees for students wishing to pursue interests in biology. Degrees in biological sciences are housed within the College of Science and Management and involve courses taught by faculty members with biological interests within the Biology, Forestry, Environmental Studies, Geography and Chemistry Programs. BSc degrees range from traditional fields of Biology within the Biology Major, and more applied studies within the Natural Resource Management (NRM) majors. 

UNBC offers the following degrees in biological sciences 

· BSc Biology Major 

· BSc Natural Resource Management - Wildlife and Fisheries Major 

· Minor in Biology
Students may also wish to explore two other degrees at UNBC with strong biological components. The Environmental Science degree allows students to emphasize the biological, chemical, and physical aspects of environmental science. The NRM Forestry major is an accredited degree in forestry leading to professional qualification and has a strong emphasis on ecological principles and integrated resource management.

Biology Courses

BIOL 101 - Introductory Biology I
An introduction to the biological sciences including nature of life, cell structure, function, development, metabolism, genetics and evolutionary theory. BIOL 101-4 and BIOL 102-4 are equivalent to BIOL 100-4 prior to Fall 2000 

BIOL 102 - Introductory Biology II
A survey of living organisms, plant and animal form and function, ecology and population biology. BIOL 101-4 and BIOL 102-4 are equivalent to BIOL 100-4 prior to Fall 2000. 

BIOL 110 - Introductory Ecology
This course is designed to introduce non-science majors to ecological systems. Principles of ecology, biotic and abiotic conditions, population, community and ecosystem structure, human impacts on these systems, and basic concepts of conservation and preservation of ecosystems. 

BIOL 111 - Introductory Ecology Laboratory
This laboratory course complements BIOL 110-3 Introductory Ecology, and provides field and laboratory experience in introductory ecological sciences. 

BIOL 201 - Ecology
The relationship of the environment to organisms, principles of animal and plant ecology, populations, communities, ecosystems and human ecology. 

BIOL 202 - Invertebrate Zoology
Systematics, development and evolution of the invertebrates. 

BIOL 203 - Microbiology
Classification and biology of prokaryotic and eukaryotic micro-organisms. Techniques for culture and applications to forestry, agriculture, medicine and industry. 

BIOL 204 - Plant Biology
The interrelationships between form and function of the living plant, including systematics, development, physiology and evolution. 

BIOL 210 - Genetics
Principles of modern and classical genetics. 

BIOL 301 - Systematic Botany
This course introduces students to plant taxonomy and biodiversity, including principles of systematic botany, nomenclature and classification. Special attention is given to the identification of the native regional flora. Students contemplating registration in this course should consult with the instructor before the end of the previous spring term regarding the making of a summer collection for study during the course. This course includes scheduled field trips as a required course component. 

BIOL 302 - Limnology
Ecology of aquatic systems, their chemical, physical and biological characteristics. 

BIOL 303 - Plant Physiology
Growth and development, water and energy relations, photosynthesis, mineral nutrition, membrane and plant transport. 

BIOL 305 - Plant Morphology and Anatomy
Form and structure of vascular and non-vascular plants. Analysis of the relationship between structure, form and function in the context of plant evolution and adaptation. 

BIOL 307 - Icthyology and Herpetology
The identification, comparative anatomy and evolution of fishes, amphibians and reptiles. Particular reference is made to species endemic to British Columbia. 

BIOL 308 - Ornithology and Mammalogy
The identification, comparative anatomy and evolution of birds and mammals. Particular reference is made to species endemic to British Columbia. 

BIOL 311 - Cell and Molecular Biology
Cell and Molecular Biology. Cellular structure and function, molecular genetics, genome organization, and gene regulation in eukaryotic and prokaryotic organisms. 

BIOL 312 - Molecular Cell Physiology
This course examines the molecular basis of cellular processes from cell-division to cell signalling, cell and tissue interactions, cellular mechanisms of development, cell differentiation, and the immune system. 

BIOL 315 - Animal Diseases and Parasites
Biological aspects of infectious diseases, parasites and environmental contaminants in wild vertebrate animal populations. 

BIOL 321 - Animal Physiology
Basic animal functions and physiology. Operation and integration of major life support and reproductive systems with emphasis on vertebrates. 

BIOL 322 - Entomology
Diversity, structure, function, evolution, behaviour and importance of insects. Students intending to take the course should contact the instructor as early as possible for information and materials regarding the required insect collection. 

BIOL 323 - Evolutionary Biology
This course covers the mechanisms and processes of evolution of biological organisms. It discusses the evolutionary principles from Darwinism to molecular evolution. 

BIOL 325 - Ecological Analyses
This course is an introduction to the application of analytical methods for addressing common ecological problems. Particular emphasis is placed on: sampling design, formulating hypotheses, statistical inference and the writing of abstracts. Students learn to analyze data by applying the scientific method to ecological approach. 

BIOL 333 - Field Camp
Two-week field course to be taken between semesters 6 and 7 or after semester 8. Field applications in integrated resource management. Open to Biology majors. 

BIOL 350 - Ethnobotany
Native uses of indigenous plants. 

BIOL 401 - Plant - Microbial Interactions
Parasitic diseases and mutualistic associations of plants, especially forest trees. Emphasis will be placed on the ecology and phylogeny of fungal plant pathogens and mycorrhizal symbionts, and the physiology of plant-microbe interactions. 

BIOL 402 - Aquatic Plants
Classification, physiology, ecology, and environmental implications of aquatic plants. Both marine and freshwater systems are covered with emphasis on the aquatic plants of British Columbia. Credit not available for BIOL 402-3 and 632-3. 

BIOL 404 - Plant Ecology
The ecology of terrestrial plants and ecosystems. Structure, function, classification, and analytical tools for describing the dynamic behaviour of plant communities. 

BIOL 406 - Fish Ecology
The general life history, ecology, zoogeography and habitats of freshwater, anadromous and marine fishes. 

BIOL 410 - Population and Community Ecology
This course is an advanced treatment of population and community ecology including theoretical and applied aspects of structure and dynamics. 

BIOL 411 - Conservation Biology
Ecological and genetic considerations for the maintenance of biological diversity and the practical applications to the management of natural resources. 

BIOL 412 - Wildlife Ecology
The general ecology and biology of wildlife species, including physiology, behaviour, nutrition and endocrinology. 

BIOL 413 - Wildlife Management
Management criteria for reptiles, amphibians, birds and mammals. Emphasis on the socio-economic aspects of management. Communication processes are addressed. Credit not available for both 413-3 and 605-3. 

BIOL 414 - Fisheries Management
Management of freshwater and anadromous fish of British Columbia. Credit not available for both BIOL 414-3 and 602-3. 

BIOL 420 - Animal Behaviour
Adaptive significance and evolutionary basis of behaviour patterns exhibited by the major animal phyla. 

BIOL 421 - Insects, Fungi and Society
The historical, social and economic importance of insects and fungi to human society, including underlying biological and ecological principles. 

BIOL 423 - Molecular Evolution and Ecology
This course is lecture and laboratory based and focuses on the evolution of macromolecules, the reconstruction of the evolutionary history of species, populations, or genes, and the use of genetic information to gain insights into the ecology of the species. 

BIOL 424 - Molecular Cell Physiology
A molecular basis of cellular processes from cell-division to cell signaling, cell and tissue interactions, cellular mechanisms of development, cell differentiation, and the immune system. 

BIOL 425 - Applied Genetics and Biotechnology
Introduction to advanced genetic laboratory techniques and processes. Lectures will cover applications of genetic techniques and biotechnology as well as ethics issues regarding the use of these technologies. Specific topics will include: animal forensics, recombinant and transgenic theory, genomics/bioformatics, biotechnology and molecular ecology. 

BIOL 440 - Internship
May be repeated for credit (maximum 6 credit hours). 

BIOL 498 - Special Topics
This course covers selected biological topics and may be repeated for credit (maximum 6 credit hours). 

BIOL 499 - Independent Study
May be repeated for credit (maximum 6 credit hours). 

BIOL 601 - Conservation Biology
Ecological and genetic considerations for the maintenance of biological diversity and the practical applications to the management of natural resources. 

BIOL 602 - Fisheries Management
Management of freshwater and anadromous fish of British Columbia. 

BIOL 603 - Population and Community Ecology
Structure and dynamics of populations; theoretical and applied aspects of population and community ecology. 

BIOL 604 - Wildlife Ecology
The general ecology of wildlife species, including physiology, behaviour, nutrition and endocrinology. 412-3 and BIOL 604-3. 

BIOL 605 - Wildlife Management
Management criteria for reptiles, amphibians, birds and mammals. Emphasis on the socio-economic aspects of management. Communication processes are addressed. 

BIOL 606 - Fish Ecology
The general life history, ecology, zoogeography and habitats of freshwater, anadromous and marine fishes. 

BIOL 611 - Insects, Fungi and Society
The historical, social and economic importance of insects and fungi to human society, including underlying biological and ecological principles. 

BIOL 620 - Animal Behaviour
Adaptive significance and evolutionary basis of behaviour patterns exhibited by the major animal phyla. 

BIOL 623 - Molecular Evolution and Ecology
A lecture and laboratory based course that focuses on the evolution of macromolecules, the reconstruction of the evolutionary history of species, populations, or genes, and the use of genetic information to gain insights into the ecology of species. 

BIOL 624 - Plant Ecology
Principles of ecology as they relate to plants. Structure, classification and analysis techniques, and the dynamic behaviour of plant communities. Credit not available for both BIOL 404-3 and Biol 624-3. 

BIOL 625 - Applied Genetics and Biotechnology
Familiarization with advanced genetic laboratory techniques and processes. Lectures will cover applications of genetic techniques and biotechnology as well as ethics issues regarding the use of these technologies. Specific topics will include: animal forensics, recombinant and transgenic theory, quantitative/molecular genetics, biotechnology and molecular ecology. 

BIOL 631 - Plant Pathology
Parasitic diseases and mutualistic associations of plants, especially forest trees. Emphasis will be placed on the conceptual framework and methods for studying the ecology and phylogeny of fungal plant pathogens and mycorrhizal symbionts, and the physiology of plant-microbe interactions. 

BIOL 632 - Aquatic Plants
Classification, physiology, ecology, and environmental implications of aquatic plants. Both marine and freshwater systems are covered with emphasis on the aquatic plants of British Columbia. 

BIOL 720 - Research Thesis
Thesis, oral presentation and oral examination of research project results. Required for graduation in Biology. Only available to students previously admitted to MSc (Biology). 

Biochemistry & Molecular Biology
Biochemistry and Molecular Biology are the disciplines upon which Biotechnology is based. The Biochemistry and Molecular Biology program provides students with a thorough understanding of all aspects of the life sciences, including practical and theoretical studies along with an understanding of ethical issues. The course of study is truly an amalgam of both disciplines. It also includes a grounding in organic chemistry and the physical sciences as these are the disciplines from which modern Biochemistry and Molecular Biology were born. The degree is designed with sufficient flexibility to allow students to follow their interests and they can expand the degree to include minors or course work in any number of complementary disciplines from computer science to mathematics to business to environmental studies.

Chemistry 

http://www.unbc.ca/chemistry/
While specialization in a number of sub-disciplines is possible, the Chemistry B.Sc. at UNBC provides the necessary background and understanding for students to tackle any job within the realm of the working chemist. In addition, the courses offered will serve as preparation for students that are contemplating advanced studies, whether they are at the post-graduate level in Chemistry or in other disciplines such as Medicine, Pharmacy, or Veterinary Medicine. Chemistry is also fundamental to a number of other disciplines including Geology, Forestry, and Biology. In addition to the chemistry stream, the program is offering a minor in Biochemistry, which compliments the life science programs. As well, a degree in Biochemistry & Molecular Biology (BSc Program) is now being offered to compliment the Chemistry Program. UNBC offers a curriculum that meets the accreditation guidelines of the Canadian Society for Chemistry. 

UNBC offers a Master of Science in Chemistry.

Programs at UNBC focuses on the five primary disciplinary areas: 
Analytical Chemistry - the determination of the amount of a compound present, what form it is in, and the structure of the complex. Job opportunities within this discipline are available with a number of large corporations interested in quality control and understanding environmental hazards.

Biochemistry - the molecules and chemistry of living organisms, from DNA to proteins to lipids to carbohydrates. This an area of recent growth within the chemical industry as many companies have shifted emphasis to bio-engineering techniques for the synthesis of pharmaceuticals and common chemicals. 
Inorganic Chemistry - the study of the chemistry and reactivity of molecules built from all of the elements. The job opportunities in this area of chemistry are related to all areas of the manufacturing sector but in particular is the field of metal ion catalysis. 
Organic Chemistry - the study of the synthesis and reactivity of compounds involving carbon atoms as a primary constituent. The synthesis of compounds from polymers, such as Nylon, to pharmaceuticals provides job opportunities for organic chemists. 
Physical Chemistry - the measurement and calculation of the physical changes that chemical compounds undergo. Job opportunities range from the modelling of atmospheric release of chemical compounds to the synthesis of superconducting materials to the design and construction of new laser systems and fibre optics. In addition to the above areas, the Chemistry Program offers course in Environmental Chemistry and Advanced Research Techniques. Chemistry will also be offering courses in a number of joint degree programs with Physics, Mathematics, and Computer Science and within the Biological Technician Program

Chemistry Courses

CHEM 100 - General Chemistry I
The first course in a two-course lecture-based sequence of chemistry courses emphasizing the basic principles of chemistry. Topics include: classification of matter, periodic properties of elements, atomic and molecular structure, stoichiometry, chemical reactions, thermochemistry, chemical bonding and an introduction to organic chemistry. Students requiring the first year laboratory courses in their program of study are encouraged to enrol in CHEM 120-1 concurrently. 

CHEM 101 - General Chemistry II
The second course in a two-course lecture-based sequence of chemistry courses emphasizing the basic principles of chemistry. Topics include: intermolecular forces, properties of solutions, reaction kinetics, chemical equilibrium, acids and bases, applications of aqueous equilibria, entropy and free energy, and electrochemistry. Students requiring the first year laboratory courses in their program of study are encouraged to enrol in CHEM 121-1 concurrently. 

CHEM 110 - Chemistry of Everyday Life
A lecture-based chemistry course for non-science majors which presents the chemistry of substances of our everyday world and discusses real-world societal issues that have important chemistry components. Environmentally relevant topics including the ozone layer and its depletion, global warming, and acid rain will be studied. The use of energy in our society in its various forms will be looked at from a chemical perspective. The importance and implications of using man-made materials and drugs will be discussed. A discussion of these topics will give students a fundamental background in chemistry, and allow them to better understand issues of relevance to our modern industrial society. 

CHEM 120 - General Chemistry Laboratory I
A laboratory half-course designed to accompany CHEM 100-3 and introduce basic chemistry laboratory procedures. Experiments will be performed which complement the material presented in CHEM 100-3. 

CHEM 121 - General Chemistry Laboratory II
A laboratory half-course designed to accompany CHEM 101-3 and introduce basic chemistry laboratory procedures. Experiments will be performed which complement the material presented in CHEM 101-3. 

CHEM 200 - Physical Chemistry I
Fundamental concepts of classical thermodynamics, thermochemistry, chemical and phase equilibria, equilibrium, phase equilibrium, chemical kinetics. 

CHEM 201 - Organic Chemistry I
A lecture-based course providing an introduction to the structure, nomenclature, classification, properties and reactions of the major functional groups of organic compounds. Examples of the syntheses and the reactions of the major functional groups will be given, supported by reaction mechanisms where appropriate. Students requiring the second year Organic Chemistry laboratory courses in their program of study are encouraged to enrol in CHEM 250-1 concurrently. 

CHEM 202 - Inorganic Chemistry I
An introductory course in inorganic chemistry, focusing on structure and bonding, crystal field and molecular orbital theory and the chemistry of the main group. 

CHEM 203 - Organic Chemistry II
A continuation of the topics covered in CHEM 201-3 with emphasis on the mechanistic aspect of organic chemical reactions. Students requiring the second year Organic Chemistry Laboratory courses in their program of study are encouraged to enrol in CHEM 251-1 concurrently. 

CHEM 204 - Introductory Biochemistry
This is a lecture-based course designed to introduce the basic principles of biological chemistry, focusing on the structure, composition and role of proteins, nucleic acids, carbohydrates and lipids in living systems. Other major topics include the nature and function of enzymes, principles of bioenergetics and the energy-trapping metabolic pathways and their regulation in animals and plants. 

CHEM 210 - Analytical Chemistry I
A laboratory course (2 hours lecture, 3 hours lab per week) designed to introduce the discipline of analytical chemistry. Topics include data handling (basic statistics, use of spreadsheets, graphing techniques), electronic spectroscopy (UV-Vis, fluorescence, AA, ICP) and functional group identification in organic and inorganic molecules (IR spectroscopy). 

CHEM 220 - Organic and Biochemistry
A lecture-based course designed to present an introductory sequence of organic chemistry and biochemistry. An understanding of organic chemistry is required to properly understand biochemistry. This course treats organic chemistry in enough depth to make biochemistry understandable. 

CHEM 221 - Organic and Biochemistry Lab
A laboratory-based course designed to accompany and complement CHEM 220-3. This course will introduce common laboratory techniques as well as introduce some of the properties and reactions of organic and biochemical compounds. 

CHEM 250 - Organic Chemistry Lab I
A laboratory-based course providing an introduction to the techniques used in organic chemistry. 

CHEM 251 - Organic Chemistry Lab II
A laboratory-based course focusing on the practical aspects of Organic Chemistry. 

CHEM 255 - Biochemistry Lab I
This is a laboratory-based course exploring the basic biochemical and molecular biological laboratory techniques. Topics include buffers, calculations in biochemistry, spectroscopy, enzyme kinetics and lipids. 

CHEM 300 - Physical Chemistry II
Fundamental concepts in statistical mechanics, reaction theory, chemical kinetics and surface chemistry. 

CHEM 301 - Advanced Organic Chemistry I
An advanced course emphasising the structural, physical and mechanistic aspects of organic reactions. 

CHEM 302 - Environmental Chemistry I
The chemistry of the environment, including considerations of the physical processes in the air, soil and water and the influence, monitoring, and removal of pollutants from the environment. 

CHEM 303 - Quantum Chemistry
Basic quantum mechanics including the origin of quantum theory, atomic models, waves, particles, Schrodinger equations, free and bound states, the hydrogen atom, atomic structure and spectra. Cross-listed with PHYS 302-3. Credit not available for both CHEM 303-3 and PHYS 302-3. 

CHEM 304 - Advanced Organic Chemistry II
An advanced course studying modern methods in synthetic organic chemistry. 

CHEM 305 - Physical Chemistry III
Fundamental concepts of quantum mechanics and spectroscopy. 

CHEM 306 - Intermediary Metabolism
A lecture-based course emphasizing the importance of biochemical pathways and macromolecules in physiological systems. Topics include metabolism of amino acids, lipids, carbohydrates, nucleotides and how these pathways are interrelated at tissue and organ levels. 

CHEM 307 - Proteins
A lecture-based course designed to provide in-depth knowledge on contemporary protein biochemistry, and their applications. Major topics include structure and function of protein, protein purification, protein metabolism, protein biotechnology, proteomics and techniques applied to proteins. 

CHEM 308 - Biochemistry Lab II
A laboratory-based course exploring modern biochemical and molecular biological laboratory techniques. Topics include purification and characterization of proteins and nucleic acids. Techniques include centrifugation, chromatography, gel electrophoresis, Western blotting, Northern blotting, in-vitro transcription and translation. 

CHEM 310 - Analytical Chemistry II
A laboratory course (two hours of lecture and three hours of laboratory per week) designed as a sequel to CHEM 210-3. Topics include separation techniques (column chromatography, TLC, HPLC, GC), mass spectroscopy and NMR spectroscopy. An emphasis is placed on the isolation and structural elucidation of molecules. 

CHEM 311 - Analytical Chemistry III
A laboratory course (two hours of lecture and three hours of laboratory per week) designed to augment CHEM 210-3 and CHEM 310-3. Topics include pH and ion specific electrodes, electrochemical methods and crystallography. 

CHEM 312 - Organic Chemistry Lab III
A laboratory-based course (one hour lecture, six hours lab) teaching the various techniques used in modern organic chemistry, with an emphasis on synthetic methods. This course is designed to complement the material taught in CHEM 301-3 and 304-3. 

CHEM 315 - Physical Chemistry Lab
This is a laboratory course in physical chemistry consisting of 6 hours of laboratory work weekly. The course covers the fundamental aspects of physical chemistry such as spectoscopy, thermodynamics, equilibrium, and kinetics. 

CHEM 320 - Inorganic Chemistry II
A lecture-based course that is focused on the chemistry of the first row of transition elements, along with symmetry and group theory. 

CHEM 321 - Inorganic Chemistry III
A lecture-based course that is focused on the chemistry of the second and third row transition elements. In addition, organometallic chemistry (particularly as it applies to industrial processes) is discussed. 

CHEM 322 - Inorganic Chemistry Lab
A laboratory-based course (one hour lecture, six hour lab) examining the descriptive side of modern inorganic chemistry, including organometallic and bio-inorganic chemistry. This course will provide both general and specific laboratory skills. 

CHEM 330 - Nucleic Acids
A lecture-based course designed to provide in-depth knowledge on contemporary nucleic acid biochemistry, and their application. Major topics include structure and function of DNA and RNA, small molecules nucleic acid interactions, protein nucleic acid interactions, catalytic RNA, techniques applied to nucleic acids and post-transcriptional control of gene expression. 

CHEM 340 - Physical Biochemistry
This is a lecture-based survey course designed to provide students with a basis for understanding the physical aspects of Biochemistry. Topics include biological applications of thermodynamics, chemical and biochemical kinetics, electrochemical equilibria, cell membrane potentials, oxidative phosphorylation, transport processes, photochemistry, and photosystem II. 

CHEM 400 - Topics in Environmental Chem
This course considers advanced and selected topics in chemistry. Topics depend on instructor and student interest and nominally focus on advanced material not dealt with in other courses.
CHEM 401 - Chemistry Seminar
A workshop-based course emphasizing oral and written communication in the sciences. Topics include preparation of visuals, lecture and seminar presentation, scientific writing (including grant applications and scientific articles). 

CHEM 402 - Topics in Organic Chemistry
This course considers advanced and selected topics in organic chemistry. Topics depend on instructor and student interest and normally focus on advanced material not dealt with in other courses. 

CHEM 403 - Topics in Inorganic Chemistry
This course considers advanced and selected topics in inorganic chemistry. Topics depend on instructor and student interest and normally focus on advanced material not dealt with in other courses. 

CHEM 404 - Topics in Physical Chemistry
This course considers advanced and selected topics in physical chemistry. Topics depend on instructor and student interest and normally focus on advanced material not dealt with in other courses. 

CHEM 405 - Topics in Biochemistry
This course considers advanced and selected topics in biochemistry. Topics depend on instructor and student interest and normally focus on advanced material not dealt with in other courses 

CHEM 406 - Advanced Laboratory I
The two courses, CHEM 406-3 and 407-3, are intended to act as capstone lab courses, providing experience with a wide variety of advanced synthetic, analytical and physical techniques. The courses are taken separately but a common set of experiments will be available throughout. 

CHEM 407 - Advanced Laboratory II
The two courses, CHEM 406-3 and 407-3, are intended to act as capstone lab courses, providing experience with a wide variety of advanced synthetic, analytical and physical techniques. The courses are taken separately but a common set of experiments will be available throughout. 

CHEM 408 - Environmental Chemistry II
CHEM 409 - Enzymology
A lecture-based course emphasizing the importance and the role of enzymes in biochemistry and molecular biology. Topics include kinetic analysis, mechanisms of enzyme action, regulation of enzyme activity and clinical aspects of enzymology. 

CHEM 410 - Topics in Analytical Chemistry
This course provides an advanced treatment of selected topics in analytical chemistry such as spectroscopy, separation technology and analytical instrumentation. Credit may be granted for both 400 and 600 level offerings of Topics in Chemistry courses, and either the 400 or 600 level or a combination of both may be repeated to a maximum of 6 credits hours, provided the content of the independent offerings of the courses are sufficiently different (as determined by the Program Chair or College Dean). 

CHEM 499 - Independent Study
Concentration on a particular topic(s) agreed upon by the students and a member of the Chemistry faculty. May be repeated for a maximum of six credit hours. Credit may be granted for both 400 and 600 level offerings of the course provided the content is sufficiently different (as determined by the Program Chair or Dean). 

CHEM 602 - Topics in Organic Chemistry
Credit may be granted for both 400 and 600 level offerings of Topics in Chemistry courses, provided the content of the independent offerings of the courses is sufficiently different (as determined by the Program Chair or Dean). 

CHEM 603 - Topics in Inorganic Chemistry
Credit may be granted for both 400 and 600 level offerings of Topics in Chemistry courses, provided the content of the independent offerings of the courses is sufficiently different (as determined by the Program Chair or Dean). 

CHEM 604 - Topics in Physical Chemistry
Credit may be granted for both 400 and 600 level offerings of Topics in chemistry courses, provided the content of the independent offerings of the courses is sufficiently different (as determined by the Program Chair or Dean). 

CHEM 605 - Topics in Biochemistry
Credit may be granted for both 400 and 600 level offerings of Topics in Chemistry courses, provided the content of the independent offerings of the courses is sufficiently different (as determined by the Program Chair or Dean). 

CHEM 610 - Topics in Analytical CHEM
An advanced treatment of selected topics in analytical chemistry such as spectroscopy, separation technology and analytical instrumentation. Credit may be granted for both 400 and 600 level offerings of Topics in Chemistry courses, provided the content of the independent offerings of the courses is sufficiently different (as determined by the Program Chair or Dean). 

CHEM 699 - Independent Study
Concentration on particular topic(s) agreed upon by the students and a member of the Chemistry faculty. May be repeated for a maximum of six credit hours. Credit may be granted for both 400 and 600 level offerings of the course provided the content is sufficiently different as determined by the Program Chair or Dean. 

CHEM 702 - Advanced Topics in Organic Chemistry
Selected advanced topics in organic chemistry. 

CHEM 703 - Advanced Topics in Inorganic Chemistry
Selected advanced topics in inorganic chemistry. 

CHEM 704 - Advanced Topics in Physical Chemistry
Selected advanced topics in physical chemistry. 

CHEM 705 - Advanced Topics in Biochemistry
Selected advanced topics in biochemistry. 

CHEM 710 - Advanced Topics in Analytical Chemistry
Selected advanced topics in analytical chemistry. 

CHEM 714 - Graduate Seminar
Students investigate and present ideas and results pertaining to current research in Chemistry. The offerings may include presentations of current literature, research methodology, and topics related to students' own research or project work. This is a PASS/FAIL course. 

CHEM 790 - Special Topics
Selected special topics in advanced chemistry. 

Environmental Programs
http://www.unbc.ca/environment/index.html
Environmental and ecological problems are of increasing concern to Canadians. In northern British Columbia, the concerns are especially acute in resource based economies. As one of the four Environmental degrees at UNBC, Environmental Science seeks to train scientists who will understand how the environment functions, and how to mitigate effects on the environment when functions and processes are disrupted. UNBC is particularly aware of the need to integrate environmental and economic factors, and environmental engineers are best prepared to meet that challenge. Engineering students are given a solid background in environmental analysis and engineering design and the ability to work across a wide range of disciplines.

UNBC offers the following environmental programs and specializations:

Environmental Engineering

Environmental Science

Environmental Studies

Environmental Planning

Environmental Engineering
http://www.unbc.ca/ensc/engineeringintroduction.html
http://www.unbc.ca/calendar/undergraduate/undergraduate_programs/environmental_engineering.html
The UNBC/UBC Environmental Engineering Program is a unique, four and a half year joint degree offered collaboratively between the University of Northern British Columbia and the University of British Columbia. The program is based on a unique collaboration between UNBC and UBC that capitalizes on the strength of UNBC in Environmental Science and the strength of UBC in Engineering. It incorporates complementary elements and expertise from each institution while maintaining the exposure of students to the distinctive character of both institutions. The program starts with a two-year foundation in mathematics, basic and environmental sciences from UNBC. In the third and fourth years, the program provides a thorough education and training in engineering fundamentals, engineering analysis and engineering design, largely through courses in Civil Engineering and Chemical and Biological Engineering at the University of British Columbia. The final term at UNBC exposes students to practical environmental engineering problems. 

Environmental Engineering students learn about: 

· Fundamental science underlying engineering and the environment; 

· Function, process and interactions of the major environmental systems: air, land, water, and living; 

· Fundamental concepts of heat, mass transport, fluid dynamics and process flowsheeting; 

· Flow of water and dispersion of pollutants in surface water and groundwater;

· Industrial pollution prevention/control ;

· Design of waste water and air pollution control technologies; 

· Common industrial process design; 

· Hands-on training in wastewater analysis and treatment; 

· Geo-environmental and mining environmental engineering.

Upon graduation, students receive a Bachelor of Applied Science (BASc) degree in Environmental Engineering from both UNBC and UBC. The program is designed to meet accreditation criteria of the Canadian Engineering Accreditation Board of the Canadian Council of Professional Engineers.and the Association of Professional Engineers and Geoscientists of British Columbia, meaning graduates are eligible for registration as Professional Engineers (P.Eng.) 
Program Requirements 

	UNBC degree requirements:
	91 credit hours

	UBC degree requirements:
	70 credit hours

	Total credits for degree:
	161 credit hours


Semester 1 and 2 completed at UNBC 

	BIOL 101-4
	 
	Introduction to Biology I

	BIOL 102-4
	 
	Introduction to Biology II

	CHEM 100-3
	 
	General Chemistry I

	CHEM 101-3
	 
	General Chemistry II

	CHEM 120-1
	 
	General Chemistry Lab I

	CHEM 121-1
	 
	General Chemistry Lab II

	CPSC 110-3
	 
	Introduction to Computer Systems and Programming

	ENSC 100-1
	 
	Introduction to Engineering Seminar

	MATH 100-3
	 
	Calculus I

	MATH 101-3
	 
	Calculus II

	NRES 100-3
	 
	Communications in NRES

	PHYS 110-4
	 
	Introductory Physics I: Mechanics

	PHYS 111-4
	 
	Introductory Physics II: Waves and Electricity

	CORE 101-3
	 
	Humanities

	or CORE 103-3
	 
	Social Sciences or three credit hours of Humanities and Social Science courses.


Semester 3 and 4 completed at UNBC 

	CHEM 200-3
	 
	Physical Chemistry I

	CHEM 220-3
	 
	Organic and Biochemistry

	ENSC 200-3
	 
	Fundamentals of Environmental Engineering

	ENSC 201-3
	 
	Introduction to Atmospheric Science

	ENSC 202-3
	 
	Introduction to Aquatic Systems

	ENSC 350-3
	 
	Fluid Mechanics 

	FSTY 205-3
	 
	Introduction to Soil Science

	MATH 200-3
	 
	Calculus III

	MATH 220-3
	 
	Linear Algebra

	MATH 230-3
	 
	Linear Differential Equations and Boundary Value Problems

	MATH 371-3
	 
	Probability and Statistics for Scientists and Engineers


Semester 5 and 6 completed at UBC 

	CHBE 241-3
	 
	Material and Energy Balances

	CHBE 242-3
	 
	Chemical and Biological Process Technology

	CHBE 364-2
	 
	Environmental Engineering Laboratory

	CHBE 373-3
	 
	Water Pollution Control

	CHBE 484-3
	 
	Green Engineering Principles and Applications for Process Industries

	CIVL 200-3
	 
	Engineering and Sustainable Development

	CIVL 210-4
	 
	Soil Mechanics I 

	CIVL 315-4
	 
	Fluid Mechanics II

	CIVL 316-4
	 
	Hydrology and Open Channel Flow

	MINE 391-3
	 
	Mining and the Environment


Three credit hours of technical elective chosen from a constrained list. 
Semester 7 and 8 completed at UBC 

	CHBE 346-3
	 
	Chemical and Biological Engineering Thermodynamics

	CHBE 351-3
	 
	Transport Phenomena II

	CHBE 459-3
	 
	Chemical and Biological Engineering Economics

	CHBE 485-3
	 
	Air Pollution Prevention and Control

	CIVL 402-2
	 
	Engineering Law and Contracts in Civil Engineering

	CIVL 408-3
	 
	Geoenvironmental Engineering

	CIVL 416-3
	 
	Environmental Hydraulics

	CIVL 418-3 
	 
	Engineering Hydrology 


Three credit hours of design elective chosen from a list of design oriented courses. 
Nine credit hours of technical electives chosen from a constrained list. 
Semester 9 completed at UNBC 

	ENPL 401-3
	 
	Environmental Law

	ENSC 417-6
	 
	Designing Solutions in Environmental Engineering

	ENSC 418-3
	 
	Environmental Measurement and Analysis


Three credit hours of Social Science or Humanities elective. 
Three credit hours of elective.

Technical Electives at UNBC  

Technical electives available at UNBC for the UBC portion of the curriculum in the UBC/UNBC Joint Environmental Engineering Program: The following UNBC courses may be used to meet a Technical Elective requirement in the UBC portion of the Joint UBC/UNBC Environmental Engineering BASc. program.  Normally, no more than one course from the list may be used. To qualify towards UBC technical elective requirements, the technical elective must be taken prior to transition to UBC.
ENSC 404-3 -Waste Management 

ENSC 406-3 -Environmental Modelling 

ENSC 408-3 -Storms 

ENSC 425-3 -Global Change Science 

ENSC 451-3 -Groundwater Hydrology 

ENSC 452-3 -Reclamation and Remediation of Disturbed Environments 

ENSC 453-3 -Environmental Resources Management and Decision Making 

FSTY 455-3 -Biogeochemical Processes in Soil Systems 

NREM 410-3 -Watershed Management 

BSc Environmental Science
http://www.unbc.ca/environment/index.html
UNBC offers a Major in Environmental Science. UNBC’s goal is to train scientists who will understand how the environment functions, and how to mitigate effects on the environment when functions and processes are disrupted

The Environmental Science Bachelor of Science degree is an interdisciplinary one in which students take a core curriculum in the environmental sciences with a focus in the area of their choice. Students in this degree will gain an appreciation of the fundamental biological, chemical and physical and applied aspects integral to the field of environmental science. In addition, they will receive exposure to the human dimensions that underlie many of these issues. This approach will ensure a uniform preparation among students and allow for the development of a diversity of expertise necessary to address the complexity of present environmental problems and future unanticipated ones. 

The program has been designed in part to address educational components of the National Occupational Standards (NOS) for Environmental Employment set out by The Canadian Council for Human Resources in the Environment Industry (CCHREI). The NOS forms the basis of the Canadian Certified Environmental Practitioner (CCEP) accreditation process of the Canadian Environmental Certification Approvals Board (CECAB). 

	Degree requirements:
	103 credit hours

	Area of focus:
	12 credit hours


Elective credit hours in any subject as necessary to ensure completion of a minimum of 127 credit hours. 

Program Requirements 
Lower Division Requirement 
100 Level 

	BIOL 101-4
	 
	Introductory Biology I

	BIOL 102-4
	 
	Introductory Biology II

	CHEM 100-3
	 
	General Chemistry I

	CHEM 101-3
	 
	General Chemistry II

	CHEM 120-1
	 
	General Chemistry Lab I

	CHEM 121-1
	 
	General Chemistry Lab II

	MATH 100-3
	 
	Calculus I

	MATH 101-3
	 
	Calculus II

	PHYS 100-4
	 
	Introduction to Physics I

	and PHYS 101-4
	 
	Introduction to Physics II

	or PHYS 110-4
	 
	Introductory Physics I: Mechanics

	and PHYS 111-4
	 
	Introductory Physics II: Waves and Electricity


200 Level 

	BIOL 201-3
	 
	Ecology

	BIOL 203-3
	 
	Microbiology

	CHEM 201-3
	 
	Organic Chemistry I

	CHEM 250-1
	 
	Organic Chemistry Lab I

	ENSC 201-3
	 
	Weather and Climate

	ENSC 202-3
	 
	Introduction to Aquatic Systems

	FSTY 205-3
	 
	Introduction to Soil Science

	GEOG 205-3
	 
	Cartography and Geomatics

	GEOG 210-3
	 
	Geomorphology

	MATH 240-3
	 
	Basic Statistics

	or MATH 371-3 
	 
	Probability and Statistics for Scientists and Engineers 


Upper Division Requirement 
300 Level 

	ENSC 308-3
	 
	Northern Contaminated Environments

	ENPL 305-3
	 
	Environmental Impact Assessment


Two of: 

	CHEM 200-3
	 
	Physical Chemistry I
	

	CHEM 203-3
	 
	Organic Chemistry II
	

	with CHEM 251-1
	 
	Organic Chemistry Lab II 
	

	CHEM 210-3
	 
	Analytical Chemistry I
	

	CHEM 204-3
	 
	Introductory Biochemistry
	

	CHEM 302-4
	 
	Environmental Chemistry I
	

	PHYS 307-3
	 
	Environmental Physics
	


Two of: 

	BIOL 302-3
	 
	Limnology

	ENSC 312-3
	 
	Boundary-layer Meteorology

	ENSC 350-3
	 
	Fluid Mechanics

	ENSC 408-3
	 
	Storms

	ENSC 425-3
	 
	Global Change Science

	ENSC 454-3 
	 
	Snow and Ice 

	FSTY 455-3
	 
	Biogeochemical Processes in Soil Systems

	GEOG 310-3
	 
	Hydrology

	GEOG 311-3
	 
	Concepts in Geomorphology


One of: 

	ENVS 309-3
	 
	Women and Environmental Studies

	FNST 304-3
	 
	First Nations Environmental Philosophy and Knowledge

	GEOG 401-3*
	 
	Resource Geography

	GEOG 402-3*
	 
	Geography of the Circumpolar North

	GEOG 403-3*
	 
	Aboriginal Geography

	INTS 307-3*
	 
	Global Resources

	INTS 340-3*
	 
	The Circumpolar North in Global Perspective

	INTS 410-3*
	 
	Environment and Development in the Circumpolar North


400 Level 

	ENSC 406-3
	 
	Environmental Modelling

	ENSC 418-3
	 
	Environmental Measurement and Analysis

	ENPL 401-3*
	 
	Environmental Law

	ENVS 414-3
	 
	Environmental and Professional Ethics


Two of: 

	ENSC 302-3
	 
	Energy Development 

	ENSC 404-3
	 
	Waste Management

	ENSC 412-3
	 
	Air Pollution

	ENSC 451-3
	 
	Groundwater Hydrology

	ENSC 452-3
	 
	Reclamation and Remediation of Disturbed Environments

	ENSC 453-3
	 
	Environmental Resources Management and Decision Making

	NREM 410-3
	 
	Watershed Management



Areas of Focus 
Students may choose to focus in an environmental system (atmospheric, aquatic, terrestrial or ecological), in Environmental Chemistry or in Environmetrics (environmental techniques). Four courses chosen from one of the following lists are required, with the provision that:

1. at least two of the courses must be at the upper division (300 or 400 level); and 

2. courses used to fulfill major requirements above may not be used to fulfill an area of focus requirement. 

It is the student's responsibility to ensure prerequisite courses have been completed for the courses listed below. 

1. Aquatic Systems 

2. Atmospheric Systems 

3. Terrestrial Systems 

4. Ecological Systems 

5. Environmental Chemistry 

6. Environmetrics

Aquatic Systems 

	BIOL 204-3
	 
	Plant Biology

	BIOL 302-3
	 
	Limnology

	BIOL 307-3
	 
	Ichthyology and Herpetology

	BIOL 402-3
	 
	Aquatic Plants

	BIOL 406-3
	 
	Fish Ecology

	ENSC 350-3
	 
	Fluid Mechanics

	ENSC 451-3
	 
	Groundwater Hydrology

	ENSC 454-3 
	 
	Snow and Ice 

	GEOG 310-3
	 
	Hydrology

	GEOG 405-3
	 
	Fluvial Geomorphology

	NREM 410-3
	 
	Watershed Management

	or one of:
	 
	(Environmetrics list)



Atmospheric Systems 

	CHEM 200-3
	 
	Physical Chemistry I

	CHEM 302-4
	 
	Environmental Chemistry I

	ENSC 312-3
	 
	Boundary-layer Meteorology

	ENSC 408-3
	 
	Storms

	ENSC 412-3
	 
	Air Pollution

	ENSC 425-3
	 
	Global Change Science

	ENSC 454-3 
	 
	Snow and Ice 

	PHYS 307-3
	 
	Environmental Physics

	or one of:
	 
	(Environmetrics list)



Ecological Systems 

	BIOL 202-3
	 
	Invertebrate Zoology

	BIOL 204-3
	 
	Plant Biology

	BIOL 210-3
	 
	Genetics

	BIOL 301-3
	 
	Systematic Botany

	BIOL 307-3
	 
	Ichthyology and Herpetology

	BIOL 308-3
	 
	Ornithology and Mammalogy

	BIOL 401-3
	 
	Plant-Microbial Interactions

	BIOL 402-3
	 
	Aquatic Plants

	BIOL 404-3
	 
	Plant Ecology

	BIOL 406-3
	 
	Fish Ecology

	BIOL 410-3
	 
	Population and Community Ecology

	BIOL 411-3
	 
	Conservation Biology

	FSTY 206-3
	 
	Forest Biology

	or one of:
	 
	(Environmetrics list)



Terrestrial Systems 

	ENSC 404-3
	 
	Waste Management

	ENSC 451-3
	 
	Groundwater Hydrology

	FSTY 315-3
	 
	Forest Soil Management

	FSTY 425-3
	 
	Soil Formation and Classification

	FSTY 455-3
	 
	Biogeochemcial Processes in Soil Systems

	GEOG 311-3
	 
	Concepts in Geomorphology

	GEOG 405-3
	 
	Fluvial Geomorphology

	GEOG 411-3
	 
	Advanced Elements in Geomorphology

	GEOG 412-3
	 
	Geomorphology of Cold Regions

	GEOG 414-3
	 
	Weathering Processes

	Or one of:
	 
	(Environmetrics list)



Environmental Chemistry 

	CHEM 200-3
	 
	Physical Chemistry I

	CHEM 203-3
	 
	Organic Chemistry II

	CHEM 210-3
	 
	Analytical Chemistry I

	CHEM 302-4
	 
	Environmental Chemistry I

	CHEM 310-3
	 
	Analytical Chemistry II

	CHEM 311-3
	 
	Analytical Chemistry III

	CHEM 400-3
	 
	Topics in Environmental Chemistry

	CHEM 403-3
	 
	Topics in Inorganic Chemistry

	CHEM 405-3
	 
	Topics in Biochemistry

	CHEM 408-3
	 
	Environmental Chemistry II

	CHEM 410-3
	 
	Topics in Analytical Chemistry

	FSTY 455-3
	 
	Biogeochemical Processes in Soil Systems

	Or one of:
	 
	(Environmetrics List)



Environmetrics 

	CPSC 110-3
	 
	Introduction to Computer Systems and Programming

	CPSC 311-3
	 
	Computer Applications Programming

	ENSC 453-3
	 
	Environmental Resources Management and Decision Making

	GEOG 300-3
	 
	Geographic Information Systems

	GEOG 413-3
	 
	Advanced GIS

	GEOG 432-3
	 
	Remote Sensing

	MATH 200-3
	 
	Calculus III

	MATH 220-3
	 
	Linear Algebra

	MATH 230-3
	 
	Linear Differential Equations and Boundary Value Problems

	MATH 333-3
	 
	Partial Differential Equations

	MATH 334-3
	 
	Ordinary Differential Equations

	MATH 335-3
	 
	Numerical Analysis I

	MATH 433-3
	 
	Topics in Partial Differential Equations

	MATH 434-3
	 
	Topics in Applied Mathematics


BSc Honours-Environmental Science 
The BSc Honours-Environmental Science provides a higher level of specialization and research experience, especially for students planning to proceed to postgraduate work. Honours students are required to complete the degree requirements for the BSc Environmental Science Major. In addition to the total number of credits required for the Environmental Science Major (i.e. Degree Requirements plus Area of Focus courses and Electives), each student must complete 6 credit hours of upper division courses selected from their Area of Focus, as well as ENSC 430-6 or NRES 430-6(Undergraduate Thesis) under the supervision of a faculty member. The minimum requirement for completion of a BSc Honours-Environmental Science is 139 credit hours.

Minor in Environmental Science 
The minor in Environmental Science offers an introduction to four environmental systems: aquatic, atmospheric, ecological, and terrestrial, as well as pollution and management, with the ability to develop more depth in one or two areas. Students in this minor will gain an exposure to fundamental biological, chemical and physical aspects integral to the field of environmental science. The minor in Environmental Science requires the completion, from the courses listed below, of 21 credit hours, 12 of which must be at the upper division level. A maximum of two courses (six credits hours) used to fulfill program requirements for a major or another minor may also be used to fulfill requirements for a minor in Environmental Science. Students must select at least one course from each of the following categories (important: all courses listed for the minor have prerequisites; it is the student's responsibility to ensure that they have the required prerequisites): 

Aquatic Systems 

	BIOL 302-3
	 
	Limnology

	BIOL 402-3
	 
	Aquatic Plants

	BIOL 406-3
	 
	Fish Ecology

	ENSC 202-3
	 
	Introduction to Aquatic Systems

	ENSC 350-3
	 
	Fluid Mechanics

	ENSC 451-3
	 
	Groundwater Hydrology

	ENSC 454-3 
	 
	Snow and Ice 

	GEOG 310-3
	 
	Hydrology



Atmospheric Systems 

	ENSC 201-3
	 
	Introduction to Atmospheric Science

	ENSC 312-3
	 
	Boundary-layer Meteorology

	ENSC 408-3
	 
	Storms

	ENSC 412-3
	 
	Air Pollution

	ENSC 425-3
	 
	Global Change Science

	ENSC 454-3 
	 
	Snow and Ice 



Ecological Systems 

	BIOL 201-3
	 
	Ecology

	BIOL 202-3
	 
	Invertebrate Zoology

	BIOL 203-3
	 
	Microbiology

	BIOL 210-3
	 
	Genetics

	BIOL 301-3
	 
	Systematic Botany

	BIOL 401-3
	 
	Plant-Microbial Interactions

	BIOL 404-3
	 
	Plant Ecology

	BIOL 410-3
	 
	Population and Community Ecology

	BIOL 411-3
	 
	Conservation Biology



Terrestrial Systems 

	ENSC 451-3
	 
	Groundwater Hydrology

	ENSC 452-3
	 
	Reclamation and Remediation of Disturbed Environments

	FSTY 205-3
	 
	Introduction to Soil Science

	FSTY 455-3
	 
	Biogeochemical Processes in Soil Systems

	GEOG 210-3
	 
	Geomorphology

	GEOG 311-3
	 
	Concepts in Geomorphology

	GEOG 405-3
	 
	Fluvial Geomorphology

	GEOG 411-3
	 
	Advanced Elements in Geomorphology

	GEOG 412-3
	 
	Geomorphology of Cold Regions

	GEOG 414-3
	 
	Weathering Processes



Environmental Pollution and Management 

	ENPL 302-3 
	 
	Energy Development 

	ENPL 305-3
	 
	Environmental Impact Assessment

	ENSC 308-3
	 
	Northern Contaminated Environments

	ENSC 404-3
	 
	Waste Management

	ENSC 406-3
	 
	Environmental Modelling

	ENSC 412-3
	 
	Air Pollution

	ENSC 451-3
	 
	Groundwater Hydrology

	ENSC 452-3
	 
	Reclamation and Remediation of Disturbed Environments

	ENSC 453-3
	 
	Environmental Resources Management and Decision Making

	NREM 410-3
	 
	Watershed Management


Environmental Science Courses
ENSC 100 - Introduction to Engineering Science
This course will introduce Engineering students to Engineering practice, particularly in Northern BC, through seminars and invited presentations involving Professional Engineers in the region and province. 

ENSC 200 - Fundamentals of Environmental Engineering
This course introduces Environmental Engineering by introducing principles, applications, and design concepts pertinent to water quality and pollution, drinking and waste water treatment, solid and hazardous waste management, and air pollution and control. Additionally, the course includes some fundamental engineering concepts, such as the centroid of a body and composite bodies, moments, and Mohr's circle. Lab sessions include an introduction to computer-based engineering analysis and design tools such as speadsheets, CAD and GIS. 

ENSC 201 - Weather and Climate
This course explains the fundamental processes of weather and climate, and leads the student toward an understanding of how the atmosphere works and how to interpret the weather. Topics introduced include: atmospheric energy, solar and terrestrial radiation, the "Greenhouse Effect", and climate change, air quality and stratospheric ozone, humidity, clouds, precipitation, storms and weather systems, hurricanes and tornadoes, stability and thunderstorms, wind and atmospheric dynamics, and weather forecasting. 

ENSC 202 - Introduction to Aquatic Systems
Aquatic systems are central to all areas of life, as well as human endeavors. In addition to being the site of our earliest evolution, aquatic systems are now recognised as fundamental to the regulation of atmospheric gases and to our climate. This course will provide a broad overview of the physical, chemical, geological, and biological aspects freshwater and marine systems. Human perspectives will focus on the conservation and exploitation of the resources found within and below lakes, rivers and oceans. Introduction to Aquatic Systems will provide a foundation for students wishing to pursue advanced courses in any area of aquatic study. 

ENSC 204 - Principles and Practices of Planning
History, theory, methods and processes in regional planning; contemporary issues and professional practices. 

ENSC 302 - Energy Development
An overview of different types of energy uses and the environmental consequences of development. The course will focus on energy development in Western Canada with respect to oil, gas, hydro, and coal. Alternative energy futures will also be examined. 

ENSC 308 - Northern Contaminated Environments
This course provides students with a broad knowledge base and a sound understanding of various environmental problems in the north, with particular emphasis on practical skills to address such problems. Topics include physical settings of the north; arctic ecology and environmental pollution, pollutant transport pathways in the Arctic, petroleum hydrocarbon pollution in marine and terrestrial environments, air pollution and climate change, industrial waste management, and environmental and human health risk assessment. 

ENSC 312 - Boundary - layer Meteorology
Principles of weather and climate at micro-, local and meso- scales; processes associated with transfer of heat, mass, and momentum and resulting climates near the surface; fog, urban and forest climates, bioclimatology, local winds, transport and dispersion of air pollution. 

ENSC 350 - Fluid Mechanics
This course is an introduction to fluid mechanics for environmental science, engineering, physical geography, forestry and wildlife and fisheries students. The course covers the following topics: definition of fluid, fluid properties, variation of pressure in a fluid, hydrostatic forces, buoyancy, dimensional analysis, similarities, kinematics of flow, control volumes, continuity equation, momentum equation, energy equation, and flow in closed conduits . 

ENSC 404 - Waste Management
This course introduces environmental, technical and political aspects of non-hazardous and hazardous wastes. Topics include source, evaluative methods, risk assessment, treatment, disposal, and current legal and management requirements. 

ENSC 406 - Environmental Modelling
This course provides an understanding of the physical, chemical and biological processes that govern contaminant transport and fate in environmental media. Topics include modelling fundamentals, mass transport in aquatic ecosystems, and mathematical modeling of a wide variety of contamination issues, such as lake eutrophication, river water quality, groundwater contamination, atmospheric deposition, and climate change. Laboratory exercises will complement lecture topics and focus on the development of computer-based modelling skills. 

ENSC 408 - Storms
This course covers the analysis and dynamics of synoptic weather systems; cyclones and cyclogenesis; fronts, thunderstorms, jet streams and stability; thermodynamic charts, satellite imagery and weather forecasting. May be taught alternate years. 

ENSC 412 - Air Pollution
A multidisciplinary course focusing on air pollution: emissions, chemistry, air pollution meteorology and dispersion modelling, engineering and legislative controls, health effects, airshed planning. 

ENSC 417 - Designing Solutions in Environmental Engineering
In this project-oriented course, students will apply concepts and principles from Environmental Science and fundamentals from Engineering to design Engineering solutions to Environmental problems. The course may include group projects and working with an industry in north/central BC, and co-operative work with students in ENVS 418-3 and ENVS 419-3. 

ENSC 418 - Environmental Measurement and Analysis
This is a capstone course for Environmental Science and Environmental Engineering Majors. It is a quantitative laboratory- and field-based course focusing on advanced environmental measurement and analysis of atmospheric, aquatic and terrestrial systems. The approach is integrative and problem-oriented; students may examine natural and/or managed systems, including engineering systems (e.g. waste management) and systems impacted by anthropogenic activity (e.g. contamination). 

ENSC 425 - Global Change Science
Earth's environmental systems - atmosphere, biosphere, lithosphere and hydrosphere - are intimately interconnected and undergoing periodic and chaotic natural variability. A fifth "system" - the anthrosphere (human species) - has become an increasingly significant component of the Earth system. This course covers topics in global change science including: past climate and environmental change, climate and environmental variability and prediction, climate and environmental change interactions with biological organisms and ecosystems, implications of climate and environmental change for terrestrial systems, and the human role in global change. 

ENSC 430 - Undergraduate Thesis
The undergraduate thesis allows students in Environmental Science or Environmental Engineering to devote time to a concentrated piece of research. The thesis may be completed over one or two semesters. 

ENSC 440 - Internship
May be repeated for credit (maximum six credit hours). 

ENSC 450 - Geophysical Data Analysis
This course focuses on the practical and theoretical aspects of advanced geophysical data analysis methods, including time series analysis, linear multivariate statistical analysis, nonlinear statistical methods based on neural network, inverse theory and optimal estimate of space- state. Emphasis is placed on the environmental analysis and prediction using large datasets (e.g., the global satellite observations) and dynamical models (space- state models). The course format consists of lectures and labs, where students apply theories and methods to solve practical problems. 

ENSC 451 - Groundwater Hydrology
This course introduces fundamental principles of groundwater flow and subsurface contaminant transport, and their application to solve problems related to groundwater resources evaluation, development, and management. Topics include occurrence and movement of groundwater, steady-state and transient well hydraulics, sire characterization, unsaturated flow theory, groundwater quality and contamination, contaminant transport simulation, petroleum hydrocarbon transport and remediation systems, and groundwater modeling techniques. Supporting computer software may be used. 

ENSC 452 - Reclamation & Remediation of Disturbed Environments
This course takes an integrative, scientific approach to the remediation and reclamation of drastically disturbed environments. Industrial activity and chemical spills can result in the contamination of soil, surface water, and groundwater. In addition, some industrial activities such as mining can cause large-scale disturbances to the landscape, potentially impacting both terrestrial and aquatic systems. The focus is on the remediation and reclamation of terrestrial systems, but aquatic systems will be included. 

ENSC 453 - Environmental Resource Management and Decision Making
This course introduces various decision-making models and methods to aid in environmental resources management. Topics include environmental economics, benefit-cost analysis, planning evaluation and review technique (PERT), linear programming, mulit-objective programming, integer programming, stochastic programming, dynamic programming, and nonlinear programming. A number of environmental systems serve as management examples, such as water resources, water quality, air quality, groundwater, solid waste, and forest ecosystem. Supporting computer software may be used. 

ENSC 454 - Snow and Ice
This course focuses on the physical processes involving snow and ice that greatly influence the hydrometerology of Northern BC and the remainder of Canada. The goals of this course include gaining a better understanding of snowpack, permafrost, lake ice, and glacier formation and ablation processes, learning about the characteristics of snow and ice and how they will evolve with climate change, and conducting an extensive snow survey in the field. GEOG 210-3 and GEOG 412-3 are recommended as prerequisites. 

ENSC 498 - Special Topics
Selected environmental topics. May be repeated for credit (maximum six credit hours). 

ENSC 499 - Independent Study
May be repeated for credit (maximum six credit hours). 

ENSC 604 - Waste Management
This course introduces environmental, technical and political aspects of non-hazardous and hazardous wastes. Topics include source, evaluative methods, risk assessment, treatment, disposal, and current legal and management requirements. 

ENSC 607 - Environmental Modelling
This course provides an understanding of the physical, chemical and biological processes that govern contaminant transport and fate in environmental media. Topics include modelling fundamentals, mass transport in aquatic ecosystems, and mathematical modeling of a wide variety of contamination issues, such as lake eutrophication, river water quality, groundwater contamination, atmospheric deposition, and climate change. Laboratory exercises will complement lecture topics and focus on the development of computer-based modelling skills. 

ENSC 608 - Storms
This course covers the analysis and dynamics of synoptic weather systems; cyclones and cyclogenesis; fronts, thunderstorms, jet streams and stability; thermodynamic charts, satellite imagery and weather forecasting. May be taught alternate years. 

ENSC 612 - Air Pollution
A multidisciplinary course focusing on air pollution: emissions, chemistry, air pollution meteorology and dispersion modelling, engineering and legislative controls, health effects, airshed planning. 

ENSC 618 - Environmental Measurement and Analysis
This is a quantitative laboratory and field based course focusing on advanced environmental measurement and analysis of atmospheric, aquatic and terrestrial systems. The approach is integrative and problem-oriented; students may examine natural and/or managed systems, including engineered systems (e.g. waste management) and systems impacted by anthropogenic activity (e.g. contamination). 

ENSC 625 - Global Change Science
Earth's environmental systems - atmosphere, biosphere, lithosphere and hydrosphere - are intimately interconnected and undergoing periodic and chaotic natural variability. A fifth "system" - the anthrosphere (human species) - has become an increasingly significant component of the Earth system. This course covers topics in global change science including; past climate and environmental change, climate and environmental variability and prediction, climate and environmental change interactions with biological organisms and ecosystems, implications of climate and environmental change for terrestrial systems, and the human role in global change, 

ENSC 650 - Geophysical Data Analysis
This course focuses on the practical and theoretical aspects of advanced geophysical data analysis methods, including time series analysis, linear multivariate statistical analysis, nonlinear statistical methods based on neural network, inverse theory and optimal estimate of space-state. Emphasis is placed on the environmental analysis and prediction using large datasets (e.g., the global satellite observations) and dynamical models (space-state models). The course format consists of lectures and labs, where the students apply theories and methods to solve practical problems. 

ENSC 651 - Groundwater Hydrology
This course introduces fundamental principles of groundwater flow and subsurface contaminant transport, and their applications to solve problems related to groundwater resources evaluation, development, and management. Topics include occurrence and movement of groundwater, steady-state and transient well hydraulics, site characterization, unsaturated flow theory, groundwater quality and contamination, contaminant transport simulation, petroleum hydrocarbon transport and remediation systems, and groundwater modeling techniques. Supporting computer software may be used. 

ENSC 652 - Reclamation & Remediation of Disturbed Environments
This course takes an integrative, scientific approach to the remediation and reclamation of drastically disturbed environments. Industrial activity and chemical spills can result in the contamination of soil, surface water, and groundwater. In addition, some industrial activities such as mining can cause large-scale disturbances to the landscape, potentially impacting both terrestrial and aquatic systems. The focus is on the remediation and reclamation of terrestrial systems, but aquatic systems will be included. 

ENSC 653 - Environmental Resource Management and Decision Making
This course introduces various decision-making models and methods to aid in environmental resources management. Topics include environmental economics, benefit-cost analysis, planning evaluation and review technique (PERT), linear programming, mulit-objective programming, integer programming, stochastic programming, dynamic programming, and nonlinear programming. A number of environmental systems serve as management examples, such as water resources, water quality, air quality, groundwater, solid waste, and forest ecosystem. Supporting computer software may be used. 

ENSC 654 - Snow and Ice
This course focuses on the physical processes involving snow and ice that greatly influence the hydrometeorology of Northern BC and the remainder of Canada. The goals of this course include gaining a better understanding of snowpack, permafrost, lake ice, and glacier formation and ablation processes, learning about the characteristics of snow and ice and how they will evolve with climate change, and conducting an extensive snow survey in the field as the basis of a research project and in-class presentation. 

Environmental Studies 

http://www.unbc.ca/environmentalstudies/index.html
BA Program with a Major in Environmental Studies 
http://www.unbc.ca/calendar/undergraduate/undergraduate_programs/environmental_studies.html
The Bachelor of Arts in Environmental Studies emphasizes a social science and humanities perspective on environmental issues. The program provides a strong philosophical, social and scientific basis for understanding the full diversity of environmental issues and positions students to be effective agents for mitigation of, and/or adaptation to, environmental change.

Degree requirements:
72 credit hours

Area of focus: 24 to 29 credit hours
Elective credit hours in any subject as necessary to ensure completion of a minimum of 120 credit hours.

Program Requirements 
Lower Division Requirement 
100 Level 

	ANTH 101-3 
	 
	Peoples and Cultures 

	or FNST 100-3  
	
	The Aboriginal Peoples of Canada 

	BIOL 110-3
	 
	Introductory Ecology

	CHEM 110-3
	 
	Chemistry for Everyday Life

	or CHEM 101-3 
	 
	General Chemistry I

	ENPL 104-3
	 
	Introduction to Planning

	ENVS 101-3 
	 
	Introduction to Environmental Citizenship 

	GEOG 100-3
	 
	Environments and People

	POLS 100-3
	 
	Contemporary Political Issues


200 Level 

	ENGL 270-3
	 
	Expository Writing

	or ENGL 271-3  
	 
	Creative Writing

	ENPL 205-3
	 
	Environment and Society

	GEOG 204-3
	 
	GIS for the Social Sciences 

	or GEOG 300-3
	 
	Geographic Information Systems 

	GEOG 205-3
	 
	Cartography and Geomatics

	PHIL 202-3
	 
	Comparative Religion

	or FNST 303-3  
	 
	First Nations Religion and Philosophy 


Upper Division Requirement 
300 Level 

	ENVS 309-3
	 
	Women and Environmental Studies

	ENVS 325-3
	 
	Global Environmental Change: Science and Policy

	ENVS 326-3 
	 
	Natural Resources, Environmental Issues and Public Engagement 

	INTS 307-3
	 
	Global Resources

	or GEOG 401-3
	 
	Resource Geography

	NREM 303-3
	 
	First Nations' Approaches to Resource Management

	or GEOG 401-3  
	 
	Resource Geography 

	or ENPL 208-3  
	 
	First Nations Community and Environmental Planning 


400 Level 

	ANTH 405-3 
	 
	Topics in Landscape and Place 

	ENPL 401-3
	 
	Environmental Law

	ENPL 419-3
	 
	Social Research Methods 

	ENVS 414-3
	 
	Environmental and Professional Ethics

	ENVS 440-3 
	 
	Internship 

	NRES 421-1 
	 
	Professional Writing  

	or NRES 422-2  
	 
	Undergraduate Report 

	or NRES 430-6  
	 
	Undergraduate Thesis 

	POLS 434-3 
	 
	Resource Communities in Transition 


Areas of Focus
Students must choose one of the following areas of focus. Courses use to fulfill major requirements above may not be used to an area of focus requirement.

1. Global Environmental Studies
2. Communities and Environmental Citizenship
3. Natural Resource Management
4. Science, Technology, and Society
5. First Nations 

Global Environmental Studies
Required:
	INTS 101-3
	Canada and the World 

	GEOG 101-3 
	Human Geography 

	or GEOG 206-3  
	Social Geography 


Choose six of:
	FNST 416-3
	Indigenous Perspective 

	GEOG 306-3 
	Geography of International Development 

	GEOG 402-3 
	Geography of the Circumpolar North 

	GEOG 422-3 
	Geography Of World Economy 

	GEOG 426-3 
	Geographies of Culture, Rights & Power 

	INTS 309-3 
	Global Science and Technology 

	INTS 371-3 
	Globalization 

	INTS 410-3 
	Environment and Development in the Circumpolar North 

	INTS 470-3 
	International Environmental Policy 

	INTS 480-3 
	Pacific Environment 

	NORS 101-3 
	Introduction to the Circumpolar North 

	NORS 311-3 
	Lands and Environments of the Circumpolar North 1 

	NORS 331-3 
	Contemporary Issues of the Circumpolar North 

	ORTM 414-3 
	Polar Tourism and Recreation 

	POLS 415-3 
	Comparative Northern Development 


Communities and Environmental Citizenship
Required:
	ENPL 301-3 
	Sustainable Communities: Structure and Sociology 

	GEOG 206-3 
	Social Geography 

	GEOG 424-3 
	Social Geography of Northern Communities 

	GEOG 426-3 
	Geographies of Culture, Rights & Power 

	POLS 335-3 
	Community Politics 

	or POLS 316-3  
	Municipal Government and Politics 


Choose three of:
	COMM 100-3 
	Introduction to Canadian Business 

	COMM 230-3 
	Organizational Behaviour 

	ENPL 304-3 
	Mediation, Negotiation & Public Participation 

	ENPL 313-3 
	Rural Community Economic Development 

	FNST 215-3 
	Issues in External Relations for Contemporary Indigenous Peoples 

	FNST 407-3 
	First Nations Perspectives on Race, Class, Gender and Power 

	GEOG 305-3 
	Political Geography 

	GEOG 308-3 
	Introduction to Medical Geography 

	GEOG 309-3 
	Geography of Migration and Settlement 

	ORTM 100-3 
	Leisure in Life 

	ORTM 407-3 
	Recreation, Tourism and Communities 


Natural Resource Management
Required:
	NREM 100-3 
	Natural Resources Management I 

	NREM 101-3 
	Natural Resources Management II 

	NREM 210-3 
	Integrated Resource Management 

	ORTM 100-3 
	Leisure in Life 


Choose one of:
	FNST 203-3 
	Introduction to Traditional Ecological Knowledge 

	NREM 203-3 
	Resource Inventories and Measurements 

	ORTM 200-3 
	Sustainable Outdoor Recreation and Tourism 


Choose three of:
	ENPL 304-3 
	Mediation, Negotiation & Public Participation 

	ENPL 305-3 
	Environmental Impact Assessment 

	ENSC 302-3 
	Energy Development 

	GEOG 401-3 
	Resource Geography 

	INTS 307-3 
	Global Resources 

	INTS 309-3 
	Global Science and Technology 

	NREM 333-3 
	Field Applications in Resource Management 

	NREM 400-3 
	Natural Resources Planning 

	POLS 315-3 
	Contemporary Issues in the Circumpolar North

	POLS 434-3 
	Resource Communities in Transition


Science, Technology, and Society
Required:
	BIOL 101-4 
	Introductory Biology I 

	BIOL 102-4 
	Introductory Biology II 

	BIOL 201-3 
	Ecology 

	INTS 309-3 
	Global Science and Technology 


Choose five of:
	ENSC 201-3 
	Introduction to Atmospheric Science 

	ENSC 202-3 
	Introduction to Aquatic Systems 

	ENPL 303-3 
	Spatial Planning with Geographical Information Systems

	ENSC 308-3 
	Northern Contaminated Environments 

	ENSC 404-3 
	Waste Management 

	ENSC 425-3 
	Global Change Science 

	FSTY 205-3 
	Introduction to Soil Science 

	INTS 205-3 
	Introduction to International Studies 

	NREM 333-3 
	Field Applications in Resource Management 


First Nations
Choose at least one FNST course and two additional courses from the following:
	ANTH 206-3 
	Ethnography of Northern British Columbia 

	FNST 215-3 
	Issues in External Relations for Contemporary Indigenous Peoples 

	FNST 216-3 
	Issues in Internal Relations for Contemporary Indigenous Peoples 

	FNST 249-3 
	Aboriginal Resource Planning 

	GEOG 206-3 
	Social Geography 

	POLS 220-3 
	Canadian Law and Aboriginal Peoples 


Choose five of:
	BIOL 350-3 
	Ethnobotany 

	ENPL 208-3 
	First Nations Community and Environmental Planning 

	FNST 280-3 
	Aboriginal Medicines I - Harvesting and Preservation  

	FNST 300-3 
	Research Methods in First Nations Studies 

	FNST 304-3 
	First Nations Environmental Philosophy and Knowledge 

	FNST 416-3 
	International Perspectives 

	FNST 451-3 
	Traditional Use Studies 

	GEOG 301-3 
	Cultural Geography 

	GEOG 403-3 
	Aboriginal Geography 

	HIST 390-3 
	Aboriginal People in Canada 

	NREM 303-3 
	First Nations Approach to Resource Management 

	ORTM 306-3 
	Indigenous Tourism and Recreation 

	POLS 412-3 
	Comparative Aboriginal State Relations 


 

Minor in Environmental Studies 
The minor in Environmental Studies offers an opportunity for students in other disciplines to learn how individual lives are connected with environmental systems, and to gain understanding and perspective on key environmental issues. A maximum of two courses (six credit hours) used to fulfill program requirements for a major or another minor may also be used to fulfill requirements for a minor in Environmental Studies.  The minor in Environmental Studies requires the completion of 18 credit hours, 12 of which must be at the upper division level. 

Required 

	ENVS 101-3

	 
	Introduction to Environmental Citizenship

	ENVS 325-3 
	 
	Global Environmental Change: Science and Policy 

	ENVS 414-3
	 
	Environmental and Professional Ethics


Three of: 

	ENPL 205-3 
	 
	Environment and Society 

	ENPL 301-3
	 
	Sustainable Communities: Structure and Sociology

	ENPL 401-3
	 
	Environmental Law 

	ENSC 308-3
	 
	Northern Contaminated Environments 

	ENVS 301-3
	 
	Natural resources, Environmental Issues and Public Engagement

	ENVS 309-3
	 
	Women and Environmental Studies

	FNST 203-3 
	 
	Introduction to Traditional Environmental Knowledge 

	FNST 304-3
	 
	First Nations Environmental Philosophy and Knowledge 

	GEOG 100-3 
	 
	Environments and People 

	GEOG 401-3
	 
	Resource Geography 

	NREM 303-3
	 
	First Nations' Approaches to Resource Management

	ORTM 100-3

	 
	Leisure in Life


Minor in Global Environmental Change
The minor in Global Environmental Change offers a way for UNBC students to obtain a well-rounded perspective and knowledge-base on global change issues that encompasses not only the science of global change and change predictions, but also the political realities of environmental change and the way policy intersects with science. The minor in Global Environmental Change requires the completion of 21 credit hours, 12 of which must be at the upper division level.  A maximum of two courses (six credit hours) used to fulfill program requirements for a major or another minor may also be used to fulfill requirements for a minor in Global Environmental Change. Students must complete ENVS 325-3 and at least 9 credit hours from each of the two lists of courses indicated below for a total of 21 credit hours overall.  Nine of these credit hours selected from the approved lists below must be from upper division courses. 

Required 

	ENVS 325-3 
	Global Environmental Change:  Science and Policy 


Three of:
	BIOL 110-3 
	Introductory Ecology 

	or BIOL 201-3 
	Ecology

	BIOL 404-3
	Plant Ecology

	ENSC 201-3
	Introduction to Atmospheric Science

	ENSC 308-3
	Northern Contaminated Environments

	ENSC 312-3
	Boundary-Layer Meteorology

	ENSC 408-3
	Storms

	ENSC 412-3
	Air Pollution

	ENVS 306-3
	Human Ecology

	PHYS 307-3
	Selected Topics in Environmental Physics

	GEOG 100-3
	Environments and People

	GEOG 432-3
	Remote Sensing


Three of:
	 ENPL 205-3
	Environment and Society 

	 ENPL 301-3
	Sustainable Communities:  Structure and Sociology

	 ENPL 305-3
	Environmental Impact Assessment

	 ENPL 401-3
	Environmental Law

	 GEOG 305-3
	Political Geography

	 GEOG 401-3
	Resource Geography

	 ECON 305-3
	Environmental Economics

	 HIST 360-3
	Introduction to Environmental History

	 HIST 421-(3-6)
	Topics in Environmental History

	 INTS 205-3
	Introduction to International Studies

	 INTS 300-3
	International Organization

	 INTS 307-3
	Global Resources

	 INTS 470-3
	International Environmental Policy

	 POLS 100-3
	Contemporary Political Issues

	 POLS 334-3
	Society, Policy and Administration of Natural Resources

	or NREM 306-3
	Society, Policy and Administration

	ORTM 200-3 
	Sustainable Resource Recreation and Tourism


Environmental Studies Courses

ENVS 101 - Introduction to Environmental Citizenship
This course provides an introduction to the concept of "environmental citizen", and to the foundational elements of environmental studies, including social, ecological, humanistic and indigenous approaches to understanding human interactions with the natural environment. Development of skills in written communications is emphasized. 

ENVS 306 - Human Ecology
A review of ecological theory and research methods as they pertain to problems facing human societies today. 

ENVS 309 - Women and Environmental Studies
An analysis of various perspectives on women in science and women in environmental studies, including concepts such as ecological feminism. . 

ENVS 311 - Northern Perspectives
Viewpoints and issues particularly relevant to environmental issues and planning activities in Northern BC. 

ENVS 325 - Global Environmental Change: Science and Policy
This course provides both social and natural science students with a common vocabulary and trans- disciplinary understanding of the complex problems and issues of global environmental change science and policy. Once a common vocabulary has been established, interdisciplinary approaches to current environmental problems are introduced and explored. 

ENVS 326 - Natural Resources, Environmental Issues and Public Engagement
This course examines public engagement mechanisms and the attributes of successful engagement with respect to environmental and resource management issues. It also addresses the socio-political and legal requirements for engagement with the public, including Aboriginal peoples. Exercises and critiques are used to provide students with practical experience in public engagement around environmental issues. 

ENVS 414 - Environmental and Professional Ethics
Analysis of environmental and natural resource issues from an ethical perspective; viewpoints and value systems that determine management decisions; professional ethics in natural resource management. 

ENVS 440 - Internship
May be repeated for credit (maximum 6 credit hours). 

ENVS 498 - Special Topics
Selected environmental topics. May be repeated for credit (maximum six credit hours). 

ENVS 499 - Independent Study
May be repeated for credit (maximum 6 credit hours). 

ENVS 601 - Energy Development
Nuclear, gas, oil, wind, solar and hydroelectric sources of energy. Environmental consequences of development. 

ENVS 602 - Environmental and Natural Resources Issues and Ethics
Analysis of environmental and natural resource issues from an ethical perspective; viewpoints and value systems that determine management decisions. 

ENVS 612 - Air Pollution
A multidisciplinary course focusing on air pollution: emissions, chemistry, air pollution meteorology and dispersion modelling, engineering and legislative controls, health effects, airshed planning. 

ENVS 720 - Research Thesis
Thesis, oral presentation and oral examination of research project results. Required for graduation in Environmental Science. Only available to students previously admitted to the MSc (Environmental Science). 

Environmental Planning
http://www.unbc.ca/planning/index.html
To plan is to improve the quality of public and private development and of decisions affecting people and their environment. Planners make decisions about the future of human settlements, resource management, environmental protection, human health and well-being, economic development, and many other areas. Responsible planning deals with balancing various private interests with the public interest and identifying viable, workable options. Ultimately their work becomes part of or a catalyst to public policy.
Themes of the North
UNBC’s School of Environmental Planning offers a unique undergraduate planning education. Three themes give students the option of concentrating their planning degree in one of the following areas: 
Natural Resource Planning 
Familiarizes students with planning and decision-making in a variety of sectors that includes provincial land use planning, environmental assessment, watershed planning, and integrated resource and environmental management. 
Northern Rural and Community Planning 
Combines concepts such as bioregionalism, sustainability, and landscape design within the context of physical land use planning, social planning, and community economic development. 
First Nations Planning 
Integrates cultural and social needs that are developed from within and are grounded in the ecosystem, including infrastructure development, housing, and health planning. 

Environmental Planning Courses

ENPL 104 - Introduction to Planning
This course introduces students to the practice of planning and an overview of the history, techniques and applications in planning. The course emphasizes the role of the public, politicians, and planners in the field of planning. 

ENPL 204 - Principles and Practices of Planning
History, theory, methods and processes in regional planning; contemporary issues and professional practices. 

ENPL 205 - Environment and Society
Interactions between humans and their environments, societal responses to environmental change both naturally and anthropogenically induced. 

ENPL 206 - Planning Analysis and Techniques
This course provides background knowledge and skills needed for future studies. This course covers qualitative and quantitative techniques used in the field of planning. Specific areas covered include: scenario and future studies; forecast; backcasting and other prediction techniques; and policy analysis. 

ENPL 207 - Introduction to Computer Aided Design (CAD) for Planners
This course teaches students the basic functions and applications of CAD to the field of community and environmental design. Students apply design theory within the CAD environment producing 2D and 3D models of proposed infrastructure plans. 

ENPL 208 - First Nations Community and Environmental Planning
First Nations are involved in a broad array of environmental and community planning processes. Some of these processes originate in First Nations communities. Others are established as federal and provincial government or business initiatives. This course lays a foundation of student understanding of these planning processes and their future development. 

ENPL 301 - Sustainable Communities
This course focuses on the social dimension of planning, including the organization, function, development, and decline of human settlements. Students learn about the sociology of community and the relations between social interaction and physical structures. Topics include social impact assessments, indicators of sustainable communities, and current planning programs (eg., healthy communities, new urbanism, and Smart Growth). 

ENPL 303 - Spatial Planning with Geographical Information Systems (GIS)
Methods from geographical information science can be used in various ways in spatial planning. The course provides knowledge about the methods from GIS and decision support systems that are most important to planners. The laboratories demonstrate how decision support systems are used within various fields of spatial planning. Emphasis is placed upon urban and rural planning issues and location analysis techniques. 

ENPL 304 - Mediation, Negotiation & Public Participation
This course is an introduction to the art and practice of mediation, negotiation and public participation processes. The course focuses on basic principles and best practices, and allows students the opportunity to develop their own skills in the subject areas through simulations and observations. 

ENPL 305 - Environmental Impact Assessment
Analysis of environmental impact statements and their legal framework; methods of environmental assessment. 

ENPL 313 - Rural Community Economic Development (CED)
This course offers an introduction to the various theories and concepts of community economic development with specific application to northern, rural, remote and First Nations communities. 

ENPL 318 - Professional Planning Practice
To provide an overview of the professional skills required in the practice of planning. The course examines the ethical role of the planner and provides an in-depth assessment of municipal and sectoral planning environment. 

ENPL 319 - Social Research Methods
This course provides an overview of social research methods used in environmental planning, social sciences, and humanities. Topics covered include research design, data collection techniques (e.g. surveys, interviews), quantitative and qualitative data analysis, and project management. 

ENPL 401 - Environmental Law
International, national and provincial environmental law. Interpretation and application. (Advised for pre-law students). 

ENPL 402 - Terrain Assessment
An evaluation of different techniques used to classify terrain, including an understanding of the dynamics of land surface processes, the impacts of development, applied remediation methods, and the use of terrain information for site and land use planning. 

ENPL 409 - Advanced First Nations Community and Environmental Planning
This is a workshop style, field-based course that allows students to work on a real world planning project in collaboration with a First Nations community. Students will be expected to be able to work in the field. 

ENPL 410 - Land Use Planning
An evaluation of land use planning at the federal, provincial, and municipal levels. The course will familiarize students with theories of property rights and their applications to land use planning and tenure systems. 

ENPL 411 - Planning Theory, Process and Implementation
Theories of planning and how theory informs planning practice. How planners manage planning processes, how plans are implemented. Use of communicative skills important in expediting implementation within the political environment of planning practice. 

ENPL 415 - Ecological Design
An overview of the unique planning and development dimensions of small communities and rural regions. Current planning practice and new ecological planning principles will be examined. Design and planning technologies will be utilized in the development of a landscape plan for a small community/rural region. 

ENPL 420 - Research Methodology
An opportunity to examine major methodologies and to prepare a research proposal. 

ENPL 430 - Undergraduate Thesis
This is an optional course, allowing students to devote time to a concentrated piece of research. 

ENPL 431 - Professional Report
This course allows the development of a professional report relevant to the student's theme of interest. 

ENPL 440 - Internship
May be repeated for credit (maximum six credit hours). 

ENPL 498 - Special Topics
Selected environmental topics. May be repeated for credit (maximum six credit hours). 

ENPL 499 - Independent Study
May be repeated for credit (maximum six credit hours). 

ENPL 605 - Land Use Planning
An evaluation of land use planning at the federal, provincial, and municipal levels. The course will familiarize students with theories of property rights and their applications to land use planning and tenure systems. 

ENPL 606 - Planning Theory, Process and Implementation
Theories of planning and how theory informs planning practice. How planners manage planning processes, how plans are implemented. Use of communicative skills important in expediting implementation within the political environment of planning practice. 

ENPL 609 - First Nations Community and Environmental Planning
This is a workshop-style, project-based course that will allow students to work on an applied, field-based planning project in collaboration with a First Nations community. 

ENPL 615 - Advanced Environmental Assessment
An examination of current methods used in planning and project development for environmental assessment. This course will focus on applied research using case studies. 

ENPL 619 - Ecological Design
This course provides an overview of the unique planning and development dimensions of small communities and rural regions, with specific focus on ecological constraints and opportunities. Current planning practice and new ecological planning principles are examined. Design and planning technologies are utilized. 

Geography
http://www.unbc.ca/geography/
The Geography program offers both a Bachelor of Science and a Bachelor of Arts in Geography. The programs place strong emphasis on the geography of the North, the Pacific Northwest, and the importance of contemporary geographic technologies. The Bachelor of Science program emphasizes physical geography (geomorphology and watershed processes) while the Bachelor of Arts provides exposure to a range of courses in human geography.

Geography Program (BA) 
Major in Geography 
The Bachelor of Arts emphasizes human and cultural geography. Strong emphasis is placed on the geography of the North in general and of the Pacific Northwest in particular. 
Undergraduate students are required to take 19 Geography courses (57 credit hours). Of these courses, 10 must be upper division. Elective credit hours must be taken to ensure completion of 120 credit hours, and must include at least 21 elective credit hours at the 300 or 400 level, in any subject.  The minimum requirement for the completion of a Bachelor of Arts with a major in Geography is 120 credit hours. 

Program Requirements 
Lower Division Requirement 
100 Level 

	GEOG 100-3
	 
	Environments and People

	GEOG 101-3
	 
	Human Geography


200 Level 

	GEOG 200-3
	 
	Geography of BC

	GEOG 202-3
	 
	Economic Geography

	GEOG 203-3
	 
	Geography of Canada

	or GEOG 207-3
	 
	Historical Geography of Canada

	GEOG 204-3
	 
	Introduction to GIS for the Social Sciences

	GEOG 205-3
	 
	Cartography and Geomatics

	GEOG 206-3
	 
	Social Geography

	GEOG 210-3
	 
	Geomorphology

	MATH 240-3
	 
	Basic Statistics

	or ECON 205-3
	 
	Statistics for Social and Management Sciences


Upper Division Requirement 
300 Level 

	ENPL 301-3
	 
	Sustainable Communities: Structure and Sociology

	ENPL 319-3 
	 
	Social Research Methods 

	     or ORTM 410-3  
	 
	Research Methods and Analysis 

	GEOG 301-3
	 
	Cultural Geography

	GEOG 305-3
	 
	Political Geography

	GEOG 309-3
	 
	Geographies of Migration and Settlement


Three of: 

	GEOG 300-3
	 
	Geographic Information Systems

	GEOG 302-3
	 
	Geography of Russia

	GEOG 303-3
	 
	Recreational Geography

	GEOG 306-3
	 
	Geography of International Development

	GEOG 308-3
	 
	Introduction to Medical Geography

	GEOG 333-3 
	 
	Geography Field School 


400 Level 
	ENVS 414-3
	 
	Environmental and Professional Ethics

	or COMM 332-3
	 
	Business and Professional Ethics

	or POLS 317-3
	 
	Politics and Ethics

	GEOG 403-3
	 
	Aboriginal Geography

	GEOG 424-3 
	 
	Social Geography of Northern Communities 


Three of: 

	GEOG 401-3
	 
	Resource Geography

	GEOG 402-3
	 
	Geography of the Circumpolar North

	GEOG 413-3
	 
	Advanced GIS

	GEOG 422-3
	 
	Geography of the World Economy

	GEOG 424-3
	 
	Social Geography of Northern Communities

	GEOG 426-3 
	 
	Geographies of Culture, Rights and Power 

	GEOG 428-3
	 
	Advanced Medical Geography

	GEOG 432-3
	 
	Remote Sensing

	GEOG 498 (1-3)
	 
	Special Topics

	GEOG 499 (3-6)
	 
	Independent Studies


Geography Courses

GEOG 100 - Environments and People
This course is intended to provide students with an inter- disciplinary understanding of earth and environmental processes and the results of human intervention in these processes. This includes the changing relationship of humans with the natural world and different approaches to understanding and solving environmental problems, local to global. It investigates such issues as human populations, loss of biodiversity, air and water pollution, energy use, climate change and ozone depletion. Credit not available for both GEOG 100-3 and ENVS 100-3. 

GEOG 101 - Human Geography
This course provides an introduction to the major traditions, themes and theories of human geography. Emphasis is placed on the concepts and methods used to understand the human environment at a range of geographic scales. 

GEOG 200 - Geography of BC
This course provides an introduction to the biophysical and human landscapes of British Columbia with a special emphasis on the relationship of Northern BC to the rest of the province. This course takes a regional approach to understanding the links between the physical geography of the province and its settlement patterns, resource use and economic development. 

GEOG 202 - Economic Geography
The central focus of this course is the spatial organization of economic activity with particular attention to understanding spatial patterns in the context of the global economy. The course will also provide a survey of the theories and methods which inform contemporary economic geography. 

GEOG 203 - Geography of Canada
A regional approach is used to examine the economic, political, cultural and environmental factors shaping relationships between people and places in Canada. A central concern is with the geographic patterns of regional development and change. 

GEOG 204 - Introduction to GIS for the Social Sciences
To manipulate database and spatial information and to create GIS-based illustrations and maps. This lab-based introductory course will provide a foundation in GIS for Social Scientists. Students will incorporate data searching and acquisition, manipulation of information in spreadsheets, reviewing quality of data, spatial properties of geographic information, linking meta-data to spatial features, basic cartographic techniques and map production. 

GEOG 205 - Cartography and Geomatics
This course examines mapping techniques and thematic layers, using GIS software in the labs. Topics include coordinate systems, symbolization, terrain depiction and visualization, aerial photography, satellite images and Global Positioning Systems (GPS). It introduces students to the world of maps and top Geographic Information Systems (GIS) technology. 

GEOG 206 - Social Geography
Social Geography. The course will survey the theoretical and methodological frameworks in contemporary social geography. Emphasis will be given to examining patterns of change in society by exploring the everyday experience of social groups defined on the basis of social class, ethnicity and "race", household and family status, gender, and community. 

GEOG 207 - Historical Geography of Canada
This course takes a detailed look at Canada since the beginning of European contact, with emphasis on the changing geographical patterns of settlement, economy and culture. 

GEOG 210 - Geomorphology
The nature and formation of major landforms of the earth's surface. Consideration is given to rock weathering and slope movement, erosional and depositional effects of wind, wave-action, water and ice movement. 

GEOG 300 - Geographical Information Systems
This lab-based course examines the data management and analysis capabilities of GIS, with special emphasis on natural resources and environmental studies. Topics include methods of data input, co-ordinate systems, data sources, attributes, formats and conversion, digital elevation data, raster-vector models, data availability and quality. Lectures introduce two labs per week. 

GEOG 301 - Cultural Geography
This course examines how human organization of space differs across cultures. Cultural landscapes, patterns and processes of culture change and interactions, and the control of space and creation of place, will be central course themes. This course is a writing intensive course. 

GEOG 302 - Geography of Russia
This course explores the interaction of the physical and human landscapes of Russia, emphasizing changing spatial relations in the post-Soviet period, nationality issues, and the environment. 

GEOG 303 - Recreational Geography
Geographic input to outdoor recreation; behavioural spatial approaches to participation and conflict in resource use, social and ecological carrying capacity and recreation space management. 

GEOG 305 - Political Geography
This course provides an introduction to the field of political geography by examining the interaction between politics and space at a variety of scales. In order to explore these interactions, special emphasis is placed on the relationships between political decision making and geographical location. 

GEOG 306 - Geography of International Development
This course examines themes, concepts, theories, and trends which define the study of international development from a geographical perspective. Students will gain an understanding of the historical and contemporary challenges of global inequality, debt, foreign aid, disasters, displacement, and development assistance. Case studies from around the world are used to provide context-specific, gender differentiated information about international development problems and promise. 

GEOG 308 - Introduction to Medical Geography
This course provides an introduction to the basic themes, concepts, theories, models, and methods of medical geography. These include aspects of population health, health services restructuring, public policy and spatial aspects of health care delivery. Note: This course is cross-listed with HHSC 421-3. 

GEOG 309 - Geographies of Migration and Settlement
This course examines urbanization, globalization, and international migration as dynamic processes related to human settlement which are changing our social and physical spaces. The course examines major theoretical approaches to global migration processes, and the settlement form and organization resulting from migration, refugee movements, and globalization, with particular emphasis on reconfigured urban and rural spaces in the Americas. 

GEOG 310 - Hydrology
This course is an introduction to hydrology and will include the components of the hydrological cycle, an investigation of the processes of water movement and storage, and an introduction to drainage basin form and process. 

GEOG 311 - Concepts in Geomorphology
Process geomorphology, including: weathering fluvial, glacial, periglacial, and near-shore marine processes. Emphasis will be on geomorphologic processes associated with Canadian landforms. Field trips may be required. 

GEOG 322 - Economic Geography of Northern BC
This course builds upon basic concepts in economic geography through a specific examination of Northern British Columbia. 

GEOG 333 - Geography Field Camp
Students apply field methods in physical and/or human geography towards an integrated study of local and global environments. 

GEOG 401 - Resource Geography
This course examines global resources and their role in questions of conservation and economic development. Emphasis is placed on global and international resource issues and the role of public policy. 

GEOG 402 - Geography of the Circumpolar North
This course examines evolving spatial patterns of human occupancy of the North; social, economic and political dimensions of development in the Circumpolar North in light of physical environment; impacts of internal colonialism; and geographical perspectives on Northern self- determination movements. 

GEOG 403 - Aboriginal Geography
This course analyzes aboriginal land tenure systems, processes of land alienation, and First Nations methods used for regaining control over land, including "land claims". Case studies are drawn from First Nations in Canada and the Circumpolar North. 

GEOG 405 - Fluvial Geomorphology
An investigation of river channel morphometry and landforms developed by running water: a focus on the physical processes and techniques of measurement. Weekend field trips required. 

GEOG 411 - Advanced Elements in Geomorphology
With emphasis on Quaternary geomorphology. Advanced topics vary from year to year and include examples from the North and BC. 

GEOG 412 - Geomorphology of Cold Regions
A detailed look at the processes and land forms of cold regions. 

GEOG 413 - Advanced GIS
A project-oriented course following on from GEOG 300-3 and including topics such as spatial data set construction, data conversion, advanced digital elevation modelling, visualization and integration of raster imagery. 

GEOG 414 - Weathering Processes
A detailed investigation of weathering processes and their applied aspects. 

GEOG 422 - Geography of the World Economy
This advanced seminar course surveys theoretical approaches in economic geography related to interpreting economic restructuring within the global economy, especially with regard to uneven development and its environmental impacts. Specific topics covered include world-systems theory, dependency theory and the eco-economy approaches, as well as the role of international agreements and trade partnerships. 

GEOG 424 - Social Geography of Northern Communities
This advanced seminar course examines the social geography of communities within the specific context of the North. It emphasizes case study research drawing upon examples from northern BC. 

GEOG 426 - Geographies of Culture, Rights & Power
This seminar examines geographical approaches to culture, rights, and power as they relate to issues of political violence experienced by indigenous peoples, labour organizations, and social movements. Primary geographical focus is on the Mesoamerican region, particularly Guatemala, El Salvador, and Chiapas, Mexico. Implications for Canada and the United States are explored through consideration of refugee movements, foreign policy, and grassroots solidarity organizing. 

GEOG 428 - Advanced Medical Geography
This advanced course provides for a more intricate understanding of the spatial aspects of health and health care delivery. Students apply population health research techniques and tools such as GIS to the circumstances of people in their lived environments. An emphasis is placed on rural and remote places in Northern BC. 

GEOG 430 - Undergraduate Thesis
Student must have completed at least 90 credit hours of study and be a Geography major. The thesis may be taken in one or two semesters in the senior year. 

GEOG 432 - Remote Sensing
Digital processing of satellite imagery and integration with raster and vector GIS technology in natural resources and remote sensing of the environment. Topics include sensor platforms and data collection, pre-processing, enhancement, classification, change detection, multi-data integration and vectorization. 

GEOG 440 - Internship
May be repeated for credit (maximum 6 credit hours). 

GEOG 457 - Advanced Remote Sensing
This project-oriented course focuses on advanced classification procedures incorporating digital elevation data, fuzzy and object-oriented classification, and new millennium data sources including ASTER, RADAR, MODIS, LiDAR and high-resolution scenes. Repeat imagery is used to assess local and global changes in land cover, oceanic, atmospheric and/or cryospheric environments. 

GEOG 498 - Special Topics
May be repeated for credit (maximum 3 credit hours) 

GEOG 499 - Independent Studies
Concentration on a particular topic agreed upon by a member of the faculty and the student (maximum 6 credit hours). 

GEOG 601 - Resource Geography
This course examines global resources and their role in questions of conservation and economic development. Emphasis is placed on global and international resource issues and the role of public policy. 

GEOG 602 - Geography of the Circumpolar North
This course examines evolving spatial patterns of human occupancy of the North; social, economic and political dimensions of development in the Circumpolar North in light of physical environment; impacts of internal colonialism; and geographical perspectives on Northern self- determination movements. 

GEOG 603 - Aboriginal Geography
This course analyzes aboriginal land tenure systems, processes of land alienation, and First Nations methods used for regaining control over land, including "land claims". Case studies are drawn from First Nations in Canada and the Circumpolar North. 

GEOG 605 - Fluvial Geomorphology
An investigation of river channel morphometry and landforms developed by running water: a focus on the physical processes and techniques of measurement. Field trips required. 

GEOG 611 - Geomorphology of Northern BC
The geomorphology of this region with emphasis on the Quaternary history and relevant glacial and fluvial processes. Special topics, which vary from year to year will be a component of this course. Field trips required. 

GEOG 612 - Geomorpholgy of Polar Regions
A detailed look at the processes and landforms of the polar regions of our planet and consideration of cryogenic processes on Mars. 

GEOG 613 - Advanced GIS
This course covers the use of remote sensing and satellite imagery in GIS: including scene correction, enhancement and time comparison. Advanced GIS and mapping techniques, with concentration on Northern BC will be dealt with. 

GEOG 614 - Weathering Processes
A detailed investigation of weathering processes and their applied aspects. 

GEOG 622 - Geography of the World Economy
This advanced seminar course surveys theoretical approaches in economic geography related to interpreting economic restructuring within the global economy, especially with regard to uneven development and its environmental impacts. Specific topics covered include world-systems theory, dependency theory and the eco-economy approaches, as well as the role of international agreements and trade partnerships. 

GEOG 624 - Social Geography of Northern Communities
This advanced seminar course examines the social geography of communities within the specific context of the North. It emphasizes case study research drawing upon examples from Northern British Columbia. 

GEOG 626 - Geographies of Culture, Rights & Power
This seminar examines geographical approaches to culture, rights and power as they relate to issues of political violence experienced by indigenous peoples, labour organizations, and social movements. Primary geographical focus is on the Mesoamerican region, particularly Guatemala, El Salvador, and Chiapas, Mexico. Implications for Canada and the United States are explored through refugee movements, foreign policy, and grassroots solidarity organizing. 

GEOG 628 - Advanced Medical Geography
This advanced course provides for a more intricate understanding of the spatial aspects of health and health care delivery. Students apply population health research techniques and tools such as GIS to the circumstances of people in their lived environments. An emphasis is placed on rural and remote places in Northern BC. 

GEOG 632 - Remote Sensing
Digital processing of satellite imagery and integration with raster and vector GIS technology in natural resources and remote sensing of the environment. Topics include sensor platforms and data collection, pre-processing, enhancement, classification, change detection, multi- data integration and vectorisation. 

GEOG 657 - Advanced Remote Sensing
This project-oriented course focuses on advanced classification procedures incorporating digital elevation data, fuzzy and object-oriented classification, and new millennium data sources including ASTER, RADAR, MODIS, LiDAR and high-resolution scenes. Repeat imagery is used to assess local and global changes in land cover, oceanic, atmospheric and/or cryospheric environments. 

GEOG 720 - Research Thesis
Research Thesis in Geography. 

Integrated Science
http://www.unbc.ca/bscintegrated/index.html
The Bachelor of Science (Integrated) provides a broad science base and integrates more than one area of study. The program allows students to transfer into single-discipline science majors built on a foundation of Biology, Chemistry, Mathematics and Physics, or alternatively to switch from them to the BSc (Integrated). Prior to starting the first year of study, students are strongly encouraged to consult with an appropriate Program Advisor for their anticipated area of concentration.
Areas of upper division concentration are: 
1. Biology, Ecology and Biochemistry & Molecular Biology 
2. Chemistry, Biochemistry and Molecular Biology 
3. Computer Science 
4. Environmental and Earth Sciences 
5. Geography (Science) and GIS 
6. Mathematics and Statistics 
7. Natural Resources and Forestry 
8. Physics
Mathematics
http://www.unbc.ca/math/
The Mathematics Program provides undergraduate and postgraduate instruction and training in pure mathematics, applied mathematics, and statistics. A Bachelor of Science degree is available in Mathematics, as well as joint BSc degrees in Mathematics and Physics, Economics and Mathematics, Chemistry and Mathematics, and Computer Science and Mathematics. In addition, there are two minors in Mathematics. A graduate degree (MSc—Mathematical, Computer, and Physical Sciences) is also supported by the mathematics program. The Mathematics Program offers Mathematics and Statistics service courses to students in the biological sciences, health sciences, management, economics, social sciences, and other areas. Some sections of introductory calculus are enhanced through the use of computer software which provides exceptional computational power and high-quality graphical display. Introductory statistics courses teach the use of statistical analysis software to analyze data. An important feature of the Mathematics degree program is the early emphasis on the development of abstract reasoning and the relation of the abstract to the concrete. The degree requirements have been chosen so as to provide students with a broad background in Mathematics while still leaving them room to pursue individual interests.

Math Courses

MATH 100 - Calculus I
An introduction to the calculus functions of one variable, primarily for majors and students in the sciences. Functions of one variable, inverses, limits and limit theorems, continuity, the difference quotient and derivatives, rules for differentiation, differentiability, the mean value theorem, the differential as a linear functional, definitions and derivatives of trigonometric functions, informal definitions of logarithmic and exponential functions and their derivatives, L'Hopital's rule, higher derivatives, maxima and minima, curve sketching, Newton's method, antiderivatives, definite integrals, the fundamental theorem of calculus, integrals of elementary functions, area between curves, applications of integration. All sections of this course will be taught using the Maple software. 

MATH 101 - Calculus II
A continuation of Math 100. Definition of the natural logarithm as an integral and of the exponential function as its inverse, integration by substitution and by parts, miscellaneous techniques of integration, improper integrals, volumes by slicing and by shell techniques, the trapezoidal rule and Simpson's rule, infinite sequences and series, Taylor series, masses, volumes, moments, centre of mass, first order linear differential equations, definition of partial derivatives. All sections of this course will be taught using the Maple software. 

MATH 105 - Enriched Calculus
A rigorous introduction to the calculus of functions of one variable. Core topics covered are similar to those of MATH 100-3, except that the focus is less on the mechanics of calculus and more on the development of the ideas in calculus and of calculus as a foundation of mathematical thought. Additional special topics will be added by the instructor. Maple labs will accompany this course. 

MATH 115 - Precalculus
Algebraic manipulation, solutions of algebraic equations, functions, inverses, graphing, analytic geometry. 

MATH 150 - Finite Mathematics for Business and Economics
The course covers functions and graphs, linear systems of equations, matrix notation and properties, matrix inversion, linear programming, sets, counting and probability, and an introduction to actuarial mathematics.. 

MATH 152 - Calculus for Non-majors
Limits, the derivative, techniques of differentiation, exponential functions and exponential growth, maxima and minima, curve sketching, first order linear differential equations, definite and indefinite integrals, partial derivatives, optimization of functions of several variables, Lagrange multipliers, with applications in the social and physical sciences. Applications may vary somewhat from section to section, depending on student's discipline. Not open to mathematics or computer science majors. 

MATH 190 - Math for Elementary Educators
This course develops an understanding of mathematical concepts and relationships used in the elementary school curriculum. The content focus is on numbers and number systems, patterns and relationships, shapes and space, and statistics and probability. Problem solving and deductive reasoning are stressed throughout the course.. 

MATH 200 - Calculus III
The final course in the calculus sequence, with an emphasis on the calculus of vector-valued functions of several variables. Vectors in two- and three-dimensional space, dot and cross products, lines and planes in space, cylindrical and spherical co-ordinates, curves given parametrically, surfaces and curves in space, directional derivatives, the gradient, tangent vectors and tangent planes, the chain rule the topology of Euclidean space, optimization problems for functions of several variables, vector fields, line integrals, surface integrals, the theorems of Green, Gauss, and Stokes, potential functions, conservative fields. 

MATH 201 - Introduction to Complex Analysis
Complex numbers and topology of the complex plane, theory of analytic functions, precise definition of a limit and continuity, harmonic functions, contour integration, Cauchy's integral theorem and integral formula, series representation for analytic functions, residue theory, the fundamental theorem of algebra, the residue theorem, contour integration, and applications. 

MATH 220 - Linear Algebra
Linear Algebra Systems of linear equations, matrix algebra, determinants, vector geometry, vector spaces, eigenvalues and diagonalization. Some use will be made of appropriate software, but previous computer experience is not required. 

MATH 224 - Foundations of Modern Mathematics
This course develops the essential components of Zermelo-Fraenkel set theory and from these ideas constructs the standard number osystems. Topics include basic logic and methods of proof, axioms of set theory, mathematical induction, the Axiom of Choice, ordinal and cardinal numbers, the natural numbers, elementary number theory, the integers, and the rational, real, and complex number systems. 

MATH 226 - Advanced Linear Algebra
This is a second course in Linear Algebra. Topics include: Vector spaces, eigenvalues and diagonalization, linear transformations, inner product spaces. 

MATH 230 - Linear Differential Equations and Boundary Value Problems
This course is an introduction to differential equations. Topics include: first order ordinary differential equations (separable, exact, and linear), basic Euler and Runge-Kutta numerical methods of solution, homogeneous and non-homogeneous linear second order equations with classical methods of solution (variation of parameters and reduction of order), linear partial differential equations with examples (heat equation, Laplace's equation, wave equation), Fourier sine and cosine series with an application to boundary value problems. 

MATH 240 - Basic Statistics
This course is an introduction to the basic principles of statistics and procedures for data analysis. Topics include gathering data, displaying and summarizing data, examining relationships between variables, probability models, sampling distributions, estimation and significance tests, inference for means and proportions in one and two sample situations, contingency tables, and simple linear regression. Students register in a computer lab corresponding to their area of interest. 

MATH 242 - Statistics for Social and Health Sciences
This course provides an introduction to the principles of statistical inference for students in the social and health sciences. 

MATH 302 - Theory of Metric Spaces
This course develops the essential components of metric space topology and the related ideas of convergence including convergence of sequences and series of functions. Topics include open, closed, bounded and compacted sets in a metric space, the Bozano-Weierstrass and Heine-Borel Theorems, continuous and uniformly continuous functions, uniform convergence. 

MATH 320 - Survey of Algebra
A first course in the standard algebraic structures, their properties and applications. Equivalence relations, elementary group theory, finite groups, cyclic groups, permutation groups, group homomorphisms, products, elementary ring theory, ring homomorphisms and products, construction of new algebraic structures from known structures. 

MATH 321 - Topology
Open and closed sets, Hausdorff and other topologies, bases and sub-bases, continuous functions connectivity, product and quotient spaces, the Tychonoff and Urysohn lemmas, metrization, compact spaces. 

MATH 335 - Numerical Analysis I
An introduction to the theory and application of numerical approximation techniques. Topics to be examined include: number systems, error sources and analysis, solution of nonlinear equations, solution of systems of linear equations, interpolation and approximation, and numerical differentiation and integration. Programming exercises will be given, and there may be some use of commercial software. May be counted as a computer science course by computer science majors. 

MATH 336 - Intermediate Differential Equations
This course is a continuation of MATH 230-3 and is designed to increase the depth and breadth of students' knowledge pertaining to differential equations. Topics include existence and uniqueness theory for ordinary differential equations, series solutions of differential equations, linear system theory, phase plane analysis and stability, boundary value problems and Green's Functions, general introduction to the theory of Fourier Series with an application to boundary value problems for the Heat Equation, Wave Equation and Laplace's Equation. 

MATH 340 - Introduction to Probability
This course will consider the following major topics in Probability Theory: Numerical characteristics of random data, axioms of probability space, additive and mulitplicative laws, Bayes' formula, total probability, binomial, geometric, hypergeometric, Poisson, uniform, normal, exponential, gamma, beta distributions, Chebyshev inequality, multivariate, marginal and conditional distributions, functions of random variables and their numerical characteristics, covariance, coefficient of correlation, deMoivre-Laplace theorem, central limit theorem. 

MATH 341 - Introduction to Statistics
The course will consider the following major topics in Statistics: chi-square, Fisher, Student, large- and small-sample confidence intervals for mean(s), variance(s), point estimators and their properties: unbiasedness, efficiency, consistency, sufficiency, method of maximum likelihood, hypothesis testing, likelihood ratio test, chi-square test, goodness-of-fit test, contingency tables, analysis of variance, regression, sign test, Wilcoxon test. 

MATH 342 - Biostatistics
A calculus-based introduction to the theory and practice of statistical inference, with an emphasis on techniques and examples appropriate for students in the biological sciences. 

MATH 371 - Probability and Statistics for Scientists and Engineers
This course is a calculus-based introduction to the theory and application of probability and statistics. The topics to be covered include concepts of probability, events, and populations, probability theorems, the concept of a random variable, continuous and discrete random variables, joint probability distributions, distributions of functions of a random variable, moments, Chebyshev's inequality, the de Moivre-Laplace theorem, the central limit theorem, sampling and statistical estimation theory, hypothesis testing, simple regression analysis, and an introduction to the design of experiments. 

MATH 372 - Mathematical Statistics
This course introduces the theory of statistical inference. The topics to be covered from likelihood theory are maximum likelihood estimation, sufficiency, and the likelihood ratio test. The topics to be covered from frequentist theory are point estimation, unbiasedness, consistency, efficiency, confidence intervals, small sample and large hypothesis tests. The topics to be covered from Bayesian theory are risk, point estimation and credible intervals. 

MATH 389 - Special Topics In Mathematics
The topic of this course varies depending on student interest and faculty availability. 

MATH 402 - Topological and Normed Linear Spaces
This course focuses on the properties of topological spaces and normed linear spaces, especially Banach spaces. Topics include inner product spaces, topological spaces, compact and locally compact spaces, classical Banach spaces, linear functionals and dual spaces, topological vector spaces, Hilbert space, orthogonal systems and Fourier series. 

MATH 403 - Measure Theory and Integration
This course focuses on the development and properties of Lebesgue measure and the Lebesgue integral, with generalization to integration in abstract measurable spaces. Topics include outer measure, measurable sets and Lebesgue measure, measurable functions, differentiation of integrals, and the extension of these concepts to more general settings. 

MATH 420 - Structure of Groups and Rings
Advanced course in group theory and ring theory. Homomorphism theorems for groups, rings and R-modules, Sylow theorems, short exact sequences, chain conditions. 

MATH 421 - Field Theory
Topics discussed will include: fields, field extensions, splitting fields, automorphism group, Galois Theory. 

MATH 440 - Advanced Probability and Statistics
The course will consider the following advanced topics in Probability and Statistics: Limit theorems: laws of large numbers and CLT, Kolmogorov inequality, weak and strong convergence, large deviations, Markov chains with applications, ergodic theorems, martingales, and martingale methods, extreme value theory and order statistics, estimation of parameters. 

MATH 441 - Nonparametric Statistics
This course discusses the methodology and application of nonparametric statistics. The topics to be covered include goodness-of-fit tests, contingency tables, empirical distribution function tests, the sign test, the Wilcoxon test, the Wilcoxon-Mann-Whitney test, the Kruskal-Wallis test, and rank correlation. 

MATH 450 - Combinatorics
This course is an introduction to Combinatorics. Topics include: counting principles, principle of inclusion and exclusion, generating functions, graph theory and applications, combinatorial structures, combinatorial optimization and applications. 

MATH 455 - Graphs and Algorithms
This course is an introduction to graphs and algorithms. Topics include: basic graph concepts, flows and connectivity, trees, matchings and factors, graph colouring, scheduling, planar graphs, algorithms. 

MATH 460 - Mathematics Seminar
Topic will vary from year to year. Offered in a seminar format with limited enrolment. Students will complete a substantial project under the supervision of the instructor. 

MATH 480 - Number Theory
This course is an introduction to Number Theory. Topics include: the integers, divisibility, Euclidean algorithm, primes, unique factorization, congruences, systems of linear congruences, Euler-Fermat Theorem, multiplicative functions, quadratic residues and reciprocity, nonlinear Diophantine equations. 

MATH 499 - Special Topics in Mathematics
The topic for this course will vary, depending on student interest and faculty availability. 

MATH 602 - Topological and Normed Linear Spaces
This course focuses on the properties of topological spaces and normed linear spaces, especially Banach spaces. Topics include inner product spaces, topological spaces, compact and locally compact spaces, classical Banach spaces, linear functionals and dual spaces, topological vector spaces, Hilbert space, orthogonal systems and Fourier series. 

MATH 603 - Measure Theory and Integration
This course focuses on the development and properties of Lebesgue measure and the Lebesgue integral, with generalization to integration in abstract measurable spaces. Topics include outer measure, measurable sets and Lebesgue measure, measurable functions, differentiation of integrals, and the extension of these concepts to more general settings 

MATH 610 - History of Mathematics
Topics in history of mathematics will be chosen by the instructor. 

MATH 620 - Structure of Groups & Rings
Advanced course in group theory and ring theory. Sylow theorems, classification of groups, solvable groups, group rings, chain conditions. 

MATH 621 - Field Theory
Continuation of MATH 420-3. Galois theory, geometric constructions, advanced topics in group, ring and field theory. 

MATH 625 - Mathematical Logic
Introduction to the theory of formal systems and to the theory of recursion. Topics to be chosen from formal proof systems, propositional logic, first-order predicate logic, semantics, and the completeness and compactness theorems. 

MATH 633 - Topics in Partial Differential Equations
An introduction to techniques of applied mathematics with an emphasis on partial differential equations and the modelling of continuous phenomena. Topics should include: systems of conservation laws and discontinuous solutions, variational methods of solutions, distribution theory, eigenvalue problems, singular perturbation methods, 

MATH 634 - Topics in Applied Mathematics
An overview of several problems of applied mathematics, and some of the approximation techniques used. Topics may include: perturbation theory, random processes and partial differential equations, asymptotic series and asymptotic solution methods, dimensional analysis and scaling, boundary layer theory. Equations in applied mathematics may include examples from continuum mechanics, fluid dynamics, potential theory, oceanography and meteorology. 

MATH 635 - Numerical Methods in Differential Equations
A course in numerical analysis which focuses mainly on the numerical solution of ordinary and partial differential equations. Topics include: initial value problems for systems of ordinary differential equations, boundary value problems for ordinary differential equations, and an introduction to the numerical solution of canonical second- order partial differential equations via finite difference methods. 

MATH 640 - Advanced Probability and Statistics
The course will consider the following advanced topics in Probability and Statistics: Limit theorems: laws of large numbers and CLT, Kolmogorow inequality, weak and strong convergence, large deviations, Markow chains with applications, ergodic theorems, martingales, and martingale methods, extreme value theory and other statistics, estimation of parameters. 

MATH 641 - Nonparametric Statistics
This course discusses the methodology and application of nonparametric statistics. The topics to be covered include goodness-of-fit tests, contingency tables, empirical distribution function tests, the sign test, the Wilcoxon test, the Wilcoxon-Mann-Whitney test, the Kruskal-Wallis test, and rank correlation. 

MATH 650 - Combinatorics
This course is an introduction to Combinatorics. Topics include: counting principles, principle of inclusion and exclusion, generating functions, graph theory and applications, combinatorial structures, combinatorial optimization and application. 

MATH 655 - Graphs and Algorithms
Topics include: Basic graph concepts, flows and connectivity, trees, matchings and factors, graph colouring, scheduling, planar graphs, algorithms. 

MATH 699 - Special Topics in Mathematics
The topics for this course will vary, depending on student interest and faculty availability. 

MATH 700 - Topics in Functional Analysis
Topics may include operators on Hilbert spaces, Banach space theory, operator analysis. 

MATH 702 - Functional Analysis II
Topological linear spaces, continuous linear transformations topologies on the conjugate space, the Banach-Alaoglu theorem, metrizability, quotient spaces, reflexivity, the open mapping, closed graph, and uniform boundedness theorems, classical convergence theorems of integration theory, measures and measurability, Banach algebras. 

MATH 704 - Graduate Seminar in Mathematics
This course comprises weekly seminar sessions. Students will investigate and present ideas and results pertaining to current research in mathematics. The offerings may include presentations of current literature, research methodology, and topics related to students' own research or project work. Students will participate in discussions and critique of the work presented. MSc students are required to attend and participate in all seminar sessions to obtain credit for the course. This is a PASS/FAIL course. [All MSc students must register in a seminar course twice during their program of studies. It is expected that all MSc students will attend the seminar each semester they are available.] 

MATH 720 - Topics in Algebra and Logic
Topics may include Universal Algebra, Recursion Theory, Model Theory. 

MATH 725 - Topology
Topological spaces, Tychonoff Theorem, Tietze extension theorems, Urysohn lemma, compactification, homotopy theory, fundamental group, uniform spaces, knot theory. 

MATH 730 - Topics in Numerical Analysis and Approximation
Topics may include introduction to Approximation theory, Chebyshev systems and orthogonal polynomials. 

MATH 731 - Topics in Applied Mathematics
Topics may include Operations Research, Discrete modelling, Biomathematics. 

MATH 790 - Topics in Geometry
Topics may include introduction to submanifold geometry, Lie groups and symmetric spaces. 

Physics
http://www.unbc.ca/physics/
Physics is the study of nature at its most fundamental level. As such it is the science upon whose principles all other sciences and technologies are based. Because it is so basic, a major in physics is ideal preparation, not only for further study in physics, but also for advanced study in such diverse fields as biophysics, medicine, astrophysics, chemical physics, engineering, meteorology, and computer science. UNBC offers a Major in Physics, which requires students to complete 49 credit hours of Physics; 27 credit hours of these must be at the upper division level. The minimum requirement for completion of a Bachelor of Science degree with a major in Physics is 120 credit hours. 

Major in Physics

Program Requirements 
Lower Division Requirement 
100 Level 

	CHEM 100-3
	 
	General Chemistry I

	MATH 100-3
	 
	Calculus I

	or MATH 105-3
	 
	Enriched Calculus

	MATH 101-3
	 
	Calculus II

	PHYS 110-4
	 
	Introductory Physics I: Mechanics

	PHYS 111-4
	 
	Introductory Physics II: Waves and Electricity

	CPSC 100-4
	 
	Computer Programming I

	or CPSC 110-3
	 
	Introduction to Computer Systems and Programming


200 Level 

	MATH 200-3
	 
	Calculus III

	MATH 201-3
	 
	Introduction to Complex Analysis

	MATH 220-3
	 
	Linear Algebra

	MATH 230-3
	 
	Linear Differential Equations and Boundary Value Problems

	PHYS 200-3
	 
	Thermal Physics

	PHYS 202-4
	 
	Electromagnetism and Optics

	PHYS 205-3
	 
	Modern Physics I


Four additional credit hours of Physics at the 200 level [other than PHYS 215-3 (Energy, Physics and the Environment)]. 
Upper Division Requirement 
300 Level 

	MATH 336-3
	 
	Intermediate Differential Equations

	PHYS 300-3
	 
	Classical Mechanics

	PHYS 302-3
	 
	Quantum Mechanics I

	PHYS 310-3
	 
	Classic Electromagnetism I


400 Level 

	PHYS 400-3
	 
	Quantum Mechanics II

	PHYS 401-3
	 
	Seminar on Contemporary Topics in Physics

	PHYS 407-3
	 
	Statistical Mechanics


Nine additional credit hours of Physics at the 300 or 400 level. 

Elective Requirement 
Elective credit hours as necessary to ensure completion of a minimum of 124 credit hours. Recommended electives include: 

	CPSC 101-4
	 
	Computer Programming II

	or CPSC 311-3
	 
	Computer Applications Programming

	CHEM 101-3
	 
	General Chemistry II

	CHEM 200-3
	 
	Physical Chemistry I

	MATH 335-3
	 
	Numerical Analysis I

	MATH 340-3
	 
	Introduction to Probability



UNBC also offers 

Joint Major in Chemistry/Physics See Chemistry. 
Joint Major in Computer Science/Physics See Computer Science. 
Joint Major in Mathematics/Physics See Mathematics. 
Minor in Physics -Students must complete 27 credit hours of Physics, of which 12 must be at the upper level. 
The following courses are required: 

	PHYS 110-4
	 
	Introductory Physics I: Mechanics

	PHYS 111-4
	 
	Introductory Physics II: Waves and Electricity

	PHYS 202-4
	 
	Electromagnetism and Optics

	PHYS 205-3
	 
	Modern Physics I


Twelve credit hours of 300 or 400 level PHYS. 

Physics Courses

PHYS 100 - Introduction to Physics I
First part of an algebra-based introductory physics course for majors in life and environmental sciences: physics and measurement, the laws of motion, applications of Newton's second law, work and energy, linear momentum and collisions, static equilbrium, elasticity, law of universal gravitation, laws of thermodynamics, fluid mechanics, sound waves. 

PHYS 101 - Introduction to Physics II
Second part of an algebra-based introductory physics course for majors in life sciences. Covers: electric charge, electric field, electric potential, DC circuits, magnetic field, sources of magnetic fields, magnetic induction, electromagnetic waves, geometrical optics, elements of modern physics. 

PHYS 110 - Introductory Physics I: Mechanics
First part of the calculus-based introductory physics course for majors in physical and mathematical sciences. Covers: Vectors, measurement, motion in one and two dimensions, the laws of motion, application of Newton's laws, work and energy, potential energy, conservation of energy, linear momentum and collisions, rotation of rigid bodies, rolling motion, angular momentum, static equilibrium, elasticity, law of universal gravitation, elements of thermodynamics. 

PHYS 111 - Introductory Physics II: Waves and Electricity
Second part of the calculus-based introductory physics course for majors in physical and mathematical sciences, including oscillatory motion, wave motion, sound waves, superposition and standing waves, electric field, Gauss's law, electric potential, capacitance and dielectrics, current and resistance, DC circuits, magnetic fields, sources of magnetic fields. 

PHYS 115 - General Introduction to Physics
Algebra-based introductory physics course for students without GRADE 12 PHYSICS. Covers: physics and measurement, the laws of motion, work and energy, linear momentum and collisions, static equilibrium, elasticity, laws of thermodynamics, fluid mechanics, sound waves, electric field, electric potential, DC circuits, magnetic field, electromagnetic waves, laws of geometrical optics, elements of modern physics. 

PHYS 120 - Introduction to Astronomy I: The Solar System
A one-semester introductory course in Astronomy mainly for science students, but of general enough nature to accommodate non-science majors with proper background in math. This course is a complementary course to PHYS 121-3. After a brief introduction to fundamentals of astronomy, including the sky at night, this course focuses on our solar system. Topics will include the following: an overview of our solar system; the Sun; Earth and Moon; the inner planets; Mercury, Venus, Mars; the gas giants; Jupiter, Saturn, Uranus, Neptune; moons and ring structure of the gas giants; Pluto and Charon; asteroids, comets, meteors, and meteorites; the origin and evolution of our solar system; origin and evolution of the sun. This course is a self-contained course. 

PHYS 121 - Introduction to Astronomy II: The Universe
A one-semester introductory course in astronomy mainly for science students, but of general enough nature to accommodate non-science majors with proper background in math. This course is a complementary course to PHYS 120. After a brief introduction to the fundamentals of astronomy, including the sky at night, and summary of the main features of our solar system, this course focuses on stars, galaxies, and the universe. Topics will include the following: the origins of stars and planetary systems; stars: the sun; properties and structures of stars; stellar interiors; the evolution of stars; stellar remnants; white dwarfs; neutron stars; blackholes, wormholes and warped spacetime; our galaxy: the Milky Way; the universe of galaxies; distance scales and indicators; active galaxies and quasars; cosmology: past, present, and future of the universe, "Is 'Anyone' Out There?" This is a self contained course. 

PHYS 200 - Thermal Physics
Thermodynamics and introductory statistical mechanics, including temperature, reversible processes and work, first law of thermodynamics, second law of thermodynamics, entropy thermodynamic potentials, change of phase, chemical potentials, third law of thermodynamics, kinetic theory of gases. 

PHYS 202 - Electromagnetism and Optics
Magnetic field, Ampere's law, Faraday's law, inductance, magnetism and matter, electromagnetic oscillations, alternating currents, Maxwell's equations, electromagnetic waves, geometrical optics, interference, diffraction. 

PHYS 205 - Modern Physics I
First part of a two-semester course in modern physics: introduction to the theories of relativity and quantum mechanics. Topics include: Lorentz transformations, relativistic kinematics, relativistic dynamics, roots of the quantum theory, quantum theory of light, particle and wave nature of matter, Schrodinger equation in one and three dimensions, tunneling phenomena, atomic structure. 

PHYS 206 - Modern Physics II
Second part of a two-semester course in modern physics: applications of quantum physics and relativity. Topics include: statistical physics, molecular structure, the solid state of matter, structure of crystals, semiconductors and superconductors, lasers, nuclear structure, radioactivity, nuclear reactions, applications of nuclear physics, elementary particles, elements of cosmology. 

PHYS 215 - Energy, Physics and the Environment
A one-semester course dealing with the question of energy (forms, conservation, sources and use), energy from fossil fuels, heat and the laws of thermodynamics, heat engines and electric power, pollution of the atmosphere, nuclear energy, environmental safety aspects of nuclear energy, solar energy, energy consumption in the world, alternative sources of energy. 

PHYS 300 - Classical Mechanics
Analytical classical mechanics, including Newtonian mechanics, motion in non-inertial frames, Lagrangian dynamics, central-force motion, motion of rigid bodies, small oscillations, coupled oscillations, Hamiltonian dynamics. 

PHYS 302 - Quantum Mechanics I
Breakdown of classical mechanics, wave packets, wave- particle duality, wave function and Schrodinger equation, eigenvalues and eigenfunctions, harmonic oscillatory, potential wells, potential barriers, central force problems, hydrogen atom, spin and angular momentum, time dependence of quantum states. 

PHYS 304 - Biophysics
Topics include the physics of biological systems, physical principles and techniques used to study the structure and dynamics of biological membranes. 

PHYS 305 - Electronics
Basics of electric and electronic circuits, including DC Circuits, Kirchoff's laws, Thevenin's and Norton's theorems, AC circuits, operational amplifiers, diodes, transistors, gates, combinational and sequential logic, filters, oscillators, control systems, digital circuits. 

PHYS 307 - Selected Topics in Environmental Physics
This course is a survey of such topics as atmospheric cycles, thermal radiation and molecular absorption, pollution of the atmosphere, the Greenhouse effect, ozone depletion in the stratosphere, environmental aspects of nuclear energy and waste, the radon problem. This course may not be used as Physics credit toward any Physics major, minor, or joint major degree. 

PHYS 310 - Classical Electromagnetism I
First part of a two-semester course in electrodynamics: the electric field and the scalar potential; Coulomb's and Guass's Laws; Poisson's and Laplace's equations; boundary-value problems in electrostatics; electric multipoles; electric energy and forces; dielectric materials and continuity conditions; the magnetic field and the vector potential; Ampere's law; magnetic materials; magnetic energy and forces. 

PHYS 351 - Optics and Photonics I
Geometrical and physical optics: mathematics of wave motion, electromagnetic theory of light, photons, laws of geometrical optics, abberations in optical systems, optical instruments, supposition of waves, interference, polarization, diffraction, Fourier optics, holography. 

PHYS 390 - Advanced Physics Laboratory
Advanced laboratory experiments in mechanics, thermodynamics, electromagnetism, solid state physics, and atomic and nuclear physics. 

PHYS 400 - Quantum Mechanics II
Continuation of Quantum Mechanics I. Covers: matrix formulation, perturbation theory, approximation methods, scattering theory, many-particle problems, identical particles, spin and statistics, atomic and molecular systems. 

PHYS 401 - Seminar on Contemporary Topics in Physics
Special topics from current areas of research in basic and applied physics. 

PHYS 402 - Physics Research Project
Experimental or theoretical research project conducted by the student under the supervision of a faculty member. 

PHYS 404 - Soild State Physics
Physics of the solid state of matter. Covers: theories of metals, crystal lattices, reciprocal lattice, periodic potentials, electron dynamics, band structures, conduction in metals, phonons in metals, semiconductors, diamagnetism and paramagnetism, superconductivity. 

PHYS 406 - Subatomic Physics
Properties and structure of subatomic particles, symmetries and conservation laws, electromagnetic, weak, and hadronic interactions, beta decay, alpha decay, gamma decay, models of nuclear reactions, fission, fusion, quarks and hadron spectroscopy. 

PHYS 407 - Statistical Mechanics
Kinetic theory of gases, laws of thermodynamics, probability theory, probability distributions, equilibrium statistical ensembles, ideal gases, phase transitions, critical phenomena, quantum statistics. 

PHYS 409 - Mathematical Methods in Physics
A survey of the methods and techniques involved in the formulation and solutions of physics problems. Topics include matrix algebra and group theory, eigenvalue problems, differential equations, functions of a complex variable, Green's functions, Fourier series, integral equations, calculus of variations, and tensor analysis. 

PHYS 410 - Classical Electromagnetism II
Second part of a two-semester course in electrodynamics; Faraday's induction law; inductance; Maxwell's equations; generation and propagation of electromagnetic waves; plane waves; spherical waves; reflection and refraction; wave guides; electric dipole radiation; magnetic dipole radiation; antennas. 

PHYS 451 - Optics and Photonics II
An examination of selected topics in modern optics, quantum optics and photonics. Topics will generally include: propogation of electromagnetic waves in waveguides, fiber optic transmission, laser oscillators, resonators and amplifiers, semiconductor photon sources and detectors, and nonlinear optical effects. 

PHYS 499 - Advanced Topics in Physics
Topics include a selection of topics from contemporary Physics. 

PHYS 600 - Quantum Mechanics II
Continuation of Quantum Mechanics I. Covers: matrix formulation, perturbation theory, approximation methods, scattering theory, many-particle problems, identical particles, spin and statistics, atomic and molecular systems. 

PHYS 604 - Solid State Physics
Physics of the solid state of matter. Covers: theories of metals, crystal lattices, reciprocal lattice, periodic potentials, electron dynamics, band structure, conduction in metals, phonons in metals, semiconductors, diamagnetism and parmagnetism, superconductivity. 

PHYS 606 - Subatomic Physics
Properties and structure of subatomic particles, symmetries and conservation laws, electromagnetic, weak, and hadronic interactions, beta decay, alpha decay, gamma decay, models of nuclear structure, nuclear reactions, fission, fusion, quarks and hadron spectroscopy. 

PHYS 607 - Statistical Mechanics
Kinetic theory of gases, laws of thermodynamics, probability theory, probability distributions, equilibrium statistical ensembles, ideal gases, phase transitions, critical phenomena, quantum statistics. 

PHYS 609 - Mathematical Methods in Physics
A survey of the methods and techniques involved in the formulation and solutions of physic problems. Topics include matrix algebra and group theory, eigenvalue problems, differential equations, functions of a complex variable, Green's functions, special functions, Fourier series, integral equations, calculus of variations, and tensor analysis. 

PHYS 710 - Advanced Quantum Mechanics
Review of quantum mechanics including operators, linear vector spaces, Dirac notation; density operator; angular momentum, spin, and rotation groups; addition of angular momentum; symmetries and conservation laws; identical particles; time-dependent and time-independent perturbation theory; scattering theory; interaction of radiation with matter; introduction to relativistic quantum mechanics; special topics. 

PHYS 720 - Condensed Matter Physics
Theory and application of solid state physics to macroscopic and microscopic phenomena in materials. Topics to be chosen from the following: review of crystal lattices, unit cells, reciprocal lattice, Bloch theorem; free and nearly free electron models, tight binding model; band structure and Fermi surfaces, electron dynamics, scattering; metals, semiconductors and insulators; phonons, phonon bandstructure, scattering; diamagnetism, paramagnetism, ferromagnetism, magnetic ordering and scattering; heterostructures, quantum Hall effect; topics in surface physics (surface states, work function, reconstruction); topics in superconductivity (Type I & Type II, flux quantization, Josephson Effect, BCS Theory, high-temperature superconductivity). 

PHYS 730 - Advanced Nuclear Physics
Topics to be chosen from the following: properties of nuclei, the nuclear force and the two-nucleon system; nuclear structure, nuclear models; the collective model; many-body basis states; Hartree-Fock Hamiltonian; spherical and deformed shell model; nuclear excitation and the electromagnetic transition; weak interaction and beta-decay; alpha decay; nuclear fission; thermonuclear fusion; nuclear reactions; compound nucleus formation; direct reactions; the optical model; intermediate energy nucleon-induced reactions; electron- and photon-induced reactions; meson-nucleon and meson-nucleus reactions; heavy-ion reactions. 

PHYS 740 - Elementary Particle Physics
Topics to be chosen from the following: quarks, leptons and the standard model; symmetries and conservation laws; Dirac equation and the Dirac field; gauge invariance and gauge theories -- Quantum Electrodynamics; phenomenology of hadronic interactions, strong interactions, SU(3), and the quark model; other quark flavours -- charm and beauty; principles of Quantum Chromodynamics; the weak interaction and parity non-conversation, invariance under CP and T; the heavy gauge bosons and the electro-weak theory; CP-violation; grand unification, supersymmetry; superstrings, particle physics and cosmology. 

PHYS 798 - Advanced Topics in Physics
This course covers topics of current interest in physics research, which vary from year to year. 

Natural Resources Management 

The Natural Resources Management program offers students an integrated resource management approach with specialization through majors in Forest Ecology and Management, Wildlife and Fisheries, and Outdoor Recreation and Conservation. The recognition that management of any natural resource has implications for all other natural resources is a primary driving factor in the undergraduate curriculum for this degree program. Multiple and sustainable resource management is emphasized. The Forestry major is accredited by the Canadian Forestry Accreditation Board and meets certification requirements for the BC Forest Professional. Government, industry and private experts assist in course presentations. The University has two research forests available to students in this program. 

Details follow below regarding the following major:


Forest Ecology and Management  or http://www.unbc.ca/forestry/

Outdoor Recreation and Conservation  or http://www.unbc.ca/ortm/index.html

Wildlife and Fisheries or http://www.unbc.ca/wildlifefisheries/
Forest Ecology and Management
http://www.unbc.ca/forestry/
Major in Forest Ecology and Management 
Undergraduate students are required to take a total of 96 credit hours of program core courses in addition to a qualified minor as outlined below. The minimum requirement for completion of a Bachelor of Science with a major in Forestry is 123 credit hours. 

Program Requirements 
Lower Division Requirement 
100 Level 

	BIOL 101-4
	 
	Introductory Biology I

	BIOL 102-4
	 
	Introductory Biology II

	CHEM 100-3
	 
	General Chemistry I

	CHEM 101-3
	 
	General Chemistry II

	CHEM 120-1
	 
	General Chemistry Lab I

	CHEM 121-1
	 
	General Chemistry Lab II

	COMM 100-3
	 
	Introduction to Canadian Business

	ECON 100-3
	 
	Microeconomics

	MATH 152-3
	 
	Calculus for Non-majors

	NREM 100-3*
	 
	Field Skills

	NREM 101-3
	 
	Introduction to Natural Resource Management and Conservation

	NRES 100-3
	 
	Communications in Natural Resources and Environmental Studies


200 Level 

	BIOL 201-3
	 
	Ecology

	COMM 230-3
	 
	Organizational Behaviour 

	ENSC 201-3
	 
	Weather and Climate 

	FSTY 201-3
	 
	Forest Plant Systems

	FSTY 205-3
	 
	Introduction to Soil Science

	FSTY 207-1
	 
	Terrestrial Ecological Classification

	FSTY 209-4
	 
	Forest Biology and Silvics

	GEOG 205-3
	 
	Cartography and Geomatics

	     or GEOG 300-3
	 
	Geographical Information Systems 

	GEOG 210-3
	 
	Geomorphology

	MATH 240-3
	 
	Basic Statistics 

	NREM 203-3
	 
	Resource Inventories and Measurements


Upper Division Requirement 
300 Level 

	FSTY 305-4
	 
	Silviculture

	FSTY 307-3
	 
	Disturbance Ecology and Forest Health 

	FSTY 310-3
	 
	Forest Economics

	or NREM 306-3 
	 
	Society, Policy and Administration 

	FSTY 317-1
	 
	Forest Disturbance Agents

	NREM 303-3
	 
	First Nations' Approaches to Resource Management

	NREM 333-3
	 
	Field Applications in Resource Management


400 Level 

	FSTY 408-3
	 
	Forest Practices and Management

	NREM 400-4
	 
	Natural Resources Planning

	NREM 411-3
	 
	Environmental and Professional Ethics

	NRES 421-1
	 
	Professional Writing

	and NRES 422-2
	 
	Undergraduate Report 

	or NRES 430-6 
	 
	Undergraduate Thesis 



Minor Requirement Associated With Forest Ecology and Management Major
Forest Ecology and Management students are required to complete a minor as part of their degree. The eligible minors will allow students to gain a solid foundation in numerous specialized areas of forest management.

Eligible minors include: 

· Biology and Conservation 

· Earth Sciences 

· Environmental Planning 

· Environmental Science 

· Environmental Studies 

· Forest Recreation 

· General Business 

· Geographic Information Systems (GIS) 

· Global Environmental Change 

· Natural Resources Planning and Operations 

· Social Dimensions of Natural Resource Management
Minors have different credit hour requirements, but for all minors 12 credit hours must be at the upper division (i.e., 300 or 400 level). Students must ensure that all prerequisite courses have been completed for elective choices in each minor. Beyond the specific minor requirements, students must complete elective credit hours as necessary to ensure completion of a minimum of 123 credit hours. 

BSc Honours-Forest Ecology and Management 
The Honours in Forest Ecology and Management offers students a higher level of education and research experience for proceeding to post graduate studies. Honours students are required to complete the degree requirements for the BSc Natural Resources Management (Forest Ecology and Management Major). In addition, required hours of electives credits must be at the 300 or 400 level and each student must complete a 6 credit hour research thesis under the supervision of a faculty member. Elective credit hours are determined to be the number of credit hours needed to ensure completion of a minimum of 123 credit hours; not including thesis. 

Forestry Courses
FSTY 201 - Forest Plant Systems
This course provides knowledge and understanding of classification, nomenclature and identification, morphology, phenology, range, natural history, evolutionary relationships, and basic ecology of important trees (native and exotic) and forest plant families (woody and herbaceous) in western Canada. The course also provides a survey of plant indicator potential and attributes significant to vegetation management. The course includes the development of a plant collection and field trips are required. 

FSTY 205 - Introduction to Soil Science
Chemical, physical, and biological properties of forest soils; fundamentals of soil formation; soil-water-plant relations, soil ecology and soil fertility. Field trips required. 

FSTY 207 - Terrestrial Ecological Classification
Terrestrial Ecological Classification explores the critical concepts and methodology of classifying terrestrial ecosystems. The course explores the historical context and attributes of several systems of ecological classification. The primary focus is Biogeoclimatic Ecosystem Classification, the standard for natural resource managers in BC. The course also explores regional examples of site classification. 

FSTY 209 - Forest Biology and Silvics
Forest Biology and Silvics explores critical aspects of the biology of forest floor organisms and the autecology of associated regional tree species. The course also examines the biology and ecology of forest ecosystems, the structure and function of forest trees and stands, the influence of biotic and abiotic factors on tree and stand growth, interactions between forest ecosystems and ecological site conditions, and silvicultural attributes of tree species of Western Canada. 

FSTY 305 - Silviculture
Silviculture examines forest ecology, stand dynamics, basic management practices and harvesting. Content includes stand dynamics, natural and artificial regeneration methods, site preparation, intermediate stand treatments, silvicultural systems, forest harvesting concepts and practices, and relationships of natural resource management to silviculture practices. Field trips are required. 

FSTY 307 - Disturbance Ecology and Forest Health
This lecture course explores principles and concepts of disturbance ecology, including examples of fire, disease and insects. Links between anthropomorphic disturbances, forest health problems, and approaches to forest health management are explored. 

FSTY 310 - Forest Economics
Contemporary issues in the allocation of natural resources. Economic concepts and tools applied to the forestry, recreation, and other natural resource sectors. 

FSTY 315 - Forest Soil Management
This course examines the physical, chemical and biological determinants of forest soil productivity and introduces the basic principles of forest site classification, emphasizing systems used in British Columbia. Forest practices in all phases of land management (harvesting, site preparation, stand tending) are examined to provide an understanding of their effects on soil properties and productivity. The regulatory framework governing soil conservation in BC forestry is reviewed, along with methods used to restore productivity to damaged forest soils. Field trips and laboratory exercises provide experience in techniques for assessing forest soil properties and management impacts. 

FSTY 317 - Forest Disturbance Agents
This laboratory course focuses on the identification of pathogens and insects of importance in forest health. The course is required for students in the Natural Resources Management degree Forest Ecology and Management major, and it should be taken concurrently with FSTY 307-3. Field trips are required. 

FSTY 405 - Forest Growth and Yield
This course explores factors influencing forest yields, traditional prediction methods, and growth and yield simulation. The course also explores stand dynamics, quantitative implications of management treatments and environmental limitations to tree and stand growth. 

FSTY 407 - Forest Products
Properties, values and the processing of forest products including wood, pulp and paper, pharmaceuticals, and other botanical products. Life cycle analysis of products manufactured from wood and its derivatives. Value-added strategies and product diversification through manufacturing and marketing. Field trips required. 

FSTY 408 - Forest Practices and Management
Principles and operational practices for the management of forest land including forest estate planning, harvest scheduling, and legislative requirements. 

FSTY 425 - Soil Formation and Classification
Examination of soil formation with emphasis on environmental forces including human activity as a factor of soil formation; distribution and classification of soils of northern and interior BC; correlation of Canadian System of Soil Classification with international systems of classification such as Soil Taxonomy and FAO-UNESCO Soil Map of the World. Field trips required. 

FSTY 440 - Internship
May be repeated for credit (maximum 6 credit hours). 

FSTY 455 - Biogeochemical Processes in Soil Systems
Principles, components and measurement of physical, chemical and biological processes in soils. Biogeochemical processes will be related to forest fertility and environmental quality concerns such as pollution of soil and water. 

FSTY 498 - Special Topics
May be repeated for credit (maximum of 3 credit hours). 

FSTY 499 - Independent Study
May be repeated for credit (maximum of 6 credit hours). 

Major in Outdoor Recreation and Conservation
http://www.unbc.ca/ortm/index.html
This BSc Major in Outdoor Recreation and Conservation focuses on the natural and social dimensions of outdoor recreation planning and management, using an integrated resource management framework. Emphasis in this major is placed on planning and managing environmentally and culturally sensitive recreation opportunities in natural environment settings.

Northern British Columbia provides an unparalleled setting for learning, teaching, and researching the various aspects of outdoor recreation and conservation management.  British Columbia has a large land base and a range of natural environments that support a vast array of dispersed and concentrated outdoor recreation opportunities. The program examines the components of planning and managing recreation opportunities through the study of such subject areas as ecology, integrated resource management, planning, protected areas management, tourism management, environmental studies and geography (e.g., GIS).

Undergraduate students are required to take 12 Outdoor Recreation and Tourism Management courses (36 credit hours). Of these, 9 courses are upper division. 

The minimum requirement for the completion of a Bachelor of Science with a major in Outdoor Recreation and Conservation is 120 credit hours. 


Program Requirement 
Lower Division Requirement 
100 Level 

	BIOL 101-4
	 
	Introductory Biology I

	BIOL 102-4
	 
	Introductory Biology II

	CHEM 100-3
	 
	General Chemistry I

	CHEM 101-3
	 
	General Chemistry II

	or PSYC 101-3
	 
	Psychology as a Science

	or PHYS 100-4
	 
	Introduction to Physics I

	ECON 100-3
	 
	Microeconomics

	or FNST 100-3
	 
	The Aboriginal Peoples of Canada 

	or GEOG 100-3
	 
	Environments and People 

	or POLS 100-3
	 
	Contemporary Political Issues 

	NREM 100-3*
	 
	Field Skills

	ORTM 100-3

	 
	Leisure in Life 


200 Level 

	BIOL 201-3
	 
	Ecology

	ECON 205-3 
	 
	Statistics for the Social and Management Sciences 

	or MATH 240-3 
	 
	Basic Statistics 

	GEOG 204-3 
	 
	Introduction to GIS for the Social Sciences 

	or GEOG 205-3 
	 
	Cartography and Geomatics 

	NREM 203-3
	 
	Resource Inventories and Measurements

	or NREM 204-3
	 
	Introduction to Wildlife and Fisheries 

	or GEOG 210-3 
	 
	Geomorphology 

	NREM 210-4
	 
	Integrated Resource Management

	ORTM 200-3 
	 
	Sustainable Recreation and Tourism 

	ORTM

 HYPERLINK "https://forms.unbc.ca/pls/banprod/dev_web.course_finder.calendar?subject=RRT&crsenum=204" \o "RRT 204-3"  204-3 
	 
	Visitor Behaviour 


Upper Division Requirement 
300 Level 

	ENPL 305-3
	 
	Environmental Impact Assessment

	NREM 303-3
	 
	First Nations' Approaches to Resource Management

	or FNST 304-3 
	 
	First Nations Environmental Philosophy and Knowledge 

	NREM 306-3 
	 
	Society, Policy and Administration 

	ORTM

 HYPERLINK "https://forms.unbc.ca/pls/banprod/dev_web.course_finder.calendar?subject=RRT&crsenum=300" \o "RRT 300-3"  300-3 
	 
	Recreation and Tourism Impacts 

	ORTM

 HYPERLINK "https://forms.unbc.ca/pls/banprod/dev_web.course_finder.calendar?subject=RRT&crsenum=301" \o "RRT 301-3"  301-3 
	 
	Environmental Interpretation 

	ORTM 305-3 
	 
	Protected Area Planning and Management 

	ORTM

 HYPERLINK "https://forms.unbc.ca/pls/banprod/dev_web.course_finder.calendar?subject=RRT&crsenum=333"  333-3
	 
	Field Experience

	One of: 
	 
	 

	BIOL 301-3 
	 
	Systematic Botany     

	or FSTY 201-4 
	 
	Plant Systems 

	BIOL 307-3 
	 
	Ichthyology and Herpetology 

	BIOL 308-3 
	 
	Ornithology and Mammalogy 

	GEOG 300-3 
	 
	Geographic Information Systems 


400 Level 

	NREM 400-4
	 
	Natural Resources Planning

	NREM 411-3
	 
	Environmental and Professional Ethics

	ORTM 400-3 
	 
	Conservation Area Design and Management 

	ORTM 410-3
	 
	Research Methods and Analysis 

	ORTM 412-3
	 
	Issues and Trends in Recreation and Tourism


Six credit hours from the following: 

	ORTM 306-3 
	 
	Indigenous Tourism and Recreation 

	ORTM 403-3 
	 
	International Dimensions in Recreation and Tourism 

	ORTM 407-3 
	 
	Recreation, Tourism and Communities 

	ORTM 408-3
	 
	The Psychology of Recreation and Tourism

	ORTM 414-3 
	 
	Polar Tourism and Management 

	ORTM 433 (1-6) 
	 
	Field Experience II 

	ORTM 440 (2-6) 
	 
	Internship 

	ORTM 498 (1-3)
	 
	Special Topics

	ORTM 499 (1-6)
	 
	Independent Study


 One of: 

	BIOL 404-3
	 
	Plant Ecology

	BIOL 411-3 
	 
	Conservation Biology 

	BIOL 412-3
	 
	Wildlife Ecology

	BIOL 420-3
	 
	Animal Behaviour

	NREM 410-3
	 
	Watershed Management

	GEOG 432-3
	 
	Remote Sensing


Elective Requirement 
Elective credit hours as necessary to ensure completion of a minimum of 120 credit hours. 

Major in Wildlife and Fisheries 
http://www.unbc.ca/wildlifefisheries/
The Wildlife and Fisheries major is one of the specializations in the Natural Resources Management (NRM) BSc degree at UNBC administered by the Ecosystem Science and Management Program. It provides students with a solid foundation in wildlife and fisheries biology with considerable indoor and outdoor laboratory experience. It also exposes students to an integrated approach to resource issues that confront today's professionals. As such, the Wildlife and Fisheries major encompasses a combination of theoretical and applied ecology that prepares students for different avenues including public- and private-sector employment as well as graduate studies.

Undergraduate students are required to take 21 Biology and Natural Resources Management courses (65-66 credit hours). Of these, 14 courses must be upper division. 
The minimum requirement for completion of a Bachelor of Science with a major in Wildlife and Fisheries is 123 credit hours. 


Program Requirements 
Lower Division Requirement 
100 Level 

	BIOL 101-4
	 
	Introductory Biology I

	BIOL 102-4
	 
	Introductory Biology II

	CHEM 100-3
	 
	General Chemistry I

	CHEM 101-3
	 
	General Chemistry II

	CHEM 120-1
	 
	General Chemistry Lab I

	CHEM 121-1
	 
	General Chemistry Lab II

	MATH 152-3
	 
	Calculus for Non-majors

	NREM 100-3*
	 
	Field Skills

	NREM 101-3
	 
	Introduction to Natural Resources Management and Conservation

	NRES 100-3
	 
	Communications in Natural Resources and Environmental Studies

	or ENGL 170-3
	 
	Writing and Communication Skills

	PHYS 115-4
	 
	General Introduction to Physics

	or PHYS 100-4
	 
	Introduction to Physics I


200 Level 

	BIOL 201-3
	 
	Ecology

	BIOL 210-3
	 
	Genetics

	CHEM 220-3
	 
	Organic and Biochemistry

	FSTY 201-3
	 
	Forest Plant Systems

	or BIOL 301-3 
	 
	Systematic Botany 

	FSTY 205-3
	 
	Introduction to Soil Science

	FSTY 207-1 
	 
	Terrestrial Ecological Classification 

	NREM 204-3
	 
	Introduction to Wildlife and Fisheries

	MATH 240-3
	 
	Basic Statistics


Two of: 

	BIOL 202-3
	 
	Invertebrate Zoology

	BIOL 204-3
	 
	Plant Biology

	NREM 210-4
	 
	Integrated Resource Management

	GEOG 210-3
	 
	Geomorphology


Upper Division Requirement 
300 Level 

	BIOL 302-3
	 
	Limnology

	BIOL 307-3
	 
	Ichthyology and Herpetology

	BIOL 308-3
	 
	Ornithology and Mammalogy

	BIOL 315-3
	 
	Animal Diseases and Parasites

	BIOL 325-3
	 
	Ecological Analyses

	ENPL 305-3
	 
	Environmental Impact Assessment

	or ENVS 326-3  
	 
	Natural Resources, Environmental Issues and Public Engagement 

	or NREM 411-3
	 
	Environmental and Professional Ethics

	GEOG 300-3
	 
	Geographic Information Systems

	NREM 303-3
	 
	First Nations- Approaches to Resource Management

	or NREM 306-3
	 
	Society, Policy and Administration


400 Level 

	BIOL 402-3
	 
	Aquatic Plants

	or BIOL 404-3
	 
	Plant Ecology

	BIOL 406-3
	 
	Fish Ecology

	BIOL 410-3
	 
	Population and Community Ecology

	BIOL 411-3
	 
	Conservation Biology

	BIOL 412-3
	 
	Wildlife Ecology

	BIOL 413-3
	 
	Wildlife Management

	BIOL 414-3
	 
	Fisheries Management

	NREM 400-4
	 
	Natural Resources Planning

	or NREM 333-3  
	 
	Field Applications in Resource Management 

	or NREM 410-3
	 
	Watershed Management


Minor in Earth Sciences
The Earth Sciences minor provides depth in areas of earth science that support natural resource management. Students are required to complete 18 credit hours (12 of which must be 300 or 400 level) chosen from the following lists, with at least one course from each of the first three groups. A maximum of two courses (6 credit hours) used to fulfill the requirements for a major, or another minor, may also be used to fulfill requirements for this minor. It is the student's responsibility to ensure that they have the required prerequisites.

Hydrology
	ENSC 202-3 
	Introduction to Aquatic Systems 

	ENSC 451-3 
	Groundwater Hydrology 

	ENSC 454-3 
	Snow and Ice 

	GEOG 310-3 
	Hydrology 

	or NREM 410-3 
	Watershed Management


Geomorphology 

	GEOG 311-3
	Concepts in Geomorphology

	GEOG 405-3
	Fluvial Geomorphology

	GEOG 411-3
	Advanced Elements in Geomorphology 

	GEOG 412-3 
	Geomorphology of Cold Regions 

	GEOG 414-3 
	Weathering Processes 


Soil Science
	FSTY 315-3 
	Forest Soil Management 

	FSTY 425-3 
	Soil Formation and Classification 

	FSTY 455-3 
	Biogeochemical Processes in Soil Systems 


Other 

	ENSC 425-3 
	Global Change Science 

	GEOG 413-3 
	Advanced GIS 

	GEOG 432-3 
	Remote Sensing 

	GEOG 457-3 
	Advanced Remote Sensing 


Minor in Natural Resources Planning and Operations
The Natural Resources Planning and Operations minor is designed for students primarily interested in planning and operations (and their governing policies) related to the management of forested and non-forested lands. Students will learn about natural resource policy, forest-management planning and operations, environmental impacts of management practices, forest productivity and timber supply, and resource sustainability along with current computer-based management tools. It is strongly recommended that students taking this minor have a background in forest ecology and management. The minor in Natural Resources Planning and Operations requires the completion of 19 credit hours, of which 12 credit hours must be at the upper division (i.e., 300 or 400 level). Courses used to fulfill major requirements may not be applied toward the minor in Forest Planning and Operations. It is the student's responsibility to ensure that they have the required prerequisites.

Required Courses
	NREM 210-4
	Integrated Resource Management

	ENVS 301-3
	Natural Resources, Environmental Issues, and Public Engagement


Four from the following courses (with no more than two courses in any single program):
	BIOL 325-3
	Ecological Analyses 

	BIOL 413-3
	Wildlife Management

	ECON 305-3
	Environmental Economics 

	ECON 330-4 
	Resource Economics

	ECON 411-3
	Cost-Benefit Analysis 

	ENPL 204-3 
	Principles and Practices of Planning 

	ENPL 303-3 
	Spatial Planning with GIS 

	ENPL 304-3 
	Mediation, Negotiation and Public Participation 

	ENPL 305-3 
	Environmental Impact Assessment 

	ENPL 410-3 
	Land Use Planning 

	ENPL 411-3 
	Planning Theory, Process and Implementation 

	ENSC 453-3 
	Environmental Resource Management and Decision Making 

	FSTY 310-3 
	Forest Economics 

	FSTY 315-3 
	Forest Soil Management 

	FSTY 405-3 
	Forest Growth and Yield 

	FSTY 407-3 
	Forest Products 

	GEOG 413-3 
	Advanced GIS 

	NREM 306-3 
	Society, Policy and Administration 

	NREM 410-3 
	Watershed Management 

	NREM 413-3 
	Agroforestry 


Minor in Social Dimensions of Natural Resources Management
The Minor in Social Dimensions of Natural Resources Management prepares students to engage the public and First Nations in collaborative processes dealing with the range of values encompassed within the practice of natural resources management. Upon completion of the minor, students will be familiar with planning policy and practice as it applies to natural resources management, the range of values and social considerations that apply to a number of resource sectors, and tools for soliciting and involving multi-stakeholder interests. The minor in Social Dimensions of Natural Resources Management requires the completion of a minimum of 24 credit hours of study. A maximum of two courses (6 credit hours) used to fulfill the requirements for a major, or another minor, may also be used to fulfill requirements for this minor. Students need to fulfill the prerequisite requirements for this minor.

Required
	ENPL 401-3 
	Environmental Law 

	(additional prerequisites required POLS 100-3 Contemporary Political Issues)

	One of:
	 

	ENPL 304-3 
	Mediation, Negotiation and Public Participation

	ENVS 326-3 
	Natural Resources, Environmental Issues, and Public Engagement 


One of:
	POLS 332-3
	Community Development

	POLS 434-3

	Resource Communities in Transition


An additional five of the following courses (no more than 2 courses in any single program)
	BIOL 350-3
	Ethnobotany

	ENPL 104-3 
	Introduction to Planning

	ENPL 304-3
	Mediation, Negotiation and Public Participation

	ENPL 319-3 
	Social Research Methods 

	ENPL 409-4 
	Advanced First Nations Community and Environmental Planning 

	ENVS 325-3
	Global Environmental Change: Science and Policy 

	ENVS 326-3 
	Natural Resources, Environmental issues, and Public Engagement 

	FNST 203-3
	Introduction to Traditional Ecological Knowledge 

	FNST 304-3 
	First Nations Environmental Philosophy and Knowledge 

	FSTY 440-3 
	Internship 

	GEOG 401-3 
	Resource Geography 

	GEOG 403-3 
	Aboriginal Geography 

	GEOG 424-3 
	Social Geography of Northern Communities 

	HIST 421-(3-6) 
	Topics in Environmental History 

	NREM 413-3 
	Agroforestry 

	ORTM 200-3 
	Sustainable Recreation and Tourism 

	POLS 220-3 
	Canadian Law and Aboriginal Peoples 

	POLS 316-3 
	Municipal Government and Politics 

	POLS 332-3 
	Community Development 

	POLS 434-3 
	Resource Communities in Transition 


Natural Resource Management Courses

NREM 100 - Field Skills
This course introduces contemporary and traditional field skills in the natural resources including field navigation, outdoor survival, plant and tree identification, basic natural resource measurements, use of GPS, and air photo interpretation. Extensive fieldwork is required. Note: Applications for exemption from NREM 100-3 must be made within the first year of study in any program that requires NREM 100-3. 

NREM 101 - Introduction to Natural Resources Management and Conservation
This course introduces past, present and future issues in natural resources management and conservation. Guest speakers share their professional experiences working in various fields of natural resources management. Students learn to think critically about the multidisciplinary nature of resource management and they provide solutions to complex, real-world problems. 

NREM 203 - Resource Inventories and Measurements
This course introduces multiple resource inventories, designed to provide an understanding of how natural resources are sampled and quantified. Emphasis is placed on the measurement of forest attributes, and the analysis of forest resource data. Students learn how to make graphical and numerical summaries of their datasets and to generate descriptive statistics such as measures of central tendency and dispersion. This foundational course prepares students for future courses and careers in natural resource management, by providing them with a set of basic field skills and techniques. Field trips are required. 

NREM 204 - Introduction to Wildlife and Fisheries
Introduction to principles of habitat and population biology and management, and human dimensions of wildlife management. Lectures will introduce the life requisites of individual species and compare aquatic and terrestrial systems, and provide an overview of the characteristics needed to estimate parameters of fish and wildlife populations. Labs will emphasize quantification of fish and wildlife habitats. 

NREM 210 - Integrated Resource Management
An introductory course in the principles of management of forest resources including fisheries, recreation, range, and wildlife. 

NREM 303 - First Nations' Approaches to Resource Management
Cultural and operational components of resource management by First Nations peoples. Relationships to conventional forest management practices. 

NREM 306 - Society, Policy and Administration
This course addresses social views of natural resources and the management process by which these views and policies are developed and expressed. Social conflict and its resolution over natural resource policies are also discussed. 

NREM 333 - Field Applications in Resource Management
This field course applies principles of integrated resource management. 

NREM 400 - Natural Resources Planning
This course focuses on the development and application of planning frameworks, government policy, and legislation from the perspective of natural resources management in British Columbia and Canada. Students are exposed to contemporary approaches for natural resources planning, the history and current application of policy and legislation in BC, and a variety of tools for engaging the public and stakeholders. 

NREM 410 - Watershed Management
Principles and practices of forest management for protection, maintenance and improvement of water resource values. Effects of land management on quality, quantity and timing of water flow. Field trips required. 

NREM 411 - Environmental and Professional Ethics
Analysis of environmental and natural resource issues from an ethical perspective; viewpoints and value systems that determine management decisions. 

NREM 413 - Agroforestry
NREM 499 - Independent Studies
NREM 607 - Natural Resources Planning
Natural resource management planning processes to include crown land and different lease arrangements as well as private land. Inventory, public involvement, implementation, monitoring, and assessing resource values. 

NREM 608 - Watershed Management
Principles and practices of forest management for protection, maintenance and improvement of water resource values. Effects of land management on quality, quantity and timing of water flow. 

NREM 625 - Soil Formation and Classification
Examination of soil formation with emphasis on environmental forces and including human activity; distribution and classification of soils in northern and interior BC; correlation of the Canadian System of Soil Classification with international systems such as Soil Taxonomy and FAO UNESCO Soil Map of the World. 

NREM 655 - Biogeochemical Processes in Soil Systems
Principles, components and measurement of physical, chemical and biological processes in soils. Biogeochemical processes will be related to forest fertility and environmental quality concerns such as pollution of soil and water. 

NREM 710 - Professional Project
Professional paper or project for non-thesis students. Includes oral and written presentation. Available only to students previously admitted to MSc (Natural Resources Management). 

NREM 720 - Research Thesis
Thesis, oral presentation and oral examination of research project results. Required for graduation in the Natural Resources Management thesis option. Available only to students previously admitted to MSC (Natural Resources Management). 

NRES 100 - Communications in NRES
This course will provide a basic understanding of human behavioural responses as well as develop learning skills in oral and written communications. Emphasis will be on determining the nature of an audience, accessing appropriate material, report writing, oral presentation and literature relevant to natural resources and environmental disciplines. 

NRES 421 - Professional Writing
This course provides a structured environment in which students learn and apply professional report writing. Topics include development of a research question or problem statement, accessing and properly citing information and references, synthesis and organization of information, report structure and formatting. 

NRES 422 - Undergraduate Report
This course enables students to develop a professional report under the supervision of a faculty member. Students work independently, but are provided guidance on a one-on-one basis by the faculty member. The professional report requires definition of a problem statement or research question, and synthesis and integration of information from a multitude of sources. 

NRES 430 - Undergraduate Thesis
Students must have completed at least 90 credit hours of study and be an NRES major. The thesis may be taken in one or two semesters of the senior year. 

Bachelor of Planning (BPl)
Environmental Planning 

www.unbc.ca/planning
The Bachelor of Planning degree provides a broad education in environmental planning. The focus is on understanding the relationship between people and the environment and on reducing the environmental impact of human activities. The study of planning examines public processes that improve the quality of decisions affecting the environment. Responsible planning integrates various private and public interests and identifies viable, workable options. Planners play a vital role in decisions about the future of human settlements, resource management, environmental protection, human health and well-being, economic development, and many other areas. Ultimately, the work of planners becomes part of or a catalyst to public policy.

The achieve its purposes, Environmental Planning offers a comprehensive program of courses, such as environmental assessment, ecological design, economic development, First Nations planning, land use planning, and sustainable communities. Each course provides a creative and challenging learning environment for students to tackle today's most contentious issues such as sustainability, climate change, biodiversity, environmental stewardship, and urban sprawl.  Environmental Planning offers unique perspectives on a rapidly evolving field of study and solutions for an increasingly complex world.

 

Environmental Planning is dedicated to upholding professional standards of practice and is accredited by the Canadian Institute of Planners (CIP) and the Planning Institute of British Columbia (PIBC). Accreditation is a system for promoting national standards of education in planning and for recognizing educational institutions for a level of performance, integrity, and quality.

Three majors are available to students completing the Bachelor of Planning:

Energy Specialization (Fort St. John only)
Natural Resources Planning
Northern and Rural Community Planning
Planning students complete a set of general program requirements in addition to completing specialized requirements for each Major.

Program Requirements
Lower Division General Environmental Planning Requirement
100 Level
	ECON 100-3
	 
	Microeconomics

	ENPL 104-3
	 
	Introduction to Planning

	POLS 100-3
	 
	Contemporary Political Issues


200 Level
	ECON 205-3
	 
	Statistics for the Social and Management Sciences

	or MATH 240-3 
	 
	Basic Statistics

	or MATH 371-3  
	 
	Probability and Statistics for Scientists and Engineers 

	ENPL 204-3
	 
	Principles and Practices of Planning

	ENPL 205-3
	 
	Environment and Society

	ENPL 206-3
	 
	Planning Analysis and Techniques

	ENPL 207-3
	 
	Introduction to Computer Aided Design for Planners

	ENPL 208-3
	 
	First Nations Community and Environmental Planning

	GEOG 204-3
	 
	Introductory Geographical Information Systems for the Social Sciences

	POLS 200-3
	 
	Canadian Government and Politics


Upper Division General Planning Requirement
300 Level
	ENPL 301-3
	 
	Sustainable Communities: Structure and Sociology

	ENPL 303-3
	 
	Spatial Planning with Geographical Information Systems

	ENPL 304-3
	 
	Mediation, Negotiation and Public Participation

	ENPL 305-3
	 
	Environmental Impact Assessment

	ENPL 318-3
	 
	Professional Planning Practice

	ENPL 319-3     
	
	Social Research Methods 


400 Level
	ENPL 401-3
	 
	Environmental Law

	ENPL 410-3
	 
	Land Use Planning

	ENPL 411-3
	 
	Planning Theory, Process and Implementation

	ENPL 415-3
	 
	Ecological Design


In addition, students may undertake ENPL 420-1 Research Methodology, ENPL 430-3 Undergraduate Thesis, ENPL 431-3 Professional Report, ENPL 440 (2-6) Internship as part of their electives. 

Major Requirements
Students must choose to specialize in one major. All course requirements in the major must be completed. 

Major in Northern and Rural Community Planning
The focus of this major is to promote an understanding of the complexity and diversity of environmental problems, to develop an appreciation of community change processes, and to provide planners with knowledge which will improve the quality of the built environment and reduce the impact of human activities on the natural world. The unique planning requirements of smaller communities and rural regions demand a grounding in both physical and social science methods and an understanding of the relationship between northern communities and surrounding rural resource regions. Environmental planning necessitates strategic thought and action combined with knowledge grounded in professional practice. The northern rural and community planning major combines concepts such as bioregionalism, sustainability, and landscape design within the context of physical land use planning, social planning and community economic development.

 

Northern and Rural Community Planning is the application of environmental planning principles and practices to the often unique social, economic, and ecological issues confronting northern and circumpolar communities in Canada and elsewhere in the northern hemisphere. Successfully addressing these issues requires an appreciation of how and why communities change, an understanding of relationships between northern communities and surrounding rural resource regions, an understanding of the place and function of northern communities and rural regions in the global environment, and a grounding in both physical and social science methods of research and analysis.

Students enrolled in the Northern and Rural Community Planning Major must successfully complete 120 credit hours, including a minimum of 57 credit hours of upper division courses. Major and elective course requirements must also be met

Lower Division
	BIOL 110-3
	 
	Introductory Ecology

	GEOG 100-3
	 
	Environments and People

	GEOG 206-3
	 
	Social Geography


Upper Division
	ENPL 313-3
	 
	Rural Community Economic Development 

	POLS 316-3 
	 
	Community Government and Politics 

	or NREM 306-3
	 
	Society, Policy and Administration 

	GEOG 402-3*
	 
	Geography of the Circumpolar North

	GEOG 424-3
	
	Social Geography of Northern Communities

	POLS 434-3
	 
	Resource Communities in Transition

	or GEOG 305-3
	 
	Political Geography


Choice of  five of the following: 
	ENVS 306-3
	 
	Human Ecology

	ENVS 309-3
	 
	Women and Environmental Studies

	GEOG 306-3
	 
	Geography of International Development

	HHSC 102-3
	 
	Introduction to Health Sciences II:  Rural and Aboriginal Issues

	INTS 340-3*
	 
	The Circumpolar North in Global Perspective

	INTS 410-3*
	 
	Environment and Development in the Circumpolar North

	POLS 251-3
	 
	Local Services and Public Policy

	POLS 335-3
	 
	Community Politics


Major in First Nations Planning 
First Nation communities have significant, and growing, demands for qualified planners. As many First Nations move to define land claims in Canada, potentially giving First Nations significant responsibilities for land and community planning, and as others work to build upon existing treaties, the availability of skilled planners becomes essential. However, planning by, and with, First Nations requires specific skills and abilities in the planners, whether or not they themselves are First Nation. 

For most First Nation communities few distinctions are made between ecological/ environmental planning and planning for social and cultural needs. Cultural and social needs are developed from within, and are grounded in, the ecosystem. First Nations planning must necessarily integrate all. First Nations wish to remain grounded in tradition; and seek to move into the future through sound community economic development and skilled land management. Most, finally, face significant community development needs, including infrastructure development, housing , and health planning. Students will need not just a sound grasp of planning principles, but will need to understand the protocols, history, social structure, and ecology of Canadian First Nations. Further, cross cultural translation skills, community participation techniques, and a sound grounding in ethics will be required. 

Students enrolled in the First Nations Planning Major must successfully complete 121 credit hours, including a minimum of 49 credit hours of upper division courses. Major and elective course requirements must also be met.  Students must ensure that they complete course prerequisites before registering in any course.

Lower Division
	BIOL 110-3
	 
	Introductory Ecology

	FNST 100-3
	 
	The Aboriginal Peoples of Canada

	GEOG 100-3
	 
	Environments and People

	FNST 203-3
	 
	Introduction to Traditional Environmental Knowledge

	FNST 250-3
	 
	Canadian Law and Aboriginal Peoples


Upper Division
	ENVS 306-3 
	 
	Human Ecology 

	ENPL 313-3
	 
	Rural Community Economic Development

	NREM 303-3 
	 
	First Nations' Approaches to Resource Management 

	ENPL 409-4
	 
	Advanced First Nations Community and Environmental Planning

	FNST 451-3
	 
	Traditional Use Studies


Choice of three of the following: 
	FNST 161-3
	 
	A First Nations Culture: Level 1

	FNST 215-3
	 
	Issues in External Relations for Contemporary Indigenous Peoples

	FNST 216-3
	 
	Issues in Internal Organization for Contemporary Indigenous Peoples

	FNST 302-3
	 
	First Nations Health and Healing

	FNST 303-3
	 
	First Nations Religion and Philosophy

	FNST 304-3
	 
	First Nations Environmental Philosophy and Knowledge

	FNST 407-3
	 
	First Nations Perspectives on Race, Class, Gender and Power

	GEOG 403-3
	 
	Aboriginal Geography

	INTS 340-3*
	 
	The Circumpolar North in Global Perspective

	INTS 410-3*
	 
	Environmental and Development in the Circumpolar North

	NREM 210-4
	 
	Integrated Resource Management

	POLS 316-3
	 
	Community Government and Politics

	POLS 415-3
	 
	Comparative Northern Development

	POLS 434-3
	 
	Resource Communities in Transition

	ORTM 305-3
	 
	Protected Area Planning and Management 


Major in Natural Resources Planning 
The major in Natural Resources Planning is designed to provide students with an understanding of the complexities of including the natural and cultural environment in planning decision-making.  The major is intended to address both project level and large-scale environmental planning issues that occur in developments that impact the natural environment.

The objective of this major is to familiarize students with planning and decision-making in a variety of sectors that include provincial land use planning, environmental assessment, watershed planning and integrated resource and environmental management.  These areas of planning are characterised by complex and intricate problems that revolve around how to use our natural resources and who should decide.  The multidimensional aspects of environmental management include natural and cultural complexity, different desired futures, value differences, assessment and monitoring tools, and integration methods.  This major emphasizes understanding planning in both the substantive realm (natural and social sciences), and the procedural realm (the process of including people in the decision-making process).

Students enrolled in the Natural Resources Planning Major must successfully complete 121 credit hours, including a minimum of 46 credit hours of upper division courses.  Major and elective course requirements must also be met.  Students must ensure that they complete course prerequisites before registering in any course.

Lower Division
	BIOL 101-4 
	Introductory Biology I 

	BIOL 102-4
	Introductory Biology II

	BIOL 201-3
	Ecology

	GEOG 210-3
	Geomorphology

	NREM 210-4
	Integrated Resource Management


Upper Division
	ECON 305-3 
	Environmental Economics 

	or ECON 331-3
	Forest Economics

	or ENPL  313-3
	Rural Community Economic Development 

	ENVS 306-3
	Human Ecology

	or ORTM 300-3
	Recreation and Tourism Impacts* 

	ENPL 402-3
	Terrain Assessment

	NREM 400-4
	Natural Resources Planning


Choice of three of the following:
	BIOL 302-3 
	Limnology 

	ENSC 201-3
	Introduction to Atmospheric Science

	ENSC 202-3*
	Introduction to Aquatic Systems

	ENSC 308-3
	Northern Contaminated Environments

	ENSC 404-3
	Waste Management

	GEOG 401-3*
	Resource Geography

	NREM 204-3*
	Introduction to Wildlife and Fisheries

	NREM 410-3
	Watershed Management

	ORTM 200-3
	Sustainable Outdoor Recreation and Tourism 

	ORTM 204-3 
	Visitor Behaviour 

	ORTM 305-3 
	Protected Area Planning and Management* 

	ORTM 400-3 
	Recreation and Tourism Ecology, Management and Design

	or ORTM 407-3
	Recreation, Tourism and Communities* 


Major in Natural Resource Planning -- Energy Specialization
An energy specialization is offered at the UNBC Fort St. John campus. This specialization deals with energy and energy alternatives including oil and gas exploration, production, transportation, and site remediation within the context of energy planning.

Minor in Planning
The minor in Planning is designed to provide students an opportunity to acquire a basic knowledge of planning theory and methods. The minor consists of 12 required credits (four designated courses) and six credits from a set of elective courses. A maximum of two courses (six credit hours) used to fulfill program requirements for a major or another minor may also be used to fulfill requirements for a minor in Planning. The Minor in Planning requires the completion of 18 credit hours of ENPL Planning Courses, of which 12 credit hours must be at the upper division level.  Of the 12 upper division credit hours, a minimum of 6 credit hours must be at the 400 level.

Required
	ENPL 104-3
	 
	Introduction to Planning

	ENPL 204-3
	 
	Principles and Practices of Planning

	ENPL 301-3
	 
	Sustainable Communities: Structure and Sociology

	ENPL 411-3
	 
	Planning Theory, Process and Implementation


Two of: 
	ENPL 305-3
	 
	Environmental Impact Assessment

	ENPL 318-3           
	 
	Professional Planning Practice 

	ENPL 410-3
	 
	Land Use Planning

	ENPL 415-3
	 
	Ecological Design

	ENPL 419-3
	 
	Social Research Methods

	ENVS 414-3
	 
	Environmental and Professional Ethics


Outdoor Recreation and Tourism Management Program

http://www.unbc.ca/ortm/index.html
· BSc NRM-Major in Outdoor Recreation and Conservation 

· BA Nature-Based Tourism Management


 HYPERLINK "http://www.unbc.ca/calendar/undergraduate/undergraduate_programs/resource_recreation.html" \l "OutdoorRecreationandTourismManagement" \o "Outdoor Recreation and Tourism Management" Minor in Outdoor Recreation and Tourism Management
Outdoor recreation and nature-based tourism are pare to BC’s lifestyle and are now considered to be part of the world’s fasted growing industry. The ORTM program capitalizes on the unique location of UNBC by discussing relevant outdoor recreation and nature-based tourism issues within a northern British Columbia, Canadian and international context. 

 

The ORTM program offers two related academic degrees and an associated minor.  Students with an interest in the planning and management of outdoor recreation and conservation areas can take a Bachelor of Science in Natural Resources Management with a Major in Outdoor Recreation and Conservation. Students whose interests are more focused on nature-based tourism, tourism marketing, or indigenous and cultural tourism can take a Bachelor of Arts in Nature-Based Tourism 

Students who are interested in a minor in outdoor recreation, conservation or nature-based tourism management may take a related minor in Outdoor Recreation and Tourism Management. Students in the majors/minor will take courses form the ORTM course listings. 

Tourism has become the largest industry and employer in the world.  One of the most important and fastest growing sectors in tourism is nature-based tourism, which comprises attractions, activities and experiences involving interaction with natural and cultural resources (e.g., ecotourism, adventure tourism, indigenous tourism).  This degree examines the various components of the nature-based tourism system, giving emphasis to the entrepreneurial perspectives and sustainability issues in the industry.  Students also choose to specialize in other content areas and disciplines closely related to nature-based tourism, such as tourism marketing, indigenous tourism, geography, international studies, environmental planning, political science, and natural resource management.

Major in Nature-Based Tourism Management
Undergraduate students are required to complete a minimum of thirteen (13) Outdoor Recreation & Tourism Management courses (39 credit hours).
The minimum requirement for completion of a Bachelor of Arts with a major in Nature-Based Tourism Management  is 122 credit hours.
Program Requirements
Lower Division Requirement
100 Level 

	BIOL 110-3 
	Introductory Ecology 

	COMM 100-3
	Introduction to Canadian Business

	ECON 100-3
	Micoeconomics

	ENPL 104-3
	Introduction to Planning

	GEOG 100-3
	Environments and People

	or GEOG 101-3
	Human Geography

	or FNST 100-3
	The Aboriginal Peoples of Canada

	or POLS 100-3
	Contemporary Political Issues

	NREM 100-3*
	Field Skills

	ORTM 100-3
	Leisure in Life


200 Level 

	COMM 230-3
	Organizational Behaviour

	COMM 240-3
	Introduction to Marketing

	ECON 205-3
	Statistics for the Social and Management Sciences

	or MATH 240-3
	Basic Statistics

	ORTM 200-3
	Sustainable Recreation and Tourism

	ORTM 202-3
	Ecotourism and Adventure Tourism

	ORTM 204-3
	Visitor Behaviour

	Two of:
	 

	ENPL 204-3
	Principles and Practices of Planning

	ENPL 205-3
	Environment and Society    

	ENPL 208-3
	First Nations Community and Environmental Planning

	FNST 215-3
	Issues in External Relations for Contemporary Indigenous Peoples

	GEOG 200-3
	Geography of BC

	INTS 307-3
	Global Resources

	GEOG 204-3
	Introduction to GIS for the Social Sciences

	or GEOG 205-3
	Cartography and Geomatics

	INTS 205-3
	Introduction to International Studies

	NREM 210-4
	Integrated Resource Management


Upper Division Requirement
300 Level 

	COMM 302-3
	Entrepreneurship

	COMM 342-3
	Services Marketing

	COMM 343-3
	Consumer Behaviour

	FNST 304-3
	First Nations Environmental Philosophy and Knowledge

	or NREM 303-3
	First Nations' Approaches to Resource Management

	ORTM 300-3
	Recreation and Tourism Impacts

	ORTM 301-3
	Environmental Interpretation

	ORTM 306-3
	Indigenous Tourism and Recreation

	ORTM 333-3
	Field Experience

	One of:
	 

	ENPL 305-3
	Environmental Impact Assessment

	ENPL 313-3
	Rural Community Economic Development

	GEOG 300-3
	Geographic Information Systems

	INTS 307-3
	Global Resources

	NREM 306-3
	Society, Policy and Administration

	POLS 332-3
	Community Development


400 Level 

	ORTM 410-3
	Research Methods and Analysis

	ORTM 412-3
	Issues and Trends in Recreation and Tourism

	Nine credit hours from:
	 

	ORTM 305-3
	Protected Areas Planning and Management

	ORTM 400-3
	Conservation Area Design and Management

	ORTM 403-3
	International Dimensions in Recreation and Tourism

	ORTM 407-3
	Recreation, Tourism and Communities

	ORTM 408-3
	The Psychology of Recreation and Tourism

	ORTM 414-3
	Polar Tourism and Recreation

	ORTM 433 (1-6) 
	Field Experience II 

	ORTM 440 (2-6)
	Internship

	ORTM 498 (1-3)
	Special Topics

	ORTM 499 (1-6)
	Independent Study


Two of:
	COMM 441-3 
	International Marketing 

	COMM 442-3 
	Marketing Strategy 

	COMM 449-3 
	Advanced Topics in Marketing 

	ENPL 409-3 
	Advanced First Nations Community and Environmental Planning

	ENPL 410-3 
	Land Use Planning 

	GEOG 401-3 
	Resource Geography 

	GEOG 403-3 
	Aboriginal Geography 

	INTS 407-3 
	International Environmental Policy 

	NREM 400-3 
	Natural Resources Planning 

	NREM 411-3 
	Environmental and Professional Ethics 

	POLS 401-3 
	Resource Politics 

	POLS 434-3 
	Resource Communities in Transition 


Potential Nature-Based Tourism Management Streams
The following streams in the Nature-Based Tourism Management degree provide students with the opportunity to focus course selections towards possible career options. Students are not required to follow these particular streams.


Tourism Marketing Stream 

	COMM 100-3
	Introduction to Canadian Business

	ECON 100-3
	Microeconomics

	COMM 230-3
	Organizational Behaviour

	COMM 240-3
	Introduction to Marketing

	COMM 302-3
	Entrepreneurship

	COMM 342-3
	Services Marketing

	COMM 343-3
	Consumer Behaviour

	ORTM 408-3
	The Psychology of Recreation and Tourism

	At least two of:
	 

	    COMM 441-3
	International Marketing

	    COMM 442-3
	Marketing Strategy

	    COMM 449-3
	Advanced Topics in Marketing



Indigenous/Cultural Tourism Stream 

	FNST 100-3
	The Aboriginal Peoples of Canada

	FNST 215-3
	Issues in External Relations for Contemporary Indigenous Peoples

	ENPL 208-3
	First Nations Community and Environmental Planning

	NREM 303-3
	First Nations' Approaches to Resource Management

	ORTM 306-3
	Indigenous Tourism and Recreation

	POLS 332-3
	Community Development

	ENPL 409-3
	Advanced First Nations Community and Environmental Planning

	GEOG 403-3
	Aboriginal Geography

	ORTM 403-3
	International Dimensions in Recreation and Tourism

	ORTM 407-3
	Recreation, Tourism and Communities

	ORTM 414-3
	Polar Tourism and Recreation


Minor in Forest Recreation
The Minor in Forest Recreation provides natural resource management students and others with an opportunity to gain a foundation and expertise in the specialized aspects of forest recreation while pursuing another major. The minor requires students to take a total of 18 credits. The minor has three required courses basic to the field of Forest Recreation (nine credits) and a set of elective courses (minimum of nine credits).

Required Courses
	ORTM 100-3 
	Leisure in Life

	ORTM 200-3
	Sustainable Recreation and Tourism

	ORTM 300-3 
	Recreation and Tourism Impacts


Elective Courses
Nine credit hours from the following list with a minimum of three credit hours at the 400 level:

	ORTM 301-3
	Environmental Interpretation

	ORTM 305-3 
	Protected Area Planning and Management

	ORTM 306-3
	Indigenous Tourism and Recreation

	ORTM 333-3 
	Field Experience 

	ORTM 400-3 
	Recreation and Tourism Ecology, Management and Design

	ORTM 407-3
	Recreation, Tourism and Communities 

	ORTM 410-3 
	Research Methods and Analysis 

	ORTM 412-3
	Issues and Trends in Outdoor Recreation and Tourism 

	ORTM 440-(2-6) 
	Internship 

	ORTM 498-(1-3) 
	Special Topics

	ORTM 499-(1-6) 
	Independent Study


A maximum of two courses (six credit hours) used to fulfill program requirements for a major (or another minor) may also be used to fulfill requirements for this minor.

Minor in Outdoor Recreation and Tourism Management
The minor in Outdoor Recreation and Tourism Management is designed to afford students an opportunity to gain a foundational set of knowledge in tourism and recreation while pursuing another major. The minor requires students to take a total of 18 credits.  The minor has three required courses basic to the field of Outdoor Recreation and Tourism Management (nine credits) and a set of elective courses (minimum of nine credits). A maximum of two courses (six credit hours) used to fulfill program requirements for a major (or another minor) may also be used to fulfill requirements for this minor. 


Required Courses 
	ORTM 100-3
	Leisure in Life

	One of:
	 

	ORTM 200-3
	Sustainable Recreation and Tourism

	ORTM 202-3
	Ecotourism and Adventure Tourism

	ORTM 204-3
	Visitor Behavior

	ORTM 300-3  
	Recreation and Tourism Impacts  


Elective Courses
Nine credit hours from the following list with a minimum of three credit hours at the 400 level: 

	ORTM 301-3
	Environmental Interpretation

	ORTM 305-3
	Protected Area Planning and Management

	ORTM 306-3
	Indigenous Tourism and Recreation

	ORTM 403-3
	International Dimensions in Recreation and Tourism

	ORTM 407-3
	Recreation, Tourism and Communities

	ORTM 408-3
	The Psychology of Recreation and Tourism

	ORTM 412-3
	Issues and Trends in Recreation and Tourism

	ORTM 414-3
	Polar Tourism and Recreation


ORTM 100 - Leisure in Life
This course introduces the foundations of Recreation and Tourism from the perspective of both the natural and social science. Content includes the history and philosophy of the concept of leisure, the role of leisure, recreation and tourism in students' lives and Western culture, Recreation and Tourism in integrated resource management, and current delivery systems. 

ORTM 200 - Sustainable Recreation and Tourism
This course focuses on policy and planning for recreation and tourism as part of a sustainable management strategy. The course examines the management of the supply side aspects of sustainable management from agriculture to forestry to understand how to plan and manage for recreation and tourism. A broad array of sustainable recreation and tourism policies and planning tools in different political, geographical and economic contexts is reviewed, including the relationship of recreation and tourism to integrated land use planning and design. 

ORTM 202 - Ecotourism and Adventure Tourism
This course provides students with an understanding of ecotourism and adventure tourism along with other related types of tourism (e.g., nature-based, alternative, green tourism). The course covers the history and origins of ecotourism and adventure tourism; definitional debates surrounding the terms; principles of ecotourism; the applications of ecotourism and adventure tourism in Northern BC, Canada and the world; and planning and management aspects of ecotourism and adventure tourism. 

ORTM 204 - Visitor Behaviour
This course examines visitor's behavioural characteristics that underlie tourism and recreation demand. Topics include: tourist psychographics and demographics (i.e. motivations, learning, preferences, attitudes, expectations, benefits, activities, interests and opinions); host and guest behaviour; the typology of tourists; decision making behaviour and use patterns in outdoor recreation and tourism in BC, Canada and the world. The course focuses on the human dimensions of recreation and tourism and includes concepts from sociology, psychology, sport and leisure studies. 

ORTM 300 - Rec & Tourism Impacts
This course reviews the identification, monitoring and mitigation of ecological, economic and socio-cultural impacts of recreation and tourism activities. Through labs, fieldwork and analysis of the literature, students examine the origin and management of impacts of recreation and tourism. 

ORTM 301 - Environmental Interpretation
This course introduces the principles and practice of environmental interpretation as a component of outdoor recreation and tourism. The utility and effectiveness of various interpretive techniques are also reviewed. This course builds skills in personal and self- guided interpretive techniques suited for settings as diverse as guided tourism operations and protected areas. 

ORTM 305 - Protected Area Planning and Management
This course examines historical, social, cultural, and ecological considerations in the establishment, planning and management of protected areas. The focus of the course is generally on Canadian parks, though international examples are also included. Emphasis is placed on the historic and contemporary cultural roles of protected areas, understanding park legislation and policies, natural resource management issues, and current issues and trends facing contemporary protected areas. 

ORTM 306 - Indigenous Tourism and Recreation
This course focuses on issues relating to indigenous perspectives on tourism and recreation, including indigenous tourism, cultural tourism and recreation, co-management of protected areas and conservation and tourism development opportunities in indigenous territories. Examples from Northern British Columbia and other parts of the world are used. 

ORTM 333 - Field Experience
This is an experiential course designed for ORTM students to focus on theoretical and practical skills involved in the field. Each field experience is designed to incorporate the theories, models and other concepts introduced in the classroom and bring them into greater clarity by examining them in a real world setting. The course integrates outdoor recreation and tourism perspectives. 

ORTM 400 - Recreation and Tourism Ecology, Management and Design
This course focuses on the theories, processes and techniques involved in ecological management and design of conservation and protected areas. Students develop skills in community-based involvement in conservation area design, GIS approaches and techniques for analysis, the concept of naturalness, capacity and suitability of the natural resource base for tourism and recreation such as commercial backcountry recreation and the evaluation of ecological values. Specific focus is given on policies, procedures and practices to protect and manage resource and tourism resources within an integrated management context. 

ORTM 403 - International Dimensions of Recreation and Tourism
The course discusses global dimensions and forces in recreation and tourism, particularly those in developing nations. Typical topics include the role of the United Nations in protected area planning and management, poverty and protected areas, the effects of globalization on ORTM, the impact of the concepts of sustainable development, and biodiversity in ORTM, the risk society, the changing role of local communities in conservation, sex tourism, and enforcement issues in the developing world. 

ORTM 407 - Recreation, Tourism and Communities
This course assesses the relationship between tourism and recreation and local communities as well as collaborative techniques for involving communities in tourism consultation processes. It covers topics such as the concepts of communities and stakeholders, hosts and guests, the relationship between community involvement and tourism, community attitudes towards tourism development and emerging approaches towards collaboration and partnerships. 

ORTM 408 - The Psychology of Recreation and Tourism
Examines individual and social factors that shape personal perception, experience and behaviours in a recreation and tourism setting. 

ORTM 410 - Research Methods and Analysis
This course examines contemporary research approaches and methods using a variety of examples from the natural and social sciences focusing on recreation and tourism examples. Topics include the research process and quantitative and qualitative approaches to research. The class incorporates an applied project or projects for which data will be collected and analyzed in a mix of lab and lecture formats. 

ORTM 412 - Issues and Trends in Recreation and Tourism
This seminar examines current issues and problems in recreation and tourism, and explores philosophical, historical and contemporary trends and issues in recreation, parks and tourism. The future outlook for management, administration and utilization of recreation and tourism resources in BC will be examined. 

ORTM 414 - Polar Tourism and Recreation
This course focuses on the unique aspects of tourism and recreation in the Polar Regions. Topics covered include issues of shared management, sovereignty, science vs. tourism, adventure and expeditionary tourism and recreation, the logistical challenges of operating in such remote environments, and the impacts tourism and recreation have in the Polar Regions. 

ORTM 433 - Field Experience II
This senior-level experiential course provides a combination of theoretical and practical skills in the field. The course integrates outdoor recreation and nature-based tourism perspectives, and is based in various locations in BC, and worldwide. ORTM 433 may be offered in conjunction with ORTM 333; in some years enrolment may be required in both. 

ORTM 440 - Internship
May be repeated for credit (maximum six credit hours). 

ORTM 498 - Special Topics
May be repeated for credit (maximum three credits). 

ORTM 499 - Independent Study
May be repeated for credit (maximum six credit hours). 

ORTM 600 - Recreation and Tourism Ecology, Management and Design
This course focuses on the theories, processes and techniques involved in ecological management and design of conservation and protected areas. Students develop skills in community-based involvement in conservation area design, GIS approaches and techniques for analysis, the concept of naturalness, capacity and suitability of the natural resource base for tourism and recreation such as commercial backcountry recreation, and the evaluation of ecological values. Specific focus is given to policies, procedures and practices to protect and manage resource and tourism resources within an integrated management context. 

ORTM 603 - International Dimensions of Recreation and Tourism
The course discusses global dimensions and forces in recreation and tourism, particularly those in developing nations. Typical topics include the role of the United Nations in protected area planning and management, poverty and protected areas, the effects of globalization on ORTM, the impact of the concepts of sustainable development and biodiversity in ORTM, the risk society, the changing role of local communities in conservation, sex tourism, and enforcement issues in the developing world. 

ORTM 607 - Recreation, Tourism and Communities
This course assesses the relationship between tourism and recreation and local communities as well as collaborative techniques for involving communities in tourism consultation processes. It covers topics such as the concepts of communities and stakeholders, hosts and guests, the relationship between community involvement and tourism, community attitudes towards tourism development, and emerging approaches towards collaboration and partnerships. 

ORTM 608 - The Psychology of Recreation and Tourism
This course examines the factors that shape individual and societal perceptions, experiences, and behaviours in resource recreation and tourism experiences and settings. Current psychological theory and research are employed to examine how the individual transects both social and natural environment settings in the pursuit of resource- based recreation and tourism activates. Concepts used in OTRM are viewed through the lens provided by research in social and environmental psychology, environmental society and perceptual geography. 

ORTM 610 - Research and Analysis in Recreation and Tourism
This course examines contemporary research in recreation and tourism, with special emphasis on the critical review of methodologies, adaptive techniques and theoretical foundations and models. 

ORTM 612 - Issues and Trends in Recreation and Tourism
This seminar examines current issues and problems in recreation and tourism, and explores philosophical historical and contemporary trends and issues in recreation, parks and tourism. The future outlook for management, administration and utilization of recreation and tourism resources in BC will be examined. 

ORTM 614 - Polar Tourism and Recreation
This course focuses on the unique aspects of tourism and recreation in the Polar Regions. Topics covered include issues of shared management, sovereignty, tensions between science and tourism, adventure and expeditionary tourism and recreation, the logistical challenges of operating in such remote environments, and the impacts tourism and recreation have in the Polar Regions. 

Graduate programs
http://www.unbc.ca/programs/masters.html
http://www.unbc.ca/nres/index.html
UNBC offers a number of graduate programs in the natural resources sector. Programs offered and specialization in each are outlined below:

Natural Resources & Environmental Studies, MA
Environmental Studies

Geography  
Tourism 

Natural Resources & Environmental Studies, MNRES
Natural Resources & Environmental Studies, MSc
Biology

Environmental Science
Forestry

Geography
Recreational Resource Management
Natural Resources & Environmental Studies, PhD
The Natural Resources and Environmental Graduate Program is primarily concerned with "People and The Environment". The NRES Graduate Program houses four degrees: PhD NRES, MA NRES, MSc NRES, and the MNRES (Master of Natural Resources and Environmental Studies). All of these degrees are built on an integrative suite of core courses. The MA NRES (with streams in Geography, Environmental Studies, and Tourism) and MSc NRES (with streams in Biology, Environmental Science, Forestry, Geography, and Recreational Resource Management) encourage students to acquire disciplinary expertise in an interdisciplinary context. 

MSc Natural Resources and Environmental Studies (Environmental Science)
The Master of Science (NRES - Environmental Science) is for students whose research interests have a scientific or engineering focus. 

MNRES Natural Resources and Environmental Studies
The Master of Natural Recourses and Environmental Studies is designed to integrate the complementary aspects of resource and environmental issues melding traditional science with social science perspectives.

 

PhD Natural Resources and Environmental Studies
The PhD(NRES) offers students the opportunity to develop an advanced level of understanding and training in any one or a combination of scientific disciplines related to natural environments

The NRES Graduate Program is supported by faculty members from across the UNBC campus. Its focus is primarily research and graduate education. The NRES Graduate Program is innovative and integrative in nature in that our research activities include traditional disciplinary as well as interdisciplinary interactions with other local, national, and international colleagues. 

The Master of Arts in Natural Resources and Environmental Studies [MA(NRES)] offers students the opportunity to pursue studies of the social dimensions of human-environment interactions, from a community-based or regional perspective. The degree is distinguished by its focus on human perspectives on historical and contemporary resource and environmental issues. It encourages the study of the social, cultural, ethical, economic and political dynamics of resource and land use, and environmental change in northern ecosystems. 

Students must choose from the following areas of study: 

· Geography 

· Environmental Studies 

· Tourism

Natural Resources and Environmental Studies (NRES) is one stream of the Master of Science degree in the College of Science and Management. This degree is designed for candidates whose research interests have a scientific emphasis, and is expected to attract students from science disciplines such as biology, forestry, environmental science, and physical geography, as well as other scientifically-oriented areas of resource management. Students studying within the NRES stream will, upon successful completion of the degree requirements outlined herein, obtain a MSc(NRES). 

Students must choose from the following areas of study: 

· Biology 

· Environmental Science 

· Forestry 

· Geography 

· Recreational Resource Management

Master of Natural Resources and Environmental Studies Program 

The Master of Natural Resources and Environmental Studies (MNRES) is designed to integrate the complementary aspects of resource and environmental issues. It focuses on an interdisciplinary approach to melding traditional science with social science perspectives, and resource planning and management. This degree is designed to attract students from a diverse range of backgrounds and aspirations, who share an interest in looking beyond traditional disciplinary boundaries. 

The MNRES degree is one Master's degree route within the Natural Resources and Environmental Studies Graduate Program (the others are a MA and a MSc). The MNRES is the only one of the three that fully embraces the interdisciplinary philosophy of the NRES Graduate Program. There are three factors that determine whether a student pursues the MNRES degree: 1) student's background; 2) elective courses undertaken at UNBC and 3) thesis topic. Depending on individualized learning objectives, the MNRES degree allows flexibility in choosing a research emphasis in the social, planned, or natural environments from an interdisciplinary perspective. 

The PhD in Natural Resources and Environmental Studies [PhD(NRES)] offers students the opportunity to develop an advanced level of understanding and training in any one or a combination of scientific disciplines related to natural environments, the processes (e.g., biological, chemical, physical) that govern them, or the human dimensions (e.g., social, economic, political, cultural) that interact with them. The PhD(NRES) promotes an integration of the linkages between social, ethical, political and cultural dimensions and an understanding of basic ecological, biological, and physical attributes of natural resources. Emphasis is placed upon the student to acquire an interdisciplinary base upon which to found a “disciplinary” area of concentration. Graduates from this program who have an area of concentration and a familiarity with how other disciplines can contribute toward solving environmental problems, should be capable of addressing a variety of natural resources and environmental issues from a number of perspectives.

NRES Courses 

The NRES 700- and 800-level courses are designed to be taught by a variety of faculty members from different perspectives, providing students with a combination of disciplinary expertise often in an interdisciplinary context. Specialized material is also available to students taking Special Topics (NRES 798) and Independent Study (NRES 799) courses.

NRES 703 - Integrated Resource Management
A critical examination of the concepts, policies, and methods for integrating multiple uses of resource values into management of forest and rangeland ecosystems. 

NRES 704 - Graduate Seminar
The purpose of this graduate seminar is to develop and sustain an interdisciplinary approach to graduate education. Students will be given the opportunity to present ideas pertaining to their research proposals, or the overall research design, methodology and results of a thesis or non-thesis project. The seminar will encourage interactions, mutual support and sharing of ideas to assist in the advancement of each student's research program at UNBC. 

NRES 705 - Research Design and Methods
This course is designed to expose all Master's students to common research methodologies and analytical techniques. Topics will include: the nature of research, hypothesis formulation, experimental design, sampling, case study and focus group methodology, and analytical approaches to experimental, quasi-experimental, survey and observational studies. 

NRES 710 - Modeling and Simulation
This course enables students to use models to represent and analyze quantitative aspects of natural systems (static, dynamic, and spatial). The course involves use of analytical, physical, and/or numerical models such as computational fluid dynamics models to simulate natural systems. Visualization, validation, verification, and sensitivity analysis of models are discussed. 

NRES 712 - Spatial and Temporal Analyses
This course exposes students to analyses associated with the spatial and temporal dynamics of ecological systems. Emphasis is on recognizing and understanding inherent challenges of these approaches rather than statistical theory. Topics may include identification of temporal and spatial patterns, issues of inference and statistical tests associated with spatial and temporal analyses, and applications of remote sensing and GIS to environmental monitoring and natural resource management. 

NRES 720 - Global Change
This integrative course deals with physical, chemical, biological and social dimensions of human influence on global conditions such as greenhouse gases, desertification, ozone depletion and eutrophication. Global element cycles are used to provide integration. Impacts of global change on people, communities and economies, and adaptation to or mitigation of global change are discussed. 

NRES 730 - Disturbance Ecology
This course covers the effects of biotic and abiotic disturbance agents on ecological processes in terrestrial and aquatic systems. Topics covered may include the role of disturbance frequency, scale and pattern in vegetation and animal succession, animal and plant adaptation and dependence on disturbance, and effects of anthropogenic disturbances or management of disturbance events on ecosystem function. The course may include a field study of a selected system, e.g., sub-boreal forest or prairie landscape. 

NRES 731 - Soil Ecology
This course takes an ecological approach to the role of soil organisms in energy flow and biogeochemical cycling, and the contributions of soil organisms and associated processes to ecosystem productivity, sustainability and environmental quality. The habitat, interactions, adaptation and function of organisms in the forest floor, mineral horizons, and at the root-soil interface are studied. Students conduct a research project that employs modern methods to investigate the role of soil organisms in an area pertinent to the course. 

NRES 732 - Forest Systems and Management
This course covers the important processes and features of forest systems, with special emphasis on sub-boreal, boreal, and riparian systems. Processes such as tree and forest gas and nutrient exchange, tree growth and acquisition of resources, and the effects and interactions of management practices, pathogens, arthropods, vertebrates, and climate change on forest systems are examined. The course requires each student to complete a 'forest systems' laboratory or field research project with a UNBC faculty member. 

NRES 733 - Plant-Animal Interactions
This course examines the contribution of plant and animal interactions to ecosystem variability and stability. Examples include a range of taxa from invertebrates through large mammals, living in systems that have coevolved versus those that have not. Topics may include plant defenses to herbivory, use of stable isotopes to define food webs, and the applicability of using predator-prey models to describe plant-animal interactions. 

NRES 735 - Biological Adapatations
This course explores, for a variety of taxa, the mechanisms that plants and animals use to successfully live, grow, and reproduce. Themes covered in this course include the importance of homeostasis, factors limiting exploitation of different environments, and adaptations that affect evolution of organisms (including adaptations to extremes in temperature and pressure). Behavioural, ecological, physiological, biochemical, and genetic examples are discussed. 

NRES 737 - Evolutionary Processes
This course is an examination of evolutionary process, including discussions on micro- and macro-evolutionary change. Emphasis is placed on current evolutionary theories and a critical examination of data analysis. Topics vary with the instructor, but normally include molecular evolution, concepts and mechanism of speciation, biogeography and behavioural evolution. 

NRES 750 - Biological and Environmental Fluid Dynamics
This course examines transport processes in fluid systems (aquatic, atmospheric) involving organisms, gases, solutes, and sediments. Specific topics may include fluid dynamic principles, Navier Stokes equations, turbulence and mixing, dispersion, sedimentation, entrainment, transport phenomena, air-sea interactions, boundary layer processes, physical ecology, and pollutant transfer. Students use direct measurements and physical and computer models. 

NRES 751 - Processes in Geomorphology
This course considers the interdisciplinary aspects of selected processes in geomorphology. Topics may include implications of the impact and/or interaction of vegetation, organisms and humans on attributes of slope processes, fluvial processes, animals in the landscapes, cold regions processes and environmental sedimentology. Specific topics depend on available faculty and student interest. 

NRES 770 - Rural and Small Town Geography
This advanced seminar course seeks to integrate a wide range of social geography research on rural and small town change within the specific context of northern communities. Issues of community conflict and contention resulting from the pressures of local change are emphasized. 

NRES 771 - Law and the Geographies of Justice
This course explores the relations between power, justice, law, and the construction of place. Students gain an understanding of geographic approaches to rights issues in a variety of contexts (depending upon instructor and student interests). The key concepts of legal geography, cultural geography, indigenous rights, globalization, culture, social justice, international law, and customary law are examined. 

NRES 772 - Geographical Perspectives on Restructuring
This course focuses on instances of industrial and social change in Northern British Columbia in the context of political and economic developments at the provincial, national and international levels. Specific topics vary from year to year depending on instructor and student interests, but include such interests as social, economic and political restructuring together with their impacts on topics such as regional resource-based economies, emerging models of economic and welfare governance, and reform processes in health care delivery and social policy. Conceptual approaches considered include regulation theory, world systems theory, and post-structural perspectives on contemporary change. 

NRES 790 - Master of Science (NRES) Thesis
The MSc thesis results in a scientific contribution to a traditional science field or to an applied understanding of resources and the environment. It requires that a student undertake original research involving a literature review and the development of a research design and methodology appropriate to the research problem. The implementation of the research methodology will normally include original investigation and data collection, the analysis and discussion of which will constitute the major part of the completed research thesis. The thesis may involve, but is not confined to, the testing of a specific hypothesis or hypotheses. Required for graduation in the Master of Science (Natural Resources and Environmental Studies stream). 

NRES 792 - Master of Natural Resources & Environmental Studies Thesis
The MNRES thesis addresses an integrated research problem. It requires that a student undertake original research involving a literature review and the development of a research design and methodology appropriate to the research problem. Implementation of the research methodology will normally include original investigation and data collection, the analysis and discussion of which will constitute the major part of the completed research thesis. The thesis may involve, but is not confined to, the testing of specific hypothesis or hypotheses. Required for graduation in the Master of Natural Resources and Environmental Studies Thesis option. 

NRES 793 - Master of Natural Resources and Environmental Studies Non- Thesis Project
The MNRES non-thesis project is an extended position paper, report, plan or program that addresses a major problem or issue relevant to the field of natural resources and environmental studies. The development of the project requires the application of original thought to the problem or issue under investigation, and the framing of that problem within the broader context of natural resources and the environment. The non-thesis project does not require the development of a research design or research methodology, and need not involve the collection of original data. Required for graduation in the Master of Natural Resources and Environmental Studies Non-Thesis option. 

NRES 794 - Master of Arts (NRES) Thesis
The MA thesis contributes to the understanding of social, political, economic, and/or cultural dimensions of natural resources and the environment. It requires that a student undertake original research involving a literature review and the development of a research design and methodology appropriate to the research problem. The implementation of the research methodology will normally include original investigation and data collection, the analysis and discussion of which will constitute the major part of the completed research thesis. The thesis may involve, but is not confined to, the testing of a specific hypothesis or hypotheses. Required for graduation in the Master of Arts (Natural Resource and Environmental Studies). 

NRES 798 - Special Topics
This course is intended to fulfill requirements for specialized instruction in any of the disciplines represented in the Faculty of Natural Resources and Environmental Studies. Topics will be chosen depending upon student interest and instructor availability, and topic headings will vary from year to year and from section to section. Note: Students may take this course more than once under different topic headings. 

NRES 799 - Independent Study
NRES 801 - Integrated Environmental Systems I
This course is an interdisciplinary examination of the biological, chemical, and physical processes of ecosystems. Key sciences to be considered include biology, ecology, physics, chemistry, earth sciences, selected social sciences, and recent developments in systems theory, as well as interactions among the sciences. This course will involve a critical examination of the nature and distribution of components within ecosystems, the processes that govern them, and their relevance to environmental systems. Major issues in natural resource management and environmental studies, such as global climate change, will provide the discussion framework for this class. 

NRES 802 - Integrated Environmental Systems II
This course exposes the student to the major extant theoretical explanations of human use, valuation, appreciation, and perceptions of the natural environment. Included will be overviews of the role of science in society, market and non-market valuation processes with respect to natural resources, attitude formation, aesthetics and perceptual bases, planning and policy implications, and the driving forces in human uses of natural resources. An important component will be an exploration of the major natural resource issues involving environmental ethics and reasoning. 

NRES 803 - Integrated Environmental Systems III
Students in the graduate cohort work together to formulate an interdisciplinary perspective on their graduate research projects. Supervisors and the supervisory committees guide students in the development of their research proposals, while the NRES 803-3 cohort and instructor provide input, through seminars and discussions, to help the student relate the research thesis to the social and arts, physical, and life sciences of natural resources and the environment. 

NRES 804 - Graduate Seminar
This seminar is geared towards developing "critical thought" and aims to help candidates respond across a broad spectrum of topics. The seminar functions to generate debate on various (frequently contentious) issues, to promote interaction with faculty members and other students across the entire faculty, and to act as a platform for presentations by the students themselves and invited speakers. Each PhD student is expected to give two 50 minute presentations. One presentation will be on a topic agreed upon by the student and the course co-ordinator, and the other will be relative to the student's thesis. 

NRES 805 - Environmental Research Methods
(Not required, at the discretion of PhD committee) This course is designed to introduce students to the philosophy of science, and the range of methods that are of increasing importance in environmental research and practice. The first part of the course will focus on scientific methods and design, and the use, function, interpretation, and misuse of biostatistics. The second half of the course will examine the growing use of qualitative methodologies, including focus groups, oral interviews, ethnographic techniques, including their uses, functions and misuse. 

NRES 890 - Thesis Research
A doctoral thesis must stress original research or an original investigation, interpretation or synthesis of existing research. 

NRES 899 - Independent Research
Allows a student to conduct non-thesis research under the supervision of a faculty member. 

Certificates
Traditional Environmental Knowledge
The Certificate in Traditional Environmental Knowledge (TEK) is a multidisciplinary program allowing individuals to pursue their interests in TEK through a concentrated program of courses on First Nations and Environmental subjects. This program ladders well into a major in First Nations Studies, Anthropology, Biology, History, Education, English, Environmental Studies, Forestry, Geography, Nursing and Community Health, Political Science, Psychology, Social Work and Women's Studies as well as leading into majors in Physics and Chemistry. The Certificate requires successful completion of 10 courses (minimum 30 credit hours). Eighteen of these hours are earned by completing six required First Nations courses. The remaining four courses (minimum 12 credit hours) consist of options from four different streams: Non-Science, Biology, and Chemistry or Physics. 

Full details are at http://www.unbc.ca/calendar/certificates/first_nations.html#tek

Certificate Requirements 

	FNST 100-3
	 
	The Aboriginal Peoples of Canada

	FNST 203-3
	 
	Introduction to Traditional Environmental Knowledge

	FNST 304-3
	 
	First Nations Environmental Philosophy and Knowledge



Any First Nations Culture Level 1 course or any First Nations Language Level 1 course. One of: 

	ARTS 102-3
	 
	Research Writing

	ENGL 170-3
	 
	Writing & Communication Skills

	FNST 200-3
	 
	Methods in First Nations Studies



One of: 

	FNST 206-3
	 
	First Nations Oral Literatures

	FNST 215-3
	 
	Issues in External Relations for Contemporary Indigenous Peoples

	FNST 216-3
	 
	Issues in Internal Relations for Contemporary Indigenous Peoples

	FNST 302-3
	 
	First Nations Health and Healing

	FNST 303-3
	 
	First Nations Religions and Philosophy



Ecology Stream 

	BIOL 101-4
	 
	Introductory Biology I

	BIOL 102-4
	 
	Introductory Biology II

	BIOL 201-3
	 
	Ecology

	ENSC 201-3
	 
	Introduction to Atmospheric Science

	or NREM 204-3
	 
	Introduction to Wildlife and Fisheries



Chemistry Stream 

	MATH 115-3
	 
	Precalculus

	or MATH alternative

	CHEM 100-3
	 
	General Chemistry I

	and/or CHEM 120-1
	 
	General Chemistry Lab I

	CHEM 101-3
	 
	General Chemistry II

	and/or CHEM 121-1
	 
	General Chemistry Lab II

	ENSC 201-3
	 
	Introduction to Atmospheric Science

	or optional course



Non-Science Major Stream 

	CORE 104-3
	 
	Life Sciences

	NREM 100-2*
	 
	Natural Resource Management I

	or NREM 101-2
	 
	Natural Resource Management II

	NREM 210-4
	 
	Integrated Resources Management

	or Optional Course (except ENSC 201-2)



Physics Stream 

	MATH 115-3
	 
	Precalculus

	or MATH alternative

	PHYS 115-4
	 
	General Introduction to Physics

	PHYS 100-4
	 
	Introduction to Physics I

	or PHYS 110-4
	 
	Introduction to Physics I: Mechanics

	PHYS 101-4
	 
	Introduction to Physics II

	or PHYS 111-4
	 
	Introduction Physics II: Waves and Electricity



Optional Courses 

	COMM 100-3
	 
	Introduction to Canadian Business

	ENPL 104-3
	 
	Introduction to Planning

	GEOG 100-3
	 
	Environments and People

	ENSC 201-3
	 
	Introduction to Atmospheric Science

	GEOG 200-3
	 
	Geography of BC


University of the Fraser Valley

http://www.ucfv.ca/home.htm
University of the Fraser Valley has campuses in Abbotsford, Chilliwack, and Mission, and regional centres in Hope and Agassiz. A listing of programs UFV offers is available at http://www.ucfv.ca/faculties_programs.htm Many UFV programs “ladder” into one another, allowing students to keep their options open by earning a one-year certificate and/or a two-year diploma on the way to completing a full degree. 

UFV offers a number of courses, programs and degrees related to the natural resources sector.

	Faculty of Science – Departments

	» 
	Biology

	» 
	Chemistry

	» 
	Engineering Transfer

	»
	Geography

	» 
	Math & Statistics

	» 
	Physics

	» 
	Centre for Environmental Sustainability


UFV’s Faculty of Science is organized into six academic departments -Biology, Chemistry, Computer Information Systems, Kinesiology and Physical Education, Mathematics and Statistics, and Physics. They offer a wide range of innovative programs that allow students to choose diverse and exciting academic and professional careers. UFV students have the opportunity to discover Science hands-on, participate in numerous lab and field-intensive courses, and participate in an integrated science co-operative education program. Undergraduate honours degree offers early exposure to innovative and cutting-edge research. Students benefit from peer-to-peer learning and small classes.

UFV’s Science Studies program is an introductory year of science for students. It provides students with an opportunity to apply to the Bachelor of Science program after one year of successful science studies and 28 credits are earned. Upon successful completion of 60 credits students can apply to graduate with a UCFV General Studies diploma. Students in the Sciences are eligible to participate in a co-op related to the major or minor of their program. 

UFV’s Associate of Science degree is a two-year provincial program. It allows students to receive recognition for two years of science courses that can be laddered into UFV’s Bachelor of Science degree or transferred to another institution. With careful planning, an Associate of Science degree can be completed over the first two years of most pre-professional or Bachelor of Science programs.

UFV offers a Bachelor of Science degree with majors in biology, chemistry, mathematics, physics, and physics honours. In the four-year BSc program, students complete (1) a major from biology, chemistry, mathematics and physics or (2) minors in two science subjects including the additional options of computing science and math/statistics. Students can earn an honours degree in physics, which is excellent preparation for graduate school. Any BSc major can be combined with an arts, kinesiology, or business administration minor.

Biology
The UFV Biology department offers Biology majors and minors programs leading to a Bachelor of Science degree. UFV’s Biology major is designed to provide graduates with an excellent grounding in modern biology and the working skills of a professional biologist. The program prepares students for professions in biology and for graduate and professional schools. In addition, UFV offers pre-college biology for upgrading students, and first year non-majors courses primarily for Arts and Education students. UFV is one of only three publicly-funded post-secondary institutions in the Lower Mainland to offer a BSc in Biology.

BIO 083 3 credits
Pre-College Biology I
 This is a pre-college level course designed for students who intend to enter university studies, health sciences, or technology courses. Topics include ecology as it relates to current environmental problems; cell structure, function and reproduction; and overview of simple organisms, such as algae, and their relationship to advanced life forms of plants and animals. An important component of the course is a series of laboratory sessions which reinforces classroom topics. 
BIO 093 4 credits
Pre-College Biology II
 A continuation of BIO 083. Chemical and molecular aspects of biology are introduced; mammalian body systems are investigated in detail. An investigation of energy exchanges, genetics, and developmental concepts. Offers some insight into current concerns such as genetic diseases, genetic engineering, cancer, and tissue manipulation. Course requirements include several laboratory sessions. 
BIO 105 4 credits
Human Biology
 This course is designed for non-science students with an interest in biology. Cell and organismal physiology, nutrition, reproduction, genetics, evolution, and basic ecology are studied in lectures and laboratory using the human organism as a focus. Biology 105 cannot be used to meet the requirements for a Biology major, extended minor, or minor programs. Students with credit for any Biology course numbered above 110 are not allowed to take Biology 105 for further credit. 
BIO 106 4 credits
Ecology from an Urban Perspective
 This course is designed for non-science students with an interest in ecology and their own environment. The course will present concepts of basic biology and ecology in lectures and laboratory in order to help students understand the natural environment and human influence on it. Topics will include the scientific method, evolution, biological adaptations, classification, nutrient cycling, and features of populations and communities using examples from organisms found in local urban and rural ecosystems. Emphasis will be placed on enhancement of the urban environment for naturally occurring species. A weekend Streamkeepers course and a field project may be required. 
BIO 1115 credits
Introductory Biology I
 This course is for majors in biology and for career programs, such as dentistry, education, forestry, medicine, agriculture, etc., that require a rigorous treatment of current concepts in biology. The course will emphasize the molecular and cellular basis of life, biochemical processes, cellular structure and function, and genetics. 
BIO 112 5 credits
Introductory Biology II
 This course continues the study begun in BIO 111 of the principles of biology. This course includes a study of the interaction of organisms with one another and their physical environment as they relate to the anatomy and physiology of plant and animal systems, the diversity of life on the planet and evolution. 
BIO 201 4 credits
Cell Biology I
 This course provides an introduction to the biochemistry, structure, and function of cellular components. The course opens with an exploration of biological macromolecules, enzymes, and energetics as the basis for interpretation of structure and function of cellular membranes and organelles. Students examine major pathways of chemotrophic and phototrophic metabolism in cells, mitochondria and chloroplasts, focusing on energy flow in the cell and its control. Lectures and integrated laboratory exercises emphasize the importance of experimental evidence underlying current understanding of cell structure and function. 
BIO 202 4 credits
Cell Biology II
 A continuation of Cell Biology I, this course focuses on signal transduction in cells. Topics covered include: electrical and chemical signalling in cells, DNA structure and organization of the eukaryotic genome, DNA replication, the cell cycle and cancer, biotechnology and genetic engineering, gene expression, transcription and translation mechanisms, and control of gene expression. 
BIO 203 4 credits
Microbiology I
 An introduction to modern microbiology; provides a base in the fundamentals of microbial structure, bioenergetics, growth, and genetics, predominately by considering bacteria and viruses. 
BIO 210 4 credits
Introduction to Ecology
 This course is an introduction to the basic principles of ecological theory relating to the structure and function of ecosystems. This course includes field trips. A required weekend field trip will be held on the third weekend of the fall semester. 
BIO 220 4 credits
Genetics
 This introductory genetics course deals with the principles and concepts of transmission of genetic information in all living organisms. The function of a gene will also be studied at the molecular level.
BIO 270 4 credits
Introduction to Forensic Biology
 This course introduces the student to the techniques involved in locating, processing and interpreting forensic scenes with human remains. Students will learn to interpret the effects of biological and environmental factors on forensic scenes. Students will learn basic osteology so that they can identify human remains, determine their sex, age, ancestry, and stature and correctly interpret any associated trauma to the bones. This course includes a required one-day field exercise. Students must have a current tetanus shot. 
BIO 280 3 credits
Human Physiology
 This course introduces students to the physiology of humans. We will be studying the endocrine, nervous, sensory, muscular, cardiovascular, respiratory, excretory, and gastrointestinal systems of humans. This course is meant as a survey of the different organ systems in humans with particular focus on physiological principles and mechanisms. 
BIO 301 4 credits
Anatomy and Physiology of Invertebrates
 The physiological, behavioural and anatomical adaptations of major groups of invertebrate animals will be studied. Principles of functional morphology and evolutionary relationships will be emphasized. Life histories, feeding and nutrition, locomotion, respiration, excretion, reproduction, evolution and development will be discussed. Importance of these organisms to human society and world ecology will be included where appropriate. This course includes a required field trip. 
BIO 305 4 credits
Anatomy and Physiology of Vertebrates I
 This course deals with physiological and anatomical adaptations of select vertebrate animals with an emphasis on basic physiological concepts and structure/function relationships within the vertebrate body plan. 
BIO 306 4 credits
Anatomy and Physiology of Vertebrates II
 This course is a continuation of the comparative anatomy and physiology of the vertebrates. Organ systems covered in this course include cardiovascular, respiratory, digestive, excretory, reproductive, and lymphatic/immune. 
BIO 307 4 credits
Anatomy and Diversity of Plants
 This course focuses on the study of the histology, anatomy, morphology, and life cycles of plants. The diversity of plants will be looked at from an evolutionary point of view. Recent advances in the use of plants in forensic science and medicinal uses will be covered. Laboratory exercises and experiments will emphasize structure and function using appropriate techniques 
BIO 308 4 credits
Plant Physiology
This course examines the physiological processes that allow plants to adapt and survive in various environments. The role of light, water, and temperature in controlling plant development and function will be emphasized. How plants control developmental processes through phytohormones and plant response and adaptation to both biotic and abiotic stresses will be highlighted. 
BIO 310 3 credits
Conservation Biology
 This course examines both theoretical and practical aspects of conservation biology. Drawing from numerous biological fields, including ecology, population genetics, and evolution, this multidisciplinary approach seeks to investigate causes and extent of human impacts on the natural world and to develop practical solutions to prevent further declines. Upon successful completion of the course, students will have developed an excellent working knowledge of the global makeup of biological diversity and the threats that exist. They will be well versed in the various approaches and challenges to achieving realistic conservation goals on both local and global scales, and will be familiar with the different career opportunities open to conservation biologists. 
BIO 312 3 credits
Developmental Biology
 Embryonic development is studied at various levels: organismal, cellular, molecular and genetic. Both classical and modern experimental approaches using several model species will be described. 
BIO 320 3 credits
Biochemistry
 This course deals with the structures, function and metabolic interactions of lipids, steroids, vitamins, nucleotides, nucleic acids, and amino acids. DNA replication, transcription, and protein synthesis as well as regulatory aspects of these processes will also be discussed. 
BIO 325 4 credits
Introductory Medical Microbiology
 The course focuses on the relationship between human health and microbes. The functioning of the immune system, the normal human flora, and diseases caused by microbial pathogens will be studied. 
BIO 330 4 credits
Plants and Animals of British Columbia
 This course is an introduction to some of the most common species of plants, birds and mammals of British Columbia. Through lecture, laboratory experience and field trips, students will learn systematic identification of major families of organisms. The ecology and distribution of organisms will be discussed in the context of the Biogeoclimatic Ecosystem Classification system currently used in British Columbia. 
BIO 340 4 credits
Population and Community Ecology
 This course will focus on how both biotic and abiotic environments influence the ecological adaptation of organisms. We will examine population processes related to differential natality, mortality, and dispersal in relation to these adaptations. Community aspects, such as competition and predation, and abiotic conditions that generate the observed patterns of plant and animal distribution and abundance will be examined. Patterns of community structure, including diversity, stability, biogeography, dominance, and succession, will be studied in the field. Case studies and mathematical models will be used to examine quantitative and qualitative adjustments of populations to their environments. 
BIO 350 3 credits
Medical Genetics
 In this course we will be studying the inheritance of diseases in human families and analyzing molecular mechanisms through which genetic changes cause disease. We will also discuss aspects of genetic counselling and bioethics related to medical genetics. 
BIO 360 4 credits
Insect Biology
 This course is an introductory course looking at insects and their diversity. Topics include basic internal and external anatomy, moulting and growth, locomotion, reproduction, insects and their relationships with plants and animals, insects as pests, and social insects. A survey will be made of major insect orders and families and an insect collection will be required. 
BIO 385 3 credits
Neurobiology
 This course is an introduction to human neuroanatomy and physiology. The course investigates the neural structures and activities underlying various human behaviours and system functions as well as the neural pathology underlying various brain disease and dysfunction. 
BIO 390 3 credits
Animal Behaviour
 This course is an introduction to the relationship between the behaviour of animals and their survival and reproduction in natural environments. This course investigates physiological mechanisms underlying behaviour and surveys the theory and principles used in ecological and evolutionary analyses of animal behaviour. Two short field observation studies are required. 
BIO 401 3 credits
Molecular Biology I
 A study of advanced problems and concepts of topics such as cell organization, cell function, and the control of cell division and growth. Students will be required to participate in class seminars designed to analyze the recent scientific literature on topics related to the molecular Biology of cells. 
BIO 402 3 credits
Molecular Biology II
 This course provides a study of advanced problems and concepts on topics such as sex determination, embryonic development and the molecular aspects of human diseases such as Parkinson's, Alzheimer's, cystic fibrosis, multiple sclerosis, AIDS, and atherosclerosis. Students will be required to participate in class seminars designed to analyze the recent scientific literature on topics related to the molecular biology of cells. 
BIO 403 3 credits
Molecular Techniques I
 This is an intensive practical laboratory course that provides students with an applied introduction to the methodology used in recombinant DNA technology. The course encompasses an integrated series of molecular biology laboratory exercises that involve the cloning and analysis of the bioluminescence genes from a marine bacterium. The course focuses on the basic techniques of modern molecular biology including: DNA isolation and restriction analysis, agarose gel electrophoresis, ligations, transformation of recombinant DNA, preparation and screening of a genomic library, and Southern blotting and hybridization. The course is appropriate as a molecular biology component of Microbial Genetics, Genetics, Biochemistry, or Advanced Microbiology programs of study. 
After completing the course students will be comfortable in a laboratory setting and will be prepared for careers in research or the biotechnology/pharmaceuticals industry. 
BIO 405 3 credits
Applied Plant Biotechnology
This course examines the application of various biotechnologies to plants and plant cells. Specifically, the application of tissue culture, DNA markers, rDNA techniques and genomic approaches to plants will be studied. The impact of these technologies on agriculture, forestry, and the pharmaceutical and food industries will be explored. Lastly the impact of biotechnology on society and the regulation of plant biotechnology will be discussed. 
BIO 406 3 credits
Advanced Genetics
 This course provides for a detailed discussion of the molecular basis and practical aspects of genetic recombination and mutation. The influence of genetic change through mutation and recombination on populations and quantitative traits will also be discussed. 
BIO 408 3 credits
Directed Studies in Biology I
 The course is designed for students pursuing a biology major or minor. Students will have an opportunity to apply scientific principles in a creative hands-on research experience outside the usual course format. Students will develop their own projects in biology under the supervision of a faculty member with expertise in the field. BIO 408 is designed to accommodate projects that are equivalent in weight and difficulty to a single upper-level course.
BIO 409 6 credits
Directed Studies in Biology II
 BIO 409 is similar to BIO 408, but is designed to accommodate more ambitious projects. 
BIO 410 4 credits
Plant Ecology
 This course provides students with an understanding of factors, biotic and abiotic, responsible for vegetation distribution patterns across landscapes. In particular, lectures will address plants at the individual, population, and community levels and demonstrate how plants interact with their physical environment – soils, water, and climate. Field trips and laboratory exercises will introduce methodologies of vegetation sampling, analysis, and interpretation. Field trips outside of class time are required.
BIO 414 3 credits
Genomics
 This course examines the way genetic information is encoded, ordered, and expressed on a whole organism basis. Strategies and methods for cloning DNA, obtaining sequence data, and assembling this information into continuous constructs will be explored. The course will also examine standard techniques for describing and mapping the rapidly growing body of genome information. Finally, we will look at how patterns of expression in different cells and cell types can be used to study a variety of biological processes including disease states and genetic engineering approaches. A portion of the course will involve the hands-on use of computer-based searching methods and the manipulation of data sets.
BIO 416 3 credits
Evolution
 This course is an investigation of the mechanisms and processes of the evolution of biological organisms. The history and development of evolutionary thought and contemporary issues are discussed. 
BIO 420 3 credits
Special Topics in Biology
 Students will have an opportunity for an in-depth investigation of specialist areas in biology, under the guidance of an expert in the field. Students must check with the Biology department to determine course availability and content area for a particular semester. 
BIO 421 4 credits
Special Topics in Applied Biology
 In this course students will have an opportunity to explore a specialized aspect of biology with an expert in the field. Topics will be chosen from a wide range of biological areas with an emphasis on field or laboratory applications to regional issues. Field trips and/or laboratory exercises will introduce methodologies of the specialist area. Field trips outside of class time may be required. 
BIO 421E 4 credits
Clayoquot Field School
 See course description for BIO 421. 
BIO 430 3 credits
Forest Ecology
 This course provides an integrative, interdisciplinary discussion of the structure and function of forest ecosystems, with a special reference to forests of British Columbia and Canada. Topics to be covered will include the following: the concept of ecosystem studies; global and local variations in forest type; forest ecosystem classification; processes controlling ecosystem structure and function; disturbances, succession and ecosystem function of boreal forests; and computer modeling in ecosystem studies. 
BIO 470 4 credits
Advanced Forensic Biology
 This course further develops the investigative techniques and methodology of forensic biology. Topics of further study will include the investigation and methods of processing and interpreting human remains. Students will use biological and physical features of the environment to interpret remains recovered from buried, scattered, underwater (ocean and freshwater), and arson scenes. Advanced studies will examine juvenile and developmental osteology. New advancements in the field involving DNA and individualizing techniques will also be examined. This course includes a required one-day field exercise. Students must have a current tetanus shot and steel toed boots.

Chemistry

At UFV, chemistry students study the fundamental principles of the discipline and learn how these principles are used to solve problems and develop new products for today’s consumer-oriented society. UFV offers a major and minor in chemistry as part of its Bachelor of Science degree program. Some students take lower-level chemistry courses as part of a science degree or as preparation for another program. 
CHEM 083 4 credits
Preparatory College Chemistry
CHEM 083 is an introduction to chemistry for students who wish to prepare for entry into first-year courses in sciences, health sciences, or technology. Atomic structure, stoichiometry, and chemical properties of the elements are emphasized. Laboratory work is closely related to material covered in lectures. 
CHEM 105 4 credits
Introductory Chemistry for the Health and Environmental Sciences
 CHEM 105 is intended for students who require a lab science course to fulfill the requirements for other UFV programs. It is an introductory lab course for students with a high school science background, and relates important scientific principles to the chemistry of the environment and the body. CHEM 105 will satisfy part of the science requirements for a BA degree, but the course may not be used for credit by science or engineering majors. CHEM 105 provides important background material for students intending to enter a variety of health sciences programs, and other programs requiring general chemistry. The course will provide students with information on the origins, scientific background, and significance of many aspects of chemistry that are met in the workplace and in everyday life.
CHEM 110 4 credits
Introductory Chemistry
 This course covers the principles of chemical kinetics and thermodynamics, redox processes, electrochemistry, and chemistry of solutions, including solubility and acid-base equilibria. It can be used as a prerequisite to CHEM 113 for those missing secondary school Chemistry 12 and wishing to enroll in CHEM 113/114. 
CHEM 113 5 credits
Principles of Chemistry I
 An introduction to principles of chemistry with the emphasis on theory of atomic and molecular structure and bonding. Work performed in the laboratory complements lecture material. Along with Chemistry 114, this course will satisfy requirements for students wishing to pursue an honours or majors program in science. 
CHEM 114 5 credits
Principles of Chemistry II
 This course is an introduction to principles of chemistry thermodynamics with application to aqueous equilibria and electrochemistry; fundamentals of structure and nomenclature of organic compounds, and their isomerism and reactivity. Work performed in the laboratory complements lecture material. With Chemistry 113, this course will satisfy requirements for students wishing to pursue an honours or majors program in science.
CHEM 150 4 credits
Introductory Forensic Science
 This is an introductory lab course that covers chemical, physical, and biological aspects of forensic science. This course is intended for students who are enrolled in a Criminal Justice program or who require a lab science course to fulfill the requirements for other UFV programs, including the Bachelor of Arts degree.
CHEM 213 4 credits
Organic Chemistry I
Organic Chemistry I provides students with an introduction to the subject of organic chemistry through a study of the characteristic reactions of the common functional groups. Study of the chemistry of alkanes, alkenes, and alkynes is continued from first year. Alkyl halides, alcohols, aldehydes and ketones, carbohydrates and ethers are also discussed. Particular emphasis is placed on the study of reaction mechanisms, and the importance of stereochemistry is stressed throughout the course. The laboratory component of the course complements the lecture material and gives students experience in using some of the basic techniques that are employed in modern chemistry laboratories. This course is required for students pursuing careers in chemistry, biology, biochemistry, home economics, forestry, pre-medicine and pharmaceutical science. 
CHEM 214 4 credits
Organic Chemistry II
 Organic Chemistry II continues the systematic examination of the reactions of common functional groups that were featured in CHEM 213. Aromatic compounds including phenols, carbonyl condensation reactions, carboxylic acids, and their derivatives are studied. Biological topics include amino acids, peptides, proteins, phospholipids, terpenes, steroids, nucleic acids and the Krebs Cycle. Spectroscopy is studied and the importance of spectroscopic techniques in the analysis of organic compounds is emphasized. These techniques will be used in the laboratory component of the course. With CHEM 213, this course satisfies organic chemistry requirements for students pursuing careers in chemistry, biology, biochemistry, home economics, forestry, pre-medicine, and pharmaceutical science. 
CHEM 221 4 credits
Inorganic Chemistry
 This course concentrates on the chemistry of non-transition elements and their compounds, with emphasis on symmetry, bonding, periodic properties and the descriptive chemistry of selected groups. The experiments performed in the laboratory component of the course will be directly related to the topics discussed during lectures. 
CHEM 2244 credits
Atoms, Molecules, Spectra
An introduction to quantum mechanics and its applications to chemistry and spectroscopy. This course covers basic concepts of quantum mechanics and its applications to atomic and molecular systems. A computer lab illustrates lecture material. 
CHEM 241 4 credits
Analytical Chemistry
 An introduction to analytical chemistry with an emphasis on analysis of solutions. Lecture material includes data and sample handling, principles of titrimetry and electrochemical methods, as well as an introduction to chromatography. Laboratory experiments illustrate lecture material. 
CHEM 311 4 credits
Intermediate Organic Chemistry I
 An intermediate level Organic Chemistry course involving a detailed study of condensation reactions, dienes and heterocyclic compounds. The spectroscopic techniques first introduced in CHEM 212 or 214 are examined in more detail, both in theory and in practice. The laboratory component of the course involves the synthesis of a variety of compounds and qualitative analysis by both spectroscopic and chemical methods.
CHEM 312 4 credits
Intermediate Organic Chemistry II
 The topics covered in CHEM 312 include an introduction to the chemical literature, the investigation of reaction mechanisms, industrial organic chemistry, photochemistry, and the chemistry of selected compounds of biological interest, e.g., steroids. Laboratory work will illustrate a selection of the topics covered during lectures and may involve a short research project. 
CHEM 321 4 credits
Intermediate Inorganic Chemistry
 This course concentrates on the coordination chemistry of the transition metals. Topics covered include isomerism, group theory, molecular orbital theory, uv-visible spectroscopy, and the kinetics and mechanisms of ligand substitution and redox reactions. 
CHEM 324 4 credits
Chemical Kinetics and Thermodynamics
 An introduction to thermodynamics with applications to phase and chemical equilibria. Topics include principles of chemical kinetics, including enzyme kinetics and reaction rate theory. Laboratory experiments illustrate lecture material. 
CHEM 341 4 credits
Instrumental Analysis/Applied Spectroscopy
 An introduction to instrumental analysis with the emphasis on spectroscopic methods. Lecture material covers principles of chromatography and applied spectroscopy. Laboratory experiments illustrate lecture material. 
CHEM 350 3 credits
Introductory Biochemistry Laboratory
 This course introduces students to many of the fundamental laboratory techniques employed in biochemistry research, with a focus on proteins and lipids. Topics and techniques that may be covered will include spectrophotometry, gel filtration, enzyme kinetics, isolation of lipids, determination of fatty acid profiles, HPLC, characterization of model membrane systems, membrane permeability, lipid-based systems for biomedical applications, and characterization of simple carbohydrates. The lecture part of the course will provide the theoretical background for the labs. 
CHEM 408 3 credits
Directed Studies in Chemistry
This course is for students pursuing a major in chemistry and involves directed reading and/or literature research in an area of chemistry chosen in consultation with a supervisor. Normally this course will be taken during the fourth year of study. 
CHEM 409 6 credits
Undergraduate Research in Chemistry
The course is designed for students pursuing a major in Chemistry and represents a project in chemistry designed in consultation with a supervisor. Normally this course will be taken during the fourth year of study. It can be completed either in one or two consecutive semesters. 
CHEM 412 4 credits
Topics in Organic Chemistry
 In CHEM 412, students will study a variety of topics that are of current interest to organic chemists. Whenever possible, these topics will be related to one another and to topics which have been introduced in other organic chemistry courses. Details of topics to be covered in a given semester will be posted on the Chemistry department website approximately one year before the course is offered. 
CHEM 421 4 credits
Advanced Inorganic Chemistry
 This course concentrates on organo-transition metal chemistry, with emphasis on bonding theories, the 18-electron rule, and cluster compounds. Emphasis is also placed on the role of organometallic complexes in organic syntheses. The experiments performed in the laboratory component of the course will be directly related to the topics discussed during lectures. 
CHEM 422 4 credits
Conformations of Molecules and Introduction to Computer-Aided Drug Design
 This course covers modern computational techniques currently used in the conformational analysis of organic and biological molecules and includes an introduction to computer-aided drug design. This lecture course is accompanied by a computer lab where students will obtain practical experience in applying these techniques. 
CHEM 451 3 credits
Bio-inorganic Chemistry
 Bio-inorganic chemistry is a rapidly expanding area and provides an important bridge between chemistry and biology. Students will study a variety of biological systems involving both main-group and transition metals. 
CHEM 455 3 credits
Chemistry of Biological and Synthetic Polymers
 This course concentrates on: (a) the chemistry of synthetic organic, inorganic, and biomedical polymers, with emphasis on polymerization reactions, the characterization, structure, and properties of polymers and their role in industrial processes; and (b) the chemistry of naturally occurring organic and inorganic polymers, with emphasis on the extraction and purification, characterization, structure, and properties of proteins, nucleic acids, polysaccharides, cellulose, chitin, rubber, and lignin and their role in biological processes. 
Engineering Transfer Program
UFV offers the first year of an Engineering transfer program. Advantages are that UFV is a teaching-oriented institution, classes are smaller than major universities, and students have direct access to instructors. UFV offers the first year of the Bachelor of Applied Science (Engineering) degree program for students wishing to transfer to the University of British Columbia or the University of Victoria. Upon completion of the UFV program, students can apply to enter the second-year of engineering programs at UBC and UVic without any additional qualifying courses, providing they meet the entrance requirements for the program at these institutions.

Fall Semester
CHEM 113 Principles of Chemistry I

COMP 150 Introduction to Programming 

ENGL 105  The Reading and Writing of Prose

MATH 111 Calculus I 

PHYS 111 Mechanics 

ENGR 151 Computer-Aided Engineering Graphics  (formerly PHYS 151)

ENGR 122 Introduction to Engineering (formerly PHYS 122) 

Winter Semester 
CHEM 114 Principles of Chemistry II

COMP 155 Advanced Programming 

MATH 112 Calculus II

ENGR 152 Linear Algebra for Engineering

PHYS 112 Electricity and Magnetism

ENGR 113 Engineering Physics: (formerly PHYS 113) Statics and Dynamics 

Elective1 

Wood Science Option
At UFV students may complete the first year of the UBC BSc in Wood Products Processing. The requirements of this first year are slightly different from the Engineering Transfer program, and students completing this option may not be eligible for second year admission to UBC Engineering. However, students completing the first year of the program at UFV can expect direct integration into second-year of the BSc in Wood Products program at UBC, provided they meet the UBC’s usual requirements.
Fall semester






credits
CHEM 113
Principles of Chemistry I
5

ENGL 105 
The Reading and Writing of Prose
3

MATH 111
Calculus I 
4

PHYS 111
Mechanics 
5

Elective*
See Note 1 
3

Total 
20
Winter semester 
CHEM 114
Principles of Chemistry II
5

MATH 112
Calculus II
4

PHYS 112
Electricity and Magnetism
5

 ENGR 113
Engineering Physics: Statics and Dynamics
4

MATH 152
Linear Algebra for Engineering
4

Elective

3

Total 
25
ENGR 113 4 credits
Engineering Physics - Statics & Dynamics
 This course is specifically designed for students who wish to pursue a career in engineering. The emphasis of this course will be on solving realistic problems. In place of the normal laboratory period, a weekly problem-solving and tutorial period is used to sharpen problem-solving skills. Topics include Newton's laws, kinematics, statics, and dynamics for particles and systems of particles, static and rotational equilibrium, analysis of structures, planar motion of rigid bodies, energy and momentum conservation. 
ENGR 122 1 credit
Introduction to Engineering
 This course exposes students to a wide range of engineering practices, with a view to helping them identify their specific interests. The course meets once a week for between one and four hours. Some weeks there will be an engineer on campus to give a presentation of their work. Other weeks the students will visit a site where engineering skills are being applied. 
ENGR 151 4 credits
Computer-Aided Engineering Graphics
HYS 111
 This course covers technical sketching, orthographic projection, visualization in three dimensions and conventions of engineering drawing. Computer-based graphics (CADD) will be introduced. The principles of descriptive geometry will be applied to the solution of space problems. This course is designed for students intending to transfer to Engineering at UBC or UVIC and emphasizes engineering practices. 
ENGR 152 4 credits
Linear Algebra for Engineering
 This course covers the solutions to linear systems of equations, vector spaces, applications to 2D and 3D geometry, linear dependence and independence, matrix algebra, determinants, orthogonal transformations and bases, application to Fourier series, eigenvalues, diagonalization, symmetric matrices, the algebra of complex numbers, the differential equations of vibrational models and linear systems of differential equations. This course is designed for students seeking a career in engineering; students intending on a BSc or BA degree are recommended to take MATH 221 instead of ENGR/MATH 152.
 ENGR 255 3 credits
Ordinary Differential Equations
 Most mathematical models of a physical process are in the form of differential equations. This course provides various techniques and ideas in solving ordinary differential equations with an emphasis on applications. Graphing calculators and Maple are used in this course. Topics include first- and second-order linear differential equations, non-linear equations, series solutions, Laplace transform methods, and linear systems.
 ENGR 257 3 credits
Mathematical Physics
 This course will give students a wide arsenal of mathematical techniques and tools to increase their ability in setting up and solving problems. The solution of partial differential equations with applications to many areas of physics is the biggest single theme of the course.


Geography
The Geography Department offers both BA and BSc degrees in a major or minor format. In the BA program, options include Honours, Extended Minor, Extended Studies, and one or more of five concentrations in the major are also available.

GEOG 101 4 credits
Weather and Climate
 This course introduces the fields of meteorology and climatology. Emphasis is placed on atmospheric processes, weather analysis, local and global climates, and on the relationships of these topics to a variety of environmental issues. 
GEOG 102 4 credits
Evolution of the Earth's Surface
 A course in the study of the origins and development of the earth's surface features. Emphasis will be placed on the physical processes underlying the dynamics of our changing landscape. 
GEOG 130 3 credits
Geography of Canada
 An introduction to the geography of Canada using the concepts and methods of regional geography to examine the Canadian experience as a set of distinct regions and a nation. Emphasis will be placed on the geographic analysis of current issues, an on the detailed analysis of regional character. 
GEOG 131 3 credits
British Columbia
 Using the concepts and techniques of regional geography, this course examines topics in physical geography, settlement, social, economic and resource geography, and the patterns, landscapes and images which characterize the province. 
GEOG 140 3 credits
Human Geography
 This is a broad survey course of human geography applying the concepts and tools of the discipline to the regions, societies, and landscapes that result from the interaction between humans and their environment and the cultural, economic, social and political landscapes they create. 
GEOG 201 4 credits
Introduction to Climatology
 This course is a survey course in introductory climatology. Lecture topics range from the micro-scale (air pollution), to meso-scale (urban heat island), to synoptic-scale (tropical cyclones), and global-scale (climatic change).
GEOG 202 4 credits
Introduction to Geomorphology
 GEOG 202 builds on many topics introduced in Geog102 with emphasis placed on drainage basins, groundwater, mass movements, and glacial geomorphology. A weekend field trip and local in-class trips will develop skills in landform analysis and an understanding of the geomorphology of southwestern British Columbia. 
GEOG 211 3 credits
Environmental Science
 From a physical geography perspective, this course introduces the science underlying contemporary environmental problems. Application of the scientific method to case studies of environmental issues will highlight challenges and possible solutions at local, regional, and national scales, while exploring the interface between science, politics, and popular perceptions. A field trip outside of class time is required.
GEOG 233 3 credits
Geography of Selected Regions
 This course provides a comprehensive introduction to the regional geography of a major world region. Subject matter will include topics drawn from physical and human geography, with emphasis placed on the human/environmental interactions, historic and contemporary, which account for the geographical character of the region. 
GEOG 233C 3 credits
Geography of Selected Regions - South Asia
 See GEOG 233 for course description. 
GEOG 240 3 credits
World Regional Geography
This survey course provides students with a broad overview of the physical and cultural characteristics of different regions of the world, using the concepts and tools of geography. In light of debates over the merits of globalization, this course also considers how human/environment relationships and cultural and economic landscapes are changing due to increasing technological and economic interconnections between the world’s peoples and cultures. 
GEOG 241 3 credits
Social Geography
 This course presents students with the opportunity to critically assess the interrelationship between space and lifestyle. Focusing on the connections between people and their social environment, topics explored include gender and space, crime, residential segregation, and concepts of community and neighbourhood. Field trips outside of class time are required. 
GEOG 242 3 credits
Economic Geography
 This course introduces the basic concepts and theories of economic geography. Attention is directed to an analysis of the spatial aspects of primary resources, agriculture, energy, manufacturing and services in the contemporary capitalist economy. The objective will be to understand the impact of globalization on economic activity at local, regional and national and international scales. 
GEOG 253 4 credits
Introduction to Geographic Information Systems
 A geographic information system is defined as a configuration of system hardware and software that captures, stores, analyzes, and displays geographic information. The focus of this course is on the theory and practice of GIS as a tool in geographical analysis and data management, and the development of skills in the operation of GIS software. 
GEOG 270 3 credits
Field Techniques in Human Geography
 This course provides an intensive introduction to a variety of tools and techniques used by human geographers to describe and analyze the cultural landscape and the spatial organization of society. Required lab and fieldwork will cover a range of different topics studied in earlier courses, and students will design a major field project based on their specific area of interest. 
GEOG 271 3 credits
Field Techniques in Physical Geography
 This course provides an intensive introduction to a variety of tools and techniques used by geographers to describe and analyze the physical environment. 
GEOG 300 4 credits
Special Topics in Geography
 This course provides students with an opportunity to explore a topic or subfield in a new and significant area of geographical research and scholarship. Topics will be chosen from a wide range of physical, human, regional, and technical areas in geography. Course offerings may include topics such as the Geography of Global Conflict and Terrorism; Conservation and Development; the Geography of Illegal Activities; or the Geography of Agriculture, among others. 
GEOG 300C4 credits
Special Topics in Geography: The Geography of War, Terrorism, and Peace
“Since September 11th…” These three words now form a common cultural reference point for North Americans. But has that translated into a greater understanding of terrorism and other forms of conflict? In this course, we investigate geographic perspectives on the spread of terrorism, ethnic and religious battles, drug “wars”, and the environmental and social landscapes of conflict emerging today. We also will look at success stories of peace-making across territorial, ethnic, and economic boundaries. 
GEOG 302 4 credits
Fluvial Geomorphology
 This course provides a comprehensive review of processes and landforms responsible for shaping the fluvial environment. Emphasis is placed on understanding the theoretical basis of fluvial geomorphology and the identification and formative processes of fluvial landforms. Participation in field trips scheduled outside of regular class times is required. 
GEOG 304 4 credits
Coastal Geomorphology
 The coast represents one of the most dynamic and complex environments on the earth's surface and the interaction between the marine, terrestrial, and atmospheric systems results in a wide range of coastal processes and landforms. This course will focus on the basic processes operating along the coast, coastal landforms, and themes in applied coastal geomorphology. Participation in field trips scheduled outside of regular class times is required.
Note: Credit cannot be obtained for GEOG 304 if student has taken GEOG 302 prior to 2005 (previously offered as Fluvial and Coastal Geomorphology). 
GEOG 307 4 credits
Urban Climatology
 This course explores the climatic effects of urbanization with a focus on the collection and analysis of urban climate data. Human-weather interaction in the urban setting and potential mitigation techniques of negative impacts are also examined. 
GEOG 3084 credits
Climate Change and Variability
 This course investigates the causes and characteristics of regional and global climate change and variability. The significance of understanding past climates and their reconstruction are addressed. Environmental and socio-economic impacts of climate change, policy responses to climate change, and mitigation and adaptation strategies are examined.
GEOG 311 4 credits
Global Resources and the Environment
 This course provides an investigation into the relationship between humans and their environment in terms of resources use and exploitation. Consideration is given to regional and global natural resource flows; models of resource economics, extraction, and consumption; resource conflicts; the impacts of resource use on environmental integrity; and on the introduction of procedures, techniques, and rationales for managing environmental resources. 
GEOG 312 4 credits
Political Ecology: Nature, Culture and Place
 This course involves students in the dialogue over development, environmental relations, and the role of place. Case studies from both developing and developed worlds will be used to investigate spatial relationships between poverty, livelihoods, sustainable development, conservation, and conflict. Field trips outside of class time are required. 
GEOG 317 4 credits
Biogeography
 Biogeography is the study of living things in space and time that integrates concepts and theory from geography, biology, geology, paleontology, and ecology. After an initial review of the history of biogeography, patterns of distribution and mechanisms responsible for today’s biodiversity will be explored in addition to island biogeography, communities and ecosystems, and the influence of physical processes on species distribution. The course will also examine extinctions and radiations and the relevance of these processes for ecological forecasts. Field trips outside of class time are required. 
GEOG 341 4 credits
World Cities
 Geographic perspectives on the cultural, political, and socio-economic conditions of selected world cities. The spatial context of such problems as urban decay, housing shortages, poverty, sustainability, and social justice will be explored in selected cities. 
GEOG 343 4 credits
Geography of Transitional Societies
 This is a course in cultural geography using the approach of cultural/political ecology to survey cultural patterns in the developing world including environmental and cultural change, economic development, and urbanization. 
GEOG 344 4 credits
Geography of Urban Development
 This course will apply the principles of urban geographical analysis to the study of urbanization as exemplified in the development of cites in North America. 
GEOG 345 4 credits
Historical Geography I
 Using research drawn from a variety of theoretical perspectives, this course explores the concepts and methods of historical geography. Focusing on North America, students will learn not only how to interpret past landscapes, but how such an understanding continues to inform the geographies of the present. Field trips outside of class time are required. 
GEOG 346 4 credits
Geography of Religion
 A study of the geographical expression of religion and belief systems, this course covers the origins, diffusion and changing impacts of belief on cultural patterns and landscapes. Students who have completed GEOG 400C cannot take GEOG 346 for additional credit. 
GEOG 352 4 credits
Explanation in Geography: Quantitative Methods
 This course focuses on the use of numbers as an aid to problem-solving in geographical analysis. Students will be introduced to methods in the collection, description, analysis and mapping of quantitative data. Techniques in the collection and recording of primary and secondary data will be covered and methods of statistical description and inference will be surveyed. The course will also include topics in the spatial display of data, particularly through computer mapping packages. This course makes heavy use of computer software eg, Excel, SPSS and ArcView. 
GEOG 353 4 credits
GIS Applications
 The focus of the course is on the utility of Geographic Information Science in problem solving and decision-making in real world settings. Students will be expected to carry out a major term project in consultation with the instructor. 
GEOG 354 4 credits
Approaches in Human Geography
 Human geography has a long intellectual history and is consequently characterized by a wide variety of philosophical and methodological approaches, each a reflection of both wider societal currents and the choices geographers make in doing applied and theoretical work. This course introduces the critical conceptual elements in each of these approaches and situates, and evaluates and tests them in the context of concrete geographical research. 
GEOG 360 4 credits
Introduction to Regional and Community Planning
 This course introduces the theories and techniques of community and regional planning in Canada. Topics include elements of the comprehensive plan, politics of planning, and a critical assessment of the impact of planning. The course is important for students interested in pursuing a career in community planning and provides an opportunity for students to study a planning problem in the Fraser Valley. 
GEOG 362 4 credits
Geography of Tourism, Recreation, and Sport
 The purpose of this course is to provide students with an introduction to tourism and recreation systems from a geographic perspective. Topics include the supply of and demand for tourism and recreation products and services, the importance of demographic factors in shaping the availability of leisure time and the way in which this time is spent, the impacts of tourism and recreation in both developed and developing countries, and the ways in which communities plan for tourism and recreation development. Field trips outside of regular class hours are required.
GEOG 400 4 credits
Advanced Topics in Geography
 This course provides students with an opportunity to conduct advanced field research in a subfield in a new and significant area of geographical scholarship. Topics will be chosen from a wide range of physical, human, regional, and technical areas in geography, and will build on programming and learning at the 300-level. 
GEOG 401 4 credits
Global Climatology
 Global Climatology is an advanced course in the global climate system and the examination of past, present, and possible future climatic scenarios. Environmental and socio-economic impacts of nuclear winter, ozone holes, global warming, and policy responses will also be addressed. 
GEOG 402 4 credits
Quaternary Geology and Geomorphology
 This course will examine selected aspects of the stratigraphy, geomorphology and surficial geology of the Quaternary. Regional emphasis will be placed on southwestern British Columbia and adjacent regions of the United States. Fieldwork is an essential component of this course. 
GEOG 410 4 credits
Plant Ecology
 This course provides students with an understanding of factors, biotic and abiotic, responsible for vegetation distribution patterns across landscapes. In particular, lectures will address plants at the individual, population, and community levels and demonstrate how plants interact with their physical environment – soils, water, and climate. Field trips and laboratory exercises will introduce methodologies of vegetation sampling, analysis, and interpretation. Field trips outside of class time are required.
Note: This course is offered as both BIO 410 and GEOG 410. Students may take only one of these for credit.
GEOG 411 4 credits
Advanced Topics in Environmental Issues
 This course provides students the opportunity to explore topics and issues of environmental concern from a geographical perspective. Emphasis will be placed on seminar discussions, field trips and case studies. 
GEOG 417 4 credits
Wetlands Biogeography
 Wetland environments, though typically representing a small portion of the ecosystems that maintain them, provide critical ecosystem function. In this course we will evaluate wetland function across environmental gradients, the biogeochemistry that regulates these environments, and the flora and fauna that they support. In addition, we will evaluate wetland sediments as proxies and archives of past environmental change at a variety of spatial and temporal scales. Field trips outside of class time (required) will emphasize local wetland form and function. 
GEOG 433 4 credits
Geography of Selected Regions
 A study of the geographical character of a selected region. 
GEOG 433J 4 credits
National Parks
 See course description for GEOG 433 
GEOG 443 4 credits
Comparative Cultural Geography
 A comparative study of selected world cultures and landscapes in the light of recent theoretical developments in geography. The human use of the earth over time by various cultures will be examined. 
GEOG 444 4 credits
The Geography of Suburban Development
 This course represents an extension of the urban geographical themes developed in GEOG 344. Whereas GEOG 344 establishes the framework of urban development in Canada and the United States in the 19th and 20th centuries, the focus in GEOG 444 is on the particular nature of suburban development, especially of the post-industrial era. 
GEOG 445 4 credits
Historical Geography II
 In part building on concepts developed in GEOG 345 but with greater attention to archival and landscape fieldwork and an analysis of primary materials, and especially the impact of imperialism and colonialism, this course uses both past and present perspectives to explore, understand, and contextualize the historical
geography of British Columbia. Field trips outside of class time are required. 
GEOG 447 4 credits
Aboriginal Geography
 Using geographical models and methods of analysis, this course will explore the different human geographies created by, and the various geographical imaginations of, aboriginal, indigenous, and/or non-western peoples and cultures before, during and after contact with Europe. 
GEOG 452 4 credits
Field Methods and Techniques
 This course will provide students with opportunities to apply the concepts and skills acquired in previous geography courses to specific research problems in the field. Working both in the classroom and in a local area, students will define and formulate research problems, collect and analyze appropriate data, and design and write formal research reports on their findings. Field problems will be drawn from topics in both physical and human geography. Research reports will be expected to reflect an integrated approach to the study of a local region. 
GEOG 453 4 credits
Remote Sensing
 Remote sensing is the art and science of studying Earth features from a distance. Students will learn the principles of remote sensing science and the characteristics of imagery collected from aircraft and satellite sensors. Students will use remote sensing to interpret and map geologic, hydrologic, vegetative, and urban features. 
GEOG 460 4 credits
Practicum in Planning
 Planning is generally defined as an applied or action-oriented profession, dedicated to addressing ecological, social, economic, and land use challenges at local or regional scales. The purpose of this course is to enable students to engage in an applied program of planning work under the supervision of a planner who is a member of the Canadian Institute of Planners. The four-month practicum presents students with the opportunity to apply techniques and methods as well as create contacts with practicing planners. 
GEOG 470 5 credits
Field Studies in Geography
 This course provides students with an opportunity to explore a world region from a regional geographic perspective, applying a range of geographical skills in the field to identify, analyze, and synthesize the elements comprising regional character. Usually offered in conjunction with a study tour. 
GEOG 480 4 credits
Directed Readings
 Designed for upper-level Geography students who wish to continue research started in conjunction with an earlier course. 
GEOG 482 2 credits
Directed Studies
 Designed for upper-level geography students who wish to continue research started in conjunction with an earlier course. 
GEOG 483 3 credits
Directed Studies 
Designed for upper-level geography students who wish to continue research started in conjunction with an earlier course. 
GEOG 484 4 credits
Directed Studies
 Designed for upper-level geography students who wish to continue research started in conjunction with an earlier course. 
GEOG 492 4 credits
Honours Research Project
 Intended to be the final step of a student’s Honours Geography program, this course is devoted to the completion and presentation of a final research project. This course is intended as a vehicle by which an Honours student will demonstrate advanced library and field data collection and interpretation, and written and visual analysis in a particular geographic subject area. Upon completion of the project’s written component, the student will be required to present their research in a public venue (e.g. conference, departmental presentation, etc.). 
Math

Students can obtain a degree in Mathematics at UFV in both the Arts (BA) and Sciences (BSc) either by earning a major in Mathematics, or by combining a minor or extended minor degree in Mathematics or Statistics with a degree in another discipline. They can also obtain a Bachelor of Computer Information Systems with a Math minor.  UFV degrees offer students exposure to many areas of modern mathematics, opportunities to use specialized mathematical software used in industry, business and academia, and sound qualifications for employment or further study. UFV’s mathematics courses cover the range from precollege algebraic manipulation skills, through the basic calculus, linear algebra, complex variables and differential equations required to understand physics and engineering, the discrete mathematics required for computer science and modern communications, to the axiomatic development of algebraic systems, analysis and combinatorics in degree-level mathematics courses. Its statistics courses deal with the mathematical deductions of probability, experimental design, sample surveys, the analysis of real world data, and the application of simple probability models to predicting and forecasting. Courses cover the range from introductory material for students with Grade 11 math to the generalized linear models and survival analysis used in modern biomedical literature.

MATH 051 3 credits
Fundamental Mathematics I
 This is a beginning mathematics course, which provides instruction in whole numbers (addition, subtraction, multiplication, and division), as well as an introduction to decimals and fractions. Estimation and problem solving are also part of the course. Student learning issues such as “math anxiety” are addressed through individual attention and a variety of instructional approaches. 
MATH 061 3 credits
Fundamental Mathematics II
 This basic mathematics course provides instruction in decimals, fractions, proportion, percent, and measurement, and an introduction to algebra and geometry. Estimation and problem solving are also part of the course. Student learning issues such as “math anxiety” are addressed through individual attention and a variety of instructional approaches. 
MATH 071 4 credits
Intermediate Business Mathematics
 This course consists of a brief review of basic mathematics followed by the metric system, ratio and proportion, percent, statistics, positive and negative numbers, expressions and equations, percentage applications, calculating interest, perimeter, area, Pythagorean rule, and complex word problems. 
MATH 072 3 credits
Intermediate Algebraic Mathematics
 The course reviews fractions, decimals, ratio, proportion, percent, and the metric system. Topics include integers, primes and factors; perimeter, area, and volume; formulas, algebraic equations and expressions; coordinate and statistical graphs; powers, roots, and scientific notation. The course also introduces polynomials and right angle trigonometry. Students will acquire the mathematical knowledge, skills, and strategies needed to enter higher level courses, or to satisfy personal or
career goals. 
MATH 084 3 credits
Introductory Algebra and Trigonometry
 This course reviews operations with real numbers and the solution of linear equations. It introduces linear inequalities; the solution of quadratic, rational, and radical equations; operations with polynomial, rational, and radical expressions; and the graphing of equations, particularly linear equations. It also reviews basic geometry concepts and right angle trigonometry. Right angle trigonometry is used to solve practical problems. MATH 084 is intended for students who need to gain or refresh knowledge and skills to ensure success at Intermediate Algebra and Trigonometry (MATH 085). This course may be used as a math credit for the CCP Advanced Level certificate or the Provincial Adult Dogwood. It can also be used as preparation for some vocational, career, and technical programs. For academic programs, students must complete MATH 085. 
MATH 085 3 credits
Intermediate Algebra and Trigonometry
 This course reviews basic algebraic concepts and skills, including linear functions. Absolute value, polynomial, rational, radical, and quadratic expressions, equations, and functions are studied in detail. Students will use function notation and graph relations and functions. The course reviews right-angle trigonometry and introduces the laws of sines and cosines to solve non-right triangles, with an emphasis on solving practical problems. MATH 085 is intended to provide the background necessary for success at college level mathematics (MATH 094/095). As a prerequisite for entry into many college and university programs, MATH 085 serves as an equivalent to Principles or Applications of Math 11. 
MATH 094 4 credits
Introduction to College Math I
 This course, followed by MATH 095, is recommended for students intending to major in a science, engineering, or technology program who do not have the required Grade 12 (Math) prerequisites. MATH 094 and MATH 095 are together equivalent to provincial Mathematics 12 and they provide the foundation for calculus courses.
Topics include manipulation of algebraic expressions; zeroes of quadratic and polynomial functions; equations involving rational exponents, radicals, rational functions and absolute values. Functions are studied, with emphasis on notation, graphing, transformations, inverses and compositions. Practical applications include optimization, motion, and area problems. Nonlinear systems and complex numbers are included. 
MATH 095 4 credits
Introduction to College Math II
 MATH 094 and MATH 095 are together equivalent to provincial Math 12. In MATH 095 the students examine logarithmic and exponential functions, trigonometric functions, and geometric and arithmetic sequences and series. Additional topics covered as time allows include the binomial theorem, matrices, and vectors. 
MATH 104 4 credits
Introductory Statistics
 This course is an introduction to descriptive statistics, sampling, probability, estimation, hypothesis testing, correlation, and regression. It provides an intuitive approach to why and when the procedures may be used, without involving mathematical proofs. This course is recommended for anyone who wishes to develop the ability to intelligently evaluate published statistical data, and for students of arts, criminal justice, education, and social science in particular.
MATH 105 4 credits
Math for the Elementary School Teacher 
 It has been recognized by various study groups that if teachers are not at ease with mathematics, their resulting fears and prejudices are communicated to the students. This course is designed to provide a direct experience of mathematics and to allow the students to explore their reasoning strategies and gain greater confidence in their mathematical abilities. Understanding of the pertinent subject material is essential to effective teaching. It must be stressed that MATH 105 is a mathematics course aimed at developing mathematical ability and is not a course in the methods of teaching. Topics include strategies in problem solving, sets and their applications, numeration systems, properties of real numbers and their subsets, number theory and plane geometry. 
MATH 106 4 credits
Statistics I
 This course is an introduction to descriptive statistics, sampling, probability, estimation, hypothesis testing, correlation, regression, and analysis of variance. This course is similar to MATH 104, but includes multiple regression, one-way ANOVA, and a more detailed discussion of probability results. 

MATH 108 3 credits
Statistics for Nursing Research
 The emphasis of this course is on the understanding of nursing research papers. Topics include: types of data and corresponding graphical and summary description; methods of sampling from finite populations; two-way tables and independence; sensitivity and specificity; prevalence and incidence; the normal distribution; regression and correlation; measure of association; sampling proportions and rates; Pearson's chi-square; hypotheses and confidence intervals; multiple regression, validity and reliability; and experimental versus observational data. Students will use computer software, such as Minitab, or a spreadsheet.
MATH 110 4 credits
Pre-Calculus Math
 This course is required for students who intend to study calculus and who have not obtained a mark of at least a B in Principles of Math 12 or equivalent.
MATH 110 is intended to give students an opportunity to develop the mathematics they have seen in high school and progress into a successful completion of first-year calculus. In particular, it is meant to help students strengthen their basic algebraic skills, to re-examine functions including rational, exponential, logarithmic, trigonometric, and inverse functions, and to provide a general introduction to the instantaneous rate of change as studied in calculus. Practical applications are emphasized. As the use of technology can greatly facilitate the study of mathematics, students will require a graphing calculator.
MATH 1114 credits
Calculus I
 The study of calculus represents a major step in your education. Mathematics, previous to this subject, dealt with the description of static phenomena. During the latter part of the 17th century, a mathematical description was developed to describe and predict changing phenomena. This mathematics of change is now called calculus.
Topics include limits, derivatives, applications of derivatives such as analysis of function behaviour, optimization and related rates; antidifferentiation, polar coordinates and parametric functions.
MATH 112 4 credits
Calculus II
 Calculus I is concerned with finding the characteristics of change of a given quantity. In Calculus II, we examine the change in the reverse: if we know the way a quantity changes, can we determine what the quantity is? Topics include techniques of integration; application of the definite integral to various problems such as areas, volumes, fluid pressure and population growth; improper integrals and their applications; an introduction to differential equations; polynomial approximations to functions; and sequences and series.
MATH 115 4 credits
Differential and Integral Calculus I
 This calculus stream (MATH 115/116) is recommended for students of Business Management, Biological Sciences, and Computer Information Systems. (Please see transfer guide for transferability to other universities.) This course is based on modeling real data with piecewise continuous models. The current and future behaviour of the model is analyzed using the techniques of differential calculus of one variable, including optimization and curvature analysis, and the results are interpreted in real-life terms. Also included in the course are integral calculus of one variable topics: finding the total accumulation of change, Riemann Sums, the Fundamental Theorem, finding antiderivatives, applications involving finding a model from rate of change data, measuring the effects of change, and very simple differential equations.
MATH 116 4 credits
Calculus II for Business, Biology and CIS
 This calculus stream is recommended for students of Business Management, Biological Sciences and Computer Information Systems. (Please see transfer guide for transferability to other universities.) This course continues from MATH 115 and relies heavily on modelling from real data. The topics include: multivariate differential calculus, differential equations, matrices, solution of simultaneous linear equations and simultaneous differential equations.
MATH 117 3 credits
Mathematical Communication
 This course is designed for students who have moderately strong mathematical backgrounds but whose first language is not English. It is meant to prepare such students for success in subsequent mathematics and statistics courses at UFV by providing extensive practice in using both written and spoken English in the context of mathematical problem-solving.
MATH 125 4 credits
Introduction to Discrete Mathematics
 Discrete mathematics is a new and important part of mathematics, and is concerned primarily with the analysis and computational representation of 'finite structures'. Its applications are widespread in modern technology and include scheduling, network construction, data communications, and computer engineering. This course serves as an introduction to some of the basic techniques of the discipline, including methods of counting, modular arithmetic, and formal logic. The focus of the course will be on formulating problems into mathematical models and on methods applicable to the analysis of these models. 
MATH 152 4 credits
Linear Algebra for Engineering
 This course covers the solutions to linear systems of equations, vector spaces, applications to 2D and 3D geometry, linear dependence and independence, matrix algebra, determinants, orthogonal transformations and bases, application to Fourier series, eigenvalues, diagonalization, symmetric matrices, the algebra of complex numbers, the differential equations of vibrational models and linear systems of equations. This course is designed for students seeking a career in engineering. Students intending on a BSc or BA degree are recommended to take MATH 221 instead of ENGR/MATH 152.

MATH 170 6 credits
Statistics and Mathematical Methods for Business
 This course is an introduction to the mathematics of finance and to elementary statistics. The mathematics portion of the course covers mathematical applications to retail operations, simple and compound interest, discounts, annuities, financial papers, and depreciation methods. The statistics portion covers descriptive statistics, sampling, probability, estimation, hypothesis testing, regression, and correlation. Emphasis is on applications with the use of relevant computer software.
MATH 205 4 credits
Math for the Elementary School Teacher II
 This course will continue the aims of MATH 105 by providing a direct experience of mathematics and by encouraging students to explore reasoning strategies in solving problems appropriate to the elementary school curriculum. This course is designed to develop confidence in verbalizing mathematics to one's peers as well as to students in an elementary classroom. Fifteen hours of elementary classroom observation is mandatory. Topics include strategies in problem solving, descriptive statistics, an introduction to probability, coordinate geometry, elementary logic, modular arithmetic, and an introduction to graph theory. 
MATH 211 3 credits
Calculus III
 This course extends the concepts of first-year calculus from the one-variable setting to a multi-variable setting. Topics include 3-dimensional analytic geometry, Euclidean spaces, partial derivatives and gradient, optimization, multiple integrals and applications. 
MATH 221 3 credits
Linear Algebra
 This course in linear algebra offers an introduction to the strength and flexibility of mathematics. Powerful general results are derived, and can then be applied to specific problems in areas such as physics, engineering, commerce, or chemistry. At other times, the process is reversed and particular problems are used to motivate far-reaching results. Topics include linear systems, matrix algebra, vector spaces, linear transformations and diagonalization. 
MATH 225 3 credits
Topics in Discrete Mathematics
 This course introduces the student to some of the most useful types of combinatorial structures: graphs, trees, generating functions, and recurrence relations, all of which play an important role in the mathematics of computers and computation. 
MATH 235 3 credits
Mathematical Modeling
This course introduces the student to the techniques of mathematical modeling: the construction of a mathematical description of a real-world situation, and the analysis of this description. All computation will be done in a CAS (computer algebra system) environment (such as MAPLE), enabling the student to concentrate on creating and criticizing the models. 
MATH 255 3 credits
Ordinary Differential Equations
 Most mathematical models of a physical process are in the form of differential equations. This course provides various techniques and ideas in solving ordinary differential equations with an emphasis on applications. Graphing calculators and Maple are used in this course. Topics include first- and second-order linear differential equations, non-linear equations, series solutions, Laplace transform methods, and linear systems. 
MATH 265 3 credits
Transition to Advanced Mathematics
 Students will learn to understand the language of mathematics through careful statement of definitions and construction of proofs. Important topics will be strategies for writing proofs of theorems, and how to effectively communicate mathematics to others. Upon completion of this course students will be better prepared to take upper-level mathematics courses. The mathematical contexts are the elementary theories of sets, integers, and the real numbers, which themselves form an essential background for subsequent courses. This course is a prerequisite for the mathematics major degree and an important course for anyone studying mathematics.
MATH 270 4 credits
Introduction to Probability and Statistics
 An introduction to the theory and practice of statistics for engineering, science, and mathematics students who have experience with calculus. Topics include descriptive statistics, elementary probability theory, expectation and variance of random variables, binomial, hypergeometric, Poisson, exponential and normal distributions, sampling distributions, confidence intervals and hypothesis tests for means and proportions, tests of goodness-of-fit and independence, correlation, simple linear regression. 
MATH 302 3 credits
Analysis of Observational and Experimental Data
 This is a practical course on the use and understanding of multiple linear regression and the analysis of variance techniques. The MINITAB software is used throughout the course. Topics covered include the method of least-squares, the analysis of variance table, F tests, indicator variables, matched pairs, randomized block designs, one-way and two-way experimental designs, the comparison of regression lines, and the analysis of covariance. Logistic regression is discussed as time allows. Students complete a group project on a real data set.
MATH 308 3 credits
Linear Programming
 Linear programming is a powerful optimization technique which is used in many areas of business, science and engineering. This course provides an introduction to many applications. The simplex method and variations thereof are covered in depth along with duality theory and sensitivity analysis. Students do analysis by hand as well as with the computer. 
MATH 312 3 credits
Vector Calculus
 This course extends the ideas and techniques of calculus to higher dimensions. Topics include the calculus of space curves (parametrization, tangent/normal/binormal, Frenet formulae, curvature), general orthogonal curvilinear coordinates, the calculus of vector fields (line integrals, surface integrals) and the core results of vector calculus (Stokes' Theorem, Divergence Theorem, and Green's Theorem). 
MATH 315 3 credits
Applied Regression Analysis
 This is a practical course on the use and understanding of linear regression analysis. A statistical computer package such as MINITAB (or S-plus or SAS) software is used throughout the course. Topics include the method of least squares, the analysis of variance table, F tests, selection of predictor variables, diagnostics, remedial measures and validation, qualitative predictor variables, the comparison of regression models, the analysis of covariance, nonparametric regression, introduction to nonlinear regression analysis, and logistic regression. Students complete at least one group project using a real data set.
MATH 316 3 credits
Numerical Analysis
 This course covers the construction and application of numerical computing solutions to mathematical problems that include applications of linear algebra, differentiation and integration, non-linear equations, the approximation of functions, and ordinary differential equations. 
MATH 322 3 credits
Complex Variables
 This course provides an introduction to complex analysis and its applications. Topics include the algebra of complex numbers, geometry of the complex plane, analytic functions, contour integration, complex power series, residue theory, and an introduction to conformal mapping. 
MATH 330 3 credits
Design of Experiments
 This course discusses the construction and analysis of standard experimental designs. The basic techniques of randomization and blocking, and the use of covariates are reviewed, followed by consideration of the 2^k factorial and fractional factorial designs. Repeated measures designs are next discussed, including the split-plot and cross-over varieties. Variance components analysis and response surface methods are covered as time allows.
Emphasis is on the conduct, assumption, implications and rationale of particular designs. The data analysis is implemented using MINITAB software. Students are expected to produce a report resulting from analyzing data collected from an experiment which they have designed and conducted and which illustrates at least one of the major designs discussed. 
MATH 339 3 credits
Introduction to Applied Algebraic Systems
 This course is an introduction to some of the fundamental structures of modern algebra; groups, rings and fields, with special attention to applications. The emphasis will be on polynomial rings, finite fields, and various concrete groups such as symmetry groups and permutation groups. Applications covered including error-correcting codes, enumeration techniques, and geometric construction arguments. 
MATH 340 3 credits
Introduction to Analysis
 This course provides an introduction to some of the fundamental ideas of mathematical analysis; the subject which forms the rigorous foundation for calculus. Topics include: limits and convergence of sequences and functions, continuity, differentiability, Cauchy sequences, the Extreme and Mean Value theorems, uniform continuity, convergence and uniform convergence of infinite series, Taylor series, the Riemann integral, and improper integrals.
MATH 343 3 credits
Applied Discrete Mathematics
 This course introduces discrete modeling. Topics covered include generation of combinatorial objects, applications to scheduling, and applications of graphs. 
MATH 345 3 credits
Modern Geometries
 This course will study Euclidean and non-Euclidean geometries, such as projective geometry, spherical geometry, and hyperbolic geometry, including transformations, symmetries, and applications. 
MATH 3503 credits
Survey Sampling
 This course introduces the theory and practice of survey sampling. The basic theory of simple random sampling, stratified random sampling, ratio estimation, cluster sampling and systematic sampling is covered, together with the more specialized topics of questionnaire design, estimation of population size and the random response method for sensitive questions. Students are expected to produce a report resulting from analyzing data collected in a survey which they have designed and conducted, and which illustrates at least one of the sample designs discussed during the course. 
MATH 355 3 credits
Number Theory and Applications
 An introduction to the fundamental ideas of number theory, with attention to applications in computation, cryptography, and communications. Topics include primes and gcds, congruence, and applications (hashing functions, check digits), factorization methods and cryptology (ciphers, public key cryptography, etc.) and continued fractions. 
MATH 360 3 credits
Operations Research I
 This course is concerned with the application of mathematical models to problems arising in industry. Operations research was developed during and just after the last world war, and has had amazing success in enabling organizations to be more effective and efficient. The topics covered include: a brief review of linear programming; dynamic and integer programming, scheduling; nonlinear programming, optimization with and without constraints; network models and applications; and PERT and CPM. 
MATH 370 3 credits
Probability & Stochastic Processes
 This course covers the theory of probability and stochastic processes for science and mathematics students who have experience with second-year calculus and elementary probability and statistics. Topics include probability space, conditional probability and independence, continuous and discrete random variables, jointly distributed random variables, expectation, conditional expectation and properties, limit theorems, Markov chains and Poisson processes, lifetime distributions, Cox's proportional hazard model, Kaplan-Meier estimate of the survival function, and simulation. 
MATH 381 3 credits
Mathematical Methods I
 This course covers a wide range of mathematical techniques: calculus problem-solving devices; Fourier series, Fourier integrals; the gamma, beta, and error functions; Bessel functions, Legendre, Hermite and Laguerre polynomials, Sturm-Liouville systems; partial differential equations; and calculus of variations.
MATH 402 3 credits
Generalized Linear Models and Survival Analysis
 The course covers the application of the methods of the linear model analysis developed in MATH 302, MATH 315, and MATH 330 to non-normal data. This includes analysis of contingency tables using log-linear models, analysis of incidence data using Poisson models, analysis of binomial data using various link functions such as logit and probit, analysis of case-control data using logistic models, analysis of matched case-control data using logistic models, analysis of matched case-control data using conditional logistic regression, and analysis of survival data by adjusting for covariates or using Cox's proportional hazard model. 
MATH 410 3 credits
History of Mathematics
 This course surveys the development of mathematical thought from antiquity to the present day. Emphasis is placed on topics likely to be familiar to undergraduates, which include numeration, arithmetic, geometry, number theory, calculus, probability, statistics, set theory, abstract algebra, and analysis. While most of the course is concerned with so-called “Western” mathematics, consideration is paid to the development of mathematical concepts in other societies, such as the Chinese and the Mayan. The cultural and historical context in which mathematicians worked will be examined, along with the ways in which ideas about the nature and role of mathematics have changed over the centuries. Recommended for students considering a career in teaching as well as those wishing to know how their math courses fit into general and intellectual history. 
MATH 415 3 credits
Ordinary Differential Equations II
 This course will study qualitative properties of differential equations and systems of differential equations. Topics include existence and uniqueness theorems for nonlinear systems, iterative techniques to approximate solutions, oscillation and comparison theorems for second-order linear equations, matrix techniques for linear systems, diffeomorphisms for nonlinear systems, and Lyapunov functions. 
MATH 420 3 credits
Empirical and Non-parametric Statistics
 Empirical and non-parametric statistics are used either when little can be assumed about the underlying distribution or when the underlying distribution is very complex. These methods are based on order statistics, rankings, or re-sampling, and are very useful when a relatively quick answer is required. 
MATH 430 3 credits
Time Series & Forecasting
 This course provides an introduction to the basic ideas of time series analysis and to the Box-Jenkins auto-regressive integrated moving-average (ARIMA) family of models in particular. It covers both the theory and applications. Students are expected to complete a group project, analyzing some real-life data in time series.
Note: Students who have credit for MATH 390 may not take MATH 430 for further credit.
MATH 438 3 credits
Advanced Linear Algebra
 Techniques and applications of linear algebra. Vector spaces; linear functionals; the singular value decomposition; the generalized inverse; canonical forms; the spectral decomposition. 
MATH 439 3 credits
Modern Algebra
Applications in physics and other sciences. The emphasis will be on the logical development of the subject, and the study of fundamental examples. Precise thinking, writing, and the ability to abstract are essential. 
MATH 4403 credits
Fourier Analysis
 Fourier analysis is the study of functions by decomposing them into expansions in trigonometric functions. This can be done on the circle, real line or on groups. These expansions have many applications in mathematics to such areas as ordinary and partial differential equations, signal processing and rapid numerical computations. Topics are: Fourier series and their properties, Fourier transforms, distributions, and Fast Fourier transform.
MATH 444 3 credits
Metric Spaces
Metric spaces are sets with a generalized notion of distance. This is a wide-reaching concept and it allows us to define properties such as continuity and convergence in many more settings than the real line. Topics will include examples of metric spaces, topological concepts such as open and closed sets, convergence, completeness, and continuity. Further topics will be drawn from contraction mappings, normed spaces, topological spaces, and fractals. 
MATH 445 3 credits
Introduction to Graph Theory
 This course is an introduction to graph theory and its applications. 
MATH 450 3 credits
Statistical Distribution Theory
 This is a course in mathematical statistics. It is the continuation of MATH 370 in the stream of theoretical statistics, which is designed for students specializing in either mathematics or statistics. Topics include distributions of functions of random variables; transformations of discrete and continuous random variables; beta, t, and F distributions; order statistics; multivariate normal distribution; convergence in distribution and probability; the Law of Large Numbers; the Central Limit Theorem; method of maximum likelihood; confidence intervals; and tests of statistical hypotheses. 
MATH 451 3 credits
Parametric Statistical Inference
 This course is the continuation of MATH 450 in mathematical statistics. It is designed for students specializing in either mathematics or statistics. Topics include method of maximum likelihood, Fisher information, Cramer-Rao lower bound, Neyman-Pearson theorem, uniformly most powerful tests, likelihood ratio tests, sequential probability ratio test, Monte Carlo method, bootstrap procedures, Bayesian inference, and quadratic forms 
MATH 460 3 credits
Operations Research II (stochastic)
 The application of mathematical methods problems in industry and business, allowing for random occurrence. Topics include decisions under uncertainty, decision trees, utility, Bayesian analysis; renewal theory, stochastic inventory control, machine maintenance problems; Markov chains, Chapman-Kolmogorov equations; queuing models; multiserver queues, networks of queues, applications of queuing models; Markov decision processes, applications to inventory control and scheduling problems; simulations, random variables, reduction of variance, number of runs; reliability theory, systems with repair. 
MATH 470 3 credits
Applied Methods of Multivariate Statistics
 This course is the extension of the linear model methods of MATH 302 and MATH 315 to the multivariate situation. The emphasis of the course is on examination of a range of widely-used multivariate statistical techniques, their relationship with familiar univariate methods and the solution to practical problems. Topics include Hotelling's T^2, the analysis of dispersion, multivariate regression, principal components, factor analysis, canonical correlations, and discriminant analysis. Although theory is discussed, the emphasis is on applications. 
MATH 480 3 credits
Selected Topics in Mathematics
 This course is designed for students who wish to examine in greater depth a particular topic in mathematics. It will be offered either as an individual reading course or as a seminar, depending on student and faculty interest.
MATH 481 1 credit
Seminar in Mathematics
 This seminar course will examine in greater depth a particular topic of current research interest in mathematics. Topic varies depending on student and faculty interests. 
MATH 488 3 credits
Selected Topics in Statistics
 This course is designed for students who wish to examine in greater depth a particular statistical technique or application. It will be offered either as an individual reading course or as a seminar, depending upon student and faculty interest. May not be repeated for additional credit. 

Physics
PHYS 083 4 credits
Preparatory College Physics I
This course covers the main concepts in mechanics and optics. In mechanics the topics studied are kinematics, vectors, Newton's laws, translational motion with applied forces, centripetal force, energy, work, and momentum. In optics the topics covered are: properties of light, reflection, image formation from plane mirrors, and spherical mirrors, refraction, image formation from convex and concave lenses, diffraction, and models of light. A large number of experiments will be assigned to provide correlation between the classroom theory and practical applications. 
PHYS 093 4 credits
Preparatory College Physics II 
The concepts covered are mechanics, electricity, and magnetism. In mechanics the topics are kinematics with emphasis on 2D motion, vectors, Newton's laws, Newton's gravitational law, projectile motion, centripetal force, conservation of energy, work, conservation of momentum. In electricity and magnetism the topics are: Coulomb's law, electric fields, potential and potential difference, Ohm's law, circuits, resistances in series and parallel, Kirchhoff's laws, magnetic fields and their sources, and forces produced by magnetic fields. A large number of experiments will be assigned to provide correlation between the classroom theory and practical applications. 
PHYS 100 4 credits
Introductory Physics I 
This course is designed for students who have not taken physics before, and either need grade 11 physics equivalency for entry to a technical program, or are interested in continuing on in science. It also satisfies the Laboratory Science requirement for the UFV BA. The course material overlaps Physics 11 and PHYS 083, and includes such topics as: kinematics, energy, wave motion, and geometric optics. Some discussion of relativity and nuclear energy is also included. This course is designed as an entry-level course for students strong in mathematics who have no physics background. 
PHYS 101 5 credits
Introductory General Physics: Mechanics and Fluids
This is an introductory non-calculus Physics course. The course covers Newtonian mechanics; motion, momentum, and energy of particles, rigid rotating bodies, and fluids. The object of the course is to develop both an understanding of physical laws and logical problem-solving skills. The course has lectures, tutorials, and laboratory experiments. 
PHYS 1055 credits
Non-Calculus Physics
Though suitable for all science students, this course is of particular interest to students taking biology and chemistry. Topics include: thermodynamics, waves, geometric and wave optics, electricity and instrumentation, and an introduction to quantum phenomena. This course can be taken by students who only need one noncalculus physics course, and already have Grade 12 physics, or can be the second half of a full-year non-calculus program. The course can also be used in combination with Physics 111 as an entry into a UFV physics major, although Physics 111 and 112 is the preferred route. 
PHYS 111 5 credits
Mechanics
This course is intended for students who are planning to study engineering science, or life sciences. Topics covered include: vectors, kinematics, dynamics, work and energy, collisions, rotational kinematics, rotational dynamics, simple harmonic motion, and gravitation. The object is to understand the fundamental laws of mechanics, to learn how to apply the theory to solve related problems, and to develop a feeling for the order of magnitude of physical quantities in real experiments.
PHYS 112 5 credits
Electricity and Magnetism
The course follows PHYS 111 and is designed for students who are planning to continue their studies in physics or any of the other sciences. Topics include electric fields, Gauss's law, electric potential, circuits, Kirchhoff's laws, magnetic fields, magnetic induction, and finally, a study of Maxwell's equations. The laboratory portion of the course uses experiments to reinforce the theory covered in class. 
PHYS 2214 credits
Intermediate Mechanics
This course extends the topics covered in Physics 111. Topics covered include kinematics, motion in polar coordinates, Newton's laws, momentum, work, some mathematical aspects of physics and vector analysis (gradient, divergence, curl, Stokes' theorem and Gauss's law), angular momentum, forced and damped harmonic motion, central forces and Lagrangian mechanics. The laboratory portion of the course includes experiments designed to supplement the theory covered in class. 
PHYS 222 4 credits
Electricity, Magnetism & Circuits

This course extends the topics covered in Physics 112. Topics include steady-state and time-varying electric and magnetic fields, elements of DC and AC circuits, complex vector representation of sinusoidal quantities, and electric and magnetic properties of solids. Experiments in voltage, current and impedance measurements, and RC, RL and RLC circuits are used to reinforce the classroom theory. The course will be presented using lectures, tutorials, and laboratory experiments. 
PHYS 231 3 credits
Introductory Thermodynamics
This course is designed for students who wish to pursue a career in engineering or physical science. This is an introductory course designed to study the fundamentals of heat, energy, and thermodynamics. Topics include temperature, heat, the first and second law of thermodynamics, phase change, and the kinetic theory of gases.
PHYS 252 3 credits
Introduction to Twentieth Century Physics: Special Relativity and Quantum Physics
This is an introductory course in Einstein's theory of Special Relativity and Quantum Physics. The course will use qualitative discussions of the two theories along with the development of the more formal mathematics needed to acquire a deeper understanding of the theories. The topics in the Theory of Special Relativity include: problems which occurred in the "old physics", Lorentz transformations, and geometrical interpretations of the Lorentz transformations, dynamics, conservation laws, and the so-called paradoxes of relativity. The topics in Quantum physics include: the difficulties arising from the "old physics", short discussion of the first quantum theories (old quantum mechanics), Schrodinger's wave equation, simple time independent solutions for Schrodinger's equation, and the applications of quantum physics to atoms and nuclei. 
PHYS 302 3 credits
Optics
This introductory optics course surveys both geometrical and wave optics. Topics will include laws of reflection and refraction; interference and diffraction, fourier methods and holography. 
PHYS 311 3 credits
Statistical Physics

This course introduces students to the advanced methods of statistical physics. Connections with thermodynamics are emphasized. Topics include canonical ensembles, partition functions, and quantum statistics. 
PHYS 321 3 credits
Advanced Mechanics
The object of this course is to extend the concepts studied in Physics 221. Topics to be covered include: Newtonian mechanics, oscillations, gravitation, central forces, motion in noninertial reference frames, Hamilton's Principle and Lagrange's equations, systems of particles, dynamics of rigid bodies. Although this course has no lab component, the emphasis will be shared equally between the theoretical and the applied aspects of the physics being studied. 
PHYS 322 3 credits
Advanced Electromagnetism
This course reviews and deepens the concepts discussed in PHYS 112 and 222. Maxwell's equations are examined from several perspectives and the link between them and special relativity is explored. The propagation, reflection, transmission, refraction and polarization of electromagnetic waves is explored. An introduction to the classical theory of radiation is also presented.
PHYS 325 3 credits
Fluid Mechanics

Fluid mechanics is undergoing a renaissance with the advent of personal computers. In this course we will examine the fundamental laws of fluid motion and use accompanying software to solve realistic problems. 
PHYS 332 3 credits
Analog Electronics
Physics 332 is an introductory electronic principles and circuit analysis course. This course will cover the following topics: analysis of DC and AC circuits, diodes, bipolar transistors, field effect transistors, transistor amplifiers, operational amplifiers, and power supplies. Students enrolling in this course must also take the accompanying lab course, PHYS 342, in the same semester. 
PHYS 3423 credits
Analog Electronics Laboratory
PHYS 342 is the laboratory portion of PHYS 332. Students enrolling in PHYS 342 must in the same semester enroll in PHYS 332. This course will introduce and provide the students with experience and practice in wiring and designing circuits, how passive and active circuit devices are used in circuits, and how to check the circuits by employing the electronic measuring and test equipment used in modern laboratories. The lab computers will be used to check how the actual circuits function in comparison with the computer simulated circuits. 
PHYS 351 3 credits
Quantum Mechanics
This fundamental course on quantum mechanics is the gateway to modern physics. Schrodinger equation and basic postulates of the theory will be examined. Topics will include one-dimensional problems, angular momentum, hydrogen atom, and spin. 
PHYS 352 3 credits
Special Relativity and Classical Fields
This is the middle course in the sequence 252, 352, 452. On completion, the successful student will recognize the effects of light's constant speed on mechanics, optics and electromagnetism. The new view of space-time given by special relativity sets the stage for general relativity or Einstein's Theory of Gravity. To do this, the student will learn the language of tensor analysis and differential form, and the use of space-time diagrams. 
PHYS 381 3 credits
Mathematical Physics
This course will give students a wide arsenal of mathematical techniques and tools to increase their ability in setting up and solving problems. The solution of partial differential equations with applications to many areas of physics is the biggest single theme of the course. 
PHYS 382 3 credits
Modern Physics Laboratory I

This eclectic laboratory course is designed to give students a chance to perform many traditional and modern experiments. The students will be required to do a selection of experiments from a list spanning the many disciplines of physics: dynamics, optics, solid state physics, fluid dynamics, thermodynamics, electricity, magnetism, electronics, nuclear physics, etc. Students will also have the option of selecting a group of experiments concentrating on one branch of physics (e.g. advanced mechanics, optics, etc.) 
PHYS 383 3 credits
Modern Physics Laboratory II
This laboratory course is a continuation of PHYS 382. Students must complete a different set of experiments than the ones done in PHYS 382 and must present a lab book at the beginning of the course to show the experiments previously completed. 
PHYS 393 3 credits
Computer Algebra Physics I
This is the first of two courses designed to illustrate how computer algebra systems (CAS) can be used in physics. The emphasis is on using computer algebra methods to form, manipulate, simplify, and plot equations along with its ability to interactively answer "what if" questions. No prior knowledge of any CAS software is assumed or needed. 
PHYS 410 3 credits
History of Physics
Once students have learned some physics, they should also know the history behind it. This course surveys the history of physics from the Paleolithic to the 21st century and will add breadth to a students understanding of physical thought. 
PHYS 451 3 credits
Advanced Quantum Mechanics (Developed in partnership with Simon Fraser University)
This course is a continuation from PHYS 351, the intermediate quantum mechanics course. The course focuses on the application of quantum mechanics. Topics include one-electron atoms, perturbation theory, variational method, time-dependent perturbation theory, spin, and multi-electron atoms. 
PHYS 452 3 credits
Introduction to General Relativity
General Relativity is Einstein's Theory of Gravitation. It is the first theory that allows the properties of space-time to be determined by the matter contained in the space-time. 
PHYS 455 3 credits
Solid State Physics
This course develops the basic principals of metal and semiconductor solids, including crystal and structural properties, phonons, thermal properties, and electrical properties. The course also discusses practical applications including x-ray diffraction, magnetism, and alloying. 
PHYS 457 3 credits
Introduction to Particle Physics
This course serves as an introduction to the standard model – an incredibly successful quantum field theory which describes to unprecedented accuracy electromagnetic, strong, and weak forces between particles. The course begins with a brief survey of the known classes of particles: quarks, leptons, vector mediators, mesons, and baryons. Additional topics covered include relativistic kinematics, conservation laws, symmetries, and the Dirac equation. Feynman diagrams are introduced and used to study particle reactions. In particular, decay rates and/or cross-sections are determined for a number of important processes such as electron-positron scattering and neutron decay. 
PHYS 458 3 credits
Introduction to Nuclear Physics
This course serves as an introduction to the atomic nucleus. Topics include nuclear properties such as charge distributions, masses, and binding energies. The shell, liquid drop, and collective models of the nucleus are explored. Radioactivity and nuclear reactions are examined, as well as fission and fusion. A very brief qualitative description of the standard model of particle physics and the use of the Dirac Equation in nuclear physics are also explored . 
PHYS 462 3 credits
Digital Electronics and Computer Interfacing
This course emphasizes elementary digital electronics and interfaces. Topics include: gates and Boolean algebra, Karnaugh maps, flip flops, registers, counters and memories, digital components, microprocessor functions and architecture, instruction sets, D/A and A/D converters, and waveshaping. PHYS 472, the laboratory portion of this course must be taken concurrently. This course is designed to provide practical experience with the basic digital logic chips and how digital circuits can be interfaced with microprocessors. 
PHYS 472 3 credits
Digital Electronics Laboratory
Physics 472 is the laboratory portion of the digital electronics course, Physics 462. The experiments done in this course are designed to provide students with practical experience using, testing, and designing digital logic circuits. The experiments are closely related to the material covered in the classroom. This course emphasizes design and assembly of circuits with discrete gates, interfacing these circuits directly to microprocessors, and using industrial production tools for practical applications. 
PHYS 481 3 credits
Advanced Mathematical Methods of Physics
Working physicists analyze physical systems and model them mathematically. The equations that arise are often complicated, so specific mathematical techniques have been developed over the years to solve them. These solutions then predict the future behaviour of that physical system. This course includes: Bessel functions and associated Legendre polynomials and their applications in mechanics, electromagnetism and the hydrogen atom; the calculus of variations, with applications in classical mechanics, optics and classical field theory (with attention to coupled systems); Green function techniques; and applications to strings, electromagnetism and heat. Students will work many problems using initially pen and paper, and then with Maple and/or C or FORTRAN. Computers will be used to generate numerical and/or graphical solutions. 
PHYS 484 3 credits
Nonlinear Physics

This course is designed to introduce students to the exciting world of nonlinear physics. This is an important course because nonlinear and computational physics are modern topics that are at the cutting edge of research. The course introduces techniques that not only can be applied to physics, but to other disciplines; disciplines as diverse as economics and medicine. Computer algebra is introduced and used extensively to perform the symbolic computations, equation manipulations, simulations, animations, and model testing required by this course. Some mathematical methods include: the solving of nonlinear differential and difference equations, topological analysis, limit cycles, partial differential equations, and a variety of numerical techniques. 
PHYS 485 3 credits
Nonlinear Physics Laboratory
This is a laboratory course in nonlinear physics. It is designed to provide "hands-on" experience with nonlinear topics covered in PHYS 484. 
PHYS 493 3 credits
Computer Algebra Physics II
This course extends and augments the problem-solving skills of physics students taught in PHYS 393. Problems amenable to solving with computer algebra systems will be emphasized. The problem-solving emphasis will be on an understanding of the physics and on checking whether the solution correctly predicts the actual physical behaviour. 
Bachelor of Business Administration for Agriculture Management

http://www.ufv.ca/agriculture/Programs/Bachelor_of_Business_Administration_for_Agriculture_Management.htm
The BBA for Agriculture Management provides individuals with the ability to leverage their prior learning (Agriculture Technology Diploma) and to augment prior learning with the fundamentals of business management theories and practices. Students will be required to successfully complete the bridging courses prior to beginning Semester five. 
Program outline

Bridging Courses

MATH 170
Business Math and Statistics

 or BUS 162
Mathematical Methods for Business

 and MATH 106
Statistics I

BUS 100
Introduction to Business

BUS 203
Organizational Behaviour

Note: Students must successfully complete the bridging courses prior to beginning Semester V. 
Semester V
BUS 201
Human Resource Management

BUS 301
Economic and Business Statistics

BUS 339
Introductory Financial Statement Analysis 

BUS 350
Operations Management

BIO 210
Introduction to Ecology

Semester VI
BUS 305
Industrial Relations

BUS 320
Business Research Methods

BUS 321
Business to Business Marketing

BUS 349
Financial Management I

ECON 307
Managerial Economics (see note)

Note: Student should check that they meet the prerequisites for this course. 

Semester VII
BUS 404
Management Science

BUS 406
Compensation and Benefits

BUS 415
Venture Initiation

BUS 440
Management Information Systems

BUS 457
Project Management

Semester VIII
BUS 403
Strategic Management

BIO 420
Special Topics (Global Sustainability)

BUS 430
Management of Innovation

Elective 
Upper-level BUS

Elective
Upper-level elective, selected from list below

Upper-level electives
BIO 310
Conservation biology

BIO 360
Insect Biology

BIO 390
Animal Behaviour

BIO 410/ GEOG 410
Plant Ecology

BIO 420
Special Topics (Equine Science topic)

ECON 361
Environmental Economics

ECON 410
Economics and Financial Markets

Agriculture Technology
www.ufv.ca/agriculture 

Agriculture Technology diploma

First Year 

First-year students must complete the requirements of either the Horticulture Crop Production and Protection certificate or the Livestock Production certificate before going on to year two. All courses from these certificates apply to the diploma program. 

Second Year 

In semesters III and IV (second year), students select a program option (Livestock Production or Horticulture Crop Production and Protection), which determines which courses must be taken. 

Horticulture Crop Production and Protection Options 

Horticulture options at UFV include a comprehensive one-year Horticulture Crop Production and Protection certificate and a two-year Agriculture Technology diploma with an option in Horticulture Crop Production and Protection. Both programs emphasize the principles and practices of horticultural crop production, protection, and maintenance.  Graduates of the one-year Horticulture Crop Production and Protection certificate program are qualified to seek work as competent assistants in field crop production, in government, as technicians, in greenhouses, nursery greenhouses, garden centres, landscape companies and in grounds maintenance. Some work “on farm” growing food and ornamental crops, or “off farm” in the agricultural services sector with career opportunities in business management, sales, marketing and research. Others graduates start their own businesses. 
The one-year Horticulture Crop Production and Protection certificate transfers completely to the two-year Agriculture Technology diploma, Horticulture Crop Production and Protection option. Some credits may also transfer to other two-year programs in horticulture. Qualifying students may also be eligible to receive the equivalent of Year I apprenticeship in production horticulture. Students are actively involved in practical, hands-on activities on the UFV campuses and in the Agriculture Technology department greenhouses and plant nursery area. All students are required to perform greenhouse-related work on the Chilliwack campus outside of regular class hours. As well, many courses have required field trips at student expense.

Livestock Production Options 


Students seeking practical training in livestock production can earn a Livestock Production certificate. Graduates of this program are qualified to seek employment on dairy farms, as government technicians, in other supply and livestock sectors, and in the agri-service sectors. Some graduates start their own enterprises. The one-year Livestock Production certificate program transfers completely to the two-year Agriculture Technology diploma, Livestock Production option. Graduates may also be able to transfer their Livestock Production certificate to other Agriculture diploma programs. 

Students who want to keep studying after one year, can “ladder” the certificate directly into the two-year diploma program, which may then ladder into the Bachelor of Business Administration for Agriculture Management or obtain a Bachelor of General Studies. Graduates of UFV’s agriculture diploma programs are eligible to transfer to Olds College in Alberta and receive transfer credit towards a Bachelor of Science degree in applied horticultural technology. They can transfer to the University of Lethbridge in Alberta or the University of Hawaii in Hilo.


Horticulture Certificate Requirements
Fall semester 
AGRI 123
Horticulture Skills and Techniques for Fall

AGRI 124
Introduction to Horticulture

AGRI 142
Agribusiness Principles

   or  BUS 100
Introduction to Business

AGRI 163
Pest Biology and Identification

AGRI 220
Plants in the Landscape

CMNS 125
Business Communications

In even-numbered years: 
AGRI 222
Vegetable Crop Production

In odd-numbered years: 
AGRI 223
Fruit Crop Production

Winter semester 
AGRI 129
Horticulture Skills and Techniques for Winter

AGRI 153
Introduction to Soils and Soil Fertility

AGRI 183
Farm and Equipment Safety

AGRI 192
Practicum I

   or AGRI 194
Practical Horticulture

AGRI 203
Fundamentals of Pest Management

AGRI 224
Greenhouse Production

AGRI 227
Nursery Production and Propagation Practices

LIVESTOCK PRODUCTION CERTIFICATE
The Agriculture department at UFV’s Chilliwack campus offers a comprehensive one-year Livestock Production certificate and two-year Agriculture Technology diploma with an option in Livestock Production. Once students have completed the one-year certificate, they can ladder directly into the diploma. Livestock production students will participate in hands-on learning in our UFV barn. UFV’s programs provide an excellent balance of theory and practice, and emphasize management practices compatible with agricultural sustainability and society’s increasing concerns about environmentally responsible agricultural production techniques and animal welfare.
Program outline
Semester I (Fall) 

AGRI 142
Agribusiness Principles

 or  BUS 100
Introduction to Business

AGRI 163
Pest Biology and Identification

AGRI 237
Introduction to the Health and Nutrition of Farm Animals

AGRI 238
Equine Production and Management

CMNS 125
Business Communications

In even-numbered years: 

AGRI 239
Management and Production of Beef, Sheep, and Goats

In odd-numbered years: 

AGRI 139
Management and Production of Poultry and Swine

Semester II (Winter) 
AGRI 134
Ruminant Animal Health

AGRI 153
Introduction to Soils and Soil Fertility

AGRI 183
Farm and Equipment Safety

AGRI 192
Practicum I

AGRI 203
Fundamentals of Pest Management

AGRI 228
Forage Crop Production

AGRI 231
Dairy Production and Management

Qualified students who successfully complete the one-year Livestock Production certificate program may also opt to receive a Milker Training certificate by working in a milking parlour to fulfill the requirements for AGRI 192, Practicum I.
Semester III (Fall) 
	Course
	Title
	Credits

	AGRI 211
	Soil Management and Conservation
	3

	AGRI 247
	Enterprise Project: Part I
	3

	AGRI 271
	Sustainable Holistic Agriculture
	3

	ECON 100
	Principles of Microeconomics
	 

	 or ECON 101
	Principles of Macroeconomics
	3

	CMNS 251
	Professional Report Writing
	3

	In even-numbered years, students specializing in livestock production must also take: 

	AGRI 239
	Management and Production of Beef, Sheep, and Goats
	3

	In odd-numbered years, students specializing in livestock production must also take: 

	AGRI 139
	Management and Production of Poultry and Swine
	3

	In even-numbered years, students specializing in Horticulture Crop Production and Protection option must also take: 

	AGRI 222
	Vegetable Crop Production
	3

	In odd-numbered years, students specializing in Horticulture Crop Production and Protection option must also take:

	AGRI 223
	Fruit Crop Production
	3


Semester IV (Winter) 
	Course
	Title
	Credits

	AGRI 121
	Introduction to On-Farm Food Safety, Quality, Security, and Defense
	3

	AGRI 206
	Field Techniques in Pest Management
	3

	AGRI 248
	Enterprise Project: Part II
	3

	AGRI 272
	Agriculture Seminar Series
	3

	AGRI 292
	Practicum II
	3

	BUS 120
	Essentials of Marketing
	


AGRI 103 5 credits
Introduction to Milking and the Dairy Farm 
Introduction to typical dairy farms; use and basic maintenance of milking equipment; practical herd health concerns and reproduction in the dairy cow; care of calves; basic physiology of the dairy cow, principles of nutrition and sanitation. Regulations affecting the dairy industry will be reviewed. Field trips at student expense will be required. 
AGRI 104 4 credits
Practical Milking Work Experience 
All students will participate in the care of dairy livestock in the UFV barn. Each student will be assigned work experience, without remuneration, on commercial host farms throughout the 12 weeks to develop their skills and efficiency. Students must provide their own appropriate work clothing and must have a valid driver's licence and reliable transportation. Work hours will include both early morning and late afternoon milkings. Host farmers will participate in the evaluation of each student. 
AGRI 12 13 credits
Introduction to On-Farm Food Safety, Quality, Security, and Defense
This course examines how agriculture addresses food issues with regard to safety, quality, security, biosecurity, and defense. Students will learn how agricultural policy, practices, and human resource management play key roles in these issues by understanding how they work and fit into related on-farm programs used today. Current industry and government recognized programs across all types of commodities, where available, will be used throughout the course to showcase the principles and methods used to control the risks associated with these issues. For example: the HACCP-based (hazard analysis and critical control points) on-farm food safety programs and their principles for controlling food safety risks on-farm will be reviewed to demonstrate the potential hazards. Students will leave this course with a thorough understanding and experience of actual commodity and industry program principles and materials that affect each of these areas. Record-keeping tools, management practices, and training methods will be demonstrated and used by the student in-class exercises and assignments. Actual case studies, field trips, and labs will be used to provide some hands-on experience where possible. Audit preparation and skills will also be introduced to help the future farm manager or auditor prepare for an audit experience in any of these areas. 
AGRI 123 3 credits
Horticulture Skills and Techniques for Fall 
Practical horticulture work skills for the late summer and fall seasons complement lecture material from a variety of horticulture production courses. Course work will vary depending on the weather, but will include: propagation, fall turf maintenance, seeding, sodding, ornamental plant pruning, horticulture tool and equipment handling and maintenance, garden renovation, and greenhouse production and maintenance. Students must participate in outdoor labs, regardless of weather, as well as in the greenhouse. All students must have steel-toed work boots, rain gear, work gloves, hand pruners and a pocket knife. Off-campus field trips such as the annual field trip will be required at student expense. 
AGRI 124 3 credits
Introduction to Horticulture 
This course introduces binomial nomenclature; the environmental factors affecting plant growth: physical, biological, and chemical control of plant growth, and an introduction to the major horticultural crop groups: fruits, vegetables, greenhouse crops, nursery crops, and turf. 
AGRI 129 3 credits
Horticulture Skills and Techniques for Winter 
Practical horticulture work skills for the winter and spring seasons complement lecture material from a variety of horticulture production courses. Course work may vary, depending on the weather, but will include propagation, spring turf maintenance, fruit tree pruning, greenhouse production and maintenance work, garden renovation, planting and transplanting, irrigation system trouble shooting, and taxonomic keys. Students must participate in outdoor labs, regardless of weather, as well as in the greenhouse. All students must have steel-toed work boots, rain gear, work gloves, hand pruners, and a pocket knife. Off-campus field trips will be required at student expense. 
AGRI 134 3 credits
Ruminant Animal Health 
The principles of disease infection, treatment, and prevention in ruminant livestock are introduced. Topics include reproduction, obstetrics, respiratory ailments, nutritional and infectious disease, and health management of dairy and beef cattle and other ruminants, as time permits. 
AGRI 139 3 credits
Management and Production of Poultry and Swine 
This course covers feeding, breeding, and management for commercial and purebred swine operations. Topics include production, marketing, facilities, equipment, swine herd health, and genetics. This course will also cover the poultry industry in Canada, mainly in the Fraser Valley at the farm level. The basics of feeding, breeding, and management of different types of poultry will be covered. Students will be required to participate in the care of departmental livestock outside of regular class hours. Field trips are required. 
AGRI 142 3 credits
Agribusiness Principles 
This course deals with the farm manager as a decision-maker. Topics include farm office, farm record-keeping and accounting, enterprise management, financial statements, cost accounting, break-even calculations, budgets, projections, production records, financial applications, and leverage. The use of computers to manage farm financial records (spreadsheets and data management programs) will be an integral part of this course. 
AGRI 153 3 credits
Introduction to Soils and Soil Fertility 
This course introduces soil as a medium for plant growth. Soil formation and the physical, chemical, and biological properties of soil are introduced. Plant essential elements, inorganic and organic fertilizers, amendments, conditioners, and environmentally-sustainable nutrient management are also discussed. This course and AGRI 211 emphasize information and practices that can further the development or maintenance of ‘quality’ soils in field, nursery, and other in-ground growing environments. 
AGRI 163 3 credits
Pest Biology and Identification 
Students will be given an overview of the general biology of key groups of plant/livestock pests, including arthropods, weeds and biotic diseases. Management strategies based on pest life cycle and ecology will be emphasized. Laboratory sessions will emphasize identification of symptoms of pest attack and sight identification of a group of key pests. Students will also learn how to identify pests using keys and the services of the BCMAL plant diagnostic lab. Field trips will be required. 
AGRI 183 3 credits
Farm and Equipment Safety 
This course includes the safe operation of farm machinery and power equipment, an introduction to Workplace Hazardous Materials Information System (WHMIS) in the workplace, and safety and fire prevention on the farm and in the workplace. 
AGRI 192 3 credits
Practicum I
This is a three-week, on-the-job training course in agriculture. Students will work, without remuneration, for a selected host, in return for which valuable work experience and new skills will be acquired. Only full-time students who have successfully completed their current semester’s courses and have a minimum GPA of 2.0 are eligible to participate. Students’ grades for this course will be based on hosts’ evaluations. With instructor's permission, students may spend part of either AGRI 192 or AGRI 292 acquiring a credentialed skill such as artificial insemination training of cattle or equipment operation. 
AGRI 194 3 credits
Practical Horticulture
Students will become familiar with the horticultural aspects of grounds maintenance and greenhouse management, which may include some landscape construction techniques, pruning, fertilizing, planting/transplanting of landscape plant materials. Review of tools and equipment used in landscape maintenance work will be covered. Off-campus field trips are required, and students will be expected to work outdoors in inclement weather. All students must have their own steel-toed safety boots, rain gear, and work gloves. Work in the UFV greenhouses will be required. Students should budget approximately $35 for field trips. 
AGRI 203 3 credits
Fundamentals of Pest Management
This course emphasizes pest management as a decision-making process in a variety of settings, with a focus on collecting pest data via monitoring. Concepts such as economic injury level and action threshold will be discussed, and the concept of pest management strategies and tactics will be explored. Important pesticide issues will also be discussed, including pesticide treadmill, resistance, secondary pest outbreaks, and environmental impact. Examples from local agricultural commodities, horticultural commodities, and livestock will be used throughout the course to illustrate concepts. Students will be required to work in the UFV greenhouses or barn outside of class. Field trips are mandatory. 
AGRI 206 3 credits
Field Techniques in Pest Managemen 
This course focuses on tools and techniques used by growers and pest control professionals for detection, diagnosis, and management of pests. Research on new pest control products and on pest biology will be discussed, and students will conduct research. Different methods of communication including field days, presentations, and written reports will be practised. Examples from local agriculture, horticulture, and livestock will be used extensively throughout class.
Students will be required to work in the UFV greenhouses or barn outside of class. Field trips are required. 
AGRI 210 3 credits
Directed Studies in Agriculture 
Under the guidance of one of the agriculture faculty members, students may pursue a research project in agriculture. Regular reports will be required as the project develops, and a final written report must be presented to the supervising faculty member. 
AGRI 211 3 credits
Soil Management and Conservation
This course covers managing soil as a non-renewable resource. Topics will include practical soil management for farmers, the main processes of soil degradation and their causes and effects, soil conservation on the farm, tillage, interpretation of soil maps, and introduction to agricultural and engineering classification of soil for land use planning. Students will be introduced to the role of geographic information systems and global positioning equipment in precision agriculture and land-use planning. Field trips will be required. 
AGRI 220 3 credits
Plants in the Landscape 
This course covers the identification, use, and maintenance of herbaceous and woody plants in the landscape. Site selection and individual plant growing requirements will be emphasized. Students must have their own transportation.
Field trips are a course requirement, and students should budget approximately $50 to cover travel costs throughout the semester. 
AGRI 222 3 credits
Vegetable Crop Production 
Field production of commonly grown vegetable crops in British Columbia will be discussed. Topics include site selection as influenced by environmental and economic conditions, field preparation, variety selection, and cultivation practices. The culture of mushrooms and ginseng are covered as an essential part of the course. Field trips may be required outside regular class hours, including Saturdays. Saturday field trips will be held in conjunction with other Agriculture department courses to provide students with an integrated overview of agriculture in British Columbia. Students should budget approximately $40 for field trips. This course is only offered in even-numbered years. 
AGRI 223 3 credits
Fruit Crop Production 
Field production of commonly grown fruit crops in British Columbia will be discussed. Topics will include site selection as influenced by environmental and economic conditions, field preparation, variety selection and cultivation practices. If time permits, the culture of some tropical fruits may be discussed. Field trips may be required outside regular hours, including Saturdays. Saturday field trips will be held in conjunction with other Agriculture department courses to provide students with an integrated overview of agriculture in British Columbia. Students should budget approximately $40 for field trips. This course is only offered in odd- numbered years. 
AGRI 224 3 credits
Greenhouse Production 
This course will cover the basic structures, facilities and machines used, and review the production of the major florist and vegetable crops grown in the British Columbia greenhouse industry. Students are required to work in the UFV greenhouse outside of regular class hours. Field trips may be required outside regular class hours, including early mornings and Saturdays. Bus fare of approximately $10 may be required. 
AGRI 227 3 credits
Nursery Production and Propagation Practices 
The production of commonly grown nursery crops in British Columbia will be covered. Topics include propagation, site selection and preparation, and basic nursery management. The scope of the nursery and landscape industry in B.C. will be explored, along with the various aspects that make up this vibrant, growing industry. Special topics such as biosecurity, exports, and imports will be discussed. Work in the UFV greenhouse and grounds, as well as several field trips to local nurseries and production areas, may be required outside of regular class hours. 
AGRI 228 3 credits
Forage Crop Production 
The production and use of commonly grown forage crops will be covered. Topics include forage establishment, maintenance, harvest, and storage. Emphasis will be on maximizing the use of homegrown forages to meet the nutritional requirements of today’s high-producing animals. 
AGRI 231 3 credits
Dairy Production and Management 
The feeding, breeding, and nutrition of dairy animals is covered. Topics include the production, processing, and marketing of milk, as well as an overview of dairy farm facilities and management. Emphasis will be placed on dairy herd improvement through sound management and applied genetics. Students will be required to participate in the care of departmental livestock outside of regular class hours. Off-campus field trips are required. 
AGRI 237 3 credits
Introduction to the Health and Nutrition of Farm Animals 
This course covers and integrates the basic facts concerning the nature of nutrients and their metabolism with the use of common feedstuffs on farms. The students will study commercial production facilities and practices that lead to or prevent common livestock diseases. Conventional and new procedures used to prevent and control diseases will be covered. 
AGRI 238 3 credits
Equine Production and Management 
This course covers feeding, breeding, and management for horse owners. Topics include equine medical disorders, lameness, nutrition, facilities, reproduction management of both the mare and stallion, and equipment. Discussion of the different equine sectors and field trips will be included. 
AGRI 239 3 credits
Management and Production of Beef, Sheep, and Goats 
The feeding, breeding, and management of beef, sheep, and goats will be covered. Specific topics will include production, genetics, and health, as well as marketing of these animals. Facilities and equipment will also be discussed. Students will be required to participate in the care of departmental livestock outside of regular class hours. Field trips are required. This course is only offered in odd-numbered years. 
AGRI 247 3 credits
Enterprise Project: Part I
Students will develop a complete business plan designed to obtain support from investors and lenders for an independent agricultural venture. In part I students, in consultation with faculty, will prepare market analysis, determine organizational structure, outline operational objectives, and prepare financial projections for the first year of operations.
A grade of credit (CR) must be achieved to be eligible to continue with part II. 
AGRI 248 3 credits
Enterprise Project: Part II
In part II of the course, students will make any required revisions to the first year of the business plan and complete years two and three. They will prepare a final written copy of the business plan and prepare it for presentation to a select committee of faculty and industry experts. 
AGRI 271 3 credits
Sustainable Holistic Agriculture: Planning and Practices 
The concepts of sustainability and holism are applied to agricultural planning and practices. The inter-related social, environmental, and economic issues that comprise holistic enterprise planning are discussed and scientifically-sound, practical agri-production information for low-input sustainable systems is presented. Holistic operating practices for an agricultural business and The B.C. - Canada Environmental Farm Planning Program are explored. 
AGRI 272 3 credits
Agriculture Seminar Series 
Students will attend, help present, and discuss a series of seminars which address topical agriculture issues in areas such as Policy and Trade, Innovation, Gender, Research, Problem Solving, Natural Resources, World Food Supply, and Demographics. Guest lecturers will be included. Seminar content will change from year-to-year; topics will present information that is new to most students or that adds to information presented in other agriculture department offerings. Students, in groups or individually, will research and present a short seminar in an approved area of interest. Students will be given a problem-solving and decision-making assignment related to one or more topics. 
AGRI 292 3 credits
Practicum II
This course follows AGRI 192 and provides agriculture technology diploma students with a second three-week on-the-job training course in agriculture. Students will work without remuneration for a selected host, in return for which valuable work experience and new skills will be acquired. Only full-time students who have successfully completed their current semester’s courses and have a minimum GPA of 2.0 are eligible to participate. Students’ grades will mainly be based on hosts’ evaluation. With instructor's permission, students may spend part of either AGRI 192 or AGRI 292 acquiring a credentialed skill such as artificial insemination training of cattle or equipment operation. 
University of Victoria
http://www.uvic.ca/
The University of Victoria offers a full range of courses, programs and degrees. The University has 44 Academic departments which offer 140 degree programs. University enrolment is about 20,0000. Detailed lists of the programs and courses UVic offers are available at http://web.uvic.ca/calendar2008/CoIn/CBSuA.html and http://web.uvic.ca/calendar2008/CoIn/CbFa.html 

Disciplines in which UVic offers degrees are summarized below. 

	Astronomy (ASTR)
	Undergraduate
	Graduate

	Biochemistry and Microbiology (BCMB)
	Undergraduate
	Graduate

	Biochemistry (BIOC)
	Undergraduate
	Graduate

	Biology (BIOL)
	Undergraduate
	Graduate

	Chemistry (CHEM)
	Undergraduate
	Graduate

	Earth and Ocean Sciences (EOS)
	Undergraduate
	Graduate

	Forest Biology (FORB)
	 
	Graduate

	Mathematics (MATH)
	Undergraduate
	Graduate

	Microbiology (MICR)
	Undergraduate
	Graduate

	Marine Science (MRNE)
	Undergraduate
	Graduate

	Physics (PHYS)
	Undergraduate
	Graduate

	Science (SCIE)
	 
	 

	Statistics (STAT)
	
	


	Environmental Restoration (ER)
	Undergraduate
	 

	Environmental Studies (ES)
	Undergraduate
	Graduate

	Geography (GEOG)
	Undergraduate
	Graduate

	Engineering (ENGR)
	Undergraduate
	 

	Mechanical Engineering (MECH)
	Undergraduate
	Graduate


Faculty of Science - Degrees and Programs Offered 

The Faculty of Science comprises the Departments of Biochemistry and Microbiology, Biology, Chemistry, Mathematics and Statistics, and Physics and Astronomy, and the School of Earth and Ocean Sciences. Program options are outlined below.
	Faculty of Science Programs

	 
	Honours Program
	Major Program
	General Program

	Astronomy 
	• 
	• 
	 

	Biochemistry 
	• 
	• 
	• 

	Biology 
	• 
	• 
	• 

	Chemistry 
	• 
	• 
	• 

	Earth and Ocean Sciences 
	• 
	• 
	• 

	Mathematics 
	• 
	• 
	• 

	Microbiology 
	• 
	• 
	• 

	Physics 
	• 
	• 
	• 

	Statistics 
	• 
	• 
	• 

	Note: All Honours and Major programs may be taken with a Co-operative Option


COURSES

Biochemistry and Microbiology
Biochemistry Courses (BIOC)

Undergraduate Courses



100-level courses



· 102     Biochemistry and Human Health 

200-level courses



· 299     Biochemistry for Non-Majors 

300-level courses



· 300A   General Biochemistry I 

· 300B   General Biochemistry II 

400-level courses



· 401     Gene Expression in Eukaryotes 

· 403     Biochemistry of Signal Transduction 

· 404     Proteins 

· 407     Plant Molecular Biology and Biochemistry 

· 470     Directed Studies in Biochemistry 

· 499     Undergraduate Thesis 
Graduate Courses



500-level courses



· 501     Gene Expression in Eukaryotes 

· 503     Lipids and Membranes 

· 504     Proteins 

· 507     Plant Molecular Biology and Biochemistry 

· 520     Structure of Nucleic Acids and Gene Expression 
· 521     Biological Membranes 

· 522     Protein Structure and Function 

· 525     Topics in Biochemistry 

· 570     Directed Studies in Biochemistry 

· 599     MSc Thesis: Biochemistry 

600-level courses



· 699     PhD Dissertation: Biochemistry 

Microbiology Courses (MICR)

Undergraduate Courses



200-level courses



· 200A   Introductory Microbiology I 

· 200B   Introductory Microbiology II 

300-level courses



· 302     Molecular Microbiology 

· 303     Immunology 
400-level courses



· 402     Virology 

· 405     Molecular Biotechnology 
· 408     Microbial Pathogenesis 
· 470     Directed Studies in Microbiology 

· 499     Undergraduate Thesis 

Graduate Courses



500-level courses



· 502     Virology 

· 508     Microbial Pathogenesis 

· 520     Microbial Genetics 

· 523     Molecular Biotechnology 

· 525     Topics in Microbiology 

· 570     Directed Studies in Microbiology 

· 599     MSc Thesis: Microbiology 

600-level courses



· 699     PhD Dissertation: Microbiology 
Biochemistry and Microbiology Courses (BCMB)

Undergraduate Courses



300-level courses



· 301A   Intermediate Laboratory I 

· 301B   Intermediate Laboratory II 

400-level courses



· 406A   Advanced Laboratory I 

· 406B   Advanced Laboratory II 

Graduate Courses



500-level courses



· 500     Modern Methods in Biochemistry and Microbiology 

· 580     Seminar 

600-level courses



· 680     Advanced Research Seminar 

Biology Courses (BIOL)
Undergraduate Courses



100-level courses



· 150A   Modern Biology 

· 150B   Modern Biology 

· 150C   Modern Biology for Teachers 

· 190A   General Biology I 

· 190B   General Biology II 

200-level courses



· 215     Principles of Ecology 

· 225     Principles of Cell Biology 

· 230     Principles of Genetics 

300-level courses



· 307     Chordate Zoology 
· 309     Developmental Biology 

· 311     Biological Oceanography 

· 312     Introductory Entomology 

· 314A   Marine Field Biology 

· 318     Systematics of Flowering Plants 

· 319     Marine Ecology 
· 321     Survey of Invertebrates 

· 322     Biology of Marine Invertebrates 

· 323     Algae and Fungi 

· 324     Higher Plants 

· 325     Tree Biology 

· 329     Biology of the Vertebrates of British Columbia 

· 330     Study Design and Data Analysis 
· 334     Plants and People 

· 335     Ichthyology 

· 345     Animal Behaviour 

· 360     Cell Biology 
· 361     Molecular Genetics 

· 362     Techniques in Molecular Biology 

· 365     Animal Physiology 

· 366     Plant Physiology 

· 370     Conservation Biology 

400-level courses



· 400     History of Biology 
· 401A   Biotechnology 

· 401B   Techniques in Biotechnology 

· 404     Sensory Biology 

· 409A   Neurobiology: Molecules to Behaviour 
· 409B   Experimental Neurobiology 

· 410     Herpetology 

· 412     Advanced Entomology 

· 415B   Experimental Mycology 

· 418     Plant Ecology 
· 426     Limnology 

· 427     Population Ecology 

· 432     Molecular Endocrinology 

· 435     Molecular Evolution 

· 436     Human Molecular Genetics 

· 437     DNA Mutation and Repair 

· 438     Ecology of Prokaryotes 

· 439     Molecular Epidemiology 

· 441     Advanced Vertebrate Physiology 

· 446     Advanced Aquatic Ecology 

· 447     Advanced Cell Biology 

· 448     Neuroethology 

· 453     Stress Physiology of Plants 

· 455     Evolution 

· 458     Plant Biochemistry and Biochemical Ecology 

· 460     Honours Seminar 

· 465     The Molecular Basis of Cancer 

· 490A   Directed Studies and Research in Botany 

· 490B   Directed Studies and Research in Ecology 

· 490D   Directed Studies and Research in Marine Biology 

· 490E   Directed Studies and Research in Zoology 

· 490F   Directed Studies and Research in Cell and Molecular Biology 

· 490G   Directed Studies and Research in Evolution 

· 499     Thesis or Tutorial 

Graduate Courses



500-level courses



· 500     Selected Topics in the History and Philosophy of Biology 

· 501     Principles of Genome Analysis 

· 509A   Neurobiology Seminar 

· 509B   Neurobiology Lecture 

· 509C   Neurobiology Laboratory 

· 510     Advanced Topics in Ichthyology 

· 512     Advanced Benthos Ecology 

· 513     Topics in Developmental Biology 

· 514     Advanced Zooplankton Ecology 

· 515     Ecology Seminar 

· 516     Neuroethology 

· 518     Electron Microscopy 

· 519     Advanced Electron Microscopy 

· 520     Techniques in Molecular Biology 

· 521     Advanced Topics in Marine and/or Freshwater Algae 
· 522     Sensory Biology 

· 524     Anthropod Diversity and Conservation 

· 525     Ecological and Evolutionary Physiology 

· 526     Topics in Biological Ultrastructure 

· 527     Advanced Topics in Cell Biology 
· 530     Principles of Taxonomy 

· 532     Topics in Endocrinology 
· 535     Topics in Evolutionary Biology 

· 536     Human Molecular Genetics 

· 538     Topics in Microbial Ecology 

· 540     Molecular Epidemiology 

· 541     The Molecular Basis of Mutation 

· 543     Critical Evaluation of Emerging Ecological Issues 

· 544     Molecular Evolution 

· 549     Individual Study 

· 550     Directed Studies 

· 555     Advanced Evolutionary Biology 

· 560     Graduate Seminar 

· 563     Topics in Applied Statistics 

· 599     Thesis 

600-level courses



· 699     PhD Dissertation 

Chemistry Courses (CHEM)

Undergraduate Courses



000-level courses



· 091     Introduction to Chemistry I 

100-level courses



· 101     Fundamentals of Chemistry: I 

· 102     Fundamentals of Chemistry: II 

· 150     Engineering Chemistry 

200-level courses



· 212     Introductory Quantitative Analysis 

· 213     Practical Spectroscopy 

· 222     Introduction to Inorganic Chemistry 

· 231     Introductory Organic Chemistry 

· 232     Organic Chemistry For Health and Biological Sciences 

· 235     Organic Chemistry 

· 245     Introductory Physical Chemistry 

300-level courses



· 300A   Chemistry in Modern Society 

· 302     Industrial Chemistry with Special Reference to Air Pollution 

· 303     Industrial Chemistry with Special Reference to Water Pollution 

· 318     Instrumental Techniques of Analysis 

· 324     Introduction to Transition Metal Chemistry 

· 335     Synthetic Methods in Organic Chemistry 
· 337     Bio-organic Chemistry 

· 347     Quantum Chemistry 

· 352     Reaction Mechanisms and Dynamics 

· 353     Structure, Reactivity and Bonding 

· 361     Analytical Chemistry Laboratory 
· 362     Inorganic Chemistry Laboratory 

· 363     Organic Chemistry Laboratory 

· 364     Physical Chemistry Laboratory 

400-level courses



· 400A   Applications of Chemistry 

· 411     Advanced Instrumental Analysis 

· 421     Advanced Inorganic Chemistry 

· 423     Organometallic Chemistry 

· 424     Advanced Transition Metal Chemistry 

· 426     Advanced Main Group Chemistry 

· 432     Advanced Organic Synthesis 

· 433     Organic Structure Determination: the Chemistry of Natural Products 

· 434     Physical Organic Chemistry 

· 437     Biological and Medicinal Chemistry 

· 447     Lasers, Reaction Dynamics and Spectroscopy 

· 454     Supramolecular Chemistry 

· 455     Instrumentation and Electronics 

· 458     Statistical Thermodynamics 

· 459     Materials Science 

· 465     Fourth Year Laboratory 

· 466     Fourth Year Laboratory 

· 473     Organic Photochemistry/Reactive Intermediates 

· 475     Electrochemistry 

· 476     Introductory Polymer Chemistry 
· 477     Computational Chemistry 

· 478     Introduction to the Chemical Process Industries 

· 480     Chemical Applications of Group Theory 

· 490     Directed Studies in Chemistry 

· 498     Research 

· 499     Thesis 

Graduate Courses



500-level courses



· 509     Seminar 

· 510     Instrumentation 

· 511     Topics in Instrumental Analysis 

· 521     Advanced Inorganic Chemistry 

· 523     Organometallic Chemistry 

· 525     Advanced Transition Metal Chemistry 

· 526     Topics in Advanced Inorganic Chemistry 

· 527     Advanced Main Group Chemistry 

· 533     Organic Synthesis 

· 536     Organic Photochemistry/Reactive Intermediates 

· 537     Biological and Medicinal Chemistry 

· 538     Supramolecular Chemistry 

· 547     Reaction Dynamics and Spectroscopy 

· 550     Chemical Applications of Group Theory 

· 555     Statistical Thermodynamics 

· 556     Topics in Advanced Physical Chemistry 

· 577     Computational Chemistry 

· 590     Directed Studies 

· 599     MSc Thesis 

600-level courses



· 633     Topics in Advanced Organic Chemistry 

· 634     Physical Organic Chemistry 

· 645     Advanced Electrochemistry 

· 646     Surface Science 
· 647     Materials Science 
· 670     Property-directed Synthesis Discussion 

· 676     Polymer Science 

· 680     Reactivity, Dynamics and Spectroscopy Discussion 

· 699     PhD Dissertation 
Earth and Ocean Sciences Courses (EOS)

Undergraduate Courses



100-level courses



· 110     Introduction to the Earth System: I 

· 120     Introduction to the Earth System: II 

200-level courses



· 201     Sedimentary Geology 

· 202     Structural Geology 

· 205     Mineralogy 

· 210     Introductory Geophysics 

· 240     Geochemistry 

· 260     Earth System Evolution through Deep Time 

300-level courses



· 300     Earth Science Field School 

· 311     Biological Oceanography 

· 312     Introductory Chemical Oceanography 

· 313     Geological Oceanography 

· 314     Descriptive Physical Oceanography 

· 315     Acoustical Oceanography 

· 316     Igneous and Metamorphic Geology 

· 330     Paleobiology 

· 335     Isotopes in Geosciences 

· 340     Atmospheric Sciences 

· 350     Understanding the World's Oceans 

· 365     Climate and Society 

· 370     Earthquakes, Volcanoes and Geologic Hazards 

400-level courses



· 400     Advanced Field School 
· 403     Global Biogeochemical Cycles 

· 408     Marine Geology 

· 410     Global Tectonics 

· 416     High Temperature Petrology 

· 420     Resource Geology 

· 422     Energy Resources 

· 425     Aqueous Chemistry in the Earth and Ocean 

· 427     Geophysics 

· 431     Physical Oceanography 

· 433     The Climate System 

· 435     Waves in the Ocean 

· 440     Hydrogeology 

· 450     Quaternary Geology 
· 460     Earth System Science 

· 480     Applied Geophysics 

· 490     Directed Studies in Earth and Ocean Sciences 

· 499     Honours Thesis 

Graduate Courses



500-level courses



· 500     Organic Geochemistry 

· 503     Global Biogeochemical Cycles 

· 504     Selected Topics in Geochemistry 

· 506     Global Bioevents and the Paleobiological Record 

· 508     Marine Geology 

· 510     Plate Tectonics: the Geological Record 

· 511     Plate Tectonic Processes 

· 512     Earth System Science 

· 516A   Ocean Acoustics I 

· 516B   Ocean Acoustics II 

· 519     Selected Topics in Geophysics 

· 520     Geophysical Fluid Dynamics 

· 523     Seismology 

· 525     Research Frontiers in Earth and Ocean Science 

· 526     Inverse Theory in Earth and Ocean Sciences 

· 530     Waves in the Ocean 

· 531     Physical Oceanography 

· 534     Ocean Mixing Processes 

· 537     Isotopes in Earth and Ocean Sciences 

· 538     Aqueous Geochemistry and the Environment 

· 540     Hydrosphere-Lithosphere Reactions in Hydrogeology 

· 550     The Ocean-Atmosphere System 

· 551     Introductory Dynamic Meteorology 

· 552     Numerical Methods in Atmospheric and Oceanic Modelling 

· 553     Carbon Cycle Dynamics 

· 554     Atmospheric Dynamics 

· 560     Time Series Analysis 

· 570     Graduate Student Workshop 

· 580     Directed Studies 

· 599     MSc Thesis 

600-level courses



· 699     PhD Dissertation 
Physics Courses (PHYS)

Undergraduate Courses



Courses offered by the Department of Physics and Astronomy are also found under the following course code: ASTR (Astronomy).

100-level courses



· 102     General Physics 

· 112     Basic Physics 

· 120     Mechanics: I 

· 122     Mechanics For Engineers 

· 125     Fundamentals of Physics 
200-level courses



· 210     Introductory Geophysics 

· 214     An Introduction to Laboratory Electronics 

· 215     Introductory Quantum Physics 

· 216     Introductory Electricity and Magnetism 

· 220     Mechanics and Special Relativity 

· 242     Computers in Science 

· 290     Directed Studies 

300-level courses



· 303     Origin of Space, Time and Matter in the Universe 
· 313     Atomic and Molecular Physics 

· 314     Nuclear Physics and Radioactivity 

· 317     Thermodynamics 

· 321A   Classical Mechanics: I 

· 321B   Classical Mechanics: II 

· 323     Quantum Mechanics: I 

· 325     Optics 

· 326     Electricity and Magnetism 

400-level courses



· 410     Topics in Mathematical Physics: I 

· 411     Time Series Analysis 
· 415     General Relativity and Cosmology 

· 420     Topics in Mathematical Physics: II 

· 421     Statistical Mechanics 

· 422     Electromagnetic Theory 
· 423     Quantum Mechanics: II 

· 424     Particle Physics 

· 425     Topics in Electronics Instrumentation 

· 426     Fluid Mechanics 

· 427     Geophysics 

· 428     Introductory Solid State Physics 

· 429A   Honours Laboratory 

· 429B   Honours Project 

· 431     Continuum Mechanics 

· 432     Medical Physics 

· 460     Physics Seminar 

· 490     Directed Studies 

Graduate Courses



Students should consult the Department concerning the courses offered in any particular year. PHYS 500 to 512 offered as A or B.

500-level courses



· 500     Quantum Mechanics 
· 502A   Classical Electrodynamics 

· 502B   Topics in Advanced Electrodynamics 

· 503     Theory of Relativity 
· 504     Atomic and Molecular Spectroscopy 
· 505     Advanced Classical Mechanics 
· 506A   Particle Physics: I 

· 506B   Particle Physics: II 

· 507A   Solid State Physics I 

· 507B   Solid State Physics II 

· 508     Topics in Nanophysics 

· 510     Advanced Methods in Mathematical Physics 

· 511A   Topics in Nuclear and Particle Physics: I 

· 511B   Topics in Nuclear and Particle Physics: II 

· 513     Topics in Theoretical Physics 

· 515     Data Analysis Techniques for Physics and Astronomy 

· 521A   Techniques in Nuclear and Particle Physics: I 

· 521B   Techniques in Nuclear and Particle Physics: II 

· 534     Radiotherapy Physics: I 

· 535     Radiotherapy Physics: II 

· 539     Radiation Dosimetry 

· 540     Medical Imaging 

· 545     Anatomy and Physiology for the Medical Physicist 

· 560     Seminar 

· 580     Directed Studies 

· 599     MSc Thesis 

600-level courses



· 600A   Quantum Field Theory I 

· 600B   Quantum Field Theory II 

· 699     PhD Dissertation 

Statistics Courses (STAT)

Undergraduate Courses



200-level courses



· 252     Statistics For Business 
· 254     Probability and Statistics For Engineers 

· 255     Statistics For Life Sciences: I 

· 256     Statistics For Life Sciences: II 

· 260     Introduction to Probability and Statistics: I 

· 261     Introduction to Probability and Statistics: II 

300-level courses



· 350     Mathematical Statistics: I 

· 353     Applied Regression Analysis 

· 354     Sampling Techniques 

· 355     Statistical Methods in Biology and Medicine 

· 357     Statistical Methods in Quality Assurance 

· 359     Data Analysis 

400-level courses



· 450     Mathematical Statistics: II 

· 453     The Design and Analysis of Experiments 

· 454     Topics in Applied Statistics 

· 455     Distribution-Free Statistics 

· 456     Multivariate Analysis 

· 457     Time Series Analysis 

· 458     Generalized Linear Models 

· 459     Survival Analysis 

Graduate Courses



500-level courses



· 552     Applied Stochastic Models 

· 553     Multivariate Analysis 

· 554     Time Series Analysis 
· 556     Topics in Statistics 

· 557     Sampling Techniques 

· 558     Design and Analysis of Experiments 

· 559     Survival Analysis 

· 561     Theory of Inference 
· 562     Distribution Free Statistics 

· 563     Topics in Applied Statistics 

· 568     Generalized Linear Models 

· 589     Statistics Seminar 

· 598     Master's Project 

· 599     Master's Thesis 

Environmental Restoration Courses (ER)

Undergraduate Courses



200-level courses



· 200     Scientific Principles and Concepts for Environmental Restoration 

300-level courses



· 311     Principles and Concepts of Ecological Restoration 

· 312A   Field Study in Ecological Restoration I 

· 312B   Field Study in Ecological Restoration II 

· 313     Biodiversity and Conservation Biology 

· 314     Ethical, Legal and Policy Aspects of Environmental Restoration 
· 325     Ecosystems of British Columbia, Canada and the World 

· 326     Traditional Systems of Land and Resource Management 

· 327     Ecorestoration Strategies: Case Studies 

· 328     Forest Restoration and Sustainable Forestry 

· 329     Mining Restoration 

· 330     Role of Engineering and Geoscience in Environmental Restoration 

· 331     Urban Restoration and Sustainable Agricultural Systems 

· 332     Selection and Propagation of Native Plants for Ecological Restoration 

· 333     Reclamation and Restoration of Contaminated Sites 

· 334     Soil Conservation and Restoration 

· 335A   Restoration of Fresh Water Aquatic Systems 

· 335B   Restoration of Marine Aquatic Systems 

· 336     Education, Communication and Dispute Resolution in Restoration of Natural Systems 
· 338A-D Special Topics in Environmental Restoration 

· 351     Introduction to Non-Timber Forest Products (NTFP) and their Management 

· 352     Non-Timber Forest Management and Sustainable Use in Major Forest Zones of BC 

· 390     Environmental Restoration Project 
400-level courses



· 400     Seminar in Environmental Restoration 

· 411     Advanced Principles and Concepts of Ecological Restoration 

Environmental Studies Courses (ES)

Undergraduate Courses



200-level courses



· 200     Introduction to Environmental Studies 

· 240     Ecological Processes 
300-level courses



· 301     Political Ecology 

· 312     Environmental Economics 

· 314     Philosophy and the Environment 

· 320     Conservation Biology 

· 321     Ethnoecology 

· 341     Ecological Restoration 

· 344     Ecological Methods 

· 348     Biodiversity and Conservation Biology 

· 380     Environmental Topics: Topics in Political Ecology 

· 381     Environmental Topics: Topics in Ethnoecology 

· 382     Environmental Topics: Topics in Ecological Restoration 

400-level courses



· 402     Global Issues in Sustainability 

· 404     Discourses of Environmentalism 

· 414     Systems Theory: An Introduction to Natural and Social Systems 

· 417     Women and Environments 

· 418     Environmental Law: Policy and Legislation 

· 419     Green Legal Theory 

· 421     Ethnobotany: Plants and Human Cultures 

· 423     Traditional Systems of Land and Resource Management 

· 428     Ethnographic Methods in Environmental Research 

· 430     Cultural Ecology 

· 446     Sustainable Fisheries 

· 461     Environmental Impact Assessment 

· 462     Environmental Protection 

· 470     Field Study 

· 480     Advanced Environmental Topics in Political Ecology 

· 481     Advanced Environmental Topics in Ethnoecology 

· 482     Advanced Environmental Topics in Ecological Restoration 

· 490     Directed Studies 

Graduate Courses



500-level courses



· 500     Perspectives on Environmental Theory 
· 501     Methods, Research Design and Communication 
· 502     Thesis Proposal Preparation 
· 570     Field Study 
· 580     Seminar in Political Ecology 

· 581     Seminar in Ethnoecology 

· 582     Seminar in Ecological Restoration 

· 590     Directed Studies 

· 599     MA, MSc Thesis 

Forest Biology Courses (FORB)

Graduate Courses



500-level courses



· 507     Plant Molecular Biology and Biochemistry 

· 515     Advanced Experimental Mycology 

· 523     Molecular Biotechnology 

· 527     Advanced Plant Biochemistry and Biochemical Ecology 

· 528     Advanced Plant Stress Physiology 

· 538     Topics in Microbial Ecology 

· 549     Individual Study in Forest Biology 

· 560     Forest Biology Seminar 

· 570     Advanced Topics in Forest Biology 

Geography Courses (GEOG)

Undergraduate Courses



100-level courses



· 101A   Biophysical Systems and the Human Environment 

· 101B   Introduction to Human Geography 

· 110     Introduction to the Earth System: I 

· 120     Introduction to the Earth System: II 

200-level courses



· 209     Introduction to Resource Management 

· 211     Economic Geography 

· 218     Cultural Geography 

· 219     Geography of British Columbia 

· 222     Introduction to Geographical Information 

· 226     Introduction to Quantitative and Qualitative Methods in Geography 

· 228     Digital Geomatics 

300-level courses



· 306     Geography of Canada 

· 308     Introduction to GIS 

· 314     Global Environment Change and Human Response 

· 319     Remote Sensing of the Environment 

· 322     Digital Remote Sensing 

· 323     Cartography 

· 324     Directions in Geography 

· 325     Field Surveying 

· 326     Special Topics in Geographic Data Analysis 

· 327     Qualitative Methods in Human Geography 

· 328     Geographic Information Sciences I 

· 329     Geographic Information Sciences II 

· 340     Geography of the City 

· 343     Planning and Urban Development 

· 344     Urban Problems of Pacific Rim Developing Countries 

· 346     Geography of Environment and Health 
· 347B   Geographies of Development 

· 352     Introduction to the Geography of the Coastal Zone 

· 353     Coastal and Marine Resources I 

· 355     Coastal Communities 

· 357     Protected Areas: Principles and Concepts 

· 358     Landscape Ecology 

· 370     Hydrology 

· 371     Water Resources Management 

· 372     Physical Climatology 

· 373     Applied Climatology 

· 374     Biogeography 

· 375     Forest Resource Management 

· 376     Geomorphology I 
· 379     Pedology 

· 382     Geography of Southeast Asia 

· 383     Physical and Cultural Geography of China 

· 384     Geography of Japan 

· 385     Environmental Aesthetics 

· 386     World Political Geography 

· 388     Regional Studies 

400-level courses



· 418     Advanced Spatial Analysis and Geo-statistics 

· 420     Field Studies in Coastal Geomatics 

· 422     Advanced Topics in Digital Remote Sensing 

· 424     Field Studies in Coastal Geomorphology 

· 425     Survey Methods and Analysis in Geography 

· 428     Advanced Topics in Geographic Information Sciences 

· 430     Seminar in Coastal Studies 

· 431     Geography of Tourism 

· 438     Aquaculture in British Columbia 

· 439     Coastal Community Health 

· 440     Interpreting the Suburban Landscape 

· 441     The Design and Planning of Cities 

· 442     Geography of Chinatowns and Chinese Migration 

· 445     Social Planning and Community Development 

· 448     Urban Social Geography and Planning 

· 450     Decision Making in Resources Management 

· 453     Coastal and Marine Resources II 

· 456     Wildlife Resource Management 

· 457     Protected Areas: Management Challenges 

· 458     Marine Aquaculture: Social, Economic and Environmental Dimensions 

· 472     Disaster Planning 
· 473     Medical Geography 

· 474     Advanced Biogeographical Concepts 

· 475     Boundary Layer Climatology 

· 476     Geomorphology II 

· 477     Field Studies in Physical Geography 

· 480     Advanced Hydrology 

· 485     Landscapes of the Heart 

· 486     Human Geography Case Study 

· 490     Directed Studies in Geography 

· 491     Advanced Special Topics in Geography 

· 499     Honours Seminar and Essay 

Graduate Courses



500-level courses



· 500     Colloquium and Communication in Geography 

· 518     Advanced Spatial Analysis and Spatial Statistics 

· 522     Geographical Enquiry 

· 523     Qualitative Methods in Geography 

· 524     Quantitative Methods in Geography 

· 536     Seminar in Human and Social Geography 

· 537     Seminar in Physical Geography 

· 538     Seminar in Geomatics 

· 539     Seminar in Resource Management 

· 546     Advanced Topics in Human and Social Geography 

· 547     Advanced Topics in Physical Geography 

· 548     Advanced Topics in Geomatics 

· 549     Advanced Topics in Resource Management 

· 590     Directed Studies in Geography 

· 599     MA, MSc Thesis 

600-level courses



· 699     PhD Dissertation 

Marine Science Courses (MRNE)

Undergraduate Courses



400-level courses



· 400     Directed Studies 

· 401     Special Topics in Marine Biology 

· 402     Special Topics in Marine Biology 

· 410     Marine Invertebrate Zoology 
· 412     Biology of Marine Fishes 

· 415     Structure and Function in Animals 

· 420     Marine Phycology 

· 425     Ecological Adaptations of Seaweeds 
· 430     Marine Ecology 

· 435     Introduction to Biological Oceanography 

· 436     Ecology and Evolution of Intertidal Organisms 

· 437     Marine Population Ecology and Dynamics 

· 440     Biology of Marine Birds 
· 445     Biology of Marine Mammals 

· 450     Principles of Aquaculture 

· 454     Special Topics in Aquaculture 

· 480     Seminars and Papers in Marine Science 

Graduate Courses



500-level courses



· 500     Directed Studies 

· 501     Special Topics 

· 502     Special Topics 

Mathematics Courses (MATH)

Undergraduate Courses



100-level courses



· 100     Calculus: I 

· 101     Calculus: II 

· 102     Calculus For Students in the Social and Biological Sciences 

· 120     Precalculus Mathematics 

· 122     Logic and Foundations 

· 133     Matrix Algebra For Engineers 

· 151     Finite Mathematics 

· 160A   Mathematics For the Elementary Teacher: I 

· 160B   Mathematics For the Elementary Teacher: II 

200-level courses



· 200     Calculus of Several Variables 

· 201     Introduction to Differential Equations 

· 202     Intermediate Calculus For Computer Science 

· 205     Multivariable Calculus 

· 208     Mathematics for Economics and Econometrics 

· 222     Discrete and Combinatorial Mathematics 

· 233A   Matrix Algebra: I 

· 233C   Introduction to Algebra 

· 242     Mathematics of Finance 

· 299     Problem-Solving Seminar 

300-level courses



· 322     Intermediate Combinatorics 
· 323     Applied Differential Equations 

· 325     Intermediate Ordinary Differential Equations 

· 326     Introduction to Partial Differential Equations 

· 330A   Advanced Calculus 

· 330B   Introduction to Complex Variables 

· 333A   Abstract Algebra: I 

· 333C   Linear Algebra 

· 334     Foundations of Analysis 

· 348     Numerical Methods with Applications to Finance and Economics 
· 352     Introduction to Probability 

· 360     Mathematics for Education and Liberal Arts 

· 362     Elementary Number Theory 

· 368A   Euclidean Geometry 

· 368B   Non-Euclidean Geometry 

· 375     Philosophy of Mathematics 

· 377     Mathematical Modelling 

· 399     Advanced Problem-Solving Seminar 

400-level courses



· 415     History of Mathematics 

· 422     Combinatorial Mathematics 

· 423     Graph Theory 

· 433C   Abstract Algebra: II 

· 433D   Applied Algebra 
· 434     Real Analysis: I 

· 435     Real Analysis: II 

· 438     Introduction to Complex Analysis 

· 445A   Advanced Ordinary Differential Equations 
· 445B   Advanced Partial Differential Equations 

· 447     Nonlinear Programming 
· 452     Stochastic Processes 

· 462     Topics in Number Theory 

· 465     Topics in Topology 

· 477     Stochastic Financial Modelling 
· 490     Directed Studies in Mathematics 

· 491A   Topics in Applied Mathematics 

· 491B   Topics in Pure Mathematics 

Graduate Courses



500-level courses



· 510     Abstract Algebra 

· 511     Topics in Matrix Theory and Linear Algebra 
· 520     Number Theory 

· 522     Combinatorics 

· 523     Graph Theory 

· 529     Topics in Discrete Mathematics 

· 530     Real Analysis 

· 531     Functional Analysis 

· 532     Introduction to Operator Theory 

· 533     Topics in Operator Theory and Operator Algebras 

· 535     Topics in Analysis 

· 538     Complex Analysis 

· 540     Topology 

· 550     Topics in Applied Mathematics 

· 551     Differential and Integral Equations 

· 555     Topics in Probability 

· 560     Mathematical Models 

· 570     Optimal Control Theory 

· 580     Topics in Pure Mathematics 

· 581     Directed Studies 

· 585     Seminar 

· 586     Operator Theory Seminar 

· 587     Applied Math Seminar 

· 588     Discrete Mathematics Seminar 

· 591E   Topics in Mathematics For Secondary Teachers 

· 599     Master's Thesis 

600-level courses



· 690     Directed Studies 

· 699     Dissertation 

Engineering Courses (ENGR)
Undergraduate Courses


Courses offered by the Faculty of Engineering are also found under the following course codes: CENG (Computer Engineering), CSC (Computer Science), ELEC (Electrical Engineering), MECH (Mechanical Engineering) and SENG (Software Engineering).

000-level courses



· 020     Introduction to Professional Practice 

200-level courses



· 240     Technical Writing 

· 280     Engineering Economics 

· 297     Technology and Society 

400-level courses



· 400     Sustainable Energy Systems Design Project 

· 446     Technical Report 

· 466     Integrated Mechatronics and Embedded Systems Project 

· 498     Engineering Law 

Mechanical Engineering Courses (MECH)
Undergraduate Courses


Courses offered by the Faculty of Engineering are also found under the following course codes: CENG (Computer Engineering), CSC (Computer Science), ELEC (Electrical Engineering), ENGR (Engineering) and SENG (Software Engineering).

100-level courses



· 141     Engineering Fundamentals: I 

200-level courses



· 200     Engineering Drawing 

· 220     Mechanics of Solids: I 

· 240     Thermodynamics 

· 242     Dynamics 

· 285     Properties of Engineering Materials 

· 295     Engineering Fundamentals: II 

300-level courses



· 320     Mechanics of Solids: II 

· 330     Machine Dynamics 

· 335     Theory of Mechanisms 

· 345     Mechanics of Fluids: I 

· 350     Engineering Design 

· 360     Design of Mechanical Elements 

· 390     Energy Conversion 

· 392     Mechanics of Fluids: II 

· 395     Heat and Mass Transfer 

400-level courses



· 400     Design Project 

· 410     Computer Aided Design 

· 411     Planning and Control of Production Systems 

· 420     Finite Element Applications 

· 421     Mechanical Vibrations 

· 423     Engineering Ceramics 

· 425     Engineering Optimization and Applications 

· 430     Robotics 

· 435     Automatic Control Engineering 

· 440     Water Wave Phenomena 

· 443     Advanced Thermodynamics 

· 445     Cryogenic Engineering 

· 447     Energy Systems 

· 449     Fuel Cell Technology 

· 450     Special Topics 

· 455     Instrumentation 

· 458     Mechatronics 
· 460     Computer Aided Manufacture 

· 462     Small Business Organization 

· 465     Machine Vision and Sensors 

· 466     Microelectromechanical Systems 

· 471     Fracture, Fatigue and Mechanical Reliability 

· 473     Ferrous and Non-ferrous Metals 

· 475     Aircraft Design 

· 485     Mechanism and Manipulator Synthesis 

· 492     Transport Phenomena 

· 493     Design of Thermo-Fluid Systems 

· 495     Computational Fluid Dynamics and Heat Transfer 

· 499     Technical Project 

Graduate Courses



500-level courses



· 501     Introduction to Continuum Mechanics 

· 504     Mechanical Vibration 

· 520     Computer-Aided Design CAD 

· 521     Computer-Aided Manufacture (CAM) 

· 524     Planning and Control of Advanced Manufacturing Systems 

· 528     Analysis, Reasoning and Optimization in CAD and Concurrent Engineering 

· 531     Fluid Mechanics 

· 535     Computational Fluid Dynamics and Heat Transfer 

· 536     Microfluidics 

· 537     Kinetic Theory and Microscale Flows 

· 540     Transport Phenomena 

· 541     Advanced Thermodynamics 

· 542     Energy Systems and Exergy Analysis 

· 543     Cryogenic Engineering 

· 544     Renewable Energy 

· 549     Fuel Cell Technology 

· 550     Advanced Control Theory 

· 551     Advanced Kinematics of Manipulators 

· 559     Theoretical Kinematics 

· 561     Analytical Methods in Engineering 

· 563     Finite Element Analysis 

· 564     Advanced Finite Elements 

· 565     Nonlinear Finite Elements 

· 571     Fracture, Fatigue and Mechanical Reliability 

· 573     Ferrous and Non-Ferrous Metals 

· 575     Engineering Ceramics 

· 577     X-ray Analysis of Engineering Materials 

· 580     Selected Topics in Mechanical Engineering 

· 590     Directed Studies 

· 595     Seminar 

· 598     MEng Project Report 

· 599     MASc Thesis 

600-level courses



· 695     Seminar 
· 699     PhD Dissertation 

Vancouver Island University (Malaspina)
http://www.mala.ca/index.asp
Vancouver Island University, formerly Malaspina University-College, operates four campuses including a main campus in Nanaimo and regional campuses in Duncan, Powell River and Parksville and Qualicum. VIU also operates Milner Gardens and Woodlands in Qualicum Beach. The university serves a student population of 18,000 full-and part-time learners and employs over 2,000 faculty and staff. 

VIU offers a number of academic and applied programs of relevance to the natural resources sector, outlined below.
Science & Technology Programs

Degrees

· Bachelor of Natural Resources 

· Bachelor of Science in Fisheries & Aquaculture 

· Bachelor of Science  - with concentrations in
· Biology 

· Chemistry 

· Computing Science 

· Earth Science 

· Geography 

· Mathematics 

Transfer Programs 

· Engineering 

· Physics 

Diplomas

· Advanced Diploma in GIS Applications 

· Computing Science 

· Fisheries & Aquaculture Technology 

· Fisheries & Aquaculture, Post-Degree Diploma 

· Green Building & Renewable Energy Technician 

· Forest Resources Technology 

· Information Technology & Applied Systems 

· Resource Management Officer Technology 
Certificates

· Horticultural Technician Foundation 

· Renewable Energy Technology 

· Sustainable Greenhouse Management 

· Sustainable Landscape Management 

For a complete listing of VIU’s programs go to http://www.mala.ca/calendar/index.asp
Bachelor of Natural Resource Protection

http://www.mala.ca/calendar/UniversityDegreeCompletion/bnatResourceProtection.asp
This four year degree program builds on the existing 2-year Resource Management Officer Technology (RMOT) diploma program. The Bachelor of Natural Resource Protection enables RMOT diploma graduates to receive an undergraduate degree after an additional 2 years of course work. The popular RMOT diploma has been offered at VIU since 1987 and currently meets the educational requirements for conservation officers, park rangers and fishery officers in BC. Parks Canada, however, has increased its educational requirement for a National Park Warden to a bachelor degree in the natural sciences. This degree has been designed to meet those requirements, while also providing an advanced credential for other career opportunities in the natural resource conservation and protection field. VIU is the only academic institution in BC to offer this specialized degree and only one of two to offer a comparable degree in Western Canada. In addition to advanced courses in natural resource management and law enforcement, there is a four month field practicum in the fall of fourth year. In this practicum, students choose an off-campus field placement with either an enforcement or a resource management agency.
COURSES

	Year 3 
	Credits 

	FALL Semester 

	FISH 307  (3)  Environmental Hydrology 

An introduction to hydrologic principles with emphasis on land use and the associated effects on wildlife. Topics will include survey techniques and instrumentation, and students will participate in a survey of a local urban stream, applying theoretical techniques to a field environment. 
	3

	RMOT 305  (3)  Advanced Field Skills 

An advanced study of skills required for the fish, wildlife and parks field. Topics include coastal navigation, boat handling, wilderness survival and orienteering, ATV operation, physical fitness testing, conflict resolution scenarios, firearms ballistics, specialized use and handling, and others as required.
	3

	RMOT 306  (3)  Environmental Monitoring 

An overview of environmental impacts and the common tools used in environmental monitoring with emphasis on aquatic habitats. Topics include environmental impact sources, industrial pollutants, habitat alterations, the biological responses to environmental disturbances at all levels of the ecosystem, and the common methods for environmental monitoring.
	3

	RMT 359  (3)  Management of Parks and Protected Areas 

An examination of the management of parks and protected areas for tourism/recreation values, as well as for conservation values.
	3

	Elective* 
	3

	SPRING Semester 

	ENGL 225  (3)  Business and Technical Writing 

A study in technical communications including planning and organization, outlining, summarizing, presenting data, handling references, and editing for students in business, technical, and other programs. Oral presentations are part of the in-class work. 
	3

	GEOG 328  (3)  Geographic Information Systems 

Introduction to geographic information systems, including spatial data theory and analysis. Topics include spatial and attribute data, analytical operations and modeling. Labs include data query, overlays, buffering, and layouts (vector data) and interpolations, terrain modeling, buffering and layout (raster data). 
	3

	RMOT 357  (3)  Research Methods in Natural Resource Management 

An examination of the theory and practice involved in planning and conducting research, including data analysis techniques and report preparation. Specific discussion and examples are directed towards the natural resource management area.
	3

	RMOT 395  (3)  Advanced Investigative Procedures (Effective Sep 2008) 

An examination of the theory and practice of advanced law enforcement procedures used in conducting complex legal investigations. Topics include search warrants, environmental case law, intelligence gathering and probes, vehicle and foot surveillance, undercover operations, informants, networking, enforcement equipment, major case files, and link analysis. 
	3

	Elective* 
	3


	Year 4 
	Credits 

	FALL Semester 

	RMOT 470  (15)  Advanced Field Practicum in Natural Resource Protection 

A work experience or internship semester that involves student participation in the natural resource protection field, either through compliance and enforcement or management options. Students will collaborate with a sponsoring agency and the development of job related competencies will be a focus of both practicum options. 
	15

	SPRING Semester 

	RMOT 401  (3)  Wildlife Management 

An examination of the principles of wildlife and habitat management, with an emphasis on bird and mammal species found in the forest habitats of BC. Topics include the integration of both wildlife and human requirements in order to successfully manage the resource. 
	3

	RMOT 423  (3)  Fisheries Management 

An examination of both the theory and practice of fisheries management. Topics include both coastal marine fisheries and inland freshwater fisheries management. Aspects of fisheries management are discussed in lectures, which also include guest speakers from scientific agencies and the various fishing sectors.
	3

	RMOT 496  (3)  Resource Management and Aboriginal Rights 

An examination of Canadian Aboriginal relations, with a focus on the history and current status of treaties regarding First Nations fishing and hunting practices in British Columbia. Topics include the treaty negotiation process, current case law, and integrated resource management approaches.
	3

	RMOT 497  (3)  Special Investigations: Forensics and Habitat Prosecutions 

An examination of the protocols and procedures used in fish and wildlife forensics. Topics include crime scene investigations, exhibit procedures, and field and lab forensic techniques used to identify wildlife parts. This course will also examine investigative procedures involving habitat alterations or introductions of deleterious substances into the environment.
	3

	Elective* 
	3

	Total Credits 
	30


ELECTIVES

ANTH 430  (3)  Forensic Anthropology 

An examination of forensic anthropology for criminology and anthropology students. Examines the archaeology of the crime scene, the retrieval of contextual information, the science of osteology, pathological conditions, trauma, and cause of death evidence. Includes process of identifying human remains through sex, age, stature, (3:0:0)

BIOL 329  (3)  Vertebrates of B.C. 

An examination of the evolution, classification, natural history, identification, management, and conservation of the terrestrial vertebrates of BC. Lectures provide the conceptual background. Laboratories emphasize identification of terrestrial vertebrates native to BC. Includes regular field trips to local areas, as well as a compulsory trip to the Bamfield Marine Station, with nominal cost. 

BIOL 457  (3)  Biodiversity and Conservation Biology 

An introduction to methods used in modern taxonomy and biodiversity assessment, including the various types and meanings of biodiversity, Internet resources, interactive computer programs for storing and manipulating taxonomic data, factors that generate and maintain biodiversity in various biomes, and the presentation of results to other biologists. 

CHEM 301  (3)  Aqueous Environmental Chemistry 

An introduction to properties and composition of natural waters including gas and solid equilibria. Examines the role of pH, redox and complexation on important chemical processes. Applications of these principles include pulp and paper processing, water and wastewater treatment technologies, acid mine drainage, corrosion prevention, chemical transformation of biocides in fresh and marine waters.

CRIM 230  (3)  Criminal Law 

A study of the nature, purpose, scope and application of the criminal law in Canada. Topics include the legal concepts of actus reus, mens rea, criminal responsibility, and legal defenses. (3:0:0)

CRIM 290  (3)  Alternative Conflict Resolution in Criminal Justice Systems 

A survey of the ideology, assumptions, theories and practices informing alternative conflict resolution models emerging in various criminal justice systems throughout the world. The aboriginal foundations for dispute resolution in Canada, New Zealand, Australia, the United States and some Western European countries provide an historical context, as well as the social forces behind disillusionment with retributive responses to criminal offending. Examines evaluations of alternative conflict models such as accountability boards, healing circles, restorative justice options for youth, family conferences, victim-offender mediation programs, and similar programs taking place which involve prisoners. (2:1:0)

FISH 322  (3)  Coastal and Estuarine Ecosystems 

Physical and biological elements of coastal oceanography, with emphasis on B.C. coastal environments. Explores the dynamics of coastal pelagic, benthic and intertidal ecosystems, with stress on fisheries resources and their management. Begins with a one-week field trip to a marine station in Alert Bay, B.C., usually in the first week of classes or during the week before classes begin in September. Students are advised to consult the Fisheries and Aquaculture Chair before registering for this course. (3:0:3)

FISH 420  (3)  Marine Biodiversity and Conservation 

Biological diversity of marine environments. Topics: defining/measuring biodiversity, role of biodiversity in functioning of marine ecosystems, biodiversity, conservation. Biodiversity of tropical ecosystems and Canada's three oceans. Laboratories combine field-collecting trips, sample processing, application of multiple biodiversity analyses/models to data. Note: Offered alternate years. (3:0:2 for 14 weeks)

FNAT 325  (6)  First Nations Perspectives and the Natural Environment 

An exploration of the historical and contemporary relationships between First Nations and the physical environment, particularly on the British Columbia coast. Topics may include: the elements, flora and fauna of the sea and the forest; traditional and contemporary forest management; food, medicine and health; the relevance of modern science (particularly ecology and ethnobotany); and the economics of sustainable development. (3:3:0)

FRST 299  (3)  Modern Issues in Forest Ecosystem Management 

An introduction to the great variety of topics as well as the intricate complexities of forest ecosystem management. Designed as an elective for students, as well as the general public who have an interest in natural resources management in British Columbia. Note: 3 hrs/week, delivered in one evening per week. (3:0:0)

FRST 351  (3)  Forest Pathology  

A broad overview of plant pathology as it relates to the forest trees of BC. Focus is on pathogens that cause significant economic or environmental impact. Emphasis is on diagnostics, mechanisms of infection and spread, and practical disease management options. Accepted towards Malaspina's Bachelor of Science, Major in Biology. (2:0:2)

FRST 352  (3)  Forest Insect Pest Management  

An introduction to the major forest insect pests in B.C. Topics include insect biology (morphology, physiology and classification, life histories) ecological and economic impacts, diagnostics, sampling techniques, and management options. Accepted towards Malaspina's Bachelor of Science - Major in Biology and Bachelor of Natural Resource Protection. (2:0:2)

GEOG 326  (3)  Remote Sensing 

An examination of the principles of aerial photography and satellite imagery. Include an examination of digital image processing, multispectral and colour photography, thermal imagery, and radar imagery are used in this course. Applications of remote sensing to natural resource and urban growth management issues are assessed. GEOG 326 was formerly called GEOG 229; credit will not be granted for both courses. (2:0:2)

GEOG 350  (3)  Natural Resource Management 

An introduction to the conceptual, technical and economic foundations of resource management. Emphasizes contemporary problems and resolution techniques. Examines the use and development of natural resources important to western Canada (water, agriculture, forests, fish, mining, energy, recreation) from a geographic, economic and institutional perspective. (3:0:0)

GEOG 373  (3)  Biogeography 

An examination of the attributes of the biosphere from a geographic perspective. Considers the evolution of plant and animal communities and biomes. An integrative course that examines concepts and knowledge from physical geography, geology, ecology and evolutionary biology. (2:0:2)

GEOG 452  (3)  Natural Resource Assessment 

Focuses on the assessment of land and water resources. Topics include the principles of natural resource assessment and evaluation; resource surveys; and methods of resource assessment to aid multiple land-use management. Case studies are used. The importance of remote sensing and GIS in assessing natural resources. (3:0:0)

GEOG 454  (3)  Decision-making in Natural Resource Management 

Examination of the basic theories and concepts underlying the management of natural resources, including their application in practice at the policy and field levels. An overview of the decision making process, the current context of resource management issues, management strategies, and implementation of resource decisions. Case studies are used. (3:0:0)

GEOG 456  (3)  Issues in Natural Resource Management 

An examination of the integrated nature of issues that affect resource management, and potential solutions at the local, regional, national, and global levels. Issues include pressures on terrestrial, atmospheric, and marine ecosystems; the dilemma of stock resources, etc. Local professionals will provide guest lectures on contemporary issues. (3:0:0)

GEOG 474  (3)  GIS Applications in Natural Resource Management 

An advanced course in GIS applications that focuses on the use of geographic information systems as a tool in addressing a range of issues associated with managing natural resource bases. Topics include land use allocation, modeling movement/spread of a phenomenon, visual analysis of resource development, and hydrologic and watershed modeling. (1:0:3)

GEOL 312  (3)  Environmental Geology (Effective Sep 2008) 

An examination of the geological aspects of our environment. Topics include earthquakes, volcanoes, landslides, environmental geochemistry, climate change, geological resources, and the environmental implications of their exploitation. Many examples from British Columbia are presented through field trips or case studies. Note: this course may also be offered on-line. GEOL 312 was formerly called GEOL 212; credit will not be granted for both courses. (3:0:3)

GEOL 470  (3)  Earth Science Issues in British Columbia (Effective Sep 2008) 

An in-depth examination of current earth science issues within British Columbia using both guest speakers and student seminars. Verbal and written communication techniques in geoscience will be explored. Topics could include: mineral resources, oil and gas, geological hazards, renewable energy, climate change, or others of interest to participants. (0:3:0)

INTD 494  (3)  Integrated Seminar in Natural and Cultural Resource Management 

An in-depth interdisciplinary study of natural and cultural resource use and allocation issues. Topics include social, economic, ecological and political implications of resource use conflicts and resolution approaches; political and institutional processes of resource and environmental management; the role of citizens groups, land/resource owners, First Nations, and non-governmental organizations (NGOs). Students from different disciplines will learn from one another in order to become educated, articulate and responsible stakeholders of British Columbia resources upon graduation. (3:0:0)

MGMT 292  (3)  Organizational Behaviour 

A study of how behaviour generated by people in organizations affects the individual, relationships with others, and performance in groups with focus on the way organizations function as a whole and the factors which relate to effectively managing organizations. Credit will only be granted for one of HRMN 292 or MGMT 292. (2:1:0)

Resource Management Officer Technology 

http://www.mala.ca/calendar/Technology/rmot.asp
This two-year diploma program is designed to prepare students for careers related to the protection and management of Canada’s fisheries, wildlife, and parks resources. The program is supported by an Advisory Committee made up of management and enforcement representatives from the Federal Department of Fisheries and Oceans, Provincial Ministry of Environment, BC Parks, Parks Canada, Environment Canada, and from resource user groups. Students are required to participate in a two-week practicum at an off-campus location in the Fall semester of the second year. Students are encouraged to seek employment with a resource management and protection agency, or in work related to natural resource enhancement or monitoring, in the summer between first and second year. RMOT students are assisting various natural resource law enforcement agencies in monitoring illegal activities within the central Vancouver Island area. These patrols allow students first-hand experience in actual field and communication skills required to monitor and report illegal activities. All these activities are closely monitored with appropriate levels of training and coaching from both RMOT instructors and resource officers. Resource Management Officer Technology diploma program graduates interested in further studies can apply to the Bachelor of Natural Resource Protection degree offered at Vancouver Island University.

Program Outline 

	YEAR 1 
	

	RMOT 151  (3)  Small Motors 

An introduction to the operation and maintenance of small two and four-stroke engines. Emphasis is on stationary gas engines and outboard motors. 
	3 

	RMOT 191  (3)  Project in B.C. Resources I 

Independent study project on B.C.'s fisheries resources. Term report and oral presentation required.
	3 

	RMOT 192  (3)  Project in B.C. Resources II 

Independent study project on B.C.'s wildlife and parks resources. Term paper and oral presentation required. 
	3 

	RMOT 194  (3)  Resource Acts and Regulations I 

This course, together with RMOT 294T, is a review and application of all Acts and Regulations pertaining to the protection of fish, wildlife and the environment relating to enforcement and protection in B.C. 
	3 

	RMOT 200  (3)  B.C. Fisheries 

Identification, biology and management of B.C.'s fisheries resources. 
	3 

	RMOT 201  (3)  B.C. Wildlife 

Identification, biology and management of B.C.'s wildlife resources.
	3 

	RMOT 202  (3)  Introduction to Parks and Protected Areas 

An introduction to the park and protected areas in BC including municipal, regional, provincial, and federal jurisdictions. The course will also include an overview of the park systems in the other western Canadian provinces. 
	3 

	RMOT 205  (2)  Field Skills 

A series of practical workshops, including radio operation, first aid, safety, survival, marine navigation, map reading and others as required.
	2 

	Biology 121 (Introductory Zoology) 
	4 

	English 115 (College Composition) 
	3 

	FISH 211  (3)  Life History and Management of Salmonids 

A review of salmonids natural history in B.C.; the implications of life-history patterns; and the opportunity these patterns provide for fisheries managers, including a review of government stocking and enhancement strategies, as well as fisheries regulation.
	3 

	Mathematics 181 (Intro to Statistics I) 
	3 


	YEAR 2 
	

	RMOT 206  (3)  Habitat Management 

Description of fish and wildlife habitat, methods of assessing habitat potential, and procedures for habitat protection, improvement, and pollution investigation techniques. 
	3 

	RMOT 251  (2)  Resource Management Seminars 

Seminar sessions dealing with current B.C. and Canadian issues in natural resource management and protection. RMOT 251 was formerly called RMOT 251T; credit will not be granted for both courses.
	2 

	RMOT 271  (2)  Field Practicum 

A two-week, off-campus field practicum with an incumbent Fishery, Conservation or Park Officer, or approved equivalent. 
	2 

	RMOT 272  (2)  Fitness, Self Defense, Small Firearms Safety and Practice 

Physical fitness and self defense with small firearms safety training. Students are required to meet a physical fitness standard. Range practice is included. RMOT 272 was formerly called RMOT 272T; credit will not be granted for both courses.  
	2 

	RMOT 291  (3)  Project in B.C. Resources III 

Independent study project dealing with enforcement issues related to B.C. and Canada's fish, wildlife and parks resources. Report to Crown Counsel is prepared.  
	3 

	RMOT 292  (3)  Project in B.C. Resources IV 

Continuation of independent study dealing with enforcement issues related to B.C. and Canada's fish, wildlife and park resources. A second major report to Crown Counsel is prepared. 
	3 

	RMOT 294  (3)  Legal and Investigative Procedures I 

An introduction to investigative procedures used in natural resource law enforcement to enable the student to apply applicable legislation.
	3 

	RMOT 295  (3)  Legal and Investigative Procedures II 

Procedures for enforcing Acts and Regulations, investigative procedures such as gathering and securing legal evidence, conducting searches and seizures.
	3 

	RMOT 296  (3)  Court and Administrative Procedures 

Case preparation, legal reports, court rules and protocol, presenting evidence, and administrative requirements and procedures. 
	3 

	RMOT 297  (3)  Wildlife-Human Conflicts 

An examination of wildlife/human interactions in British Columbia. Large carnivores, ungulates, and smaller species of wildlife impact on human lives and property in many ways. Topics include bear and cougar attacks, animal control methods, translocations, rehabilitation methods, wildlife in captivity, and commercial use of wildlife. 
	3 

	GEOG 226  (3)  Introductory Spatial Analysis for the Environmental Sciences 

An introduction to spatial analysis in environmental sciences. Topics include mapping processes, interpretation of topographic and thematic maps, and Geographical Information Systems (GIS). Key component is the scope and magnitude of human impact on the environment, including spatial distributions and patterns of human activity. Case studies used to illustrate how GIS is used as a tool in addressing environmental and natural resource management issues.
	3 

	FISH 207  (3)  Invertebrate Identification and Biology for RMOT Students 

A three-hour lab course mainly devoted to the identification of important B.C. invertebrates for RMOT students.
	3 

	FRST 256  (3)  Forest Ecosystems and Hydrology 

An introduction to the basic structure and function of forest ecosystems and forest hydrology. Topics include plant identification of the major forest site indicators, noxious weeds and poisonous plants, plant uses. Biogeoclimatic ecosystem classification and site assessment, forest soils, tree species identification and silvical characteristics, principles of forest hydrology including the hydrologic cycle, watershed analysis and function, stream morphology, stream processes, stream flows, water quality, drainage structures, forest roads and soil erosion control.
	3 


Forest Resources Technology 

http://www.mala.ca/calendar/Technology/forestresources.asp
This two-year Technology Diploma program provides the technical training required for starting a career in most fields of forest technology. The program emphasizes the recognition and appreciation of all the major values of the forest including timber, recreation, wildlife, range, fish, water, and aesthetics. The program is accredited by the Canadian Technology Accreditation Board. Graduates of this program meet the required standard for membership in the Association of B.C. Forest Professionals (ABCFP) as Registered Forest Technologists (RFT). 
Twelve courses in the program are currently recognized by the ABCFP and may be credited toward gaining the status of Registered Professional Forester (RPF) in accordance with the Foresters Act of B.C. Credit may be granted towards VIU’s Bachelor of Natural Resource Protection, Bachelor of Science, Major in Biology, and Bachelor of Science in Fisheries & Aquaculture programs, as well as forestry degree programs at UBC, UNBC, and University of Alberta. 

Students are required to complete two one-day First Aid courses (O.F.A. Level 1 & Transportation Endorsement) by the end of September of the first year. In the summer, between the first and second year of the program, all students are expected to obtain a forestry-related job to broaden their knowledge of practical forestry. VIU assists students in obtaining forestry employment, both during the summer months and following graduation. Second year students may participate in international field schools and receive VIU credit while studying at designated forestry schools abroad.

Students may transfer into the second year of VIU’s Forestry program either from community colleges in B.C., or from a recognized forest technology school in Canada or the United States. VIU students have the opportunity of transferring to other institutions. Students wishing to obtain an undergraduate degree in Forest Resource Management or Forest Operations from the University of British Columbia (UBC) School of Forestry may, after completing the VIU program (“bridging” year), transfer directly into third year at UBC. 

Program Outline 

	YEAR 1 
	Credits 

	FRST 111  (3)  Forest Measurements I 

Introduction to forest surveying. Topics: field notes; measurements of distance; direction and elevation; calculations and hand plotting related to traverses; computer applications to survey data including area calculations; obtaining, recording and plotting of topographic detail; and care, maintenance, and adjustment of surveying instruments.
	3 

	FRST 112  (3)  Forest Measurements II 

A continuation of FRST 111, focusing on the measurements of standing and felled timber, use of volume tables, and compilation of stand and stock tables. Topics: sampling methods, theory and application with reference to forest inventory, operational cruising techniques, compilation of data, derivation of net volumes, and statistical analysis. 
	3 

	FRST 121  (2)  Photogrammetry and Mapping 

Practical use and applications of forestry-oriented aerial photography: photo preparation for stereoscopic viewing; utilization of photos to determine scale, area, etc.; preparation and use of photos in woods navigation; utilization of N.T.S. and B.C.G.S. indices for ordering photos and maps.
	2 

	FRST 122  (1)  Photo Interpretation 

Species identification and typing on aerial photos. Identification of major landforms and their influence on forestry/roadbuilding operations. Intro to remote sensing.  
	1 

	FRST 131  (2)  Forest Botany and Ecosystems 

Ministry of Forests' Biogeoclimatic Ecosystem Classification; site assessment and plant collection using significant site indicator species. FRST 131 was formerly called FRST 131T; credit will not be granted for both courses.  
	2 

	FRST 132  (2)  Forest Dendrology and Silvics 

Dendrology and silvics of native British Columbia trees; introduction to basic anatomy of herbaceous and woody stems, roots, leaves, and reproductive structures. 
	2 

	FRST 144  (2)  Forest Resources Administration I 

Intro to forest resources administration agencies of BC and Canada, focusing on forest management. Emphasis on legislation, tenure, and regulations that govern natural resources management. 
	2 

	FRST 151  (2)  Forest Soils I 

An introduction to the natural sciences of geology, geomorphology, soils and hydrology, with a focus on understanding their relationship in developing the forest environment. Topics include the effects of forest practices on the environment and measures to prevent its degradation. Accepted towards Malaspina's Bachelor of Science. 
	2

	FRST 152  (2)  Forest Soils II 

A continuation of Forest Soils I. FRST 152 was formerly called FRST 232; credit will not be granted for both courses.
	2 

	FRST 162  (2)  Fire Management 

Overview of Canadian Forest Fire Weather Index; fire weather; fuels, topography and their influence on fire behaviour; fire management, detection and suppression; use of hand tools, fire pumps, heavy equipment, and aircraft; fire command organization; and fire use for slash and hazard abatement, forest, range, silviculture, and wildlife management projects. 
	2 

	FRST 172  (1)  Road Location and Traversing 

An introduction to basic field procedures in the design, layout, and location of forest roads. Includes surveying and field note requirements and their transfer and manipulation to RoadEng software. 
	1 

	FRST 181  (3)  Computer Applications for Forest Technologists 

Intro to computer applications for students of Forest Resources Tech. The emphasis is computer applications relating to resources management. Theoretical topics: basics of computer structure, function, and recent development. Practical topics: spreadsheets, databases, Web page design, and "RoadEng." 
	3 

	FRST 182  (2)  Geographic Information Systems 

An introduction to Global Positioning System (GPS) and Geographic Information Systems (GIS) as employed by the Ministry of Forests and forest industry. 
	2 

	ENGL 115 (College Composition) 
	3 

	ENGL 225 (Business & Technical Writing) 
	3 

	MATH 171 (Mathematics for Forestry Technology) 
	2 

	MATH 181 (Introduction to Statistics) 
	3 

	Total Credits 
	38 


	YEAR 2 
	Credits 

	FRST 201  (1)  Communications I 

Opportunity for students entering second year to prepare a technical report based on recent summer employment. If such employment was impossible, the report topic must receive prior approval by the Program Chair.
	1 

	FRST 202  (1)  Communications II 

A continuation of technical writing skills acquired in FRST 201. Emphasis is on technical writing and public speaking
	1 

	FRST 211  (2)  Forest Measurements IV 

A study of coastal log scaling, grading and residue surveying with application in field projects. Topics include stratification and statistics as they relate to forest measurements; residue and waste survey techniques as per Ministry of Forests' policies and procedures; and forest inventory, growth, and yield. FRST 211 was formerly called FRST 211T; credit will not be granted for both courses.
	2 

	FRST 212  (2)  Forest Measurements V 

Intro to basic principles and field techniques of silviculture survey systems as per Ministry of Forests' standards. Cruise project with all steps from initial cruise design to cruise analysis. Current industry trends (call grading and net factoring) and advanced cruising techniques (3-P sampling and use of relascope).
	2 

	FRST 231  (2)  Silviculture I (Effective Sep 2008) 

Intro to silvicultural techniques and methods used in BC Forestry: overview of classic silvicultural systems; reproduction, natural and artificial regeneration; nursery operations, seedlings; site preparation, purposes, objectives; seedling physiology, growth and development; site diagnoses and silvicultural prescriptions; vegetation management; silvicultural techniques, surveys record-keeping, contract administration; principles of forest genetics.
	2 

	FRST 233  (3)  Silvicuture II 

A continuation of FRST 231. 
	3 

	FRST 234  (1)  Ecological Site Diagnosis 

A field-oriented course to provide skills in forest ecosystem recognition and mapping. 
	1 

	FRST 241  (1)  Forest Resources Administration II 

A continuation of FRST 144. Topics: timber supply and sustained yield; history, structure, and functions of the BC Ministry of Forests; BC stumpage appraisal systems; natural resources administration and planning procedures.
	1 

	FRST 242  (2)  Integrated Resource Management and Seminar 

An introduction to British Columbia's natural resources and resource-based industries, aimed at broadening the appreciation of other demands on forest land use. Topics include people, soil, water, forestry, agriculture, fisheries, wildlife, recreation, mining and grazing. Extensive use is made of qualified guest speakers from various resource spheres. Students will also participate in seminars that examine current issues. Accepted towards Malaspina's Bachelor of Science, Major in Biology degree. 
	2 

	FRST 261  (2)  Logging 

Intro to the role of harvesting in multiple-use forestry and its control and planning, including tree-to-truck harvesting systems for BC coast and interior. Lab exercises include the use of power saws and emphasize logging layout. 
	2 

	FRST 262  (2)  Harvesting 

Cost control of operations using budgets, interest rate calculations, machine rates, equipment replacement, and inventory control. Logging contracts and construction project planning will be addressed.
	2 

	FRST 271  (2)  Roads and Transportation 

Basic forest engineering skills for truck-road location, including road curves, grade lines, traversing, and plans and profiles. Survey and road standards. Earthworks calculations. Computer-aided road design. 
	2 

	FRST 272  (2)  Roads 

A study of development plans in log-production planning and scheduling. Topics include GIS-aided development planning; environmental constraints and proper forestry practices; culvert and bridge design; and assessment and costing roads.
	2 

	FRST 281  (1)  Information Technology I 

An introduction to data collection software and hardware devices used in the forest industry. Primary focus is on capture field sampling data (e.g. silviculture surveys, timber cruising, etc) and its transfer to office data bases. 
	1 

	FRST 282  (1)  Information Technology II  

An introduction to various computing software and hardware used in the forest industry. Topics include silviculture survey data collection input and transfer, timber cruising software, Electronic Coastal Appraisal System, Geographic Information System data input and transfer, and Global Position Systems 
	1 

	FRST 291  (2)  Interior Field Trip 

Intro to interior forest types, emphasizing differences from coastal forests and the unique methods of harvesting, silviculture, and management that must be employed. An international trip may be substituted subject to availability of funding and destinations where relevant comparisons to BC forestry can be made.
	2 

	FRST 351  (3)  Forest Pathology 

A broad overview of plant pathology as it relates to the forest trees of BC. Focus is on pathogens that cause significant economic or environmental impact. Emphasis is on diagnostics, mechanisms of infection and spread, and practical disease management options. Accepted towards Malaspina's Bachelor of Science, Major in Biology.  
	3 

	FRST 352  (3)  Forest Insect Pest Management 

An introduction to the major forest insect pests in B.C. Topics include insect biology (morphology, physiology and classification, life histories) ecological and economic impacts, diagnostics, sampling techniques, and management options. Accepted towards Malaspina's Bachelor of Science - Major in Biology and Bachelor of Natural Resource Protection.
	3 

	Total Credits 
	33 


Bachelor of Science in Forest Resource Management —Transfer Program 

Vancouver Island University offers the equivalent of the first two years of the University of British Columbia Bachelor of Science in Forestry (B.S.F.) Forest Resource Management major degree program. After completion of 2nd year of study at VIU, students will transfer directly into the 3rd year of the UBC 4–year undergraduate degree program. Details are only provided for courses that differ from the Forest Resources Technology program curriculum.

	YEAR 1 
	Credits 

	BIOL 121 (Introductory Zoology) 
	4 

	BIOL 122 (Introductory Plant Biology) 
	4 

	CSCI 110 (Intro to Computers and Computer Applications) 
	3 

	ECON 211 (Principles of Microeconomic Theory) 
	3 

	ENGL 115 (College Composition) 
	3 

	FRST 111 (Forest Measurements I) 
	3 

	FRST 112 (Forest Measurements II) 
	3 

	FRST 131 (Forest Dendrology and Silvics) 
	2 

	FRST 132 (Forest Botany and Ecosystems) 
	2 

	FRST 144 (Forest Resources Administration I) 
	2 

	FRST 151 (Forest Soils I) 
	2 

	FRST 152 (Forest Soils II) 
	2 

	Total Credits 
	33 


	YEAR 2 
	Credits 

	FRST 200  (3)  Forest Botany II 

This course examines factors that affect the survival and health of plants, especially trees. Topics: structure and anatomy, growth patterns, mineral nutrition, photosynthesis, hormones, water relations, ecology, reproduction and genetics of plants. Laboratories will demonstrate some of these topics by observation and by experiments
	3 

	FRST 231 (Silviculture I) 
	2

	FRST 234 (Ecological Site Diagnosis) 
	1 

	FRST 241 (Forest Resources Administration II) 
	1 

	FRST 271 (Roads and Transportation) 
	2 

	GEOG 350  (3)  Natural Resource Management 

An introduction to the conceptual, technical and economic foundations of resource management. Emphasizes contemporary problems and resolution techniques. Examines the use and development of natural resources important to western Canada (water, agriculture, forests, fish, mining, energy, recreation) from a geographic, economic and institutional perspective. 
	3 

	GEOG 350  (3)  Natural Resource Management 

An introduction to the conceptual, technical and economic foundations of resource management. Emphasizes contemporary problems and resolution techniques. Examines the use and development of natural resources important to western Canada (water, agriculture, forests, fish, mining, energy, recreation) from a geographic, economic and institutional perspective. 
	3 

	MATH 121 (Calculus I) 
	3 

	MATH 181 (Introduction to Statistics) 
	3 

	PHYS 111 (Physics for the Life Sciences I) 
	4 

	Electives
	9 

	Total Credits 
	34 


Bachelor of Science in Fisheries & Aquaculture 

http://www.mala.ca/calendar/UniversityDegreeCompletion/bscfisheries.asp
The Bachelor of Science in Fisheries & Aquaculture degree program is a four-year degree program requiring 126 credits of study. It is an applied technology degree program. In association with the two-year Fisheries & Aquaculture diploma program and the Bachelor of Science, Major in Biology degree program, the B.Sc. in Fisheries & Aquaculture degree provides a mix of a broad science background and applied, hands-on, technical skills. Graduates will be well schooled in scientific principles, have an understanding of the philosophical and ethical underpinnings of science, and will be trained in the practical skills required to enter employment in industry or government. 

The B.Sc. in Fisheries & Aquaculture has been designed to offer students a great deal of flexibility, and there are several routes through this program. Students may begin in year one and complete the program at the end of year four, or they may enter at year two or three from Vancouver Island University or from other institutions. They may also complete the two-year Fisheries & Aquaculture Technology diploma program and then proceed to the B.Sc. with up to two years (60 credits) of advance credit. Some students elect this pathway after completing the Technology program and then working in industry for a few years. 

Third and fourth-year students in the B.Sc. in Fisheries & Aquaculture program may apply to UBC, Faculty of Agricultural Sciences, to take up to a full semester (15 credits) of courses related to their studies. UBC has many relevant courses in such subject areas as Management and Economics of Food Production Systems, Marketing and Product Development, and others. This option offers the student a broad range of subject areas and the flexibility to design a program to satisfy specialized interests. 

VIU has an international reputation in fisheries and aquaculture applied research, technology transfer, training, and education. VIU boasts an extensive array of facilities and equipment: three cool-water hatchery complexes; a warm-water hatchery; salt-water system; fish disease laboratory; lake study field station; oyster farm; sturgeon, trout, and wild and cultured salmon research programs. The proximity of VIU to fresh-water lakes and streams, as well as to the ocean and estuaries allows fieldwork in these habitats to be a central part of the students’ education.  The new Centre for Shellfish Research (CSR), located beside the Department of Fisheries & Aquaculture, was created to facilitate the emergence of the B.C. shellfish aquaculture industry as a sustainable economic engine for healthy, vibrant coastal communities.  Furthermore, the federal government’s Pacific Biological Station in Nanaimo provides access to numerous acclaimed fisheries scientists and one of Canada’s best libraries in this field. The Bamfield Marine Station offers core courses and electives. A student exchange program with the Department of Fisheries and Wildlife at Oregon State University (OSU) allows VIU Students to take upper-level courses at OSU. 

Core Courses 

	YEAR 1 
	

	FISH 123  (4)  Concepts in Biology 

An overview of biological principles and concepts, with an emphasis on aquatic examples. Topics include properties of biological molecules, metabolism, cell structure and function, genetics, physiology, and animal development. 

or
BIOL 121  (4)  Introductory Zoology 

An introduction to the biology of invertebrate and vertebrate animals from ecological and evolutionary perspectives. Emphasis is on the diverse behavioural, physiological and ecological adaptations of living animals. Labs emphasize taxonomic classification, evolutionary trends and functional morphology of the major animal phyla. 
	4 

	AQUA 204  (4)  Aquatic Plant Ecology and Culture 

Ecology, physiology, and taxonomy of marine and fresh water macrophytes. Also, the culture of seaweeds, emphasizing Canadian species. 
	4 

	Chemistry 111/112 or 121/122 or 111/122 
	8 

	Math 121/122 (Calculus I/II) 
	6 

	Physics 111/112 (Physics for the Life Sciences I/II) 
	8 

	Degree English Requirements
	6 

	Total Credits 
	36 


	YEAR 2 
	

	AQUA 205  (4)  Invertebrate Zoology  

An introduction to the functional morphology, ecology and behaviour of invertebrates, stressing symbiotic interactions and natural history of marine invertebrates of the Pacific northwest. 
	3 

	AQUA 222  (4)  Larval Rearing and Invertebrate Culture 

A review of invertebrate culture methods, including the culture of small larvae and live feeds, shrimp farming, oyster hatchery operations, oyster grow-out technology, and culture of other molluscs such as clams, mussels and scallops. Includes labs, a field trip, and classroom lectures. Some of the larval rearing techniques are applicable to fish, especially those with very small larvae
	3 

	AQUA 227  (3)  Fish Husbandry I 

An examination of salmonid culture including broodstock management (capture, determination of gonadal development, egg takes), and incubating eggs and alevins to the time of ponding and first feeding. The course parallels events in local hatcheries where students participate in fish culture work during field days. 
	3 

	BIOL 201  (3)  Principles of Biochemistry 

An introduction to the principles of Biochemistry. Topics include properties of biomolecules, basic enzymology, metabolism, bioenergetics, nucleic acid and protein structure and synthesis, biochemical signalling, and an introduction to immunochemistry.
	3 

	BIOL 212  (3)  Genetics 

An analysis of the nature and function of genetic material; transmission genetics; molecular genetics and population genetics. 
	3 

	Chemistry 231 (Organic Chemistry I) 
	3 

	Mathematics 211 (Statistics I) or
Mathematics 181 (Intro to Statistics) 
	3 

	FISH 211  (3)  Life History and Management of Salmonids 

A review of salmonids natural history in B.C.; the implications of life-history patterns; and the opportunity these patterns provide for fisheries managers, including a review of government stocking and enhancement strategies, as well as fisheries regulation. 
	3 

	FISH 253  (3)  Fisheries Engineering I-Hydrology 

Watershed hydrology and principles of field measurements. Includes the effects of land use and the practical aspects of making hydrologic measurements. Explores surveying techniques to accurately collect and display field data. Requires completion of a physical map and a detailed report for a selected urban stream. 

or
AQUA 254  (3)  Fisheries Engineering II-Hydraulics 

An in-depth look at water resource engineering, focusing on enclosed systems. Principles of flow including flow measurements, piping systems, pump selection, hydraulics of cultural units, and development of aquaculture facilities. Examines various recirculation possibilities. Includes a project on a current engineering topic.
	3 

	Total Credits 
	27 


	YEARS 3 and 4 
	

	AQUA 327  (3)  Salmonid Husbandry 

Methods and principles of salmonid culture, including enhancement and commercial aspects. The curriculum coincides with the natural life cycle of local salmonids, beginning with broodstock and egg handling, and concluding with grow-out techniques and broodstock production.

or

AQUA 331  (3)  Advanced Fish Culture 

Advanced techniques in salmonid and warm-water fish culture including chromosome manipulation, hormonal induction techniques, general fish reproductive biology, and specific methods for non-salmonid species.
	3 

	AQUA 341  (4)  Diseases of Fish and Shellfish  

A survey of the principle diseases of cultured fish and shellfish. Laboratory work includes training in handling fish, sampling methods, and diagnostic techniques. 
	3 

	AQUA 371  (3)  Aquaculture Practices I 

The third in a series of courses on the operation of fish culture facilities. Students will spend an average of one day a week working at a fisheries or aquaculture facility.
	3 

	AQUA 372  (3)  Aquaculture Practices II 

The fourth in a series of courses on the operation of fish culture facilities. Students will spend an average of one day a week working at a fisheries or aquaculture facility.
	3 

	AQUA 392  (3)  Project in Husbandry IV 

The final course in the project series (191T, 192T, 291T). A final report is required detailing the methods and results of all four semesters.
	3 

	AQUA 473  (3)  Summer Field Practicum 

A 4-month work session (usually paid) in either fisheries or aquaculture, usually in the summer between years 3 and 4 of the program. Must be approved by program faculty. Requires completion of an oral presentation and a detailed report on the work session. Successful completion of this course is a prerequisite to completing the program.
	3 

	CHEM 311  (3)  Environmental Chemical Analysis 

An examination of environmental sampling and analysis methods, including an introduction to spectroscopic and electrochemical principles used in analysis. Topics include quality control (blanks and standard additions), application of statistical methods, and laboratory techniques. The lab component emphasizes standard methods of analysis for water and sediment samples including physical/aggregate properties, dissolved gases, inorganic ions, organic-N/P, organic aggregate constituents, and metals.
	3 

	Math 203 (Biometrics) 
	3 

	FISH 321  (3)  Lake and Stream Ecosystems 

An introduction to fresh water ecosystems, with an emphasis on physical, chemical, climatological, and biotic influences on the ecological plant and animal communities of lakes and streams. Emphasis on management of aquatic resources, especially of fisheries, and on the effects of human activities on these resources and the ecological communities in which they are found. Includes a one-week field trip, usually the week before classes begin in September, to a northern Vancouver Island study lake where a lake survey is completed. Students are advised to consult the Fisheries and Aquaculture Chair before registering for this course
	3 

	FISH 322  (3)  Coastal and Estuarine Ecosystems 

Physical and biological elements of coastal oceanography, with emphasis on B.C. coastal environments. Explores the dynamics of coastal pelagic, benthic and intertidal ecosystems, with stress on fisheries resources and their management. Begins with a one-week field trip to a marine station in Alert Bay, B.C., usually in the first week of classes or during the week before classes begin in September. Students are advised to consult the Fisheries and Aquaculture Chair before registering for this course. 
	3 

	FISH 324  (4)  Ichthyology 

Taxonomy, ecology, behaviour, and physiology of marine and freshwater fishes. Laboratory emphasis is on anatomy, aging, classification, and identification of worldwide fishes. 
	3 

	FISH 423  (3)  Fisheries Management 

An examination of the theory and application of modern fisheries management. An exploration of both theory and practice, emphasizing the B.C. Coast and its marine fisheries. Aspects of management are discussed in lectures, which include guest speakers from the scientific establishment and from the fisheries industry. The dynamics of oceanographic conditions, changing climate, fishing power, and social factors are combined to present an analysis of the fisheries of B.C. and the North Pacific.
	3 

	FISH 490  (3)  Directed Studies in Fisheries and Aquaculture 

Project is planned with an instructor in the department who will act as academic supervisor. Projects are varied, but usually include library research as well as direct experimentation of field data collection. Work is distinct from FISH 491 project. This course may be repeated once for credit. 

and one upper-level science elective
or
FISH 491  (6)  Undergraduate Research Project 

An introduction to research methods. In conjunction with a faculty supervisor, students develop a research proposal during the spring prior to their research, implement the research, prepare a formal written scientific report, and give a verbal presentation of the results of the research. 
	6 

	Total Credits 
	42 


List of Suggested Electives 

	AQUA 331  (3)  Advanced Fish Culture 

Advanced techniques in salmonid and warm-water fish culture including chromosome manipulation, hormonal induction techniques, general fish reproductive biology, and specific methods for non-salmonid species.
	3 

	Biology 200 Principles of Cell Biology 
	3 

	Biology 322 Terrestrial Ecosystems 
	3 

	Biology 331 Physiology and Genetics of Prokaryotes 
	3 

	Biology 332 Microbial Ecology 
	3 

	Biology 334 Virology 
	3 

	Biology 353 Non-Vascular Plants 
	3 

	Biology 356 Biological Issues in Forestry 
	3 

	Biology 395 Tropical Biology 
	3 

	Biology 402 Evolution 
	3 

	Biology 403 Current Topics in Biology 
	3 

	FISH 333  (3)  Tropical Coastal Ecosystems 

A lecture/laboratory/field course. Topics include mangrove, coral reef, grass flat, sand beach and rocky shore ecology, as well as tropical estuary study. Part of the International Field School in Fisheries, taught in Trang, Thailand. Field work will include mangrove klongs, offshore coral reefs, and beach studies. 
	3

	FISH 334  (3)  Tropical Marine Aquaculture 

A review of the principles of aquaculture, with attention paid to major species farmed, structure of industries, nature of technology, and research activities. Contains a strong environmental impact component in which the effects of aquaculture on the coastal environment are discussed, and preventative or mitigative measures are reviewed. Includes lectures, laboratory work, and field trips to local farms and hatcheries. Part of the International Field School in Fisheries, taught in Trang, Thailand.
	3 

	FISH 490  (3)  Directed Studies in Fisheries and Aquaculture 

Project is planned with an instructor in the department who will act as academic supervisor. Projects are varied, but usually include library research as well as direct experimentation of field data collection. Work is distinct from FISH 491 project. This course may be repeated once for credit
	3 

	FISH 420  (3)  Marine Biodiversity and Conservation 

Biological diversity of marine environments. Topics: defining/measuring biodiversity, role of biodiversity in functioning of marine ecosystems, biodiversity, conservation. Biodiversity of tropical ecosystems and Canada's three oceans. Laboratories combine field-collecting trips, sample processing, application of multiple biodiversity analyses/models to data.
	3

	FRST 242  (2)  Integrated Resource Management and Seminar 

An introduction to British Columbia's natural resources and resource-based industries, aimed at broadening the appreciation of other demands on forest land use. Topics include people, soil, water, forestry, agriculture, fisheries, wildlife, recreation, mining and grazing. Extensive use is made of qualified guest speakers from various resource spheres. Students will also participate in seminars that examine current issues. Accepted towards Malaspina's Bachelor of Science, Major in Biology degree. 
	3 

	MGMT 192  (3)  Principles of Management 

An examination of the process of achieving organizational goals through the use of strategic and operational strategies involving the four major management functions: planning, organizing, leading, and controlling.
	3 

	MGMT 381  (3)  Entre/Intrapreneurship 

An introduction to entrepreneurship and intrapreneurship, exploring the risks and benefits of start-ups, either as an independent business person or within the context of a company. Topics include developing and evaluating business opportunities and starting a new venture, including the preparation of a business plan. 
	3 


Fisheries and Aquaculture Technology 

http://www.mala.ca/calendar/Technology/fisheries.asp
Technology Diploma in Fisheries and Aquaculture
The program is an integrated, research-based approach to the aquatic sciences, including courses similar to those offered in the diploma program.  It is designed to develop well-rounded technologists with a broad background in the practical and academic skills of fish and invertebrate culture, fisheries habitat and fish stock assessment, wild stock management, business management, and environmental control and planning. Both the “why” and “how” are presented through formal lectures and practical experience. The selection of program material is designed to give a broad theoretical background to provide flexibility, as well as foster a professional attitude toward a future career. Students will spend approximately 25 per cent of their time on “hands-on” fisheries and aquaculture projects on- and-off campus. Students may take the Fisheries and Aquaculture Diploma program in 1, 2 or 3-year formats (2, 4 or 6 semesters). In addition, there is an option to take up to two terms of paid, co-operative education work placements. 

The first year provides a foundation in such basic conceptual areas as statistics, biology, English, habitats of fish and fish rearing methods. There is a weekly practicum, in which students are sent into the field for a day to work in various aquacultural or fisheries facilities (salmonid hatcheries, spawning channels, wild fish projects, oyster farms, invertebrate hatcheries and others), and students also work one half day each week on aquaculture or fisheries field projects on campus (trout farm), or in nearby satellite University facilities (wild salmon hatchery, sturgeon and algae labs). Many courses also involve significant field experience. Over the two years this practical work experience exposes students to a wide variety of activities, and introduces them to the facilities, organizations and personnel important in their future careers. 

Students work in fisheries or aquaculture summer jobs between their first and second year. Assistance in finding jobs is provided by VIU Faculty and staff, and students will receive credit for the summer practicum courses on completion of required written reports and oral presentation. 

In the second year, students are exposed to more advanced and specialized topics in fisheries and aquaculture. These include engineering courses for both fisheries (hydrology with a stream surveying component) and aquaculture (e.g., hydraulics and hatchery design), as well as special courses in aquaculture. There is a special field course on practical limnology in which students work and live, for a week, on the shores of a remote lake under flycamp conditions. Both the second-year weekly practicum and project courses may be designed by the student to emphasize areas of special interest. 

Bachelor of Science in Fisheries & Aquaculture degree

There are several routes by which students can attain the B.Sc. in Fisheries & Aquaculture. They may enter this program directly in year 1 and proceed through four years of work to the degree, or students who wish to combine the practical aspects of the Technology Diploma in Fisheries and Aquaculture with further academic education may wish to consider entry into the degree program after completion of the diploma program. Taking this path will result in two credentials: a Diploma in Technology and a B.Sc. in Fisheries & Aquaculture, which may be a very useful combination when entering the job market. 

Students have the option of graduating from the two-year diploma program and later, after some years of work, returning to VIU to complete the B.Sc. degree. Students with a strong background in science may wish to consider selecting courses, which may contribute up to two years’ credit towards a B.Sc.—Fisheries & Aquaculture degree. Students from other degree programs, including those from other universities and colleges, may enter the B.Sc. program in third year. B.Sc. in Fisheries & Aquaculture students also have the option of completing one or two semesters at UBC, Faculty of Agriculture or Oregon State University (OSU), Department of Fisheries and Wildlife, on an exchange program. 

The National Research Council has established an office in the Aquaculture Department at Vancouver Island University to provide services of NRC’s Industrial Research Assistance Program (IRAP), especially applied aquaculture research, to the North Vancouver Island region. The program involves direct extension services or funding for research and development projects. 

Post-Degree Diploma in Aquaculture Systems Management at UBC and VIU 

This one-year diploma program, conferred by UBC, is in the management of aquaculture productions systems. Students spend one semester at UBC in the Faculty of Agricultural Sciences, and one semester in the Fisheries and Aquaculture department at Vancouver Island University. Normally, theoretical courses in such areas as economics and food production systems management are taken at UBC while practical courses in aquaculture are taken at VIU. In fact, this is a very flexible program with theoretical and practical courses available at both institutions. 

Program Outline – 2-year program (4 semesters) 

	YEAR 1 
	

	AQUA 100T Introductory Field Trip I 

An introduction to the different facets of the local aquaculture industry and facilities. Includes selected topics of classroom instruction and first aid training.  
	0 

	AQUA 122  (3)  Fish Husbandry II 

A study of fish nutrition and energetics, including theory of diet formulations, determination of feed rates, calculations of growth rates, conversion efficiencies and loading formulas, and salt water farming techniques associated with cage culture of Pacific salmon.  
	3 

	AQUA 172T  (1)  Field Practicum II 

The second in a series of courses designed to fully acquaint students with the operation of fish culture facilities. Students will spend an average of one day a week working at a fisheries or aquaculture facility. 
	1 

	AQUA 174T  (1)  Preparation for Co-operative Education Employment I –optional 

Students are prepared for their first Co-operative Education experience through practical training in areas such as resume writing and interview skills. 
	(1) 

	AQUA 192T  (1)  Project in Husbandry II 

A continuation of 191T with a second progress report required.
	1 

	AQUA 204  (4)  Aquatic Plant Ecology and Culture 

Ecology, physiology, and taxonomy of marine and fresh water macrophytes. Also, the culture of seaweeds, emphasizing Canadian species.  
	4 

	AQUA 227  (3)  Fish Husbandry I 

An examination of salmonid culture including broodstock management (capture, determination of gonadal development, egg takes), and incubating eggs and alevins to the time of ponding and first feeding. The course parallels events in local hatcheries where students participate in fish culture work during field days.
	3 

	AQUA 171T  (1)  Field Practicum I 

The first in a series of courses designed to acquaint students with the operation of fish culture facilities. Students will spend an average of one day a week working at a fisheries or aquaculture facility. 
	1 

	AQUA 191T  (1)  Project in Husbandry I 

The commencement of a project which will continue through all four semesters of the program. A progress report is required at the end of each semester. The project will be approved by a faculty Advisor who supervises the work throughout the four semesters.
	1 

	FISH 123  (4)  Concepts in Biology 

An overview of biological principles and concepts, with an emphasis on aquatic examples. Topics include properties of biological molecules, metabolism, cell structure and function, genetics, physiology, and animal development.
	4 

	FISH 131  (4)  Biology of Fishes 

The study of the life histories of salt and freshwater fishes, emphasizing physiology, behaviour and ecology. Laboratory work emphasizes fish anatomy and identification, primarily of B.C. fishes.  
	3 

	FISH 132  (3)  Aquatic Habitats 

Topics include limnology of streams and lakes, estuaries, coastal marine and offshore marine habitats, both temperate and tropical. The lab concentrates on freshwater and marine water quality and methods of water analysis. 
	3 

	FISH 211  (3)  Life History and Management of Salmonids 

A review of salmonids natural history in B.C.; the implications of life-history patterns; and the opportunity these patterns provide for fisheries managers, including a review of government stocking and enhancement strategies, as well as fisheries regulation.
	3 

	Mathematics 181 (Intro to Statistics) 
	3 

	English 115 (College Composition) 
	3 

	Total Credits 
	33 or 34 


	Special Session 

	AQUA 173T  (1)  Work Experience 

A 3 or 4-month work session (usually paid) in either fisheries or aquaculture, usually undertaken in the summer between years 1 and 2 of the program. The work position must be approved by program faculty. This course requires completion of an oral presentation and a detailed report on the work session. Successful completion of this course is prerequisite to entering second year. 
	1 


	YEAR 2 
	

	AQUA 205  (4)  Invertebrate Zoology  

An introduction to the functional morphology, ecology and behaviour of invertebrates, stressing symbiotic interactions and natural history of marine invertebrates of the Pacific northwest.
	3 

	AQUA 211  (3)  Trout Culture I 

A project to simulate a trout farm and allow students to develop strategies for trout culture. Seminars are included. 
	3 

	AQUA 212  (3)  Trout Culture II 

A continuation of AQUA 211. 
	3 

	AQUA 222  (4)  Larval Rearing and Invertebrate Culture  

A review of invertebrate culture methods, including the culture of small larvae and live feeds, shrimp farming, oyster hatchery operations, oyster grow-out technology, and culture of other molluscs such as clams, mussels and scallops. Includes labs, a field trip, and classroom lectures. Some of the larval rearing techniques are applicable to fish, especially those with very small larvae. 
	3 

	AQUA 231  (3)  Warm Water Fish Culture 

A study of the history and modern operation of non-salmonid fish culture on a worldwide basis. Topics include the culture of cyprinids, catfish, sturgeon, tilapia, selected marine species, and pond operation and maintenance. 
	3 

	AQUA 241  (4)  Fish Health 

An investigation of fish pathology. Topics include the prevention, identification and treatment of the principal fish diseases in cultured salmonids; and the impact of disease, parasites and toxic substances on wild fish populations. 
	3 

	AQUA 254  (3)  Fisheries Engineering II-Hydraulics 

An in-depth look at water resource engineering, focusing on enclosed systems. Principles of flow including flow measurements, piping systems, pump selection, hydraulics of cultural units, and development of aquaculture facilities. Examines various recirculation possibilities. Includes a project on a current engineering topic. 
	3 

	AQUA 271T  (1)  Field Practicum III 

The third in a series of courses on the operation of fish culture facilities. Students will spend an average of one day a week working at a fisheries or aquaculture facility. 
	1 

	AQUA 272T  (1)  Field Practicum IV 

The fourth in a series of courses on the operation of fish culture facilities. Students will spend an average of one day a week working at a fisheries or aquaculture facility. 
	1 

	AQUA 274T  (1)  Preparation for Co-operative Education Employment II (optional)

Further development of job preparation skills for AQUA 275T. 
	(1) 

	AQUA 291T  (1)  Project in Husbandry III 

A continuation of Aquaculture 191T and 192T, requiring a third progress report. 
	1 

	AQUA 292T  (1)  Project in Husbandry IV 

The final course in the project series (191T, 192T, 291T). A final report is required detailing the methods and results of all four semesters.
	1 

	FISH 253  (3)  Fisheries Engineering I-Hydrology 

Watershed hydrology and principles of field measurements. Includes the effects of land use and the practical aspects of making hydrologic measurements. Explores surveying techniques to accurately collect and display field data. Requires completion of a physical map and a detailed report for a selected urban stream.
	3 

	FISH 281  (3)  Fisheries Field Techniques 

An examination of field sampling and biological survey techniques with application to standard methodologies. Typically, a lake or stream survey carried out under fly-camp conditions. Note: Students are required to participate in a one-week field trip in the week prior to the start of regular classes.
	3 

	FISH 423  (3)  Fisheries Management 

An examination of the theory and application of modern fisheries management. An exploration of both theory and practice, emphasizing the B.C. Coast and its marine fisheries. Aspects of management are discussed in lectures, which include guest speakers from the scientific establishment and from the fisheries industry. The dynamics of oceanographic conditions, changing climate, fishing power, and social factors are combined to present an analysis of the fisheries of B.C. and the North Pacific. 
	3 

	Total Credits 
	34 or 35 


Program Outline – 3-year program (6 semesters) 

	YEAR 1 
	

	FISH 123 (Concepts in Biology) 
	4 

	Chemistry 047 (Chemistry 11) 
	0 

	English 115 (College Composition) 
	3 

	AQUA 204 (Aquatic Plant Ecology and Culture) 
	3 

	AQUA 174T (Preparation for Co-operative Education Employment I – optional) 
	(1) 

	Total Credits 
	10 or 11 


	Special Session 

	AQUA 173T (Work Experience) or 
AQUA 175T (Co-operative Education Placement I – optional) 
	3 


	YEAR 2 
	

	AQUA 100T (Introductory Field Trip) 
	0 

	AQUA 122 (Fish Husbandry II) 
	3 

	AQUA 172T (Field Practicum II) 
	1 

	AQUA 192T (Project in Husbandry II) 
	1 

	AQUA 227 (Fish Husbandry I) 
	3 

	AQUA 171T (Field Practicum I) 
	1 

	AQUA 191T (Project in Husbandry I) 
	1 

	FISH 131 (Biology of Fishes) 
	3 

	FISH 132 (Aquatic Habitats) 
	3 

	FISH 211 (Life History & Management of Salmonids) 
	3 

	Mathematics 181 (Intro to Statistics) 
	3 

	Total Credits 
	20 


	YEAR 3 
	

	AQUA 205 (Invertebrate Zoology) 
	3 

	AQUA 211 (Trout Culture I) 
	3 

	AQUA 212 (Trout Culture II) 
	3 

	AQUA 222 (Larval Rearing and Invertebrate Culture) 
	3 

	AQUA 231 (Warm Water Fish Culture) 
	3 

	AQUA 241 (Fish Health) 
	3 

	AQUA 254 (Fisheries Engineering II—Hydraulics) 
	3 

	AQUA 271T (Field Practicum III) 
	1 

	AQUA 272T (Field Practicum IV) 
	1 

	AQUA 274T (Preparation for Co-operative Education Employment II – optional) 
	(1) 

	AQUA 291T (Project in Husbandry III) 
	1 

	AQUA 292T (Project in Husbandry IV) 
	1 

	FISH 253 (Fisheries Engineering I—Hydrology) 
	3 

	FISH 281 (Fisheries Field Techniques) 
	3 

	FISH 423 (Fisheries Management) 
	3 

	Total Credits 
	34 or 35 


Advanced Diploma in GIS Applications 

http://www.mala.ca/calendar/Technology/advancedgis.asp
The Advanced Diploma in GIS Applications provides skills training in geographic information systems (GIS) to university and college graduates who wish to strengthen their employment opportunities in GIS applications – an area that is in high demand around the world. The program can be completed in eight month if taken in class. Alternatively, students can complete the online version of the program in 12-months.

During this intensive program delivered over two terms, students will learn to use GIS as a spatial informational and problem-solving tool. Content is equally divided between developing hands-on competency in GIS technology and using GIS as a tool in resolving geographic problems through assignments and project work. Students in the program will be well positioned to secure employment upon graduation.

ESRI’s ArcGIS is the main software package used in the delivery of this program. Published materials and instructional courseware packages will provide support for each course. A select number of course modules, available through ESRI’s Virtual Campus, will be incorporated into the delivery of specific courses. Use of these modules enables students and instructors to keep pace with changes in the world’s most popular GIS package – ArcGIS.
All students are required to complete a nine-week GIS project in the second term of the program. The project is intended to provide students with an opportunity to apply GIS knowledge and skills learned in the first term. Each student will be required to select a potential sponsor and develop a project proposal in consultation with the sponsor.

VIU (on-campus) Delivery
GEOG 501 Foundations of Geographic Information Systems
GEOG 511 Geodatabases
GEOG 521 General Spatial Analysis
GEOG 523 Advanced Applied Spatial Analysis
GEOG 531 Visual Programming for GIS
GEOG 581 Management Issues in GIS
GEOG 591 GIS Applications Project: Practicum
GEOG 593 Internet GIS

GEOG 501  (3)  Foundations of Geographic Information Systems 

Introduction to geographic information systems (GIS) theory and applications. Learn how geo-referenced data are captured, stored, analyzed, retrieved and produced using industry-standard software. Topics include: spatial data, data quality, vector and raster data models, map projections, coordinate systems, cartographic design principles, and sources of spatial data, including remotely-sensed data. 

GEOG 511  (3)  Geodatabases

An introduction to the structure and use of geodatabases. Topics include general database theory, instruction and practical exercises relating to the geodatabase structure, and the use of versioning to control multi-user access to large spatial databases. Students will also explore the personal geodatabase, coverage, and shapefile structures. 

GEOG 521  (3)  General Spatial Analysis

An introduction to spatial analysis techniques that addresses effective uses of GIS in solving real-world problems. Topics include analyzing tabular data, creating useful information from GIS data, displaying spatial information, editing vector and raster data, designing raster or vector models, and selecting overlay tools to obtain desired information from geographic data. 

GEOG 523  (3)  Advanced Applied Spatial Analysis (Effective May 2008) 

An advanced course in spatial analysis and GIS modeling that examines a range of techniques for different spatial applications. Topics include 3D terrain and hydrological analysis, geo-statistical analysis, network analysis, working with remote sensing and GPS data, and GIS modeling. Case studies are examined and assessed.

GEOG 531  (3)  Visual Programming for GIS (Effective May 2008) 

Develops skills and techniques in GIS customization and development. Topics include extending ArcGIS functionality using ArcObjects; an introduction to Visual Basic.NET; writing applications with ArcGIS Engine; and writing geoprocessing scripts with Python.

GEOG 581  (3)  Management Issues In GIS (Effective May 2008) 

Explores the planning, design, and execution of a GIS-based project. Students will define objectives, identify data sources, and outline analytical procedures to be used in a selected project. Additional topics include management of GIS projects in progress and issues surrounding data quality and error propagation

GEOG 591  (9)  GIS Applications Project: Practicum 

A nine-week GIS applications project undertaken independently or under the auspices of a sponsor. Implementation of the project designed in GEOG 581. Project intended to strengthen a student's technical, communication, interpersonal skills and employment opportunities. Presentation of project findings is delivered as part of GEOG 593 course.

GEOG 593  (3)  Internet GIS (Effective May 2008) 

Explores the impact the Internet has had on the display of GIS information. Examines different ways to display geographical data and analyzes different Internet mapping systems. GIS-like web applications are designed, including the production of animations. HTML, XML, and JavaScript programming languages are used to build and customize Internet mapping sites.

Online Program 

GEOG 501 Foundations of Geographic Information Systems
GEOG 511 Geodatabases
GEOG 521 General Spatial Analysis
GEOG 523 Advanced Applied Spatial Analysis
GEOG 524 Remote Sensing & Digital Image Processing
GEOG 525 Global Positioning Systems and Survey Analysis
GEOG 530 Programming Foundations
GEOG 531 Visual Programming for GIS
GEOG 581 Management Issues in GIS
GEOG 593 Internet GIS
The online program is the same as the face-to-face program, with the exception of the following courses.

GEOG 524  (3)  Remote Sensing and Digital Image Processing 

Develops skills and techniques to acquire, enhance, interpret, and analyze aerial-photography and digital imagery using visual and computer-based methods for a wide range of applications. Topics include basics of electromagnetic radiation, imaging systems (with special attention to satellites), digital data, landscape interpretation, and digital image processing techniques.

GEOG 525  (3)  Global Positioning Systems (GPS) and Survey Analysis  

An introduction to global positioning systems (GPS) and survey analysis designed to develop an understanding of the theoretical and practical aspects of the use of GPS receivers as tools for data entry into GIS. Topics include basic procedures of surveying and how COGO can be used to precisely enter survey data into GIS.

GEOG 530  (3)  Programming Foundations 

An introduction to programming techniques for GIS applications, including programming using conditional execution structures, looping mechanisms, and class modules in the Visual Basic for Applications (VBA) environment. 

Natural Resources Extension Program (NREP)

http://www.mala.ca/nrep/index.asp
The Natural Resources Extension Program (NREP) provides forestry, environmental sustainability, wildlife, fisheries, and related training to natural resources professionals throughout North America. NREP courses are applied, relevant and community-based development training. NREP programs are designed by industry for industry, with input from government, consultants, first nations, and professional associations. VIU designs, develops and delivers short (1-3 day) and long (15-25 day) courses, which feature 'hands on' training and realistic scenarios. VIU offers regularly scheduled courses, community-based certification, and customized training programs across Canada.

Courses, certificate and diploma programs NREP offers to natural resource professionals are outlined below.

Aquatic

Freshwater Sampling Methods (2-day) 

Freshwater Sampling and Design (3-day) 

Stream and Lake Sediment Sampling Procedures (1-day) 

Water Quality Monitoring and Program Design (2-day) 

Water Quality Sampling and Design (3-day) 

Environmental Monitoring

Environmental Monitoring (EM) for Construction Projects (3-day) 

EM for Regulators, Administrators and Non-Practitioners (1-day) 

Environmental Field Techniques for Construction Projects (3-day) 

Stream Crossing Assessment (2-day) 

Culvert Design & Installation (2-day) 

Erosion & Sediment Control

Erosion & Sediment Control (ESC)(3-day) 

ESC for Regulators, Administrators and Non-Practitioners (1-day) 

ESC – Application of Best Management Practices (3-day) 

Soil Bioengineering (3-day) 

Certified Professional in ESC – Exam Review Course (1-day) 

Certified Professional in ESC – Exam Course (1-day) 

Riparian

Riparian Area Regulation (3-day) 

Fisheries

Electrofishing Certification (2-day) 

Inventory & Capture Methods (3-day) 

Habitat Assessment Methods (3-day) 

Freshwater Fish Identification (2-day) 

Fish Identification – Prairies (2-day) 

Snorkel Survey Methods (2-day) 

Salmonid Biology (2-day) 

Fisheries Field Techniques (1-day) 

Fisheries Mapping Procedures (1-day) 

Certificate Programs

Aboriginal Environmental Technician Certificate Program (AET) (25-day) 

Fisheries Field Technician Certificate Program (FFTCP) (25-day) 

Essential Fisheries Field Skills Certificate Program (EFFS) (10 day) 

Environmental Monitoring Certificate Program (EMCP) (18-day) 

Environmental Professional Certificate Program (EPCP) (6-month) 
Diploma Program

First Nation Fisheries Technologist Diploma Program (FNFTDP) (2-year)
COURSES

NRWQ 001 Freshwater Sampling Methods
A two-day applied introduction to standard techniques for effluent and ambient water quality sampling. Participants will learn standard freshwater sampling quality assurance measures, as well as spend considerable time in field and lab-based sessions learning to operate various types of sampling equipment.

NRWQ 002 Water Quality Monitoring – Effluent and Freshwater Sampling Design
This two-day comprehensive classroom-based course will provide participants with in-depth knowledge and skills required to design and develop a structured water quality monitoring program. Course participants will complete and participate in a number of case studies and exercises to reinforce the principles introduced in the classroom. The case studies will uphold current British Columbia provincial and federal legislation and best management practices for monitoring program design. 

NRWQ 003 Water Quality Sampling & Design 
This three-day comprehensive field and classroom-based course will provide participants with applied introduction to standard techniques for effluent and ambient water quality sampling and in-depth knowledge and skills required to design and develop a structured water quality monitoring program. Course participants will learn standard freshwater sampling quality assurance measures, as well as spend considerable time in field and lab-based sessions learning to operate various types of sampling equipment as well as completing and participating in a number of case studies and exercises to reinforce the principles introduced in the classroom. The case studies will uphold current British Columbia provincial and federal legislation and best management practices for monitoring program design.

NREN 001 EM for Construction Projects   

A comprehensive, applied overview of skills, abilities and procedures required for effective monitoring of environmentally related construction projects. This three-day course will include numerous practical exercises and case study reviews where participants are exposed to and complete tasks and requirements for a wide variety of environmental construction projects.

This program will train participants to effectively design, manage, conduct, and report for environmental monitoring programs for a wide variety of applications throughout Canada. (e.g., stream crossing installations, pipeline development, land development, etc.). Participants will be introduced to procedures required to effectively acquire appropriate regulatory approvals and permits, protect and restore fish and fish habitat, salvage fish, operate and maintain on-site equipment, design and implement sediment and erosion control plans, install temporary and permanent structures, design and install instream construction structures, design and implement site stabilization measures, design and develop a project plan, design and implement spill control and response plans and procedures, design communication plans and protocols, reports, and identify and conduct key project management and safety procedures.

NREN 002 Environmental Field Techniques for Construction Projects  

The involvement of Environmental Professionals in the construction component of land and infrastructure development projects occurring within or adjacent to streams and water bodies is now common practice. From this involvement has emerged some essential common skill sets (or ‘environmental field techniques’) used by Environmental Professionals to avoid or mitigate impacts to environmental values.

This comprehensive three-day theoretical and ‘hands-on’ training course reviews in detail various field techniques commonly used by Environmental Professionals. This course will provide course participants with the skills and abilities required to provide sound professional advice and field services to project proponents, contractors and government regulators.

While the course perspective is taken from the Environmental Professional’s, the course content will engage all parties (project proponents, engineers, contractors, and government regulators) involved in such projects.

The course draws on research, techniques and case studies from a wide variety of land and infrastructure development projects in locations throughout BC, northern Alberta and the Yukon. Whenever possible, rules-of thumb, best management practices, and sound technical and practical advice are provided for the various environmental field techniques. This course is designed to compliment and build upon the content and skills training provided in Environmental Monitoring for Construction Projects

NREN 003   Stream & Lake Sediment Sampling Procedures    

A comprehensive one-day review of standard stream and lake sediment sampling methods, where participants learn standard techniques for conducting sediment surveys in lakes and streams. Participants receive practical training in the application and use of standard field equipment: Grab samplers Topics include: techniques for conducting sediment surveys in lakes and streams; 

NREN 008 Environmental Monitoring for Regulators, Administrators, Policymakers and Non-Practitioners 
A one-day classroom-based review of the Environmental Monitoring (EM) practice, specifically designed for professionals who regulate and administrate and/or perform other non-practicing roles for EM initiatives
NREN 011   Riparian Area Regulation
The Riparian Areas Regulation (RAR), enacted by the Ministry of Environment under Section 12 of the Fish Protection Act in July 2004, calls on local governments by March 31, 2005 to protect Riparian Areas during residential, commercial, and industrial development by ensuring that proposed activities are subject to a science-based assessment conducted by a Qualified Environmental Professional (QEP). 

A comprehensive introduction and applied overview of the Riparian Area Regulation model. This three-day theoretical and practical course introduces participants to the purpose and application of the RAR, the roles and responsibilities of government, the proponent, and the QEP. Participants also learn to complete the field assessment and reporting procedures, including the electronic submission requirements. 

Under the RAR, QEPs are required to conduct and provide their professional opinions on the assessment of development proposals in riparian assessment areas. This training program will greatly assist participants in learning the required Assessment Methods. This program is highly recommended by fisheries agencies and local governments for environmental professionals to conduct effective and compliant assessments.

NREN 032   Rod & Level Surveying Procedures
A comprehensive two-day review of standard rod & level survey methods. Participants learn standard techniques for rod & level surveys for a wide variety of applications: environmental site assessments; road design & layout; stream crossing installations; and fish habitat restoration projects.

Participants receive practical training in the application and use of standard rod & level survey equipment. Topics include: identifying, operating and maintaining surveying equipment and tools; conducting rod & level surveys for a wide variety of applications

NRES 003   Erosion & Sediment Control – Application of Best Management Practices  

This three-day comprehensive classroom-based course will provide participants with in-depth knowledge and skills required to design and develop prescriptions for Erosion & Sediment control (ESC) initiatives. Course participants will learn to integrate ESC Best Management Practices into prescription development processes by completing a number of case studies and practical exercises. The course content and case studies will uphold standard ESC practices and procedures as endorsed by the International Erosion Control Association ® (IECA).

NRES 006   Soil Bioengineering    

A comprehensive 3-day review of standard streambank and hillslope restoration techniques. Participants complete detailed assessments of streambank and hillslope failure and erosion impacts, and prescribe and construct 12 different bioengineering applications. Participants also complete pre-planning initiatives: landscape plan, determination of appropriate methods/plant species/ planting window(s), as well as proper plant propagation, storage, and site maintenance. 

This program will train personnel to conduct streambank and hillslope restoration prescriptions and techniques for a wide variety of applications (habitat rehabilitation, stream crossing restoration, environmental impact projects, etc.). 

NRES 009   ESC for Regulators, Administrators and Non-Practitioners
A one-day classroom-based review of the principles and practice of Erosion & Sediment Control (ESC). This course is specifically designed for land development regulators and administrators who would like to acquire a working knowledge of ESC, and learn to incorporate ESC best management measures and practices into contracts, projects and initiatives

NRES 010   Certified Professional in Erosion & Sediment Control (CPESC) - Exam Review Course 

A Certified Professional in Erosion and Sediment Control (CPESC) designation establishes and expands your credibility as an ESC practitioner. It sets you apart as a certified professional who can provide expertise to design and evaluate erosion and sediment control plans, to influence public policy and land-use planning decisions, and to educate others in sound approaches for preventing off-site impacts from land development activities. CPESC Inc. has developed standards and procedures for certifying persons qualified to practice in the field of erosion & sediment control. CPESC Inc. certifies individuals based on a thorough examination and review of one’s education, scientific and services activities in both the public and private sector. Further information is at www.cpesc.org. The CPESC Exam Review course provides an overview of the “Canadian” (metric) version of the CPESC exam. 

NRES 011   Certified Professional in Erosion & Sediment Control (CPESC) - Exam Course
CPESC Inc offers two levels of certification: CPESC in training (CPESC-IT), and CPESC. To that end, this one-day course offers two CPESC exams. One is for individuals pursing In-Training status. The second is for individuals who are approved for the full CPESC exam. NOTE: This one-day course presents the Canadian (metric) version of the CPESC exam. The Exam will require 4-6 hours to complete. 

NRFS 001   Electrofishing: Theory, Safety and Application & Certification
This 2-day certification course is an introduction to electrofishing theory, safety and practices. The program meets current Worker's Compensation Board (WCB) requirements for certification.  Emphasis is on safety but the theory and practice of backpack electrofishing is also reviewed.

NRFS 002   Identification Of Freshwater Fishes  

This two-day, laboratory-based course is an introduction to the identification of both salmonid and non-salmonid freshwater fish species common to B.C. Using identification keys, participants will complete practical identification exercises to key fish to both family and species level. Other topics reviewed include: classification, voucher sampling, identification key design and use, threatened/endangered species, and life history and distribution information. This program is also offered as one module of the Fisheries Field Technician Certificate Program (FFTCP). Also, successful completion of this two-day course will serve as credit in the FFTCP

NRFS 004   Habitat Assessment Methods  

A detailed three-day practical review of standard fish habitat assessment and inventory methods. Participants complete advanced fish habitat assessment procedures and measurements common to the following types of projects; 1:20,000 Reconnaissance-Level Fish and Fish Habitat Inventory Procedure ( 1:20K); Forest Practices Code Fish-stream Classification; DFO Streamkeepers inventories; Fish Habitat Assessment Procedure (FHAP); and other standard North American assessment procedures. This program will train personnel to be capable of conducting advanced fish habitat and environmental impact assessment throughout Western Canada

NRFS 005   Fish Habitat Restoration
A comprehensive, three-day field-based review of standard fish habitat rehabilitation techniques. This program provides a detailed, practical review for the six phases involved in completing a detailed rehabilitation project: pre-development data collection, prescription development and review, field work, reporting, and post-construction effectiveness monitoring.

Inventory & Capture Methods 

A detailed three-day overview of 26 standard adult and juvenile salmonid inventory methods. Participants complete advanced fish population estimation procedures; two-pass removal (electrofishing, pole seining); Catch Per Unit Effort (CPUE) (using minnow traps); and Mark-Recapture Estimation. This program will train personnel to be capable to conduct detailed (and quantitative) fish inventories for a wide variety of applications, including; inventories, impact assessments, environmental monitoring, stream crossing assessment, and evaluation of fish habitat restoration projects.

Biological Sampling 

A one-half day practical review of standard biological sampling procedures common to fisheries projects in Western Canada. Participants learn to uses calibrate and maintain standard biological sampling equipment, as well as collect biological data, collect and interpret salmonid ageing structures (scales, fin rays, otoliths), and identify, remove and preserve (where applicable) key internal and external body features .This course will train participants to conduct standard fisheries biological sampling, laboratory, and fish ageing procedures.

Erosion and Sediment Control 

A comprehensive three-day applied overview of skills, abilities and procedures required for effective erosion and sediment control planning, construction and maintenance. The three-day course introduces participants to the theory and practice of erosion and sediment control via in-class lectures and exercises (1.0 day), and numerous field exercises (2.0 days). Participants will spend considerable time in a field-based practicum planning, constructing, evaluating and maintaining erosion control structures and products for a wide variety of applications. 
Stream Crossing Assessment

A comprehensive two-day review of fish passage requirements, stream crossing types, assessment and monitoring procedures, and restoration or mitigation procedures. Participants complete standard fish passage-culvert inspection procedures; identifying limiting factors and developing site prescriptions and recommendations. This program will train personnel to be capable to conduct advanced stream crossing assessments, monitoring activities, as well as prescribe culvert restoration or mitigation options. 

Snorkel Survey Procedures

A 1.5-day practical review of standard snorkel survey procedures common to western Canada. Participants spend one day in-stream, learning essential skills for completing detailed adult and juvenile fish population estimates, habitat assessments, spawning surveys, and impact assessments. Further, participants learn proper equipment selection, usage, and maintenance, standard data recording and management, as well as key safety planning and practices. This program will train personnel to be capable to conduct detailed (and quantitative) snorkel survey procedures for: fish population estimation, habitat assessments, spawner and redd inventory, and environmental impact assessment. 

Salmonid Biology

A comprehensive two-day review of salmonid biology, including a thorough review of the classification, general and specific life history traits, and (fresh and saltwater) habitat requirements for twenty-six salmonid species common to Western Canada. This course will provide participants with in-depth knowledge of salmonid life histories and habitat requirements, and facilitate habitat-related (assessment inventory, restoration) and management level decision-making processes. 

Fisheries Field Techniques

A one-day review of standard fisheries field techniques common to fish and fish habitat inventory and assessment projects in Western Canada. Participants learn to complete project planning, scheduling, and field safety procedures, as well as plan and manage field (site) sampling programs. Participants also learn proper use, care and maintenance of field measurement equipment, and learn to conduct 15 standard field measurements and water quality monitoring techniques. This program will train individuals to effectively and safely plan and execute fish and fish habitat-related field projects. This course provides participants with essential or key field skills required for a wide variety of fisheries field projects and programs. 

Fisheries Mapping Procedures

A 1.5 day practical review of standard fisheries mapping procedures common to fish and fish habitat inventory and assessment projects in Western Canada. Participants learn to geo-reference information, delineate watershed boundaries, determine reach breaks and stream orderings plot fisheries data onto maps, and interpret air photos. This course will provide participants with basic knowledge of fish and fish habitat mapping and project planning requirements
Environmental Monitoring for Regulators, Administrators, Policymakers and Non-Practitioners
A one-day classroom-based review of the Environmental Monitoring (EM) practice, specifically designed for professionals who regulate and administrate and/or perform other non-practicing roles for EM initiatives.

Environmental Monitoring Professional Certificate

http://www.mala.ca/nrep/environment/EnvironmentalMonitoringProfessionalCertificate.asp
The Environmental Monitoring Professional - Certificate Program (EMPCP) is designed to provide leading edge training to environmental monitoring practitioners throughout Canada. The EMPCP is comprised of a series of short (1-3 day) course modules that participants complete over a defined period of time.
Certification requires successful completion of ten (10) individual course modules: 

· Environmental Monitoring for Construction Projects (NREN 001) 

· Freshwater Sampling Methods (NRWQ 001) 

· Spill Response and Control (NREN 004) 

· Erosion & Sediment Control (NRES 002   ) 

· Water Quality Monitoring (NRWQ 002) 

· Environmental Field Techniques for Construction Projects (NREN 002) 

· Engineering Principles for Non-Engineers (NREN 003) 

· Working with Legislation & Regulations (NREN 006) 

· Culverts – Design and Installation (NREN 007) 

· Fish Habitat Restoration – Design (NRFS 005) 

Course outlines are provided in previous section.
NRFS 020  Essential Fisheries Field Skills Certificate Program (EFFS)
http://viu.ca/nrep/fisheries/certificates/effs.asp
The EFFS is a two-week fisheries field technician certification program offered by Vancouver Island University. The program is designed to address the need for certified, skilled fisheries field technicians. The EFFS is designed to be delivered directly within communities across Canada, utilizing local streams and regional watersheds as the "classroom".  The EFFS provides participants with in-demand skills and knowledge in salmonid biology, fisheries field techniques, as well as fish habitat inventory, assessment and restoration techniques. The EFFS is comprised of 6 course modules, delivered over a two-week period, Monday to Friday.
Week One: 

· Fish Identification 

· Habitat Assessment Methods 

· Electrofishing Certification 

Week Two: 

· Inventory & Capture Methods 

· Biological Sampling 

· Erosion and Sediment Control 

Course outlines are listed in previous section.

Fisheries Field Technician Certificate Program (FFTCP)

http://viu.ca/nrep/fisheries/certificates/fftcp.asp

The FFTCP is a five-week fisheries field technician certification program offered by Vancouver Island University. The FFTCP is designed to be delivered directly within B.C. communities, utilizing local streams and regional watersheds as the "classroom". The FFTCP provides participants with in-demand skills and knowledge in salmonid biology, fisheries field techniques, as well as fish habitat inventory, assessment and restoration techniques. The FFTCP is comprised of 10 course modules, delivered over a 5-week period, Monday to Friday. The daily delivery format is typically an 8-hour session, with approximately 8 classroom days and 17 field days. The FFTCP is designed to address the province-wide need for certified, skilled fisheries field technicians. This program is designed to provide relevant, in-demand training to individuals seeking to acquire or upgrade fisheries field skills
	Week 

	One
	Two
	Three
	Four
	Five

	Salmonid Biology
Fish Identification
Electrofishing Certification 
	Fisheries Field Techniques
Inventory and Capture Methods
	Habitat Assessment Methods
Fisheries Mapping Procedures
	Fish Habitat Restoration Methods
Stream Crossing Assessment
	Soil Bioengineering Techniques
FFTCP Review Day

FFTCP Final


Salmonid Biology

A comprehensive two-day review of salmonid biology, including a thorough review of the classification, general and specific life history traits, and (fresh and saltwater) habitat requirements for twenty-six salmonid species common to Western Canada. 

Fisheries Field Techniques

This course will provide participants with in-depth knowledge of salmonid life histories and habitat requirements, and facilitate habitat-related (assessment inventory, restoration) and management level decision-making processes. A one-day review of standard fisheries field techniques common to fish and fish habitat inventory and assessment projects in Western Canada. Participants learn to complete project planning, scheduling, and field safety procedures, as well as plan and manage field (site) sampling programs. Participants also learn proper use, care and maintenance of field measurement equipment, and learn to conduct 15 standard field measurements and water quality monitoring techniques. This program will train individuals to effectively and safely plan and execute fish and fish habitat-related field projects. This course provides participants with essential or key field skills required for a wide variety of fisheries field projects and programs. 
Fisheries Mapping Procedures

A 1.5 day practical review of standard fisheries mapping procedures common to fish and fish habitat inventory and assessment projects in Western Canada. Participants learn to geo-reference information, delineate watershed boundaries, determine reach breaks and stream orderings plot fisheries data onto maps, and interpret air photos. This course will provide participants with basic knowledge of fish and fish habitat mapping and project planning requirements. 

Stream Crossing Assessment

A comprehensive two-day review of fish passage requirements, stream crossing types, assessment and monitoring procedures, and restoration or mitigation procedures. Participants complete standard fish passage-culvert inspection procedures; identifying limiting factors and developing site prescriptions and recommendations. This program will train personnel to be capable to conduct advanced stream crossing assessments, monitoring activities, as well as prescribe culvert restoration or mitigation options.

Soil Bioengineering

A comprehensive three-day review of standard streambank and hillslope restoration techniques. Participants complete detailed assessments of streambank and hillslope failure and erosion impacts, prescribe and construct 12 different bioengineering applications. Participants also complete pre-planning initiatives; landscape plan, appropriate methods/plant species/planting window(s), as well as proper plant propagation, storage, and site maintenance.  This program will train personnel to conduct streambank and hillslope restoration prescriptions and techniques for a wide variety of applications (habitat rehabilitation, stream crossing restorations environmental impact projects, etc.
Aboriginal Environmental Technician Certificate program
http://viu.ca/nrep/environment/Certificates/aet.asp
The Aboriginal Environmental Technician certificate program (AET) is a five-week, 200-hour environmental technician certificate training program offered by the Natural Resources Extension Program, Vancouver Island University. The program is designed to address the nation-wide need for certified, skilled aboriginal environmental field technicians. The AET is comprised of 11 ‘core’ course modules, delivered over a 5-week period. The AET is designed to be delivered directly within communities, utilizing local environmental sites and conditions as the "classroom". The AET is a highly applied ‘hands-on’ training program, with field work, demonstrations, and/or field training taking place most days. The AET trains aboriginal practitioners in in-demand environmental monitoring skills and abilities required to assist: biologists, environmental technicians, engineers, hydrologists, and site restoration and environmental monitoring professionals. 
COURSES

Core Skills:

An introduction to core skills including: notebook and reporting forms; recording notes; importance of accuracy and precision; communication equipment; primer on measurement systems and conversion to/from metric; measuring units; use of measuring tools (Eslon tape, hip chain, meter stick, rangefinder, clinometer, Abney level). Includes field exercises to practice and reinforce skills.

Orienteering: 

Introduction to orienteering, including use of compass, maps, and aerial photographs in conjunction with GPS to navigate on land and interpret landforms. Topics include: locating and recording locations; marking way points; delineating areas; recording elevations; assisting with navigation; determining time and date, speed of travel, distance between points.

Stream Measurements

An introduction to hydrology and stream measurements. Topics include: measuring and quantifying fish habitat features, determining channel flow, discharge, volume, area; cross�]sectional profile using flow meters; measurement and graphing tools and programs.

Weather Station Data

An introduction to the management and analysis of environmental field data and information. Participants learn standard procedures to entering field data, employing graphing, statistical software to analyze and present field data.

Freshwater Sampling Methods

An introduction to techniques for effluent and ambient water quality sampling. Topics include: quality assurance measures; identifying sampling locations; developing safety plans; conducting field filtration and preservation; recording field notes and identifying chain of custody; and conducting water quality sampling using (and calibrating) field meters and other types of sampling equipment.

Invertebrate Sampling Methods

An introduction to invertebrate sampling methods. Topics include: identifying stream sampling sites; setting up and maintaining field sampling equipment; conducting invertebrate sampling; identifying, tallying and classifying captured specimens; calculating and conducting sample preservation (archival) techniques; conducting replicate sampling; recording appropriate field notes.

Soil Sampling Methods

Introduction to soil sampling methods. Topics include: techniques for conducting terrestrial and vegetation surveys; establishing plots; determining soil composition and properties; determining appropriate sites for soil sampling; collection; transport; and interpretation.

Vegetation & Wildlife Sampling Methods

Introduction to vegetation sampling methods. Topics include: techniques for conducting terrestrial and vegetation surveys; establishing plots; determining species composition and age; determining appropriate sites for vegetation sampling; collection; transport; and interpretation.

Sediment Sampling Methods

Introduction to sediment sampling methods. Topics include: techniques for conducting sediment surveys in lakes and streams; establishing plots; determining appropriate collection sizes; interpreting results; determining appropriate sites for sediment sampling; collection; transport; and interpretation.

Rod and Level Survey Methods

Introduction to rod and level surveying. Topics include: identifying surveying equipment, tools and procedures; conducting rod & level surveys for a wide variety of applications; environmental site assessments; road design & layout; stream crossing installations; and fish habitat restoration projects.

Electrofishing: Theory, Uses, & Safety

An introduction to electrofishing (EF) theory, safety and practices. The program meets current WorkSafeBC requirements for certification. Emphasis is on safety but the theory and practice of backpack electrofishing is also reviewed. Participants identify and adjust EF components; manage an electrical field in water; operate the EF unit to reduce impact/injury; and conduct a safe and efficient electrofishing field session.

Fish Inventory Methods

Introduction to fish inventory methods. Topics include: review of standard adult and juvenile salmonid inventory methods; capture of fish using minnow traps and pole seines; calculation of Catch Per Unit Effort (CPUE); and design of sampling program using these tools.
First Nations Fisheries Field Technologist Diploma Program (FNFTDP)

http://www.mala.ca/nrep/fisheries/diplomas/fnftdp.asp
The First Nations' Fisheries Technologist Diploma Program (FNFTDP) is an accredited fisheries diploma program that is designed to be delivered directly in First Nations' communities throughout Western Canada.  The program was established in 1992 in conjunction with the BC Ministry of Skills, Training and Labour by the Vancouver Island University and the Fisheries and Aquaculture (F&A) Extension Program. 
The program has a unique option to allow for the incorporation of identified training needs of specific First Nations' groups (i.e., emphasis on coastal, interior, northern, southern, freshwater or marine fisheries or aquaculture).  
The core courses of the FNFTD program follow closely those required by the fisheries component of the Fisheries and Aquaculture Technologist Diploma program curriculum at the Vancouver Island University campus in Nanaimo (they exclude courses related to the aquaculture component, unless specifically requested).  
Instructors are drawn from either the Fisheries and Aquaculture Department faculty, or from external sources, approved jointly by the F&A Department and the sponsoring group, such as other educational institutions, First Nations or government agencies and private industry, to deliver the FNFTDP.

In principle it is possible to tailor the course selection to the specific needs of the sponsoring community or organization.  However, any and all course or program changes (i.e., course revisions, additions or deletions) are subject to approval by Vancouver Island University, the accrediting institution.  

Courses and format in the current FNFTDP include but need not be limited to the following. 
	Course
	# of Semesters
	Hours Of Instruction
	Hours Of Lab

	Salmonid Life Histories
	2
	42
	42

	Fisheries English #1
	1  
	45
	25

	Enhancement/Restoration
	2
	108
	60

	 
	 
	 
	 

	Computing Science
	2
	84
	84

	Fisheries English #2
	1
	70
	0

	Hydrology
	2
	57
	27

	 
	 
	 
	 

	Fisheries Politics 
	2
	55
	15

	Salmonid Fisheries
	2
	84
	84

	Fisheries Statistics
	1
	60
	10

	 
	 
	 
	 

	Traditional Values & Philosophies
	2
	84
	0

	Project Management
	2
	84
	0

	Habitat Assessment and Management
	2
	69
	15


Natural Resources Extension Program (NREP)

http://www.mala.ca/nrep/index.asp
The Natural Resources Extension Program (NREP) provides applied, community-based natural resources professional development training. NREP delivers forestry, environmental, wildlife, fisheries and related training throughout North America. Programs are designed by industry for industry, with input from government, consultants, first nations, and professional associations. VIU designs, develops and delivers short (1-3 day) and long (15-25 day) courses, which feature 'hands on' training and realistic scenarios. VIU offers regularly scheduled courses, community-based certification, and customized training programs across Canada. VIU offers courses in forestry, environment, environmental sustainability (and fisheries), listed below.

Forestry

· S-100 Basic Fire Suppression & Safety 

· S-100A Basic Fire Suppresion & Safety Recertification 

· Basic Chainsaw Instruction 

· Biogeoclimatic Ecosystem Classification 

· Environmental Management System 

· Introduction To GIS I 

· Introduction To GIS II 

· Introduction To GPS 

· Introduction To OziExplorer GPS Software 

· Introduction To Timber Cruising 

· Plant Identification 

· Residue & Waste Survey Course 

· Resource Inventory Standards Committee Field Operator GPS Training 

· Wildlife Danger Tree Assessors Course 

· Wildlife Danger Tree Assessors Course - Parks And Recreation Module 

Forestry Certificate Programs

· New Faller Training Certificate Program
Environment Courses

· BCTS Environmental Management Systems 

· Environmental Field Techniques for Construction Projects 

· Environmental Monitoring For Construction Projects 

· Environmental Monitoring for Regulators, Administrators, Policymakers and Non-Practitioners 

· Erosion And Sediment Control 

· Erosion & Sediment Control - Application of Best Management Practices 

· Erosion & Sediment Control for Regulators, Administrators, Policymakers and Non-Practitioners 

· Freshwater Sampling Methods 

· Handheld GPS Operations & Applications 

· Interactive Spill Response 

· Introduction To Environmental Auditing 

· Making The Sale - Added Value Of Home Energy Efficiency 

· Riparian Area Regulation 

· Rod & Level Surveying Procedures 

· Soil Bioengineering 

· Solar Water Heating For Your Home Or Commercial Building 

· Stream and Lake Sediment Sampling Procedures 

· Triple E Home Energy Planning: Easy, Economical And Efficient 

· Water Quality Monitoring - Effluent and Freshwater Sampling Design 

Environment Certificate and Diploma Programs

· Aboriginal Environmental Technician Certificate Program (AET

 HYPERLINK "http://www.mala.ca/nrep/environment/Certificates/aet.asp" ) 

Environmental Sustainability

· Climate Change And Real Estate 

· Green Consumer Marketing 

· Making The Sale - Added Value Of Home Energy Efficiency 

· Solar Water Heating For Builders, Engineers And Architects 

· Solar Water Heating For Your Home 

· Sustainable Design 

· Sustainability, Shifting From Knowing to Doing Workshop
COLLEGES
Camosun College

http://camosun.ca/
Located in Victoria, Camosun College offers over 100 programs and over 1,500. It has two campuses that serve a student population of 17,000. Camosun offers a number of natural resource programs. 

Certificate in Science Foundations

http://camosun.ca/learn/programs/scifo/index.html
Camosun offers a four-month long Science Foundations program, which gives students an opportunity to fulfill course requirements that will gain them entry into science programs offered at Camosun. Students work through a minimum of three courses, structured to meet their educational and career goals. Upon graduation, students can continue their education in Applied Chemistry & Biotechnology, Environmental Technology or general sciences. 

Associate of Science Degrees 

http://camosun.ca/learn/programs/adsci/index.html
Camosun offers several associate degrees, many of which can be laddered into bachelors programs offered by other post-secondary institutions. Credit from Camosun’s general science program can be transferred into tradition programs like biology, chemistry and geography as well as new disciplines like geographic information system sciences. Associate degrees take two years to complete. Since 2008, Camosun has offered associate degrees with an internship option, which give students an opportunity to gain practical work experience. Internships may be paid or unpaid, are four months long, and available after eight courses of academic study.

Associate degree programs begin with a broad introduction to science. In the second year, students choose an area of concentration. Associate degrees are offered with concentrations in the following disciplines: 

· Biology
· Chemistry, 

· Computer Science
· General Science 
· Geography 

· Geographic Information Science 

· Mathematics 

· Mathematics and Physics 

· Physics 

Associate of Science Degree in Biology  

http://camosun.ca/learn/programs/adsci-biol.html
Biology students study life from the molecular to a global perspective. They study living organisms, including their structure, function, growth, origin, evolution and distribution. 

Associate of Science Degree in Chemistry 

http://camosun.ca/learn/programs/adsci-chem.html or http://camosun.ca/learn/programs/chem/index.html
Chemistry students learn chemical concepts for understanding life and the environment. They study atomic structure, molecules and chemical bonding, chemical reactions, stoichiometry, and organic chemistry. Camosun’s chemistry department also offers a Geoscience specialization.

Associate of Science Degree in Geography 

http://camosun.ca/learn/programs/geography/adsci/index.html
Students study physical and environmental geography. They take a scientific approach to understanding Earth's surface environment, including its interactions with human activities. Areas of focus include physical geography, environmental geography and geographic techniques. Associate Degree program graduates are positioned to pursue a Bachelor of Science focused on physical, environmental or techniques geography. Alternatively, graduates may opt to focus on other (cultural, economic, urban, etc.) aspects of geography. Students can find work in fields such as environmental monitoring, environmental consulting, and natural resource management. 

Engineering Technician & Technology 

http://camosun.ca/learn/programs/engineering.html
Camosun offers a suite of engineering programs, designed to produce high-quality engineering technician and technology students sought by industry. Camosun offers engineering technician and technology programs which focus on:

· Civil Engineering Technology 
· Computer Engineering Technology 
· Electronics Engineering Technology 
· Electrical Engineering Bridge 

· Engineering Graphics Technician 

· Mechanical Engineering Technology 
· Mining Engineering Bridge 

· Network and Electronics Technician 
· Software Engineering Bridge 
Civil Engineering Technology 

http://camosun.ca/learn/programs/civil-eng.html
Camosun offers a two-year Diploma in Civil Engineering Technology and a Diploma in Civil Engineering Technology with a Co-operative Education Designation. Students learn about the design and construction of structures such as bridges, buildings, towers, silos and tunnels, transportation systems such as highways, roads, railroads, airports and canals, protection of the environment and public health, streams and waterways protection and management, urban and subdivision planning, the planning, construction, and maintenance of public works projects such as water and sewer systems. Students can also learn about the use of microcomputers, CAD and drafting techniques, surveying, computer-based design systems, and all aspects of project management.

Civil Engineering Technology Access 

http://camosun.ca/learn/programs/civilacc/index.html
Camosun offers a six-month long Civil Engineering Technology Access program. It’s designed to enable students to complete courses in Mathematics, Physics and English that they need to enter the Civil Engineering Technology program. Students can earn credit for the Civil Engineering Technology program through additional courses in surveying and technical drawing. 

	Pre-Quarter Courses
	Credits

	ENGR 190
	Orientation
	0.5

	Total Credits
	0.5
 

	Academic Term 1 (Quarter 1)
	Credits

	CIVL 121
	Graphics and Computing 1
	2.0

	ENGL 130
	Advanced English for Careers
	3.0

	MATH 172
	Basic Technical Math 1 
	4.0

	PHYS 150
	Technical Physics 1
	3.0

	Total Credits
	12.0
 

	Academic Term 2 (Quarter 2)
	Credits

	CIVL 122
	Graphics and Computing 2
	4.0

	LRNS 102
	Learning and Problem Solving Skills
	1.0

	MATH 173
	Basic Technical Math 2 
	4.0

	PHYS 151
	Technical Physics 2
	3.0

	Total Credits
	12.0


First Nations Civil Engineering Technology Access 
http://camosun.ca/learn/programs/civilacc/index.html
Camosun offers a Tech Access program designed for people of First Nations descent who are interested in Civil Engineering but need the opportunity to upgrade and advance their education. The First Nations Civil Engineering Technology Access program allows students to acquire the academic qualifications required for entry into the Civil Engineering Technology program. FNCAP is a six month long program designed to lay a strong foundation in Math, Physics and English. Skill building courses are offered in computer assisted drafting, surveying and Geographic Information systems. 

Civil Engineering Bridge 
http://camosun.ca/learn/programs/civilbridge/index.html or http://engbridge.camosun.bc.ca/.

The Civil Engineering Bridge program is offered in partnership with the University of British Columbia and provides access for graduate Civil Engineering Technologists to UBC’s third year of Civil Engineering. During this six-month program, students study advanced topics not typically found in technology programs, such as  water resources, transportation, structural, geotechnical, municipal, and construction. Course credits can be applied towards UBC’s Bachelor of Applied Science degree. Co-operative Education work terms are transferable between institutions. This is a 6-month program offered at the Interurban Campus. 

Term 1 (Quarter 2 – January through March)
	Course
	Title
	Credits

	COMP 130
	Computing for Engineering
	3.0

	ENGR 264
	Engineering Mechanics
	3.0

	MATH 250A
	Intermediate Calculus 1
	3.0

	MATH 251
	Matrix Algebra for Engineers
	3.0

	MATH 254
	Probability and Statistics
	3.0

	PHYS 295
	Physics (Engineering Bridge)
	4.0

	Total Credits
	 
	19.0


 

Term 2 (Quarter 3 – April through June)
	Course
	Title
	Credits

	CHEM 150
	Engineering Chemistry
	4.0

	ENGR 166
	Geology for Civil Engineers
	3.0

	ENGR 262
	Analytical Methods
	3.0

	MATH 250B
	Intermediate Calculus 2
	3.0

	MATH 252
	Differential Equations
	3.0

	Total Credits
	 
	16.0


Advanced Diploma in Civil Engineering Bridge 
This six-month program is designed to provide graduates with access to the third year of Engineering at the University of Victoria. The program is for graduates of the Computer Engineering Technology or Electronics Engineering Technology diploma program who want to work as professional engineers in the fields of computers, computer systems and computer applications. Co-operative Education work terms are transferable between institutions. Engineering Bridge Programs at Camosun College are recognized across Canada as an excellent transition from a Technology diploma to an Engineering degree because they provide hands-on experience, practical applied skills and an excellent knowledge of advanced engineering courses. The three universities which accept graduates directly from the Engineering Bridge programs are the University of Victoria (UVic), the University of British Columbia - Vancouver (UBC-V), and the University of British Columbia - Okanagan (UBC-O). 

Computer Engineering 

Computer Engineering Technology
The Computer Engineering Technology program provides students with the skills, in both the hardware and software aspects of microprocessors and micro-controllers and their applications, that are increasingly demanded in the electronics industry. 

Computer Engineering Bridge
This program, offered by Camosun College with the full support of the University of Victoria (UVic), provide students with access to the third year of Engineering at UVic. This program is for graduates of the Computer Engineering Technology or Electronics Engineering Technology diploma program. 

Network and Electronics Technician
The program is for students fascinated by computers, circuitry, light-speed optics and processing power. The Network and Electronics Technician program helps students enter the field of computers, networks and electronics. 

Electronic Engineering Technology 

Electronics and Computer Engineering Access
Electronics and Computer Engineering Access is designed for students interested in Computer or Electronic Engineering, becoming an Electronics and Network Technician, or upgrading their academic qualifications. After completing the Access program students can continue their education or work in electronics assembly, schematic capture, and printed circuit board production and repair.

Electronics Engineering Technology
Students are provided with the necessary fundamentals to work in a variety of positions associated with the electronics industry including research and development, design, production, maintenance, sales and service of electronics systems. 

Electrical Engineering Bridge
This program, offered with the full support and co-operation of the University of Victoria (UVic), provides access to the third year of Engineering at UVic for graduate Electronics Engineering Technologists. Students can earn credit toward a Bachelor of Engineering degree and a subsequent career in the electrical and electronics industries.

Engineering Graphics Technician
The Engineering Graphics Technician program gives students a foundation in engineering science and a working knowledge of the graphics-based software applications used within engineering and architectural design. Students get training in 2D and 3D computer aided design and design visualization skills, including still image rendering and engineering animation. 

Mechanical Engineering Technology 

http://camosun.ca/learn/programs/mecheng/index.html
This nationally accredited program is designed to give students a broad knowledge base in science and engineering with applications to machines and mechanical devices. Students gain a broad knowledge in sciences and engineering with applications to the design, development, manufacture, marketing, operation and maintenance of machines and mechanical devices. This program differs from traditional Mechanical Engineering in that students learn relevant up-to-date skills, with a special emphasis on the application of CAD/CAM (Computer Aided Design/Computer Aided Manufacturing) technology, such as the microcomputer-based AutoCAD system. They’re also be introduced to robots and automation After graduating from the Mechanical Engineering Technology program students can apply for the Mechanical Engineering Bridge program which leads into the third year of the Mechanical Engineering program at the University of Victoria. 

Mechanical Engineering Technology Access

This program is for students interested in being involved in mechanical engineering, manufacturing, computers or the applied sciences. The Mechanical Engineering Technology Access program helps students to complete the admission requirements for Camosun’s Mechanical Engineering Technology diploma program, the Engineering Graphics Technician program or the Manufacturing Technician – Engineering program.

Certificate in Mechanical Engineering Technology Access

http://camosun.ca/learn/programs/mechengacc/index.html
This six-month program prepared students for work in the design, manufacturing, engineering, drafting, architectural, construction and computer industries. While upgrading their mathematics, physics and English, students gain up-to-date skills applicable to mechanical systems and architectural design, including the use of computers for problem-solving, computer-aided-design (CAD) using up-to-date commercial software including 3D and design visualization; and design skills in engineering drawing preparation as related to CAD projects. Graduates are eligible to enter for Camosun's Diploma in Mechanical Engineering Technology and the Certificate in Engineering Graphics Technician.

Mechanical Engineering Bridge  

http://camosun.ca/learn/programs/mechbridge/index.html
Advanced Diploma in Mechanical Engineering Bridge

The Mechanical Engineering Bridge program provides access to the third year of Electrical Engineering for graduate Electrical or Electronics Engineering Technologists. Students study advanced topics not typically found in technology programs and are able to continue their studies toward a Bachelor of Engineering degree. Co-operative Education work terms are transferable between institutions. This is a 6-month program ladders into third year Mechanical Engineering at UVic or the Vancouver or Okanagan Campus of UBC.

	Course
	Title
	Credits

	CHEM 150
	Engineering Chemistry
	4.0

	COMP 139E
	Data Structures & Applications
	4.0

	COMP 166
	Programming 1 for Engineers
	3.0

	ELEX 250E 
	Linear Circuits 1
	4.0

	ENGR 150
	Engineering Graphics
	3.0

	ENGR 290
	Materials and Thermodynamics
	2.0

	MATH 250A
	Intermediate Calculus 1
	3.0

	MATH 250B
	Intermediate Calculus 2
	3.0

	MATH 251
	Matrix Algebra for Engineers
	3.0

	MATH 252
	Differential Equations
	3.0

	MATH 254
	Probability and Statistics
	3.0

	PHYS 210
	Electricity and Magnetism
	4.0

	Total Credits
	 
	39.0


Mining Engineering 

Mining Engineering Bridge
http://camosun.ca/learn/programs/minebridge/index.html
The six-month Mining Engineering Bridge program provides students who have graduated from the Mining Engineering Technologists program with the additional education they need to stream directly into the third year of the Mining Engineering Program at the University of British Columbia. They can also use it to pursue a Bachelor of Applied Science degree. The program curriculum combines basic engineering subjects, topics in geology and essential courses in mining to prepare graduates to discover, evaluate and develop mineral deposits. Graduates of this program design, operate, manage, and reclaim mines and mining facilities in a profitable, safe, and environmentally responsible manner. A career in mining engineering requires a strong background in mathematics, computer applications, economics, communication skills, and physical sciences, particularly geology, physics, and chemistry. Co-operative Education work terms are transferable between institutions. 

Term 1 (Quarter 2 – January through March)
	Course
	Title
	Credits

	COMP 130
	Computing for Engineering
	3.0

	ENGR 264 
	Engineering Mechanics
	3.0

	MATH 250A
	Intermediate Calculus 1
	3.0

	MATH 251
	Matrix Algebra for Engineers
	3.0

	MATH 254
	Probability and Statistics
	3.0

	PHYS 295
	Physics (Engineering Bridge)
	4.0

	Total Credits
	 
	19.0


Term 2 (Quarter 3 – April through June)
	Course
	Title
	Credits

	CHEM 150
	Engineering Chemistry
	4.0

	ENGR 166
	Geology for Civil Engineers
	3.0

	ENGR 262
	Analytical Methods
	3.0

	MATH 250B
	Intermediate Calculus 2
	3.0

	MATH 252
	Differential Equations
	3.0

	Total Credits
	 
	16.0


Software Engineering

Software Engineering Bridge
This program, offered with the full co-operation and support of the University of Victoria (UVic), provides the additional background students need to stream into UVic’s Bachelor of Software Engineering (BSENG) program. Students work in transportation, entertainment, communications, medicine, research and finance.

Environmental Technology 

http://camosun.ca/learn/programs/envr/index.html
Diploma in Environmental Technology

In this two-year program science-based program students gain academic expertise combined with hands-on laboratory and field skills which prepare them to work within assessment teams, collecting, collating and presenting information that will help decision-makers understand how their decisions will affect the Earth and its inhabitants. The program provides up to two years of transfer credit, allowing students to transfer to a university and directly into third year studies to complete a degree in biology, geography or environmental studies. It contains 13 courses (minimum) which have academic transfer to most universities. The Environmental Technology program has block transfer to the BSc in Environmental Science program at Royal Roads University. The program combines in-class learning, on-campus lab work and hands-on field trips, and enables students to develop marketable skills and knowledge in areas related to aquatic monitoring, GIS map-reading, field safety, soil classification, sustainable resource and waste management, horticulture and biodiversity, air quality, and environmental impact assessments, 

	Year
	Sep-Dec
	Jan-Apr
	May-Aug

	1
	Academic Term 1 
	Academic Term 2 
	Academic Term 3 

	2
	Academic Term 4 
	Academic Term 5 
	Work Term 1 

	3
	Work Term 2 or Academic Term 6 
	Work Term 2 or Academic Term 6 
	Academic Term 7 


 

	Academic Term 1 (Fall)
	Credits

	BIOL 124
	Evolution and Diversity
	4.0

	CHEM 120
	College Chemistry 1
	4.0

	COMP 158E
	Computing for Environmental
	3.0

	ENGL 150
	English Composition
	3.0

	ENVR 110
	Environmental Seminar 1
	1.0

	GEOG 100
	Ecosystems & Human Activity
	3.0

	Total Credits
	18.0

	 

	 Academic Term 2 (Winter)
	Credits

	BIOL 228
	Ecology
	4.0

	ENVR 103
	Environmental Microbiology
	2.0

	ENVR 107
	Environmental Geography
	3.0

	ENVR 251
	Technical Communication
	3.0

	GEOG 210
	Map & Air Photo Interpretation
	4.0

	MATH 216
	Applied Statistics
	4.0

	Total Credits
	20.0

	 

	 Academic Term 3 (Spring)
	Credits

	ENVR 200 
	Safety in the Environment
	1.5

	ENVR 202
	Geographic Field Techniques
	0.5

	ENVR 203
	Aquatic Monitoring Techniques
	2.0

	ENVR 204
	Environmental Field Trips
	0.5

	ENVR 205
	Soils
	0.5

	ENVR 206A
	Environmental Horticulture
	1.5

	ENVR 218
	Environmental Field Camp
	2.0

	Total Credits
	8.5

	 

	 Academic Term 4 (Fall)
	Credits

	ENVR 206B
	Environmental Biotechnology 
	2.0

	ENVR 207
	Applied Geomorphology
	3.0

	ENVR 210
	Aquatic Environments
	3.0

	ENVR 229
	Quantitative Assessment
	4.0

	GEOG 214 
	Digital Geomatics 
	4.0

	GEOG 220
	Natural Resource Systems
	3.0

	Total Credits
	19.0

	 

	 Academic Term 5 (Winter)
	Credits

	CHEM 121
	College Chemistry 2
	4.0

	ENVR 140
	Fundamentals of GIS
	3.0

	ENVR 222
	Urban & Regional Environments
	3.0

	ENVR 242
	Vertebrate Diversity & Ecology
	4.0

	GEOS 100
	Physical Geology
	4.0

	Total Credits
	18.0

	 

	Academic Term 6 (Fall or Winter)
	Credits

	CHEM 253
	Environmental Chemistry
	4.0

	ENVR 208A
	Research Project Design
	1.0

	ENVR 240
	Environmental GIS Applications
	3.0

	ENVR 244
	Invertebrate Diversity/Ecology
	3.0

	ENVR 246
	Plant Diversity & Ecology
	4.0

	MATH 108
	Applied Calculus
	4.0

	Total Credits
	19.0

	 

	 Academic Term 7 (Spring)
	Credits

	ENVR 208B
	Sustainability Project
	5.0

	ENVR 209
	Waste Management Remediation
	3.0

	Total Credits
	8.0


 

	Co-op Internship Option 
	Credits

	COOP 100
	Workplace Education Prep 
	0.0

	BUS 101
	Co-operative Work Experience 1 
	6.0

	AND/OR
	 
	 

	BUS 201 
	Co-operative Work Experience 2 
	6.0

	Total Credits 
	6.0-12.0


Geographic Information Science 

http://camosun.ca/learn/programs/geography/adsci-gis/index.html
Associate of Science Degree in Geographic Information Science

This two-year Associate Degree in Science provides students with an opportunity to develop and pursue their interest in the emerging field of Geographic Information Science (GIS). The program offers a science option that complements the current Associate of Arts Degree in Geography. The program covers fundamentals in Geography, Mathematics and Computer Science. With a solid background in geographic information science, students find employment in environmental protection, mining and oil and gas exploration, land use planning, archaeology, or work with geographic information for First Nations peoples. Or they can pursue further study in the recently developed Geographic Information Science degree programs at the University of Victoria (UVic) and other universities. The University of Victoria has committed to accept successful students into their Geomatics Degree program. Starting in 2008, the Internship enables students to gain practical work experience, which may be paid or unpaid, through a four-month Internship, available after eight courses of academic study. 

	First Year

	Course
	Credits

	COMP 132 
	Programming Using Java
	4.0

	COMP 139
	Applied Computer Programming
	4.0

	ENGL 150
	English Composition
	3.0

	ENGL 160 
	Introduction to Literature
	3.0

	  or 

	  ENGL 164
	First Nations Literature
	3.0

	GEOG 100
	Ecosystems and Human Activity
	3.0

	GEOG 102
	Human Geography
	3.0

	MATH 100
	Calculus 1
	4.0

	MATH 101
	Calculus 2 
	4.0

	MATH 126 
	Basic Discrete Mathematics
	3.0

	Total Credits
	31.0

	 

	Second Year

	Course
	Credits

	BUS 130
	Business Communications
	3.0

	COMP 182
	Architecture and Programming
	3.0

	COMP 210
	Data Structures and Algorithms
	3.0

	COMP 212
	Introduction to Computer Science
	3.0

	COMP 238
	Advanced Programming
	3.0

	GEOG 210
	Map & Air Photo Interpretation
	4.0

	GEOG 214
	Digital Graphics
	4.0

	GEOG 216
	Quantitative Methods
	4.0

	  or

	  MATH 216 
	Applied Statistics
	4.0

	  or 

	  MATH 218
	Probability and Statistics
	4.0

	Any University Transfer elective or MATH 110 * 
	3.0

	Any University Transfer elective or MATH 111 *
	3.0

	Total Credits
	33.0


 

COURSES
Biology

BIOL 060 Introduction to Biology

An introduction to the study of the methods and principles of biology. The diversity and ecology of microbial, plant and animal life are explored.

BIOL 080 Inquiry into Life

This course is intended for the student interested in learning about the structure and function of the human body. The major areas of study are cell biology and human anatomy and physiology. This course provides Grade 12 biology equivalency.

BIOL 100 Non-Majors Biology 1

Fundamentals of Biology in the context of contemporary issues. Topics include: basic principles of biochemistry and cell biology, genetics and nutrition, animal structure and function. 

BIOL 102 Non-Majors Biology 2

An introduction to biological diversity, evolution, ecology, scientific knowledge and the biodiversity crises. Includes a survey of the major taxonomic groups of living organisms, the evidence for evolution, natural selection, the nature of scientific knowledge, and the impact of humans on the ecology of populations, communities and ecosystems. 

BIOL 104 Infectious Disease

This introductory course focuses on the microbial agents of infectious disease and their mechanisms of pathogenesis. Topics include: growth and reproduction, process of infection, host responses, laboratory identification, treatment and control. 

BIOL 116 Adv. Placement Biology Lab

This course consists of Biology laboratory exercises at the first-year level, suitable for Advanced Placement Biology students. Exercises are drawn from topics in cellular physiology and evolution theory.

BIOL 124 Evolution and Diversity

This course consists of studies in the general areas of evolution and organism diversity. Topics include: natural selection, the genetic basis of evolution, speciation and evolutionary change and the adaptive radiation of organisms. 

BIOL 126 Physiological Basis of Life

The structure and functions of macromolecules, storage of information and replication of DNA as well as the role of DNA in protein synthesis and inheritance are described and related to the functions of whole organisms. Transport mechanisms, basic metabolism and hormonal and nervous regulation of function are explored with examples. 

BIOL 141 Anatomy for Sport Education

This course provides an introduction to structural and functional relationships within the 11 systems of the human body. Emphasis is on major systems and organs related to sport performance and health. Anatomical and physiological terminology is stressed, especially relevance to exercise and health. 

BIOL 141A Anatomy Lab for Sport

This course introduces structural and functional relationships within the 11 systems of the human body. Identification of gross and microscopic anatomical structures in slides, models, dissections and specimens is emphasized. Students visualize and interpret 3D relationships of human anatomy. Anatomical terminology is stressed, with relevance to exercise and health. 

BIOL 142 Physiology for Sport Education

This course provides an overview of functional relationships within the human body. Physiological processes are studied at both the cellular and organ system level, especially homeostatis as it relates to exercise, health and disease. 

BIOL 142A Physiology Lab for Sport Ed

Physiological processes are studied in at the chemical, cellular and organ system level. Laboratory skills focus on data collection, presentation and analysis using the scientific method. Students will apply critical thinking in the context of physiological homeostasis, particularly as it relates to exercise and health. 

BIOL 150 Human Anatomy

This course provides an introduction to structural and functional relationships within the eleven systems of the human body. A lab and lecture based format, combining slides, models, photographs, diagrams and organ dissections is used to study both gross and microscopic human anatomy. Anatomical and physiological terminology is stressed. 

BIOL 151 Human Physiology

This course is the companion to BIOL 150. It provides an overview of functional relationships within the human body. Physiological processes are studied at both the cellular and organ system level, with an emphasis on the maintenance of homeostasis. Laboratory exercises illustrate basic physiological principles 

BIOL 152 Anatomy and Physiology 1

The first half of a two-semester course on human anatomy and physiology with applications to nursing practice. This course includes anatomy and physiology of cells, tissues and selected organ systems. Integrated themes include physical assessment, diagnostic testing, pharmacology, chronicity, nutrition and development.  

BIOL 153 Anatomy and Physiology 2

This course is a continuation of BIOL 152 on human anatomy and physiology with applications to clinical nursing practice. Topics include: the remaining organ systems and microbiology and infection control. Integrated themes include physical assessment, diagnostic testing, pharmacology, chronicity, nutrition and development.  

BIOL 160 Microbiology for Dental Hygiene

This course introduces dental hygiene students to microbiology. Topics include: an introduction to microscopy, prokaryotic cell structure and function, bacterial nutrition, microbial metabolism, control of microbial growth, oral microflora and animal viruses.

BIOL 202 Microbiology 1

An introduction to the principles and techniques of microbiology. Topics include: prokaryotic cell structure and physiology, nutrition, metabolic diversity, growth and control of micro-organisms and virology. 

BIOL 203 Microbiology 2

(4 credits) W (3,3,0,0)

This course is a continuation of BIOL 202. Topics include: molecular biology, microbial genetics, recombinant DNA technology, genomics, innate and adaptive immunity, pathogenesis of infectious diseases and epidemiology. 

BIOL 228 Ecology

An introduction to the factors controlling the distribution and abundance of organisms. Topics include: physiological ecology, population dynamics, competition, predation, herbivory, mutualism, conservation biology, community structure and function, succession, nutrient cycles and biogeoclimatic zones. 

BIOL 230 Cell Biology

An introduction to the study of structure and function of eukaryotic cells. Topics include: macromolecules, membrane structure and transport, the nucleus and gene expression, the endomembrane system and vesicular transport, secretion, endocytosis, the cytoskeleton, the cell cycle and regulation, signal transduction pathways, extra cellular matrices and cell junctions. 

BIOL 232 Principles of Genetics

The cellular and molecular basis of the transmission of hereditary characteristics. Topics include: Mendelian inheritance and its cytological basis, gene action in biochemical pathways, microbial genetics, linkage and gene mapping, DNA as the genetic material, the genetic code, gene action in development and differentiation and the fundamentals of genetic engineering. 

BIOL 252 Pathophysiology for Nursing 1

The first half of a two-semester course on basic concepts of pathophysiology and specific disease processes with associated nursing applications. Within each topic pathophysiology and nursing applications are integrated. Topics include foundational concepts of pathology and aspects of endocrine, cardiovascular, and respiratory disorders.  

BIOL 253 Pathophysiology for Nursing 2

This course is a continuation of BIOL 252 focusing on pathophysiology and associated nursing applications. Topics include: aspects of neurological, genitourinary, gastrointestinal, musculoskeletal and integumentary disorders.  

BIOL 260 General Pathophysiology

This course is an introduction to human pathophysiology, initially exploring the foundational concepts of disease, with reference to pathophysiology relative to dental hygiene. Emphasis then shifts to pathogenesis and disease processes using specific diseases as examples.  

Chemistry

CHEM 060 Introduction to Chemistry

This course introduces chemical concepts for understanding life and the environment. Topics include: atomic structure; the periodic table of elements; molecules and chemical bonding; chemical formulas and reactions; stoichiometry; gases, liquids, solutions; and organic chemistry. Non-science students will also find this course interesting.

CHEM 105 ACB Seminar 1

This course includes biweekly presentations by guest speakers or faculty on topics concerning the ACB program and careers. Students are required to prepare a review of a scientific report. Materials on written communication skills will be included.

CHEM 106 ACB Seminar 2

This course involves biweekly seminars or workshops focusing on instructional application of verbal communication skills. Students will receive instruction in the preparation and delivery of scientific talks and, working in pairs, will prepare and present one ten-minute seminar on a scientific topic relevant to the Applied Chemistry and Biotechnology program.

CHEM 110 General College Chemistry 1

The first part of a college level package for students in the life sciences and non-science programs. The topics comprise chemical energetics, chemical equilibrium, acids and bases and oxidation/reduction chemistry. 

CHEM 112 General College Chemistry 2

This course, along with CHEM 110, constitutes a Year 1 university transfer package. Topics include: hydrocarbons, alcohols, carboxylic acids, esters, amines, amides, carbohydrates, lipids and proteins. 

CHEM 116 Adv. Placement Chemistry Lab

This is a laboratory-only course specifically designed for students enrolled in Advanced Placement Chemistry at secondary schools. Students are introduced to various techniques used in a laboratory. Experiments illustrate concepts taught in the lecture portion of the course. They include thermochemistry, kinetics, organic synthesis and in introduction to spectrophotometry.

CHEM 117 Introduction to Nutrition

This course examines fundamental aspects of nutrition in relation to optimal health. Topics include the nature and nutritional significance of dietary proteins, lipids (fats and oils), carbohydrates, vitamins and minerals, energy metabolism, dietary standards, food additives, and the relationship of nutrition to exercise, cardiovascular disease, obesity, and aging. 

CHEM 120 College Chemistry 1

For both university and technology students, this course starts with atomic structure and periodic properties and leads to a discussion of chemical bonding, thermochemistry, molecular structure, intermolecular structure, intermolecular forces and their role in environmental issues. The experiments include chemical synthesis and analysis by titration and spectroscopy. 

CHEM 121 College Chemistry 2

This course is a continuation of CHEM 120 and covers the following: chemical kinetics, acids and bases, thermodynamics, electrochemistry and provides an introduction to organic chemistry. The laboratory experiments provide practical experience in each area covered in lectures. 

CHEM 150 Engineering Chemistry

Topics include: thermochemistry, atomic and molecular structure, chemical bonding, gases, liquids and solids, solutions and phase equilibria, equilibrium, chemical thermodynamics and electrochemistry. 

CHEM 150A Engineering Chemistry 1

Topics include: thermochemistry, atomic and molecular structure, chemical bonding, gases, liquids and solids, solutions and phase equilibria, equilibrium, chemical thermodynamics and electrochemistry.

CHEM 150B Engineering Chemistry 2

A continuation of CHEM 150A.

CHEM 160 Chemistry and Materials

This course is an introduction to chemistry emphasizing relevant topics for mechanical engineering. Topics include: atomic and molecular structure, chemical bonding, equilibrium, thermochemistry, oxidation-reduction, electrochemistry, properties of solids, phase diagrams, organic nomenclature, polymers, engineering materials and liquids and gases.

CHEM 207 ACB Seminar 3

This course involves biweekly presentations by guest speakers in analytical environmental chemistry, biotechnology, biochemistry, microbiology, immunology, medicine and/or veterinary science. Students receive education in the preparation of resumes and correspondence involved in the job application process and will prepare their own professional-quality resume and job cover letter.

CHEM 208 ACB Seminar 4

Seminars involving speakers from the College, or industry or government laboratories are held biweekly. Students will receive instruction in personal professional presentation, and are required to prepare for and attend a mock job interview.

CHEM 210 Introduction to Nutrition

This course concerns fundamental aspects of nutrition in relation to optimal health. Topics include; the nature and nutritional significance of dietary proteins, lipids, (fats and oils), carbohydrates, vitamins and minerals, energy metabolism, dietary standards, food additives and the relationship of nutrition to exercise, cardiovascular disease, obesity and aging. 

CHEM 213 Molecular Spectroscopy

The elementary theories and applications of IR, UV/visible, mass and NMR spectroscopy are presented in one unified course. The problems of identification, bonding and structure encountered in chemistry, biochemistry and environmental science are used as illustrations and case studies throughout. 

CHEM 214 Nutrition for Fitness

Fundamental aspects of nutrition associated with improved fitness and health through exercise are presented. Topics include: balanced roles of proteins, carbohydrates, fats, vitamins, minerals and water; supplements; dietary intake and energy usage; dietary programs and myths; nutrition for exercise targeting weight-loss, obesity, diabetes, osteoporosis, hypokinetic disorders, cardiovascular health, and aging.  

CHEM 220 Inorganic Chemistry

This course extends concepts from CHEM 120 and 121, the main group elements and the first row transition elements. The emphasis is on chemical bonding, structure and reactivity, coordination compounds, catalysts and bioinorganic chemistry. Labs emphasize the characterization and synthesis of inorganic compounds and expose students to many techniques. 

CHEM 221 Physical Chemistry

This course covers the fundamentals of physical chemistry and their application, where appropriate, to the preparation and isolation of materials. The main topics are thermodynamics, colligative properties, phase equilibria, electrochemistry and kinetics. Labs introduce students to many associated techniques, including the use of bomb calorimeters and gas chromatographs. 

CHEM 224 Analytical Chemistry

This course provides an introduction to the theory and practice of chemical separation and identification. The major techniques are examined including chromatography, solvent extraction, spectroscopy and electrochemistry. The problems associated with data acquisition and the statistics of sampling are stressed throughout. 

CHEM 230 Organic Chemistry 1

This course provides a general introduction to the theory and practice of organic chemistry. Topics include: alkanes, stereochemistry, alkyl halides, substitution and elimination reactions, free radical reactions, alcohols, ethers, spectroscopy, alkenes and alkynes. The laboratory experiments are designed to expose students to a wide range of organic laboratory techniques. 

CHEM 231 Organic Chemistry 2

This course is a continuation of CHEM 230. Topics include: aromatic compounds, aldehydes and ketones, carboxylic acids and derivatives, amines, amino acids and peptides and carbohydrates. The laboratory experiments are mainly directed towards the syntheses of various organic compounds. 

CHEM 250 Molecular Biotechnology

This course covers fundamentals of molecular biotechnology and applications to drug, vaccine and diagnostics development with emphasis on medical biotechnologies, industrial processing and agrobiotechnology. Topics include: gene expression systems, protein engineering, targeted tissue delivery, gene therapy, DNA diagnostics, recombinant DNA vaccines, fermentation, bioremediation and intellectual property and regulatory issues. 

CHEM 251 Immunology

This course describes the basic concepts of immunology and the application of immunochemistry to molecular, medical and veterinary biotechnology. Topics include: antigens and antibody-based, immune responses, vaccines, antibody diagnostics, immunosuppression, hypersensitivity, transplants, cancer, auto-immune diseases, immunodeficiencies (including AIDS) and current immunological techniques. 

CHEM 253 Environmental Chemistry

Designed for students in the Environmental Technology program, Topics include: chemical toxicity, chemistry of the atmosphere and aquatic systems, organic and inorganic contaminants in the environment, and associated chemical instrumentation. Emphasis will be on laboratory work which will give students an introduction to chemical instrumentation and methodology. (T-Pending) 

CHEM 255 Principles of Biochemistry

This course concerns fundamental aspects of biomolecules and biochemical processes and their relevance to biotechnology and health. Topics include: noncovalent interactions, buffers, structure-function relationships in biomolecules, enzymology, lipids and membranes, bioenergetics; carbohydrate, lipid, amino acid and nucleotide metabolism, DNA synthesis, gene expression, protein synthesis and prevalent biochemistry laboratory techniques. 

CHEM 259 QA in Environmental Chemistry

A working chemistry lab is used as a model for quality assurance (QA) practices. These include planning and preparing for the collection of field samples, laboratory analysis, data management and data analysis. The data collected from two field trips are incorporated into a final report. 

CHEM 290 Laboratory Internship

The course involves a minimum of 300 hours of work experience at an approved external laboratory or, rarely, at the College. A selection of projects in environmental chemistry, biochemistry, microbiology, molecular biotechnology, or related fields will be available. Students must prepare an internship report in an approved scientific style.

Civil Engineering

Note: CIVL courses are only open to students in the Civil Engineering programs, unless permission is obtained by the Chair of Civil Engineering. 

CIVL 101 Co-operative Work Experience 1

This course gives students an opportunity to apply and extend academic knowledge while employed with qualified co-op employers. This full-time paid work experience is facilitated and monitored by the College.

CIVL 102 Co-operative Work Experience 1

This course gives students an opportunity to apply and extend academic knowledge while employed with qualified co-op employers. This full-time paid work experience is facilitated and monitored by the College.

CIVL 121 Graphics and Computing 1

This is an introduction to drafting and basic computer use for engineering. Aspects of both manual hand drafting and computer-aided drafting (CAD) are taught. Computer skills include file management and word processing tasks such as formatting and object linking and embedding (OLE).
CIVL 122 Graphics and Computing 2

This course introduces students to spreadsheets used in engineering including spreadsheet formula and graphing functions. Intermediate drafting skills such a detailed sections, dimensions, appropriate scales and drafting standards are also introduced for both manual hand drafting and computer-aided drafting (CAD).

CIVL 131 Graphical Communications 1

This is an introduction course in graphical communication that includes computer-aided drafting to generate 2D and 3D drawings and dimensions. Basic word processing is also introduced.

CIVL 132 Graphical Communications 2

This is an intermediate level course in hand drafting using basic portable drafting tools (scales, triangles) and computer-aided drafting using industry accepted software. Students are taught to draft typical styles of civil engineering drawings.

CIVL 133 Graphical Communications 3

Students will use CAD functions to produce engineering drawings. Students will employ custom block titles, cross-referencing, various drawing scales, several dimension styles, multi-set drawings sets, and layering and drafting standards. Students will also learn how to set-up, use and maintain plotters and printers.

CIVL 146 Highway Design (Formerly CIVL 251)

Introduction to highway design. Topics include: Ministry of Transportation organization, methods of traffic type and volume determination and estimation, theory of Geometric Road Design, vertical and horizontal alignment design based on the BC Highway Design manual, culvert and drain path design, cross section structural design, and an introduction to illumination.

CIVL 151 Surveying 1

Care and use of various types of surveying equipment. Topics include: allowable error; confidence limits; types of surveys; selection of a survey method and equipment. Laboratory includes distance and angle measurement using both basic and advanced surveying equipment.

CIVL 152 Surveying 2

Survey methods in establishing control surveys of various types of engineering projects. Topographical data gathering and contour mapping.

CIVL 153 Surveying 3

Introduction of Total Station data collection as part of route and subdivision surveying. Layout of a survey control network.

CIVL 162 Soils 1

This is an introductory level course in soils engineering. Aerial photographs and soils, geologic and topographic maps are used to identify soil characteristics. Soil origin and geological processes are studied along with the classification of soil types and tests for their index properties.

CIVL 192 Statics

Introduction to force systems. Statics of rigid bodies, equivalent forces and couple systems. Analysis of free body diagrams, frames, machines, and trusses. Properties of sections. Three dimensional statics.

CIVL 193 Strength of Materials 1

This introductory course in mechanics introduces students to stress-strain relationships, statically determinate problems, structural properties, thermal stresses and strains, theories of bending, shear, torsions, bearing and beam deflection.

CIVL 194 Strength of Materials 2

This course covers: combined loading and superposition, plane stress transformation, including Mohr’s circle, strain energy concepts, deflection by direct integration methods; statically indeterminate analysis, virtual work, slope deflection, moment and conjugate beam distribution/stiffness matrix; column theory including Euler and critical load parameters.

CIVL 201 Co-operative Work Experience 2

This course gives students an opportunity to apply and extend academic knowledge while employed with qualified co-op employers. This full-time paid work experience is facilitated and monitored by the College.

CIVL 202 Co-operative Work Experience 2

This course gives students an opportunity to apply and extend academic knowledge while employed with qualified co-op employers. This full-time paid work experience is facilitated and monitored by the College.

CIVL 203 Co-operative Work Experience 3

This course gives students an opportunity to apply and extend academic knowledge while employed with qualified co-op employers. This full-time paid work experience is facilitated and monitored by the College.

CIVL 233 Co-operative Work Experience 3

This course gives students an opportunity to apply and extend academic knowledge while employed with qualified co-op employers. This full-time paid work experience is facilitated and monitored by the College.

CIVL 240 Managing Construction Projects (Formerly CIVL 266)

Introduction to the legal aspects of civil law, construction contracts, codes, regulations and statues as they apply to the contracting process. Computer software will be used for critical path analysis, scheduling the construction process, cost control, quantity estimating and quality control procedures. Construction site safety and security will be covered.

CIVL 247 Highway Design Project (Formerly CIVL 252)

The students are divided into design teams. Each team designs the construction layout of a “Local Collector Highway”, two to four kilometres in length, to BC Highway specifications. The project area will be an undeveloped corridor around the campus.

CIVL 255 Urban Services

Students use integrated software for the analysis of municipal service designs and lot layout for residential/commercial/industrial or institutional development with consideration given to cultural, social and environmental diversities. Relevant municipal by-laws, provincial/federal regulations and legislation will be observed in the design. A final “pro forma” will be produced.

CIVL 257 Urban Planning (Formerly CIVL 260)

Students are assigned real-world, municipal infrastructure problems where they generate and document practical solutions. The solution considers current and probable conditions at a future date (typically the end of the infrastructure’s life). Phasing as a solution is explored. When requested, the study will include an estimate of the cost.

CIVL 258 Infrastructure Rehabilitation

This course will provide students with an overview of current practices as they relate to infrastructure rehabilitation. Topics include: trenchless technologies for pipeline repair and replacement; pavement rehabilitation and seismic restraints for non-structural elements.

CIVL 264 Soils 2 (Formerly CIVL 163)

This course explores the mechanical properties of soils. Topics include: stresses and strains in soils; direct shear testing; unconfined compression testing; triaxial testing; consolidation theory and settlement, compaction theory and control.

CIVL 265 Soils 3

This course is largely concerned with the application of soil mechanics theory in the analysis and design of engineering works. Topics include: stability of natural and constructed slopes; temporary and permanent retaining structures; use of geotextiles; bearing capacity of soils; design and construction of shallow and deep foundations.

CIVL 268 Construction Materials

Students perform typical tests on Portland cement and asphalt bitumen. The design, batching, testing and modification of concrete mixes and asphalt concrete mixes will be studied. A field trip to a Portland cement concrete batch plant will be included.

CIVL 276 Hydrology

Students learn to interpret a contour map, evaluate a catchment, determine runoff rates and patterns and propose appropriate structures for handing storm water. The effects of land development on riparian systems are discussed and best practices for mitigating downstream effects are compared. Methods currently practiced in industry are emphasized.

CIVL 279 Fluid Dynamics 2 (Formerly CIVL 272)

Topics in this course include: fluid flow rates in series and parallel pipe systems, general energy equation; viscosity, laminar and turbulent flow; energy losses due to pipe frictions; local energy losses; forces due to fluid motion; open channel flow, lift and drag, similitude, codes.

CIVL 280 Environmental Engineering (Formerly CIVL 175)

This course addresses environmental issues such as: water, air, sound and soil pollutants; society’s waste products; nature’s assimilation of waste products; waste water treatment and discharges; and methods of handling and disposal of solid waste. Codes/regulations and resource management policies and procedures are also covered.

CIVL 282 Water Treatment

Students in this course will gain an understanding of the following: water treatment for removal of iron and manganese, water softening; disinfection of water; use and value of packaged treatment plants; elements of distribution system design.

CIVL 283 Sewage Treatment

Students will calculate sanitary sewage volumes and study common methods of sewage treatment and effluent disposal; methods of effluent disinfections; testing and “safe” limits; packaged treatment plants; corrosion and odour control; and small systems methods.

CIVL 293 Structural Design 1

Students will learn the principles and philosophies of structural design theory in accordance with the BC Building Code and relevant Canadian Standards (CSA) as they relate to wood, steel and reinforced concrete.

CIVL 297 Structural Design 2

Earthquake analysis of structures based on the BC Building Code. Students will also learn computer modeling techniques for building analysis for both static and dynamic loading.

CIVL 298 Structural Design Project

A project based course to design, analyze and provide specifications for structures in wood, steel, and reinforced concrete in accordance with BC Building Code, limit states design.

Engineering

ENGR 150 Engineering Graphics

Basic principles of engineering drawing using Computer-aided design; orthographic projections, multiple view drawing, dimensioning, sectional views, theory of projection for orthographic, isometric and perspective pictorial views; descriptive geometry; computer representation of physical shapes; algorithms for 2D and 3D transformation; computation of surface characteristics for data visualization. 

ENGR 151M Engineering Drawing 1/2D CAD

This course introduces basic concepts of engineering drawing through freehand sketching, simple instrument drawing and 2D CAD. Using these concepts, a student works towards producing a functional set of engineering drawings including orthographic projections, auxiliary views, isometric projection, dimensions, attributes and Bill of Materials. Drawings will be plotted.

ENGR 152 Technical Publishing Applications

Students will learn how to: create, import and manipulate graphics; generate PDF documents; perform desktop publishing tasks; and, connect and utilize the Internet for both communication and presentation tasks, and maximize the quality of their printing and plots.

ENGR 154 Design Visualization

Design visualization involves the production of compelling still image and animated representations of product and architectural designs. It includes design model acquisition, the creation of materials and texture maps, forward and inverse kinematics techniques for technical animation, creation of lighting and cameras, and formats for rendered output.

ENGR 158 Applications in Computing

Introduction to operating systems, file management, word processing and problem-solving using spreadsheet software. Introduction to data bases, presentation software, and Internet software.

ENGR 166 Geology for Civil Engineers

An introduction to minerals, rocks and economic deposits, rock-forming processes, weathering and soils, erosion by gravity, water, ice and wind, plate tectonics, structural geology, and mountain building, mass wasting, and naturally-occurring or man-made geological hazards of interest to engineers. Field-based geological investigations form part of the laboratory.

ENGR 177 Fluid Dynamics 1 (Formerly ENGR 276)

Fluid properties and statics including forces on submerged planes. Theory of fluids in motion; laminar and turbulent flows. Theory and applications of energy, continuity, and momentum equations. Fluid flow measurement. Calculations of friction losses in pipe systems.

ENGR 178 Commercial Practices 1

A detailed examination of commercial building construction practices and drawing standards. Material will include: the design and construction process; who does what in the office and on the site; blue print reading; drawing standards and production practices; specification interpretation and preparation. Disciplines covered: Architectural; Civil; Structural; Mechanical; and Electrical.

ENGR 188 Commercial Practices 2

This course is a continuation of Commercial Practices 1. This in-depth study will include a variety of projects using 2D and 3D CAD software.

ENGR 189 CAD Projects

Students will complete several design projects. Projects involve the planning, scheduling and preparation of working drawings in the areas of mechanical design and architecture using 2D and 3D visualization software.

ENGR 190 Orientation

Survival techniques for Engineering Technology, Access and Technician students incorporated into an orientation course.

ENGR 198 Technical Specifications

Students will learn how to create technical documentation such as: user, installation, and maintenance manuals; working and assembly drawings; project specifications; brochures; bills of material; and tenders. The students will also learn how to create simple websites to display technical information.

ENGR 199 Engineering Graphics Practicum

Students will apply the skills obtained throughout the Engineering Graphics Technician program in the workplace. This unpaid work experience will introduce students to a typical work environment and allow them to apply many of the Engineering Graphics skills that they have learned in the previous two quarters of instruction.

ENGR 253A Technical Report 1

This course is the first in a two-part requirement for the preparation of a major technical report. Students will participate in both written and verbal presentations. This first part of the course covers a review of the prerequisite technical writing skills, selection of the topic, and research methodology.

ENGR 253B Technical Report 2
This course is the second in a two-part requirement for the preparation of a major technical report. This second part of the course covers the submission of the draft report, corrections and resubmission and an oral presentation complete with appropriate multimedia.

ENGR 262 Analytical Methods
Analytical methods used in structural, fluids and soils engineering requiring differential and integral calculus, vector calculus, differential equations and partial differential equations. Topics include: force and displacement methods of statically indeterminate analysis.

ENGR 264 Engineering Mechanics

Topics in solid mechanics include first and second moments of area, volume and mass, Hooke's Law, strain energy and various forms of stress. Further Topics include: Euler's formula for columns, Mohr's circle and matrix methods for combined loading. Topics in dynamics include principles of work and conservation of energy.

ENGR 278 Engineering Economics

Introduction to engineering economics. Topics covered include discounted cash flow mechanics, time value of money and financial analysis. Applications are directed toward engineering projects including both public and private economic considerations. This is an economics course for students in the Civil Engineering Technology program.

ENGR 290 Materials and Thermodynamics

Description of point defects, diffusion in solids and dislocations; origin of Gibbs phase rule and confirmation of phase diagrams; properties of non-ferrous materials. Review of first law of thermodynamics, concept of internal energy; review of second law, concept of entropy. Discussion of availability and irreversible processes.

Environmental Technology

Note: Most ENVR courses are restricted to students in the Environmental Technology program. Refer to published timetables.
ENVR 101 Co-operative Work Experience 1

This course gives students an opportunity to apply and extend academic knowledge while employed in an approved workplace assignment. Student learning is monitored and evaluated by Camosun College. Work terms are normally paid. Successful completion counts toward the Co-op and Internship designations. 

ENVR 103 Environmental Microbiology

This course focuses on microbiological concepts and practices particularly related to the environment. Topics include: prokaryotic cell structure and function; growth and control, metabolism; sanitary microbiology, microbial ecology and biotechnology. 

ENVR 107 Physical Geography

Introduces the four components of the global ecosphere, biosphere, hydrosphere, and lithosphere. Within the context of geographic regions, topics discussed are wind circulation, atmospheric pressure, climatic zonation, weather forecasting, vegetational distributions, hydrologic controls (surface and ground), soil development and suitability, tides and currents, stream flow calculations, and ecosystem descriptions. 

ENVR 110 Environmental Seminar

These weekly seminars provide students with the opportunity to extend and apply environmental knowledge and principles and to develop attitudes and values consistent with sustainability. Emphasis will focus on environmental issues, resource jurisdictions, and the communication process through a variety of learning experiences. 

ENVR 140 Fundamentals of GIS

This course will expand basic theories of GIS and introduce students to using ArcInfo. They will be exposed to GIS vocabulary, the concepts of topology, and creating, managing and analyzing vector data, and incorporation of attribute data in a tutorial-like setting, using environmental examples to support theories. 

ENVR 200 Safety in the Environment

This course involves modules on VHF radio operation, field survival, WHMIS and trouble shooting with electrical equipment and small motors as well as safe boating practice.

ENVR 201 Co-operative Work Experience 2

This course gives students an opportunity to apply and extend academic knowledge while employed in an approved workplace assignment. Student learning is monitored and evaluated by Camosun College. Work terms are normally paid. Successful completion counts toward the Co-op and Internship designations.

ENVR 202 Geographic Field Techniques

This course provides training in Global Positioning Systems (GPS) and in orienteering as means of determining 'position' of objects in the environment.

ENVR 203 Aquatic Monitoring Techniques

Sampling techniques for monitoring streams, lakes, marine coastlines and oceanic waters will be covered. The course will stress quality assurance (QA) in environmental monitoring, planning and preparation of field programs, and sample collection techniques through classroom instruction and “hands-on” field experience.

ENVR 204 Environmental Field Trips

Students will visit a fish hatchery, a First Nations Cultural Centre, a sustainable forestry operation, a regular logging operation and an old growth forest. 

ENVR 205 Soils

To introduce students to the genesis and classification of soils according to the Canadian Soil Classification System; to utilize these soil classification skills in combination with vegetation identification capabilities and site description skills to conduct an on-sight Bioterrain Inventory using the BC RIC standards for describing ecosystems in the field. 

ENVR 206A Environmental Horticulture

Through projects, experiments and assignments students will explore the principles of horticulture. Topics include: soil testing, composting, organic gardening, culturing and disseminating biological control agents, plant propagation, greenhouse maintenance, and landscaping with native and xerophytic species. 

ENVR 206B Environmental Biotechnology

Through experiments and research, students explore the principles and concepts of environmental biotechnology. Topics emphasize microbial biotechnology in relation to the fields of bioremediation and genetic engineering. Students isolate and culture microbial biotechnology agents and perform plant tissue culture experiments. Case studies in industry, agriculture and mining are explored. 

ENVR 207 Applied Geomorphology

This is a field-based application of geomorphology in environmental management. Emphasis is on terrain analysis regarding land use, watershed management and site rehabilitation. Topics include erosion, mass wasting, sediment transport, and groundwater, with a site assessment of processes, problems, and management options. Topographical maps and air photos are used. 

ENVR 208A Research Project Design

ENVR 208A covers scientific method, research methods, and project design. It also includes instruction on how to start and operate a small environmental consulting business. Elements of the course include time management, budgeting, accounting, business development, proposal writing and project management. 

ENVR 208B Sustainability Project

Working in small groups, students will identify, design, develop and complete a research project on a sustainable resource management problem. This will demonstrate appropriate ecological principles, research methodology, data management and analysis, environmental impact considerations, substantiated recommendations and requires both an oral and written report. 

ENVR 209 Waste Management Remediation

This course covers pollution control, waste management principles and techniques and the concept of industrial ecology. Particular emphasis is given to hazardous secondary materials management, hazardous spill prevention and clean up, contaminated site remediation and associated legislation. 

ENVR 210 Aquatic Environments

This course compares and contrasts the marine and freshwater environments. Local case studies will be used to illustrate physical, chemical and biological processes and aquatic management issues. 

ENVR 218 Environmental Field Camp

This course is organized as a week-long field camp concentrating on techniques used in forestry, meteorology, fisheries, wildlife management, limnology, and coastal marine assessment. Additional skills include preparing for, and camping in, a semi-wilderness environment and small vessel operation. 

ENVR 222 Urban & Regional Environments

The course introduces students to the theory and practice of environmental management at the urban and regional scale. Specific management tools are examined, including environmental impact assessment, cost accounting and cost-benefit analysis, economic instruments, ecological footprint analysis, risk management, environmental reporting and auditing, and the ISO 14000 environmental management standard. 

ENVR 229 Quantitative Assessment

A study of ecological methodology, experimental design, sampling protocols, statistical analysis of data, and environmental risk analysis. Topics include the application of chi-square analysis, uni- and multivariate analysis, and non-parametric tests. A problem based approach uses data sets from environmental and ecological fields.

ENVR 233 Co-operative Work Experience 3

See description for ENVR 101.

ENVR 240 Environmental GIS Applications

This course introduces the student to the application of GIS to problem solving in the environmental field. A case study approach provides the student with hands-on experience in defining and analyzing real world problems using a variety of GIS analytical techniques. 

ENVR 242 Vertebrate Diversity & Ecology

This course covers the principles of systematics, identification and environmental relationships of selected BC vertebrates with emphasis on animal taxa of ecological and economic value. Labs stress keying and taxonomy and include field trips. Policy, legislation, biodiversity issues and wildlife management principles are discussed throughout the course. (T pending) 

ENVR 244 Invertebrate Diversity/Ecology

This course covers the principles of systematics, identification and environmental relationships of selected BC invertebrates with emphasis on animal taxa of ecological and economic value. Labs stress keying, taxonomy, field sampling and include field trips. Policy, legislation, biodiversity issues and wildlife management principles are discussed throughout the course. 

ENVR 246 Plant Diversity & Ecology

This course covers the principles of systematics, identification and environmental relationships of selected BC non-vascular and vascular plants, algae and fungi with emphasis on taxa of ecological and economic value. Labs stress keying, taxonomy, field sampling and include field trips. Policy, legislation, biodiversity issues, restoration and ecosystem management principles are discussed throughout the course. (T pending) 

ENVR 251 Technical Communications

This course develops the skills acquired in ENGL 150 by taking students into literature reviews, executive summaries, the structure of formal report writing, and techniques of oral reporting. Topics revolve around current environmental issues of concern to the class, government publications, and the work of classical and contemporary environmental commentators. 

ENVR 290 Independent Studies

Students will carry out a project or curriculum package not available through regular college courses in the Environment program. Content, approach, methodology evaluation and number of credits will be determined by the Chair after consultation with instructors and the student.

Geography

GEOG 100 Ecosystems and Human Activity

An introduction to the impact of human activity on ecological systems. Topics include: ecosystem structure and function, human population change, resource management, and pollution. 

GEOG 102 Human Geography

An introduction to cultural change and growth. The course emphasizes patterns, processes and problems in the growth of human populations, cultural origins, diffusion and perceptions, the evolution of economic development and urbanization, geopolitical organizations and environmental stress. 

GEOG 104 Geography of Canada

An introduction to the physical and human geography of Canada. The course uses the concepts and techniques of regional geography to examine the cultural, economic, physical, political and social factors influencing the relationships between people and places as well as current issues in Canada. 

GEOG 105 Geography of British Columbia

Introduction to the physical and human geography of British Columbia. The course takes a topical approach in examining the physical, economic, resource, settlement and social geography of the province, with attention paid to the landscape, character and image of its regions. 

GEOG 111 Natural Hazards

This course introduces the natural environmental processes underlying hazards like earthquakes, volcanoes, landslides and floods. It also looks at how human influence can turn hazards into disasters, or effectively mitigate them. An emphasis on current events is maintained. The course is intended for both science and non-science majors. 

GEOG 204 Atmosphere and Biosphere

This course emphasizes processes in the earth's atmosphere and biosphere. Topics include: processes of formation of global and local weather systems; severe weather; world and local climates; air pollution; global warming; ecosystem dynamics; world biomes; evolution processes; plant and animal geography, and the current extinction crisis. 

GEOG 206 Lithosphere and Hydrosphere

This courses emphasizes processes in the earth's lithosphere and hydrosphere. Topics include: earth's interior; rocks and geologic structures; earthquakes; volcanism; plate tectonics; groundwater; drainage basins; stream flow and river landforms; floods; desert landforms; glaciers and glacial landforms; and coastal processes and landforms. Labs use topographic maps and air photos. 

GEOG 210 Map & Air Photo Interpretation

Introduces techniques that extract and map geographic data. Topics include: map and air photo interpretation, basic field surveying and map representation. 

GEOG 214 Digital Geomatics

The course introduces the basics of Geographic Information Systems and digital remote sensing. Students study the collection and analysis of spatial data, applying GIS and remote sensing software to solve geographic problems. Topics include: spatial data and data models, digital mapping, and interpretation and analysis of spatial and image data. 

GEOG 216 Quantitative Methods

This course focuses on the application of statistical techniques to geographic problems. Topics include: hypothesis formulation, sampling strategies, parametric and non-parametric statistical tests and statistical models. Lab exercises are computer-based. 

GEOG 220 Natural Resource Systems

An introduction to natural resource systems, with an emphasis on Canada and particularly British Columbia. Topics include: historical perspective, assessment techniques and government jurisdictions. The distribution, structure and production of selected natural resources are discussed in the context of management trends and environmental impacts. 

GEOG 222 Economic Geography

An introduction to the structure of economic space. With an emphasis on principles, problems and processes, the course focuses on agricultural and manufacturing location, tertiary activities and consumer behaviour, transportation systems, international trade and regional development. 

GEOG 232 Cultural Geography

An introduction to contemporary cultural geography. The course will focus on the role of space, place, community and region in relation to identity and cultural and social issues. Topics include: changing geographies of population, settlement, ethnicity, power, gender, class, cultural elements, environmental relations and cultural landscapes. 

GEOG 236 Geography of Cities

The course aims to outline the origins, growth, and development of cities. The problems and issues of migration, urbanization, and metropolitan changes in both developed and less developed countries will be examined. A study of urban policy, planning and future trends will also be undertaken. 

GEOG 240 Environment/Development - Asia

A rapid transformation of Asia's environment and economy is currently underway. This course will examine the region's changing environmental conditions, including pollution, deforestation, and resource depletion. In addition, students will critically review how globalization, industrialization, and urbanization have contributed to the environmental stress in the region. 

GEOG 250 Latin America & the Caribbean

This course studies the physical and human characteristics of Latin America, including the Caribbean region. Topics of focus include: physical environment, demographics, economics, culture, urbanization, and environmental issues. The course presents theories and strategies of development and land use through case studies in the region. 

Geoscience

GEOS 100 Physical Geology

The origin, composition, age, and processes of Earth are introduced. We study mineral and rock composition, and properties, rock-forming processes, geologic structures, earthquakes, and the plate tectonic model. We apply this knowledge to the geology of BC. A weekend field trip is optional. Previous study of chemistry is an asset. 

GEOS 110 Earth-Ocean-Atmosphere System

This course introduces the interrelationships of the Earth-Ocean-Atmosphere system. Discussion of the origin of this system leads to consideration of physical and chemical properties and processes, and the distribution of chemical components and energy through the system. Short and long-term changes are investigated. 

GEOS 240 Sedimentary Geology

We introduce physical and chemical processes involved in weathering, erosion, transportation, deposition and diagenesis of sediments related to the environment and natural resources. Physical, chemical and biological conditions in various terrestrial and marine sediments are considered. Principles of facies, correlation and stratigraphy and basin analysis are investigated.  

GEOS 250 Introduction to Mineralogy

Minerals comprise rocks, provide natural resources and determine water-rock interactions for natural geochemical cycles. This course introduces basic methods for studying minerals to understand reactions, stability, and behaviour in nature. Classification is by density, hardness, refractive index, colour, luster, and radioactivity. Additional topics: sulfides, oxides, halides, silicates and gems. (T-pending)

GEOS 260 Introduction to Petrology

Rocks determine Earth’s physical and chemical behaviour. They provide mineral resources and record how they form. This course introduces the dominant basic rock groups:  igneous, metamorphic and sedimentary. Classification is by occurrence, texture, mineralogy and chemistry. Laboratory exercises focus on rock suites, their origin, geological settings and ore deposits. (T-Pending) 

Horticulture

Note: HORT courses are restricted to students in the Horticulture Technician program.
HORT 103 Introduction to Horticulture

This course introduces students to the Horticulture industry and to the Horticulture program at Camosun College. Students will examine the challenges and opportunities within the horticulture field and learn important safety requirements of the job, including body mechanics. Students will complete certification in WCB Survival First Aid as part of this course.

HORT 104 Plant Identification 1

This course introduces students to common ornamental and native plants used in all segments of horticulture. Students will be expected to recognize and know the correct scientific and common names of at least 210 plants and be able to describe characteristics; growth and propagation requirements; cultural and maintenance requirements; plant use and availability.

HORT 105 Botany for Horticulture

This course introduces students to plant classifications and nomenclature, plant anatomy and morphology, plant nutrition and processes of plant reproduction. Students will apply appropriate plan taxonomy and nomenclature to the major plant families used in commercial horticulture. Students will also examine principles of ecology including interdependency of living things, ecosystems development and conservation.

HORT 106 Soils and Growing Media

This course introduces students to soils and growing media management in horticulture. Students will learn about soil formation, chemical and biological properties of soils and growing media. They will also learn about water and heat movement, composting, and nutrient management.

HORT 107 Landscape Design & Maintenance 1

This course introduces students to processes of landscape design, installation and maintenance in the Pacific Northwest environment. Topics covered include: site analysis; site requirements; preparation of design proposals; site preparation; installation processes; and maintenance routines.

HORT 108 Pests and Pesticide Applicators

This course introduces students to common garden and greenhouse pests. Students will identify and use effective methods of controlling common pests. Students will examine concepts of integrated pest management in horticultural practice and learn about federal, provincial and municipal laws governing pesticide usage.

HORT 109 Plant Propagation 1

This course introduces students to plant breeding and propagation. Topics include: breeding and inheritance; seed production and storage; seed testing; germination.

HORT 110 Turf Grass Maintenance

This course offers knowledge foundational to successful turf grass management, including grass identification and selection; establishment and maintenance practices; fertilization and irrigation; and Integrated Pest Management (IPM) programs.

HORT 120 Nursery Management

This course introduces students to container and field nursery production. Topics covered include container sizes, growing media preparation and fertilizer application. Students will practice planting, spacing, pruning and irrigation of nursery plant stock. Inventory control and plant size standards for container grown planters will also be discussed.

HORT 121 Diseases and Dispensers

Students learn about common diseases of plants and the use of dispensers in relation to federal, provincial and municipal laws governing personnel and environments. Successful completion of the course requires certification in dispenser usage.

HORT 122 Greenhouses and Environments

This course introduces students to common greenhouse structures and facilities, including the types, styles, components, materials and coverings. Students will also learn about important greenhouse systems and equipment including heating, venting, irrigation, fertilization, CO2 systems and utilities. Labour requirements within a greenhouse facility will also be discussed.

HORT 123 Equipment Maintenance

This course introduces students to the machines, tools and mechanical systems commonly used in the horticulture industry. Topics covered include: standard machines, tools and mechanical systems, maintenance and repair practices, and field repairs. Safety considerations will be stressed in all aspects of equipment maintenance.

HORT 124 Plant Identification 2

Building on HORT 104, students will be expected to recognize and know the correct scientific and common names of at least 100 additional plants and be able to describe: characteristics; growth and propagation requirements; cultural and maintenance requirements; plant use and availability. 

HORT 125 Retail Garden Centres

This course introduces students to a wide variety of plant material sold in garden centres for the home and garden. They will examine aspects of managing a retail garden centre including advertising and marketing; pricing and merchandising; selling practices; managing personnel and basic accounting. Customer service will be emphasized.

HORT 126 Irrigation & Drainage

This course introduces students to effective landscape irrigation and drainage practices. Students will examine soil moisture requirements; components of irrigation systems; scheduling; maintenance procedures and principles of drainage. Students will plan, install and maintain a simple irrigation and drainage system.

HORT 127 Landscape Design & Maintenance 2

Building on HORT 107, students explore processes of landscape design, installation and maintenance. Topics covered include: site analysis; site requirements; preparation of design proposals; site preparation; installation processes; and maintenance routines.

HORT 128 Arboriculture

The relationship between plant function, form and structure will be examined as it relates to tree maintenance. Students will learn pruning techniques, irrigation, anatomy, cultural, and nutrient requirements. Students will examine practices that distinguish between effective and ineffective maintenance of trees.

HORT 129 Plant Propagation 2

Building on HORT 109 students will further their understanding of plant breeding and propagation. This course emphasizes principles and practices involved in grafting, budding and cutting production.

HORT 130 Interior Plants

This course introduces students to the different approaches and challenges of successful interior plant culture. Students will learn basic maintenance, design and identification of interior plants.

HORT 131 Business Practices in Horticulture

This course introduces students to business practices used in horticulture. Topics include: legal requirements for small businesses; preparing a business plan; financial requirements and basic accounting; self-employment; and an introduction to computers and their applications.

HORT 132 Horticulture Therapy

This course introduces students to the use of horticulture as therapy with various special population groups. Students will examine the social and therapeutic value of horticulture and ways that it can be successfully integrated in a variety of situations.

HORT 140 Work Experience 1

Students apply their knowledge and skills to supervised work situations within the horticulture industry. Students are involved in selecting their work experience site.

HORT 141 Work Experience 2

Building on HORT 140, students continue to apply their knowledge and skills to work situations within the horticulture industry. Students who are employed in horticulture at program’s end may request to have their work experience credited for this final work experience.

Math

MATH 032 Fundamental Math 1

This course is designed for the adult learner who has experienced difficulty or anxiety with basic mathematics. Offered in self-paced format in a small class setting, MATH 032 covers the first part of ABE Fundamental Math. Topics include: whole numbers, decimals, fractions, and practical problem-solving.

MATH 033 Fundamental Math 2

This course is designed for the adult learner who has experienced difficulty or anxiety with basic mathematics. Offered in self-paced format in a small class setting, MATH 033 covers the second part of ABE Fundamental Math. Topics include: proportion, percent, measurement, geometry, graphs, and practical problem-solving.

MATH 034 Fundamental Math 3

This course provides the basic computational and problem solving skills required for many aspects of daily life, and for further study in trades math and in intermediate-level algebra, geometry, and trigonometry. Topics include: whole numbers, fractions, decimals, proportion, percent, graphs, statistics, measurement, and geometry.

MATH 037 Fundamental Math/Culinary Arts

This course provides a brief trades-oriented review of the basic computational and problem-solving skills required for further study in the Culinary Arts Foundation program. Topics include: whole numbers, fractions, decimals, proportion, percent.

MATH 038 Fundamental Math for Trades

This course provides a brief trades-oriented review of the basic computational and problem-solving skills required for further study in various Trades Foundation programs. Topics include: whole numbers, fractions, decimals, proportion, percent, powers, roots, graphs, formulas, measurement, and geometry.

MATH 039 Preparatory Nursing Math

MATH 039 is designed for students entering the Nursing program who need to refresh their basic mathematics skills. This course covers topics in ABE Fundamental Mathematics needed to achieve competency in the Nursing profession. Topics include: whole numbers, decimals, fractions, proportions, percentages, conversions and dosage calculations.

MATH 052 Intermediate Math 1

This course covers the first part of ABE Intermediate Math, and provides the practical computational and problem-solving skills required for daily life and for further study in intermediate-level algebra and math for trades. Topics include: proportion, percent, graphs, statistics, measurement, geometry, and trigonometry.

MATH 053 Intermediate Math 2

This course covers the second part of ABE Intermediate Math, and provides the introductory algebra and problem-solving skills required for further study in advanced-level algebra, math for technology, and any course or program that requires Math 10. Topics include: real numbers, algebraic expressions, equations, inequalities, graphing, and polynomials.

MATH 057 Intermediate Math for Trades

This course covers the algebra from MATH 053 plus modules on trigonometry and vectors, which provide the skills required for further study in Electrical Foundations, advanced-level mathematics, and any course or program that requires Math 10. Topics include: real numbers, algebraic expressions, equations, inequalities, graphing, polynomials, trigonometry, and vectors.

MATH 072 Advanced Math 1

This course is the first half of Math 11 and provides the algebra skills required for statistics, criminal justice and some business programs. Topics include: linear equations and inequalities, rearranging formulas, linear equations in two variables, systems of linear equations, integer and rational exponents, polynomials and factoring.

MATH 073 Advanced Math 2

This course is the second half of Math 11 and is an excellent refresher for those who wish to upgrade before Math 12 or Precalculus. Topics include: rational and radical expressions and equations, quadratic equations and functions, right triangle trigonometry, trigonometric functions of any angle and the Sine and Cosine Laws.

MATH 092 Provincial Math 1

This course is the first half of the Adult Basic Educational Provincial level of math (Math 12). Topics include: an algebra review, graphs and functions, equations and inequalities, systems of equations, conic sections, sequences and series, and the binomial theorem.

MATH 093 Provincial Math 2

This course is a continuation of MATH 092, and completes the Adult Basic Education Provincial Level of math (Math 12). Topics include: polynomial, rational, exponential and logarithmic functions, circular trigonometric functions and their inverses, and trigonometric identities.

MATH 100 Calculus 1

For mathematics and science students. Topics include limits, derivatives of algebraic, trigonometric, logarithmic and exponential functions, applications of differentiation and the Fundamental Theorem of Calculus. Students will complete some assignments using Maple. 

MATH 101 Calculus 2

A continuation of MATH 100. Topics include: inverse and hyperbolic trigonometric functions, applications of integration, integration techniques, L’Hôpital’s Rule, improper integrals, infinite series, Taylor series, parametric equations and polar coordinates. Students will complete some assignments using Maple. 

MATH 105 Algebra and Precalculus

This course provides a solid foundation for calculus. Students who have been away from mathematics for more than one year should first refresh with MATH 073 or MATH 092. Topics include: algebra review, transformations, polynomial, rational, exponential and logarithmic functions, circular trigonometric functions and their inverses, trigonomic identities, conic sections, and a brief introduction to calculus. 

MATH 107 Precalculus: Business & Social Sci

This course provides a foundation for applied calculus for students in business, social sciences, biology and environmental studies. Students away from mathematics for more than a year should refresh with MATH 073 or MATH 092. Topics: algebra review, polynomial, rational, exponential, logarithmic and trigonometric functions and a brief introduction to calculus. 

MATH 108 Applied Calculus

For students in business, biology or the social sciences who require only one semester of calculus. Topics include: limits, derivatives of algebraic, logarithmic, exponential and trigonometric functions, the definite and indefinite integral and integration by parts. 

MATH 109 Finite Math

For business, biology or social science students. Topics include: linear systems (Gauss-Jordan elimination and matrices), linear programming (geometric and simplex methods), permutations and combinations, probability, Markov Chains and elementary statistics. 

MATH 110 Linear Algebra 1

This course together with MATH 111 provides the fundamentals of linear algebra for mathematics, science and engineering students. Topics include: systems of linear equations and matrices, Gaussian reduction, determinants, Cramer’s rule, vectors, vector spaces, and complex numbers. 

MATH 111 Linear Algebra 2

A continuation of MATH 110. Topics include: Euclidean spaces, inner product spaces, eigenvalues and eigenvectors, linear transformations, change of basis, diagonalization, and quadratic forms. 

MATH 112 Fundamentals of Math 1

Designed for the prospective elementary school teacher. Topics include: symbolic logic, sets, combinatorics, probability, descriptive statistics, the binomial and normal distributions, number patterns (prime numbers, magic squares, golden ratios, etc.), geometric exploration of curves (conics, curves of constant width, roulettes, fractals) and recreational topology. 

MATH 113 Fundamentals of Math 2

This course follows MATH 112. Topics include: linear equations, matrices, linear programming, calculus of polynomials, symmetry, tessellations and polyhedra. 

MATH 115 Precalculus

This course provides a solid foundation for calculus. Students who have been away from mathematics for more than a year should first refresh with MATH 073 or MATH 092. Topics include: transformations, polynomial, rational, exponential and logarithmic functions, polynomial equations, circular trigonometric functions and their inverses, identities and an introduction to calculus. 

MATH 116 Elementary Statistics

For students in business, criminal justice and social sciences. Topics include: descriptive statistics, probability, the normal distribution, estimating population means and proportions, hypothesis testing, linear correlation and regression, goodness of fit, non-parametric statistics and applications using SPSS. 

MATH 126 Basic Discrete Math

For students in Math or Computer Science. Topics include: logic and proofs, set theory, number systems, relations and functions, counting techniques, algorithms, complexity and a brief introduction to graphs. 

MATH 163 Math for Computing
This course covers topics in logic, trigonometry, sequences and series, exponents and logarithms, relational algebra, probability and statistics.

MATH 172 Basic Technical Math 1

This course in intermediate algebra covers real numbers, linear equations and inequalities, exponents, polynomials, rational expressions, rational exponents and radicals, quadratic equations, linear equations and inequalities in two variables and systems of linear equations.

MATH 173 Basic Technical Math 2

Topics include: functions and their graphs, graph transformations, polynomial and rational functions, exponential and logarithmic functions, trigonometric functions and their inverses, trigonometric identities, complex numbers, conic sections, sequences and series, the Binomial Theorem, and topics in plane geometry.

MATH 174A Math for Electronics 3

Topics include: an introduction to matrices, determinants, vectors and oblique triangles, complex numbers, the differential Calculus, and applications of derivatives. Review material includes the binomial theorem, graphs of trigonometric functions, exponential and logarithmic functions, and trigonometric functions of any angle.

MATH 174B Math for Electronics 4

Topics of this course include applications of derivatives, differentiation of transcendental functions, integration, and applications of integration.

MATH 175 Math for Electronics 5

(4 credits) Q3 (6,0,0,0)

Topics include: methods of integration Maclaurin and Taylor series, differential equations, Laplace transforms, and Fourier series.

MATH 185 Technical Math 1

Use of calculators and computer programs are stressed throughout. Topics include: vectors: operations, dot and cross products; matrices: operations, scaling, rotation, representation of linear systems; limits; derivatives: polynomial, trigonometric, logarithmic and exponential functions, higher order; applications: related rates, extrema, graphing. 

MATH 187 Technical Math 2

Use of calculators and computer programs are stressed throughout. Topics include: anti derivatives, definite integral, integration techniques, polar co-ordinates, and applications including acceleration, area between curves, surface area, volumes, center of mass and force on submerged surfaces. 

MATH 189 Technical Math 3

Use of calculators and computer programs are stressed throughout the course. Topics include: probability; frequency tables; probability distributions: discrete and continuous; curve fitting: linear regression, nonlinear regression; ordinary differential equations: first order, linear higher order, numerical methods.

MATH 213 Math for Elementary Education

A survey of mathematical techniques and methods with a focus on analytical skills and problem solving. Topics include: Mathematical Ways of Thinking, Problem Solving Strategies, Numeration Systems Past and Present, Number Theory, Sequences, Euclidean and Non-Euclidean Geometry, Strategy and Games, Cryptography, Statistical Duplicity. 

MATH 216 Applied Statistics

An introductory statistics course for first or second-year students in Biology, Business, Chemistry, Applied Chemistry and Biotechnology, and Environmental Technology. Topics include: descriptive statistics, probability, Bionomial, Poisson and Normal distributions, hypothesis testing, confidence intervals, analysis of variance, correlation and linear regression, categorical data analysis, and MINITAB labs. 

MATH 218 Probability and Statistics 1

Examples from a variety of disciplines will introduce the mathematical foundations of statistical inference. Topics: descriptive statistics; elementary probability theory, random variables, discrete and continuous probability distributions, expectation, joint, marginal and conditional distributions; linear functions of random variables; sampling distribution; point and interval estimation; significance testing. 

MATH 219 Probability and Statistics 2

Examples from a variety of disciplines will be used to demonstrate an introduction to the mathematical foundations of statistical inference. Topics: estimation and testing of hypotheses; normal sampling distribution theory; analysis of variance and the design of experiments; simple linear regression and correlation; analysis of categorical data; distribution-free procedures. 

MATH 220 Multivariate Calculus

Topics include: vectors, solid analytic geometry, differentiation of vectors, differential calculus of several variables, multiple integrals, and the theorems of Green, Gauss and Stokes. 

MATH 222 Discrete Math

This course in discrete mathematics is for the Engineering Bridge program. Topics include: logic and proof, set theory, functions, algorithms, counting techniques, recurrence relations, graphs and trees, Boolean algebra. 

MATH 225 Elementary Differential Equations

Topics include: introduction to differential equations, first order differential equations, higher order linear differential equations, second-order differential equations, series solutions, and Laplace transforms. Students will complete some projects using Maple. 

MATH 230 Modern Algebra

A first course in proofs and theoretical mathematics for mathematics, physics and computer science students. Topics include: sets, mappings, integers including postulates, induction, factorization and congruencies, groups including permutations, rings, integral domains, fields and polynomials and their factorization. 

MATH 235 Procedures in Maple

This course introduces science students to the power of the Maple computer algebra system. Topics include: commands to do algebra and calculus, interpretation of output, writing procedures in linear algebra and vector calculus. 

MATH 250A Intermediate Calculus 1

Techniques of integration, indeterminate forms, infinite series, polar coordinates, vector functions, partial derivatives. 

MATH 250B Intermediate Calculus 2

This course continues the study of intermediate calculus. Directional derivative, gradient, Lagrange Multipliers, multiple integrals, applications, vector calculus, Green’s Theorem, divergence, Stokes’ Theorem. 

MATH 251 Matrix Algebra for Engineers

Topics include: complex numbers, linear systems and matrices, matrix operations, determinants, vectors in 2-space and 3-space, vector spaces, linear dependence and independence, orthogonality, eigenvalues and eigenvectors and linear transformations. Engineering applications are provided throughout the course.

MATH 252 Differential Equations

Topics include: first order equations; linear equations of higher order, solutions of constant coefficient equations and their application to vibration problems, nonlinear second order equations and examples, the phase plane, Laplace transforms and linear systems. 

MATH 254 Probability and Statistics

Data central tendency, random variables, hypothesis testing, p values, confidence intervals, the binomial, hypergeometric, Poisson, chi-square and gamma distributions, linear regression, joint probability distributions, contingency tables.

Mechanical Engineering

Note: Most MECH courses are reserved for students in the Mechanical programs.
MECH 101 Co-operative Work Experience 1

This course gives students an opportunity to apply and extend academic knowledge while employed with qualified co-op employers. This full-time paid work experience is facilitated and monitored by the College.

MECH 102 Co-operative Work Experience 1

This course gives students an opportunity to apply and extend academic knowledge while employed with qualified co-op employers. This full-time paid work experience is facilitated and monitored by the College.

MECH 131 Manufacturing Management

Introduction to: Production Planning/ Scheduling, Inventory Control, Manufacturing Management, Plant Layout, Materials Handling and Industrial Engineering.

MECH 132 Computer Numerical Control (CNC)

Introduction to the basics of CAM. Computer Numerical Control (CNC) programming using G and M codes. Verification of part programs on Mori-Seiki Machining Centre and Lathe.

MECH 134 Applied Mechanics

Introduction to basic problems in statistics, dynamics, linear motion (including velocity, acceleration, forces) and internal forces in structural members.

MECH 141 CNC & Automation

Advanced CNC programming. Graphical programming of CNC machine tools using MasterCam (or similar). Introduction to post-processing techniques as applied to various types of machine tool controllers. Introduction to rapid prototyping.

MECH 142 Jigs, Fixtures and Tools

Introduction to the design and function of the various types of jigs and fixtures. Design of machine tooling, cutting forces in material removal operations. Selection of suitable materials for the manufacture of these jigs and fixtures.

MECH 143 Manufacturing Project

Students will be assigned various projects at local companies or organizations that will utilize the material covered within this program. A formal report and oral presentation will be required upon completion.

MECH 144 Fluid Power

This course introduces students to the basic concepts behind pneumatic and hydraulic power systems as they apply to a manufacturing environment. They will also be introduced to electronic control of the fluid power systems using Programmable Logic Controllers (PLC’s).

MECH 153 Mechanical Components & 3D CAD

This course emphasizes the application and selection of mechanical components used in the design of power transmission systems. Students will be required to use 3D CAD to develop detail and assembly drawings utilizing standard mechanical components. Drawings will be plotted.

MECH 159 Mechanical Control Programming

Objectives include the basics of programming languages and use of pseudo code or flow charts as they apply to the control of electro-mechanical systems. Applications may include PLC’s, PCs and/or micro-controllers. High-level computer languages will be employed.

MECH 161A Manufacturing Processes 1

An introduction to manufacturing processes and basic measuring tools. This is complemented by students working with machine and hand tools to produce a small project as set by the instructor.

MECH 161B Manufacturing Processes 2

This course surveys a range of manufacturing equipment and processes. This is complimented by students working with machine and hand tools in the manufacture of a project set by the instructor.

MECH 163 Machine Shop Practice

This course surveys a range of manufacturing equipment and processes. This is complemented by having students work with machine and hand tools in the manufacture of a project set by the instructor. Focus will be on advanced manufacturing techniques.

MECH 173 Statics and Strengths of Materials

Using a series of integrated case studies the student will explore rigid bodies subjected to coplanar and three dimensional force systems. Material properties of a wide variety of ferrous and nonferrous engineering materials will be reviewed along with property modification using alloying, surface treatment and heat treatment.

MECH 175 Dynamics

Review and further study of kinematics including rectilinear and curvilinear motion, tangential and normal components, and radial and transverse components. Introduction to relative motion of rigid bodies in translation, rotation and general plane motion. Kinetics-force, mass product moments, angular momentum, energy and momentum methods. D’Alambert’s principle - dynamically equivalent systems.

MECH 179 CAD Networks/Hardware

This course will introduce the student to computer assembly, configuration and maintenance. An emphasis will be placed on setting up a CAD and Desktop Publishing workstation using the Windows operating system. Aspects of computer networking will also be covered.

MECH 183 Computer-Aided-Manufacturing/ CAM

Introduction to the basics of CAM. Computerized Numerical Control (CNC) programming using G and M codes. Verification of part programs on Mori-Seiki Machining Centre and Lathe. Students will have the opportunity to use application software for the generation of G and M codes.

MECH 187 Quality Assurance

History and development of latest quality procedures including Zero Defects, Total Quality Management (T.Q.M.) and Statistical Process Control (S.P.C.). Basic statistics including Central Limit Theorem, Poisson, Hypergeometric and Binomial distributions. Development of sampling plans. Introduction to statistical quality control using a co-ordinate measuring machine (CMM).

MECH 201 Co-operative Work Experience 2

This course gives students an opportunity to apply and extend academic knowledge while employed with qualified co-op employers. This full-time paid work experience is facilitated and monitored by the College.

MECH 202 Co-operative Work Experience 2

This course gives students an opportunity to apply and extend academic knowledge while employed with qualified co-op employers. This full-time paid work experience is facilitated and monitored by the College.

MECH 203 Co-operative Work Experience 3

This course gives students an opportunity to apply and extend academic knowledge while employed with qualified co-op employers. This full-time paid work experience is facilitated and monitored by the College.

MECH 210 Statics and Dynamics

Review of vector algebra. Statics: forces, moments, resultants of force systems, distributed loads, conditions of equilibrium, analysis of statically determinate structures, dry friction problems, principle of virtual work, and energy formulations. Dynamics: components of velocity and acceleration, motion analysis, force/acceleration, work/energy, and impulse/momentum principles.

MECH 212 Thermodynamics for Electronics

This course introduces a variety of thermodynamic topics, including: thermal properties of matter, equations of state; kinetic theory of gases and gas laws; the first and second laws of thermodynamics; and, principles of heat transfer. The material will be presented using several engineering applications examples – internal combustion engines, refrigerators, heat exchangers, heat pumps and heat sinks.

MECH 233 Co-operative Work Experience 3

This course gives students an opportunity to apply and extend academic knowledge while employed with qualified co-op employers. This full-time paid work experience is facilitated and monitored by the College.

MECH 252 Pneumatics and Hydraulics

Pneumatic and hydraulic circuit systems. Components and symbols. Circuit design including multi-cylinder sequencing. Course content includes introduction to Programmable Logic Controllers (PLC).

MECH 255 Mechanics of Machines

The students will study the kinematics and dynamics of mechanisms so as to determine the velocities and acceleration of the parts, and the forces acting on the parts, within the mechanism. Cams and gear trains will also be considered. Solutions are generated using computer-aided methods.

MECH 257 Mechanics of Vibrations

Introduction to dynamics of linear systems; first order systems cases with step, ramp and impulse input. Linear vibration of torsional and rectilinear system; free and forced excitation covering single and multi-degree systems. Practical applications and case studies. Numerical methods will also be introduced.

MECH 261 Thermodynamics 1

Through lecture and labs, this course will address the topic of energy conversion. The Thermodynamic analysis of the gasoline, diesel and jet engines and the refrigeration cycle will be examined in detail followed by an introduction to the Brayton-Rankine cycle as a means of electric power generation.

MECH 262 Thermodynamics 2

This course will investigate combustion analysis as applied to heat engines and the Brayton-Rankine cycles utilizing open and closed feed water heaters. The three modes of heat transfer: conduction, convection and radiation as applied to heat exchange systems will also be examined.

MECH 266 Machine Design

The students will apply failure theories for various types of materials exposed to static and repeated loading so as to determine component lifetime. Design of machines using fasteners, shafts, bearings, belt-drives, spur gears, clutches and brakes will be considered. Solving of design problems is assisted by computer methods.

MECH 271 Strength of Materials 2

Stresses in thin-walled sections, deflection of beams; testing equipment: types of failure and welded connections. Composite structural elements. Eccentric loading of columns and struts. Combined axial, bending and torsion. Stress measuring techniques; strain gauges. Examination of plastics, adhesives, ceramics, glasses and corrosion protection using coatings and plating.

MECH 273 Advanced Strength of Materials

Introduction to plasticity and Baushinger effect, unsymmetrical bending, deflection of thin curved bars, and also thin circular plates. Finite Element Method applied to case studies in structural problems.

MECH 275 Environmental Engineering

This course introduces psychometrics and rudimentary design of HVAC systems as related to issues of health and comfort for the interior of public, commercial and industrial buildings. Applicable federal, provincial and industrial standards will be discussed including the NBC, ASHRAE and NFPA.

MECH 277 Fluid Dynamics 2

Applications of the basic fluid flow principles outlined in Fluid Dynamics 1, including pressure losses in series and parallel pipe networks; fluid operated machinery such as pumps and turbines; forces on piping systems; piping system design and layout; and, lift and drag forces on bodies fully submerged in fluids.

MECH 286 Introduction to Control Systems

Students will be introduced to the terminology, concepts, principles, procedures and computations used by engineers and technologists to analyze, select, specify, design and maintain all parts of a control system. Students will construct working control systems based on micro controllers and interfaced to mechanical and electromechanical systems.

MECH 295 Project Planning & Design

Working in small groups, students are required to apply concepts in design and methods of analysis. Utilizing material from prerequisite courses, plan, manage, and produce component parts to complete a small project within a specific time frame.

MECH 299 Engineering and Society

This course through case studies and discussion will challenge the student with various ethical dilemmas they may encounter as an engineering technologist. Emphasis will focus on such topics as: sustainable development, professional ethics, and the potential impact of technology on society, workplace safety, gender equality, professional responsibility and accountability.

Physics

PHYS 060 Introductory Physics

This course introduces students to the nature of physics. It is for students that require Physics 11 as a pre-requisite, or who took Physics 11 several years ago.
Students will demonstrate skills in measurement, graphical analysis, one dimensional kinematics and dynamics, work and energy, electricity, and nuclear energy.

PHYS 104 General College Physics 1

This is the first part of a survey of physics primarily for students in life sciences and non-science programs. It is suitable for students who require Physics 12 as a
prerequisite. Students explore kinematics, dynamics, work, energy and power, thermal energy, nuclear energy, fl uids, circular motion and gravitation. 

PHYS 105 General College Physics 2

PHYS 105 continues the survey of general college Physics topics, including properties of electric and magnetic fields and simple DC circuits. PHYS 104 and PHYS 105 satisfy laboratory science requirements for students in non-science programs. 

PHYS 114 Fundamentals of Physics 1

Designed as a foundation for further study in physical sciences, PHYS 114 surveys wave motion and standing waves, geometric optics, thermal energy, physical optics, atomic structure, nuclear structure and nuclear energy, particle kinematics and dynamics using calculus. As well, students develop skills in laboratory procedures, data analysis and problem-solving. 

PHYS 115 Fundamentals of Physics 2

Continuing from PHYS 114 with increased use of calculus, PHYS 115 investigates mechanical energy, linear momentum, curvilinear motion and rotational dynamics, forces and statics, electrostatics, electromagnetism, and oscillatory motion. PHYS 114 and PHYS 115 satisfy the first-year requirement for students in the physical sciences. 

PHYS 116 Adv. Placements Physics Lab

This course consists of Physics laboratory exercises at the first-year level, suitable for Advanced Placement Physics students. Exercises are drawn from topics in Newtonian mechanics, electricity and magnetism and include linear motion, work and energy, momentum, angular motion and momentum, electric and magnetic fields and forces.

PHYS 150 Technical Physics 1

PHYS 150 is a first course in physics with application to engineering technology, recommended for students who took Physics 11 several years ago. Students are introduced to the nature of physics and the methodology of problem-solving and data analysis. Topics include: measurement, graphs, 1-D kinematics, dynamics, mechanical and thermal energy. 

PHYS 151 Technical Physics 2

This course bridges Physics 11 (or PHYS 150) to Year 1 of Engineering Technology programs. Students investigate the concepts of kinematics, dynamics, equilibrium, geometric optics, mechanical waves and sound with applications to various technologies. Emphasis is on the development of skills in problem solving, laboratory procedure and data analysis.

PHYS 154 Technical Physics 3

A physics course with applications relevant to Electronics Technology. Topics include: measurement, vectors, kinematics, dynamics, uniform circular motion, rotary motion, vibrations, waves, sound and light. 

PHYS 160 Biomechanics of Sport

This course is an introduction to Newtonian Mechanics in the context of human movement and the optimization of motor skills. The sequence of topics includes: terminology of biomechanics, Newton's Laws of Motion, forces, linear kinematics, work and energy, power, momentum, rotational kinematics, hydrostatics, and biomechanical analysis of sport. 

PHYS 191 Physics 1 Civil/Mechanical

A physics course enriched with applications relevant to civil and mechanical engineering technology. Topics include: measurement and units, vectors, kinematics, dynamics, work, energy and power, statics and rotational dynamics.

PHYS 192 Physics 2 Civil/Mechanical

A continuation of PHYS 191. Topics include: impulse, linear and angular momentum, simple harmonic motion, wave motion and standing waves, thermal properties of matter, electricity, simple DC circuits and electromagnetism. 

PHYS 200 Mechanics 2

A second-year, calculus-based course in classical mechanics and an introduction to special relativity. Topics include rotational motion, torque and angular momentum; oscillatory motion; mechanical waves; fluid mechanics; kinetic theory of gases; gravitation and planetary motion. 

PHYS 210 Electricity and Magnetism

A calculus-based course in electricity and magnetism. Topics include: electrostatics, capacitance, dielectrics, electric circuits, magnetic fields, electromagnetic induction, Maxwell’s equations. 

PHYS 214 Science Laboratory Electronics

An introduction to laboratory electronics and instrumentation. Topics include: D.C. circuits, A.C. circuits, solid state devices, integrated circuits, digital circuits. Students are required to pay a refundable deposit on lab equipment. 

PHYS 215 Introductory Quantum Physics

An introduction to selected topics in modern physics, including: the quantum theory of light, atomic structure, matter waves, and quantum mechanics in one and three dimensions. 

PHYS 291 Applied Thermodynamics

An introductory course in the application of thermodynamics to engineering. Topics include: the basic concepts and laws of thermodynamics, entropy balance, thermodynamic properties of pure fluids, physical phase equilibrium, thermodynamic potentials, availability, conversion of heat into work, refrigeration, liquefaction.

PHYS 295 Physics (Engineering Bridge)

A Physics course for students in the Civil and Mining Engineering Bridge program. Topics will be reviewed and expanded beyond those covered in technology programs including thermal energy, mechanical waves, sound, physical optics, geometric optics, elementary electricity and magnetism, simple AC and DC circuits.

College of New Caledonia 

http://www.cnc.bc.ca/
Headquartered in Prince George and dedicated to the pursuit of excellence in education, the College of New Caledonia offers a wide range of university credit, technical, vocational, and general interest programs. CNC has satellite campuses in Quesnel, the Lakes District, Mackenzie, Nechako and Valemount. CNC offers an array of natural resource sector courses and programs. CNC’s serves about 5,000 students.

Additional details regarding programs and courses are available at http://www.cnc.bc.ca/__shared/assets/CNC_Calendar58.pdf http://www.cnc.bc.ca/__shared/assets/course_descriptions8405.pdf and http://www.cnc.bc.ca/tools/programs/
Science Associate Degrees, University Transfer

CNC offers a number of associate degrees, in the disciplines listed below. Credits can be transferred to other post-secondary institutions.

	Applied Science
	Forest Science

	Geography (Physical)

	Biology
	Geology

	Chemistry
	Mathematics

	Computer Science
	Physics


COURSES

BIO 103 

 HYPERLINK "http://www.cnc.bc.ca/courseoutlines/default.aspx?coursename=apcm&coursenumber=152" \t "_blank" 
Biology for Humanities and Social Science Students I - Biology 103 is a general biology course which introduces non-science students to basic scientific methods and concepts. This course focuses on the fundamental unit of living things, the cell. A study of cell structure and metabolism provides a basis for understanding the basics of cancer, genetics, and gene technology. A variety of current gene technology applications is presented.

BIO 104 
Biology for Humanities and Social Science Students II

BIO 105 
Basic Microbiology

BIO 107 
Cellular and Organismal Biology-An introductory course emphasizing principles of wide applications to all organisms, including cell structure and function, nutrition, energetics, and physiology and reproduction. Examples are drawn from both the cellular and whole organism levels of organization. The laboratory will explore biological principles through a study of several local ecosystems; field trips during laboratory sessions will be mandatory.

BIO 111 
Human Anatomy and Physiology I

BIO 112
Anatomy and Physiology II

BIO 120
Genetics, Evolution, and Ecology

BIO 201
Cell Structure- Beginning with experimental techniques, this course covers physical and chemical aspects of biological structure in prokaryote and eucaryote cells. Additional topics include cell events (mitosis, meiosis, and movement) and correlations of structural diversity with functional specialization.

BIO 202
Cell Chemistry

BIO 205
Introduction to Microbiology I-A historical perspective of microbiology, followed by topics which include a survey of the bacteria, bacterial cell structure in relation to its function, bacterial growth kinetics, and a survey of the lower protists. An introduction to virology and bacterial metabolism, including environmental factors which affect microbial growth and survival will also be presented.

BIO 206
Introduction to Microbiology II

BIO 207
Comparative Anatomy of Vertebrates

BIO 211
Invertebrate Zoology

Biology 045
Advanced Preparatory Biology

Biology 050
Provincial Preparatory Biology

CHEM 111 Fundamentals of Chemistry I This course is for students who have passed BC Chemistry 12 within the last two years, and who intend to take applied science, medicine, or other science programs at university. Topics covered are modern bonding theories, properties of molecules, and organic chemistry. 
CHEM 112 Fundamentals of Chemistry II

 HYPERLINK "http://www.cnc.bc.ca/courseoutlines/default.aspx?coursename=chem&coursenumber=112" \t "_blank" 
CHEM 113 Introduction of Chemistry I

 HYPERLINK "http://www.cnc.bc.ca/courseoutlines/default.aspx?coursename=chem&coursenumber=113" \t "_blank" 
CHEM 114 Introduction of Chemistry II

 HYPERLINK "http://www.cnc.bc.ca/courseoutlines/default.aspx?coursename=chem&coursenumber=114" \t "_blank" 
CHEM 201 Physical Chemistry

 HYPERLINK "http://www.cnc.bc.ca/courseoutlines/default.aspx?coursename=chem&coursenumber=201" \t "_blank" 
CHEM 202 Inorganic and Co-ordination Chemistry

 HYPERLINK "http://www.cnc.bc.ca/courseoutlines/default.aspx?coursename=chem&coursenumber=202" \t "_blank" 
CHEM 203 Organic Chemistry I - The course provides an introduction to organic chemistry. A survey of structure and reactivity for the major functional groups is followed by an introduction to analysis and structure determination. A major topic on chirality and conformational analysis is included. Laboratory experience includes an introduction to synthetic methods and infra-red spectroscopy. 
CHEM 204 Organic Chemistry II

 HYPERLINK "http://www.cnc.bc.ca/courseoutlines/default.aspx?coursename=chem&coursenumber=204" \t "_blank" 
CHEM 205 Introduction to Analytical Chemistry

 HYPERLINK "http://www.cnc.bc.ca/courseoutlines/default.aspx?coursename=chem&coursenumber=205" \t "_blank" 
GEOG 101: Sense of Place: An Introduction to Human Geography
This course introduces the development, structure, concepts and methods of modern Human Geography.

GEOG 102: Introduction to Contemporary Environmental and Resource Issues
This is an introduction to the many, and increasingly complex, environmental and resource issues facing society. 
GEOG 103: Canada: Some Geographical Perspectives 

The geographical character of Canada is examined in this regional geography course. 

GEOG 201: Weather and Climate 

This course introduces the major processes and interrelationships responsible for weather and climate. 

GEOG 202: The Surface of the Earth 

The major systems, cycles and processes which cause and sculpt the landforms of the Earth’s surface are introduced in this course. 

GEOG 203: Economic Geography 

Using both a systems and a behavioural approach, this course develops a geographical view of economic activities and behaviour. 
GEOG 205: The Evolution of the Cultural Landscape 

This course investigates the changing nature of the human/land relationship and the influence cultural factors have upon human use and organization of the environment. 

GEOG 210: Introduction to Geographical Information Systems
Students learn about different types of Geographic Information Systems (GIS) and learn to use a simple GIS software package in this introductory course. 

Math 100 Precalculus Mathematics

Math 101 Calculus I

Math 102 Calculus II

Math 201 Calculus III

Math 202 Calculus IV

Math 104 Introduction to Statistics

Math 105 Introductory Programming with Statistics

Math 205 Probability and Statistics

Math 103 Finite Mathematics

Math 190 Principles of Mathematics for Teachers

CSC 115 Discrete Computational Mathematics I

Math 203 Introduction to Analysis

Math 204 Linear Algebra

Math 215 Differential Equations I

CSC 215 Discrete Computational Mathematics II 

PHYS 101 Introductory Physics I
PHYS 102 Introductory Physics II

 HYPERLINK "http://www.cnc.bc.ca/courseoutlines/default.aspx?coursename=phys&coursenumber=102" \t "_blank" 
PHYS 105 General Physics I

 HYPERLINK "http://www.cnc.bc.ca/courseoutlines/default.aspx?coursename=phys&coursenumber=105" \t "_blank" 
PHYS 106 General Physics II

 HYPERLINK "http://www.cnc.bc.ca/courseoutlines/default.aspx?coursename=phys&coursenumber=106" \t "_blank" 
PHYS 204 Mechanics I - Statics

 HYPERLINK "http://www.cnc.bc.ca/courseoutlines/default.aspx?coursename=phys&coursenumber=204" \t "_blank" 
PHYS 205 Mechanics II - Dynamics

 HYPERLINK "http://www.cnc.bc.ca/courseoutlines/default.aspx?coursename=phys&coursenumber=205" \t "_blank" 
PHYS 211 Thermodynamics

 HYPERLINK "http://www.cnc.bc.ca/courseoutlines/default.aspx?coursename=phys&coursenumber=211" \t "_blank" 
PHYS 212 Introduction to Linear Circuits

 HYPERLINK "http://www.cnc.bc.ca/courseoutlines/default.aspx?coursename=phys&coursenumber=212" \t "_blank" 
Forest Resource Technology Diploma 

http://www.cnc.bc.ca/CNC_Programs/Forest_Resource_Technology_Diploma.htm   

CNC used to offer a Forest Resource Technology Diploma. It was not offered in 2008-09.

Program outline
	Semester 1
	September to December
	Semester 2 
	January to April

	ENGL 195 
	Effective Communications I
	ENGL 196 
	Effective Communications II

	FOR 150
	Forestry Orientation (camp and field activities)
	FOR 154 
	Forest Products

	FOR 155
	Silvics and Dendrology
	FORS 202 
	Forest Ecology

	FOR 157
	Introduction to Forest Soils and Hydrology
	FOR 162
	Forest Measurements II

	FOR 161
	Forest Measurements I
	FOR 164 
	Fire Management

	FOR 167
	Human Relations in Forestry
	FOR 172 
	Aerial Photography and Mapping II

	FOR 171
	Aerial Photography and Mapping I
	FOR 176
	Forest Cartography

	FOR 177
	Introduction to Computers
	FOR 178
	Digital Mapping

	MATH 195 
	Mathematics for Technologies
	
	

	Semester 3
	September to December
	Semester 4
	January to April

	ENGL 252 
	Technical Communications for Forest Technology
	FOR 252 
	Integrated Resource Management

	FOR 251 
	Forest Policy and Practice
	FOR 254 
	Silviculture II

	FOR 253 
	Silviculture I
	FOR 256
	Forest Pathology

	FOR 255 
	Forest Entomology
	FOR 267 
	Supervisory Skills in Forestry

	FOR 263 
	Forest Measurements III
	FOR 268 
	Industrial Relations in Forestry

	FOR 273 
	Habitat Management
	FOR 286 
	Road Engineering II

	FOR 285 
	Road Engineering I
	FOR 288 
	Logging II

	FOR 287 
	Logging I
	FOR 289 
	Forest Finance and Administration

	
	
	FOR 299 
	Extended Forestry Field Studies


Aboriginal Forest Resource Technology Diploma Access Program

http://www.cnc.bc.ca/CNC_Programs/AFRT.htm
CNC has offer a Forest Resource Technology Diploma program designed specifically for First Nations student. It was not offered in 2008-09. The program was designed to prepare students to enter CNC’s Forest Resource Technology program or start full-time work in the natural resource sector.

Program outline 

Semester 1  August -- December
· FOR 167: Human Relations in Forestry - The purpose of this course is to develop personal and interpersonal skills that will maximize students’ opportunities for success in both the College environment and employment environments. The course will promote enhanced self-awareness, and improved communication, personal management, and pre-employment skills. Topics of study will include study skills, human behaviour, communications, employment preparation, and personal and professional ethics.

· FOR 150: Forestry Orientation 

· Math, science, English upgrading (level depends on assessments), up to 24 hours per week 

· Academics and personal support 

 

Semester 2  January – May
· FOR 164: Fire Management - The principal emphasis in this course is on wildfire control. Successful control of wildfire encompasses four areas of action, including fire prevention, detection, presuppression, and suppression activities. Successful participants will know their responsibilities under the Forest Practices Code Act and related regulations. Suppression instruction will focus on initial attack, including fire assessment, reporting, forecasting behaviour, determining tactics, and equipment needs. Participants will be able to document their plans and actions. Participants successfully completing this course will meet basic certification standards for forestry workers. Fire safety will be stressed throughout this course.

· Math, science, English upgrading (level depends on assessments), up to 24 hours per week 

· Academics and personal support 

· Work and safety skills training 

 

Semester 3 May - August
· FOR 150: Forestry Orientation 

·  Supported career-related work experience

Forest Equipment Operator http://www.cnc.bc.ca/CNC_Programs/Forest_Equipment_Operator.htm
CNC offers forest equipment operation training program, in part because the mountain pine beetle is creating a demand for skilled personnel. The program is designed to graduate workers who are job-ready. It introduces the bridging skills people need to be competent entry-level logging equipment operators with knowledge of basic forest harvesting practices in BC. The program provides hands-on practical training for all students in the topics below:

Integrated Skill Training:

· Introduction to Computers 

· Wilderness Survival 

· Employability Skill Training 

· Basic Business Math for Operators

 

Safety Training:
· First Aid 

· Transportation of Dangerous Goods (TDG) 

· Workplace Hazardous Materials Information Systems (WHMIS) 

· Off Road Defensive Driving 

· Worksafe Hazard Recognition & Response 

· Radio Operations 

· Chainsaw Safety 

· Health & Safety 

· Bear Awareness

 

Harvesting Training - Simulator
· Harvester/ Processor /Forwarder Simulator Training 

· Feller Buncher Simulator Training 

· Measuring Systems 

· Maintenance, Service & Troubleshooting

 

Forestry Training
· Woodland Fire Orientation 

· Introduction to Forestry in British Columbia 

· Planning 

· Cutblock and Road Layout

 

Harvesting Training Introduction
· Harvesting 

· Log Quality and Scaling 

· Roads 

Forest Industry Safety Training

http://www.cnc.bc.ca/CNC_Programs/FIST.htm
CNC offers a forest industry safety training program. Included in the program are industry-approved courses such as Fire Suppression, First Aid, Log Scaling and Grading, and Chainsaw Safety. Components of the program include the following:

· All-terrain vehicle rider course 

· BC Faller Certification 

· Bear Aware 

· Chainsaw Safety 

· Environmental Management Systems 

· Fire Suppression 

· First Aid 

· Heat and Cold Stress 

· Helicopter Safety 

· Log Scaling and Grading 

· Residue and Waste Measurement 

· Resource Road Driving 

· Spill Response 

· Snowmobile rider courses 

· Transportation of Dangerous Goods 

· WHMIS (Workplace Hazardous Materials Information Systems) 

· WorkSafeBC training modules

Lumber Manufacturing Certificate

http://www.cnc.bc.ca/CNC_Programs/Lumber.htm
This CNC program is designed to teach student the knowledge and skills needed to work in the lumber manufacturing industry. This program gives students practical skills through certification and hands-on experience. It covers the following topics: 

· Overview of the lumber manufacturing industry 

· Safety certification courses 

· Skill certification for entry-level positions 

· Employability skills 

· Math and computer skills 

· On-the-job work placement experience

Pulp & Paper Operations Certificate

http://www.cnc.bc.ca/CNC_Programs/PPOP.htm
This program is designed to improve students’ employability in the pulp and paper industry. Upon graduation, they are prepared for entry level positions in general labour and utility work in any area of the mill operations and cleanup and assistance to field operators. Students with additional experience are prepared to take on advanced positions as operators, trades work or other mill positions.

Program outline 
PAPO 150 Introduction to the Pulp and Paper Industry

PAPO 151 Safe Work Practices

PAPO 155 Computer Skills

PAPO 160 Pulp and Utilities Processes

PAPO 165 Paper Processes

PAPO 170 Mechanical Operating Skills

PAPO 175 Process Control Systems

PAPO 180 Human Resources and Labour Relations

PAPO 185 Environmental Awareness Issues

PAPO 190 Mill-based Job Shadow

College of the Rockies
http://www.cotr.bc.ca/
Cranbrook is home to College of the Rockies’ two main campuses. COTR also offers courses in Creston, Fernie, Golden, Invermere and Kimberly. COTR provides instruction to about 2,100 students.
University Studies

http://www.cotr.bc.ca/university/university-programs.asp
The University Studies Program provides instruction for students taking First and Second year courses in Arts, Humanities, Social Sciences, and Sciences. Students receive a solid foundation of knowledge in introductory courses and in specialized second year courses. All the courses carry direct transfer credit to B.C. universities, the University of Lethbridge, and, in general, to other universities. Students may also take an Associate of Arts Degree or an Associate of Science Degree.
Science Associate Degrees (ASc)

All College of the Rockies associate degrees are equivalent to the first two years of a bachelor’s degree in Arts or in Science. Students should plan carefully to ensure that all degree requirements are met. Education Advisors are available to assist students in planning their course selections for associate degrees. COTR offers an Associate Degree in Science in Environmental Sciences. Students must complete 60 semester credits of first- and second-year courses. 

Associate of Science (ASc) - Environmental Sciences 

http://www.cotr.bc.ca/university/cotr_web.asp?IDNumber=160
The Associate of Science degree provides the student with the first two years of study towards a Bachelor of Science degree. The ASc, Environmental Studies, offers students an opportunity for cross-disciplinary studies in their areas of interest, particularly those that relate to the local and global environment. 

Generally, students who earn an associate degree in Environmental Sciences will expect to transfer to university programs in Environmental Sciences. Those who complete the Biology core within their ASc should also be able to transfer into most Biology programs at Canadian universities. The core includes Biology 201, 203, 204 and Chemistry 201 and 202. Students may also be able to take a directed studies course in Biology and become involved in an ongoing research project in Ecology. 

Some students may complete an associate degree in Environmental Sciences to pursue an academic career path. Others may use it to enter a more specific environmental technology program. 

Science Certificates

Certificates are normally awarded upon successful completion of programs involving the equivalent of one year of full-time study, i.e., 30 credits. The requirements for College certificates vary considerably.

Science Diplomas

http://www.cotr.bc.ca/university/cotr_web.asp?IDNumber=162
Diplomas are awarded in recognition of two full years, or 60 credits of study in a particular area. Diplomas are available in Science, Humanities, Social Sciences and Criminology. COTR offers two-year diplomas in Biochemistry and Molecular Biology, and Environmental Science.

Biochemistry and Molecular Biology 

This diploma is designed to transfer to UNBC’s BSc in Biochemistry and Molecular Biology program. 

First Year 

· Chemistry 101/102 6 credits 

· Biology 101/102 6 credits 

· Math 103/104 or Math 113/114 6 credits 

· Physics 103/104 6 credits 

· Electives* 6 credits 

*To meet breadth requirement, electives should be drawn from the Arts and Humanities and Social Sciences. 

Second Year 

· Biology 204 3 credits 

· Biology 200 3 credits 

· Biology 203 3 credits 

· Chemistry 201/202 6 credits 

· Biology 201/202 6 credits 

· Electives 9 credits 

A total of 36 units of electives are required to complete the UNBC BSC degree. Twelve of these elective units must be in either Chemistry or Biology. Therefore, while at COTR, students are advised to take BIOL 207, 208 or 209 depending on which course is offered.


Environmental Science 

This diploma is designed specifically for block transfer to Royal Roads either for a BSc in Environmental Science or a BSc in Environmental Management. 

First Year 

· Chemistry 101/102 6 credits 

· Biology 101/102 6 credits 

· Math 103/104 or Math 113/114 6 credits 

· English 100 and one of English 101 or 102 6 credits 

· Electives* 6 credits 

Second Year 

· Chemistry 201/202 6 credits 

· Any two from: Biology 201, 202, 203, 204, 207, 208, 209
(Biology 204 recommended) 6 credits 

· Math 221 3 credits 

· Math 106 or Math 206 3 credits 

· Electives* 6 credits 

*Electives need at least 3 more credits in Math or Physics (Choose from Math 201 or Physics 103) Students might want to consider PSYC 170 – Environmental Psychology 

Note: Students need a B average in the two years of study.

COURSES OFFERED
BIOLOGY (BIOL)
Introduction to Biology 1 and 2 - (BIOL 101/102) 
Biology for Non-Majors - (BIOL 151) 

Introductory Microbiology - (BIOL 200) 

Biology of the Cell - (BIOL 201) 

Introduction to Biochemistry - (BIOL 202) 

Genetics - (BIOL 203) 

Introduction to Ecology - (BIOL 204) 

Vertebrate Biology - (BIOL 208) 

CHEMISTRY (CHEM) 

Fundamentals of Chemistry I and II - (CHEM 101/102) 

Organic Chemistry I and II - (CHEM 201/202) 

GEOGRAPHY (GEOG) / GEOLOGY (GEOL) 

Introduction To Physical Geography I (with emphasis on Weather and Climate) - (GEOG 101) 

Introduction To Physical Geography II (with emphasis on Geomorphology) - (GEOG 102) 

Geography of British Columbia - (GEOG 210) 

An Introduction To Geology - (GEOL 105) 

Physical And Historical Geology - (GEOL 106) 

Environmental Geology and Natural Hazards - (GEOL 220) 

MATHEMATICS (MATH)
Finite Mathematics - (MATH 101 AND MATH 102) 

Calculus - (MATH 103 AND MATH 104) 

Statistics - (MATH 106) 

Statistics 1 and 2 - (MATH 106 AND MATH 108) 

Calculus - (MATH 109 AND MATH 110) 

Calculus III and Calculus IV - (MATH 201 AND MATH 202) 

Differential Equations - (MATH 203) 

Statistics with Calculus - (Math 206) 

Linear Algebra - (MATH 221) 

PHYSICS (PHYS)
Introduction to Physics I and II (Calculus) - (PHYS 103 AND 104) 

Analytical Mechanics - (PHYS 201) 

Introduction to Modern Physics - (PHYS 202

Fire Training Certificate

http://www.cotr.bc.ca/Fire/cotr_web.asp?IDNumber=161
The certificate program helps prepare students for entry-level positions as structural Firefighters, Wildland Fire Suppression Workers and Industrial Safety Officers/Firefighters. The certificate program is designed to develop both a theoretical foundation and the practical skills necessary to meet the challenges and risks of demanding fire response occupations. 

Much of the training in this program is accomplished through hands-on activities and practice of fire safety and emergency response-related skills. Students experience the day-to-day tasks of working in and maintaining a municipal fire hall. Upon successful completion of the program, students will be certified as an entry-level firefighter and can apply to BC and Alberta fire departments. 

PROGRAM CONTENT 

· Level 1 & 2 Firefighter - ProBoard certified to NFPA 1001 standards 

· Hazardous Materials Awareness and Operations Level - ProBoard certified to NFPA 1001 standard 

· Industrial Fire Fighter - ProBoard certified to NPFA 472 standards 

· Airbrakes Endorsement Training 

· Class 3 Driver Training 

· Emergency Vehicle Operations 

· Vehicle Extrication 

· CPR C 

· BC Medical First Responder - Level 3 

· Emergency Medical Responder 

· Ministry of Forests S100 & S215 

· Basic Chainsaw Operations and Safety 

· Incident Command Systems - 100 & 200 

· Preparation for the Emergency Services Workplace 

Fire Management Diploma

http://www.cotr.bc.ca/Fire/cotr_web.asp?IDNumber=160
The Fire Management Diploma enables fire service workers to progress in their career. It builds on the technical and operational firefighting competencies of the certificate level and adds administrative, managerial and leadership skills and abilities essential for 'officer' roles in the fire and emergency services. 

It is designed for fire service personnel aspiring to, or currently holding, junior or middle officer positions. This diploma program provides an integrated educational experience, combining specific fire-related skill development, generic emergency response training, foundational supervisory skills and career planning. Graduates also complete several business and academic courses that help provide the conceptual bases for the specific supervisory skills included in the administrative portion of officer training.

Fire Service 

· FIRE 201 - Fire Officer I 

· FIRE 202 - Fire Officer II 

· FIRE 203 - Fire Instructor I 

Emergency Electives* 

Students will choose 3 credits from the following list of courses: 

· Fire Investigator 

· Hazmat Technician 

· Building Construction 

· Vehicle Extrication 

· Fire Inspector 

· Air Crash Rescue/Airport Firefighter 

· Other preapproved emergency courses 

Academic* 
Students will choose 3 credits from the following list of courses: 

· BUAD 216 - Organizational Behaviour 

· COMP 153 - Introduction to Computers 

· COMC 150 - Introduction to Business Communications 

· BUAD 240 - Local Government Administration in BC 

Douglas College

http://www.douglas.bc.ca/home.html
Douglas College’s main campus is located in New Westminster. It has a satellite campus in Coquitlam and a training centre in Surrey. Douglas serves about 14,000 and offers nine degree programs plus 35 other programs. Douglas offers a number of environmental science and other natural resource related courses and programs. 

Douglas offers an Associate of Science Degree with specializations in biology, chemistry, geology and math. To complete an Associate of Science degree, students must complete 60 credits of university transfer courses (approximately 20 courses). Douglas offers Associate of Science degrees in the disciplines listed below. Credits from these programs can be transferred to other post secondary institutuions. 

Associate of Science (Biology) Degree
Associate of Science (Chemistry) Degree
Associate of Science (Geology) Degree
Associate of Science (Mathematics) Degree
Post-Degree Diplomas
Diploma in Science
Douglas also offers a Post-Degree Diploma. Students must complete a minimum of 30 credits of fifth and sixth-year courses. Admission to a Post-Degree Diploma typically requires that students have already obtained a Bachelor Degree. The Diploma in Science is granted after the completion of a minimum of 60 university transfer credits from the approved list of courses. Normally, first-year courses are those with a course number beginning with 1000, while second-year courses are those beginning with 2000. Students planning to transfer to a program of studies at another post-secondary institution should choose their courses according to the requirements of that program.

Associate of Arts Degree (Environmental Studies) 

http://www.douglas.bc.ca/calendar/credent/crintro.html#assdes
The Associate of Arts Degree with an emphasis on Environmental Studies consists of a series of university-transfer courses from which students can select any combination that fulfills basic Associate of Arts Degree requirements. This associate degree specialization will be of interest to students with an interest in the environment, want to know about the Earth and how it functions, are interested in issues such as environmental citizenship, global warming, environmental law, social inequality and environment or ozone depletion, question how humans interact with the Earth, or wants to work in fields such as park planning, urban planning, environmental consultant or environmental education. Advantages of completing an Associate Degree are that it is a complete degree in its own right, standardized across the province and recognized in legislation, gives holders preferential access to university programs, and gives students the option of transferring credits to a university-level environmental program. Students enrolled in this program can participate in the Co-operative Education option. Students must take at least 8 courses with an environmental theme/focus from the list below, plus any two other second-year courses for which students have prerequisites. 

Arts Courses with an environmental theme/focus: 

	ANTH 1170 
	Anthropology in Developing Countries 

	CRIM 1180 
	Introduction to Environmental Law 

	ECON 1201 
	Issues in Economic Development 

	ECON 2460 
	Environmental Economics 

	GEOG 1100 
	Introduction to Human Geography 

	GEOG 1130 
	Human Impact on the Environment 

	GEOG 1160 
	The Geography of British Columbia 

	GEOG 1180 
	The Geography of Canada 

	GEOG 1190 
	Selected Regions 

	GEOG 2213 
	Social Geography 

	GEOG 2270 
	Geographic Information Systems (GIS) 

	HIST 1104 
	World History since 1945 

	IDST 1102 
	Perspectives on the Environment Creating a Sustainable Society 

	PHIL 1123 
	Environmental Ethics 

	POLI 1103 
	Introduction to World Politics 

	POLI 2203 
	Current International Issues 

	POLI 2204 
	The United Nations 

	SOCI 2270 
	Society and Environment 

	  

	Science Courses with an environmental theme/focus: 

	BIOL 1110 
	Principles of Biology: The Biosphere 

	BIOL 2300 
	Marine Biology 

	BIOL 2301 
	Environmental Genetics 

	BIOL 2302 
	Urban Ecology 

	BIOL 2322 
	Ecology 

	CHEM 2303 
	Environmental Chemistry 

	GEOG 1110 
	Weather and Climate 

	GEOG 1120 
	Introduction to Earth Sciences 

	GEOG 2210 
	Climatology 

	GEOG 2220 
	Geomorphology 

	GEOG 2230 
	Biogeography 

	GEOG 2321 
	Introduction to Hydrology 

	GEOL 1120 
	Introduction to Earth Sciences 

	GEOL 1200 
	Natural Disasters 

	GEOL 2201 
	Marine Geology 

	SCIE 1100 
	Environmental Issues 

	SCIE 1107 
	Introduction to Environmental Science 

	SCIE 2207 
	Field Methods for Environmental Science 

	SCIE 2307 
	Field Research Project 


Courses offered

APSC 1110 Engineering Graphics (3 credits)

This course is an introduction to the study of orthographic projections, technical sketching, engineering drawing, language of graphics, graphical solution of space problems and the presentation of engineering data. The student will be expected to develop an ability to visualize in three dimensions. This course has been revised to include micro-computer based graphics and is among a package of courses that can be used to transfer to Applied Science/Engineering. 

Biology Courses

BIOL 1103 Human Anatomy and Physiology I (3 credits)

Human Biology I is an introduction to the study of anatomy and physiology of humans. The levels of organization in the human body are studied as well as the anatomy and physiology of the skeletal, muscular, circulatory, immune, respiratory and digestive systems. Enrolment is usually limited to students in specific Health Science programs.

BIOL 1105 Human Anatomy and Physiology (3 credits)

This course uses a problem-based learning format to study the anatomy and physiology of humans. Students use a problem-based process to examine cellular structure and function, tissue structure, homeostasis, and the integumentary, skeletal, muscular, circulatory, respiratory, and immune systems. Enrolment is usually limited to students in the Therapeutic Recreation program.

BIOL 1109 Human Anatomy and Physiology I (3 credits)

This course introduces the basic organization of the human body and examines the anatomy and physiology of cells, tissues, integumentary system, skeletal system, articulations, muscular system and nervous system. Enrolment is usually limited to students in the Sports Science Program.

BIOL 1110 Principles of Biology: The Biosphere (5 credits)

This course is an introduction to the biosphere, the diversity of life and biotic interactions. The anatomy and physiology of organisms are also studied. With Biology 1210, this course fulfils the requirements of a first-year university biology course.

BIOL 1203 Human Anatomy and Physiology II (3 credits)

Human Biology II is a continuation of the study of the anatomy and physiology of humans. The anatomy and physiology of the nervous, excretory, endocrine and reproductive systems are studied. Enrolment is usually limited to students in Health Sciences programs.

BIOL 1205 Human Anatomy and Physiology II (3 credits)

This course is a continuation of the study of human anatomy and physiology. Students use a problem solving process to examine digestion, cellular respiration, fluids and electrolytes, excretion, the nervous system, endocrine system and genetics. Enrolment is usually limited to students in the Therapeutic Recreation program. 

BIOL 1209 Human Anatomy and Physiology II (3 credits)

The second half of a two-semester course. It examines nutrition, metabolism and the anatomy and physiology of the digestive, circulatory, respiratory, excretory, endocrine and reproductive systems. Enrolment is usually limited to students in the Sport Science program.

BIOL 1210 Principles of Biology: The Organism (5 credits)

This course deals with the detailed microscopic structure and biochemical functioning of a living organisms. Mechanisms of inheritance and evolution are also studied. With Biology 1110, this course fulfills the requirements of a first-year university biology course.

BIOL 1310 Introduction to Biology (5 credits) 

This course is an introduction to the biosphere, the diversity of life, biochemistry, cell biology and ecological interactions. Mechanisms of genetic inheritance and evolution are also studied.

BIOL 2300 Marine Biology (5 credits)

This course examines the history of marine biology, the physical and chemical characteristics of the marine environment, the diversity of marine life, marine ecology and the effects of humans on the marine environment.

BIOL 2301 Environmental Genetics (3 credits)

This course is a study of the influence of the environment on genetic systems and the implications of genetic manipulation for the environment. The course will highlight environmental issues arising from practice and research in agriculture (e.g. monoculture, hybridization, interspecies gene transfer, cloning, gene manipulation), medicine (e.g. carcinogenesis, mutagenesis, antibiotics, disease, immunity) and other human activities.

BIOL 2302 Urban Landscapes & Biodiversity (5 credits)

This course examines cities and people’s lifestyles from an ecosystem perspective.  The properties of the city as a natural environment are described.  The impact of cities on surrounding natural environments and more remote ecosystems which serve as supply networks are explored.  Global examples of urbanization are discussed in general and local examples are considered in detail.  The theme of sustainability will be used to analyze options for change to protect and restore natural ecosystems.

BIOL 2321 Cell Biology (5 credits)

A survey of cell ultrastructure and cellular function. Topics discussed include nuclear, organelle, membrane and cytoskeletal structures and associated functions including DNA replication, transcription, translation, cell signalling, photosynthesis and respiration.

BIOL 2400 General Microbiology (4 credits)

A survey of the biology of microorganisms with an emphasis on bacteria. Topics include prokaryotic diversity, bacterial cell structure and metabolism, microbial growth and reproduction, microbial genetics and ecology, introductory virology and immunology, epidemiology and public health and selected topics in applied microbiology. Laboratory activities introduce a wide variety of techniques in microbiology and immunology. 

BIOL 2401 Introductory Microbiology for Health Sciences (3 credits)

A survey of the biology of microorganisms with an emphasis on bacteria. Topics include prokaryotic diversity, bacterial cell structure and metabolism, and microbial reproduction. Introductory virology and immunology, epidemiology and public health and selected topics in medical microbiology. Laboratory activities introduce a wide variety of techniques in microbiology and immunology. 

BIOL 2421 Cell Biochemistry (3 credits)

An introduction to the biochemistry of a cell, including the structural and functional aspects of the micro and macro molecules. Protein structure, enzyme kinetics and energy pathways will be considered. Some metabolic sequences in the cell will be examined in relation to control mechanisms.

BIOL 3205 Genetics (5 credits)

This course is a study of the principles of genetics. Topics covered include the physical and the chemical basis of heredity, genetics analysis in eukaryotes, prekaryotes and viruses, mutation, population genetics and evolution.

BIOL 3305 Ecology (5 credits)

A study of the interaction of living organisms with their environment. Population and community dynamics are examined, ending with a consideration of how human activities have an impact on natural systems.

BIOL 3500 Plants and Society (5 credits)

This course will examine the relationship between plants and people. Topics include plant ecosystem interactions, plant evolution, classification and the significance of different structural, physiological and biochemical attributes of plants. The course will explore the importance of plants to society, from the origins of agriculture to plant biotechnology and ethnobotany. 

BIOL 3600 Comparative Zoology (5 credits)

The course will examine the comparative anatomy, physiology and behaviour of a wide range of animal groups as evolutionary solutions to common functional problems. Topics will include locomotion, respiration, circulation, digestion, excretion and reproduction. 

BIOL 3700 Evolution (3 credits)

This course investigates the processes and mechanisms of biological evolution and their influence on the patterns of biological diversity that have arisen during the history of life on Earth. Evolutionary analysis is applied to topics such as adaptation, speciation, the origins of life, reproduction, parasitism, mutualism, human medicine and environmental issues. 

Chemistry Courses

Assessment Information

Students taking Chemistry at Douglas College FOR THE FIRST TIME are required to write a Chemistry Assessment Test before registering in CHEM 1108 or CHEM 1110. Students registering in CHEM 1104 are not required to write the Assessment Test. The Chemistry Assessment Test is IN ADDITION to the regular course prerequisites and cannot be used in place of these prerequisites. The only exemptions to writing the Assessment Test are as follows: students registering for CHEM 1108 who have either a “C” grade or higher in Chem 12 or an “A” grade in Chem 11 are exempt from the Assessment Test as are students registering in CHEM 1110 who have an “A” grade in Chem 12. The student should make an appointment with the Douglas College Assessment Centre to write the Assessment Test at least one month prior to the beginning of the on-line registration period.

CHEM 1104 Preparation for General Chemistry (4 credits)

This course is a basic introduction to chemistry and is intended for students with little or no background in chemistry. Topics will include exponential notation, significant figures, dimensional analysis, metric system, density, symbols, chemical formulae and equations, percentage composition and simplest formula, atomic mass, mole concept, stoichiometry, solutions, molarity, classification of matter, gases, periodic table and some descriptive chemistry.

CHEM 1108 Introductory Chemistry (4 credits)

This course quickly reviews the content of CHEM 1104, including stoichiometry and atomic structure, and then continues with the study of the following topics: thermochemistry, equilibrium, gases and liquids, acids and bases, redox reactions, and several examples of descriptive chemistry.

CHEM 1110 The Structure of Matter (4 credits)

This course offers a brief review of stoichiometry, and the treatment of experimental data, and then focuses on the modern view of atomic structure, theories of bonding and molecular structure, organic chemistry including nomenclature, conformation of alkanes, ring strain, substitution and elimination reactions, and oxidation and reduction reactions.

CHEM 1210 Chemical Energetics and Dynamics (5 credits)

Topics in this course include solutions, liquids, solids, a review of redox reactions, electrochemistry, the laws of thermodynamics, equilibrium, acids and bases, ionic equilibria and chemical kinetics.

CHEM 2303 Environmental Chemistry (5 credits)

This course begins with a brief introduction and overview of chemistry in the environment and then covers a selection of the following topics: the chemistry of the stratosphere and troposphere and related environmental issues; the chemical and energetic basis for global warming and its impact on the environment; the chemical composition and behaviour of natural waters and the impact of acidic deposition; the quality, contaminants and purification of drinking water; the sources, chemistry and treatment of wastewater; a brief organic chemistry review followed by an examination of toxic organic chemicals in the environment; the chemistry and impact of heavy metals in the environment.

CHEM 2310 Physical Chemistry (5 credits)

This course introduces the study of chemical thermodynamics and is intended for students majoring in science. Topics include the first law of thermodynamics and thermochemistry, entropy, Gibbs energy, chemical equilibrium in molecular systems, phases and solutions. Laboratory stresses physical methods in inorganic chemistry.

CHEM 2315 Introduction to Analytical Chemistry (5 credits)

This course first offers an introduction to sampling, error and statistical analysis as applied to analytical chemistry. Specific analytical techniques or concepts covered are: gravimetric and volumetric analyses, aqueous solution equilibrium principally involving complexation equilibria, spectrophotometric analysis, electrochemical methods, atomic spectroscopy, and chromatographic methods. These topics will be covered from the point of view of theory, the associated analytical instrumentation and relevant computational methods. The experimental application of this material will be covered in the laboratory experiments

CHEM 2321 Organic Chemistry Part I (5 credits)

This is part of a comprehensive second-year organic course suitable for those majoring in chemistry/biochemistry or continuing on with studies in the Health Sciences. It begins with a brief review of the theories of bonding and molecular geometry, and follows with nomenclature, reactions of alkanes, cycloalkanes, alkynes, organic halides, aromatics and alcohols. Reactions are approached from a mechanistic point of view with an emphasis on underlying reactivity. A significant amount of time will be spent on stereochemistry, conformational analysis, strain in organic chemistry, I.R. and UV spectroscopies.

CHEM 2410 Physical and Inorganic Chemistry (5 credits)

This courses investigates several topics in physical chemistry, including phase equilibria, spectroscopy, kinetics, and the thermodynamics of electrolyte solutions, and then applies the principles of thermodynamics and bonding to the study of coordination compounds. The laboratory stresses instrumental methods in inorganic chemistry.

CHEM 2421 Organic Chemistry Part II (5 credits)

This is part two of a comprehensive second year organic chemistry course suitable for those majoring in chemistry/biochemistry or continuing on with studies in the Health Sciences. It begins with a review of the theory behind various spectroscopic methods of structure determination including 1H and 13C - N.M.R., mass, I.R., and U.V. spectroscopies and their use in solving combined structural problems. The course will then survey the reactivity and properties of functional groups not covered in Chemistry 2321. These include Congujated Unsaturated Systems, Aromatics, Phenols and Aryl Halides, Aldehydes and Ketones, Carboxylic Acids and Amines. The course ends with an extensive review of the nomenclature, properties, and reactivity of compounds of biological interest including Amino Acids and Proteins, Carbohydrates and Lipids.

Earth and Environmental Sciences Courses

GEOL 1120 Introduction to Earth Sciences (3 credits)

An introductory course focusing on physical geology, with topics including minerals, rocks (igneous, sedimentary, metamorphic), plate tectonics, earthquakes and volcanic activity, Earth resources, geologic time, and the many processes that have shaped the Earth. The course includes practical hands-on labs and some sections may have a field trip scheduled outside class time. 

GEOL 1121 History of the Earth (3 credits)

This course is concerned about Earth history and the events that have shaped the development of the Earth. Topics include: the origin of the Earth, origin and evolution of life, mass extinction events, dinosaurs, Ice Age mammals, and ancient climates. Techniques used to date and interpret events of the past and reconstruct ancient environments will be discussed. Field trips may be required. 

GEOL 1130 Dinosaur Planet (3 credits)

This course is about Dinosaurs: their behavior, evolution, and extinction. We will discuss public perception of dinosaurs, how new discoveries have changed scientific ideas about dinosaurs, and how the study of these creatures fits into science overall. Although there are no prerequisites, this course will also be of interest to those who have taken other courses in Earth and Environmental Sciences. 

GEOL 1150 Introduction to Engineering Earth and Environmental Sciences (3 credits)

In this course emphasis is placed on the origin and nature of earth materials and on geological phenomena which affect engineering and construction projects. Topics such as rocks and minerals, soils, slope stability, permafrost, flood control and earthquake activity are discussed with special reference to local geological problems. Credit will not be given for both GEOL 1120 or GEOG 1120 and GEOL 1150. 

GEOL 1200 Natural Disasters (4 credits)

This course examines a variety of natural disasters such as landslides, floods, volcanic eruptions and meteor impacts. The course will consider the origin, geomorphology, prediction and mediation of these dangerous events. Participation in field trips is required. 

GEOL 2201 Marine Earth and Environmental Sciences (4 credits)

The oceans cover some 70 percent of the Earth's surface and have an enormous impact on the climatic, physical and biological character of the planet. The character and history of development of the ocean basins will be discussed in topics such as ocean sediments, circulation patterns, topography, coastal processes and marine pollution. Occasional weekend field trips may be required. 

GEOL 2300 Introduction to Mineralogy (4 credits)

This course provides an introduction to the physical, chemical and optical properties of minerals. Crystals, their symmetry and classification will be discussed. The occurrence and classification of rock-forming and economic minerals will be discussed. 

GEOL 2320 Paleontology: Life Through Time (4 credits)

This course investigates the nature and interpretation of the fossil record. Students will learn how fossils are used to indicate evolutionary changes, the structure of ancient populations and the nature of ancient environments. A wide variety of invertebrate, vertebrate and plant fossils will be examined in the lab to show how they are identified, named and classified and how the lifestyles of the original organisms are reconstructed. Field trips may be required. 

GEOL 2410 The Solid Earth? A Close Up Look at Rocks (4 credits)

This course will investigate the fundamental character of igneous, sedimentary and metamorphic rocks, how they can be identified in the field and used to interpret conditions on the Earth in the past. Field trips may be required. 

GEOL 2420 Ancient Environments (4 credits)

This course is an introduction to the reconstruction of ancient environments using information from sediments and rocks. The principles of stratigraphy and sedimentology will be used to show how environmental information can be interpreted from the rocks. Students will learn how information from the past can contribute to our prediction of future environmental conditions. Field trips may be required. 

Engineering Graphics Courses

APSC 1110 Computer-Aided Engineering Graphics (3 credits)

This course is intended for students proceeding to studies in Applied Science/Engineering. It is divided into two parts. The first half is an introduction to the study of orthographic projections, technical sketching, engineering drawing, the language of graphics. The second half provides an introduction to AutoCAD. This course will help the student to develop the ability to visualize in three dimensions

Environmental Studies Courses

ENVS 1103 Introduction to Geographic Information Systems (3 credits) 

This hands-on course teaches the basics of Geographic Information Systems (GIS). Students will examine components and functions of GIS, enter and store data, choose a coordinate system, digitize maps, create topology for spatial analysis, database query and analysis and design and create map outputs. 

Geography Courses

GEOG 1100 Introduction to Human Geography (3 credits)

Have you ever wondered at the diversity of sights and images you have seen in your travels? Have you ever wondered why rural landscapes differ so much across the world while urban landscapes can seem so similar? These and many other questions are examined by human geographers. Geography 1100 is the first course to take in order to begin this exploration. This course is an introduction to the major traditions, themes and theories of human geography. Special emphasis is placed on the concepts, methods and data used by human geographers. It includes comparative and historical analyses of cultural landscapes, studies of the origin and diffusion of cultural phenomena, and an introduction to the concept of human/environment interactions. 

GEOG 1110 Weather and Climate (4 credits)

Why do certain places have particular kinds of weather? How do forecasters predict the weather? Is global warming really happening? These questions are among those addressed in this interactive and hands-on introduction to meteorology, climatology and biogeography. In Geography 1110, energy concepts and radiation laws are used to examine atmospheric processes and patterns. Concepts examined include atmospheric and oceanic circulation, weather elements and patterns, severe weather, climate patterns, and past and future climate change. Plant and animal distribution patterns and their causes are also studied, along with human impacts on the atmosphere and biosphere. 

GEOG 1120 Introduction to Earth Sciences (4 credits)

Have you wondered how mountains form or why earthquakes and volcanoes occur where they do? Have you ever picked up a rock and wondered where it came from? Geography 1120 addresses these questions with both theoretical and interactive hands-on instruction in the origins of the Earth’s land surface and its modification by tectonic and surface processes. Topics include: minerals and rocks, geological time, weathering and soils, and the processes and landforms associated with fluvial, glacial, coastal and desert systems. Human impacts on each of these systems are also examined. 

GEOG 1130 Human Impact on the Environment (3 credits)

 “Save the rainforest.” “Cars are destroying the quality of our air.” “We must learn to consume less and recycle more.” Daily we are bombarded with news about “environmental crisis.” Is our world spiralling into environmental disaster? Have environmental transformations been a constant component of the Earth? Are today’s changes something different? These, and other questions, are a central concern of geography. This course is an introduction to the tradition in geography that studies the relationship between human activities and the physical environment. The central focus of this course is on human beings as agents of environmental change and consumers of global resources. 

GEOG 1160 The Geography of British Columbia (3 credits)

British Columbia is one of the most diverse and richly endowed provinces in Canada, but how much do you know about your province? Do you know that BC's physical and human resources have always been part of a "Pacific Rim" region? Why are coastal BC winters so mild and wet while the interior is so cold and dry? Why has the southwest corner of the province developed so differently than the rest of BC? Learn more about your province in Geography 1160, an introduction to the regional geography of British Columbia. This course will include a general study of the physical environment and historical/settlement patterns. We will also examine issues such as economic development, resource conservation, urbanization, social and demographic transformations, and life in remote rural areas. BC's present and future role in Canada's development will also be considered. 

GEOG 1170 Introductory Cartography (3 credits)

Would you like to create a map using just a compass? Are you interested in learning how to interpret a topographic map or aerial photograph for geography or environmental studies classes? Do you need to know how to design effective maps to communicate spatial information? This course introduces a range of topics in the field of cartography, the art, science and technology of map making. Topics include map projections, elementary field surveying, interpretation of aerial photography and satellite imagery, cartographic methods and design, thematic mapping, and an introduction to computer mapping and Geographic Information Systems (GIS). 

GEOG 1180 The Geography of Canada (3 credits)

Canada is the second largest country in the world, but how much do you really know about it? Why, with a landscape so richly endowed in natural and human resources, do we always seem to be experiencing political, social and economic turmoil? What exactly might it mean to be "Canadian"? These questions, and others, are explored in Geography 1180. Through an introduction to the regional geography of Canada we will attempt to broaden your understanding of both the diversity of Canada and the issues facing the country. Using the concepts and methods of regional geography, this course examines Canada as both a world region and as a nation made up of a set of distinct regions. 

GEOG 1190 Selected Regions (3 credits)

This course is an introduction to the geography of a selected region of the world, using the concepts and methods of regional geography. It will provide students with the opportunity to apply the tools of geographical analysis to the study of part of the world as a distinctive world region. The physical characteristics of the region will be described and the history of its occupation of the region will be documented. The region will also be placed within the framework of the varied regions that constitute the modern world. 

GEOG 2210 Climatology (3 credits)

This study of physical and dynamic climatologic processes and principles follows from Geography 1110. Atmospheric energy, moisture and momentum constitute the framework in which observed elements such as temperature, humidity and wind are employed to exemplify climatologic and meteorologic principles. Environmental issues involving human impacts such as air pollution, urban heat islands, global warming and ozone depletion are also examined. 

GEOG 2212 Economic Geography (3 credits)

Wander through a shopping mall, walk down a main street, or drive through the city. Why are only certain stores present in the mall? Why do the types of businesses vary as you move along the street? These and other questions are addressed in Geography 2212. Whether you are interested in business, planning or just curious, this course will clarify the reasons behind the current pattern of economic activity. This course is an introduction to the theories, concepts, methods and data used by geographers to analyze the location of economic activities, the spatial organization of economic systems and the human use of the earth’s resources. Topics studied include agriculture, manufacturing, transportation, retailing, urban structure, spatial diffusion and economic development. 

GEOG 2213 Social Geography (3 credits)

Why is the Downtown East Side of Vancouver often characterized as one of the “worst” neighbourhoods in Canada? Why do men tend to have longer journeys to -work than women? Does SkyTrain actually have an impact on the location of criminal activities? These and other questions about the spatial patterns of human occupation and exploitation of the earth’s surface are addressed in this course on Social Geography. Concentrating on the modern Western city, such topics as urbanization, poverty, housing, gender, crime and racism will be studied in their geographical context. 

GEOG 2220 Geomorphology (3 credits)

This course follows Geography 1120 with a more detailed examination of the geomorphic processes shaping the Earth’s surface and the resulting landforms. This course considers questions such as: What is the effect of damming a river? How has glaciation created the landscape we live in? How does human activity affect slope stability? How are caves formed? Why is this area vulnerable to earthquakes? Landforms and processes are analysed at various temporal and spatial scales, and in terms of the theories and principles which may account for their development. Field trips investigate the geomorphology of the local area. 

GEOG 2230 Biogeography (3 credits)

Have you wondered how so many different living organisms developed? Are you curious about what factors limit their growth and spread or what human activity is affecting biodiversity? Biogeography examines the geographic distribution of plants and animals and the causes of these patterns. It focuses on the physical and biological factors that control community distribution and development from both an historical perspective and an ecological one. In this course we examine a variety of climatic, tectonic, soil, biological and anthropogenic controls on patterns of life. Several of the laboratory assignments include field work in the local area. 

GEOG 2270 Geographic Information Systems (GIS) (3 credits)

Geographic Information Systems (GIS) are a set of powerful computerized tools designed to work with digital data referenced by geographic coordinates to store, retrieve, analyze and display geographically referenced information. With a GIS an analyst can explore complex geographic relationships and discover patterns that were previously undetectable through conventional methods. GIS analysis has become important in many industries and provides students with employable skills in several fields of study. This hands-on course examines the components and functions of GIS, the characteristics of spatial data, and spatial analysis and display. Students will be introduced to GIS theory, which will be reinforced with hands-on lab exercises. 

Prerequisite: GEOG 1100 or GEOG 1110 or GEOG 1120 or GEOG 1130 or GEOG 1160 or GEOG 1180 or GEOG 1190 

GEOG 2321 Introduction to Hydrology (3 credits)

This course involves the study of the hydrologic cycle and its dynamics and component parts, with emphasis on the terrestrial phase. Field and lab work will involve measurement techniques and the analysis of hydrologic data. Emphasis will also be placed on a description of Canada's water resources and their management. 

Physics Courses

PHYS 1104 Practical Physics (5 credits)

This course is intended for students who have not taken Physics previously or who have taken some secondary school Physics and want a review. It can serve as one of the prerequisites for the university transfer course, PHYS 1107. It is recommended that MATH 1110 or equivalent be taken concurrently. The areas to be covered are mechanics (one and two dimensional motions; vectors; rotational motion; simple machines; work, energy, and power; momentum; equilibrium; Hooke's law; collisions; circular motion; hydrostatics), heat (thermometry; heat transfer; thermal properties of matter), and electricity (electrostatics; direct current concepts and basic circuits). 

PHYS 1107 Introductory General Physics I (5 credits)

This is a non-calculus-based course in mechanics. Topics covered include: vectors; particle kinematics and dynamics; work and energy and power; linear momentum, rotational motion; statics, vibratory motion; waves; simple harmonic motion and sound. 

PHYS 1110 Mechanics and Heat (5 credits)

This is a calculus-based course in mechanics and heat. Topics include vectors; particle kinematics and dynamics; momentum; work and energy; motion of systems; rotational motion; statics; oscillatory motion; sound; temperature, thermal properties of matter, elements of thermodynamics; wave motion. 

PHYS 1170 Mechanics of Applied Science (3 credits)

This course is intended for students proceeding to studies in Applied Science/Engineering. Topics include: statics of particles, rigid body forces and equilibrium, friction, particle kinematics and dynamics and systems of particles. 

PHYS 1207 Introductory General Physics II (5 credits)

This is a non-calculus-based course. Topics include: geometric optics; interference, diffraction and polarization of light; electrostatics; direct current circuits; magnetic force and field; electromagnetic introduction; temperature; thermal properties of matter, gas laws, laws of thermodynamics. 

PHYS 1210 Electromagnetism, Optics, Modern Physics (5 credits)

This is a calculus-based course. Topics include electrostatics; capacitance; direct current circuits; magnetic force and field; electromagnetic induction; ac circuits; wave nature of light; geometric optics; elements of quantum, atomic and nuclear physics; wave optics. 

Science Courses

SCIE 1100 Environmental Issues (3 credits)

The survival of this planet as we know it will, in large part, depend upon people acquiring an understanding of the intricate interrelationship of the physical, chemical and biological systems found in nature and the impact upon them of human activity. In this context, this course will review the critical environmental issues of our time.

SCIE 1106 Introduction to Physical Science (5 credits)

This course is a basic introduction to physical science and is intended for students with little or no science background. It will present an integrated approach to topics in physics and chemistry which will include the scientific method, laws of motion, energy, heat and temperature, electricity and magnetism, light atoms, molecules, chemical reactions and the atomic nucleus. Laboratory exercises will illustrate the practical applications of course content.

SCIE 1107 Introduction to Environmental Science (5 credits)

Within the framework of marine, freshwater and terrestrial ecosystems, this course considers the characteristics of the natural environment and in particular the potential for environmental destruction. Questions such as the disposal of toxic wastes, natural hazards (landslides, volcanic eruptions and earthquakes), resource exploitation and land use planning are discussed with special emphasis, through fieldwork, on the local or regional environment. The course is specifically designed for students with little or no background in science.

SCIE 1108 Quantitative Studies for Environmental Science (3 credits)

This course explores mathematics with applications for environmental science, and related topics in biology and geology. The course will review algebra and focus on environmental applications of linear and non-linear functions, descriptive statistics, geometry and trigonometry. Problems and cases will illustrate "real world" situations in environmental science.

SCIE 1108 Quantitative Studies for Environmental Science (3 credits)

This course explores mathematics with applications for environmental science, and related topics in biology and geology. The course will review algebra, and focus on environmental applications of linear and non-linear functions, descriptive statistics, geometry and trigonometry. Problems and cases will illustrate "real world" situations in environmental science. 

SCIE 2207 Field Methods for Environmental Science (3 credits) 

This course introduces students to work in the field, where data are collected and observations made. The course allows students to learn a number of environmental field skills, including: soil, mineral and rock description and classification; sampling and testing methods for water quality and invertebrate assemblage; mapping methods and air photo interpretation. Most work will take place in fieldtrip situations, with the students organized as teams.

SCIE 2307 Field Research Project (4 credits)

The focus of this course is a semester-long research project involving a field location associated with a particular environmental topic. The project will be analagous to a major project undertaken by an environmental consulting company. Students will engage in data collection and analysis relevant to the environmental issue associated with the field location. Technical report writing and working in teams are required components of this course.

Associate Degree in Environmental Science 

http://www.douglas.bc.ca/calendar/credent/crintro.html#environmentalScience
The Associate Degree in Environmental Science is awarded to students who complete the general requirements for an Associate of Science Degree (described above) but who wish to focus their interest on courses concerned with important and pressing environmental issues. As such, this program concentrates on the fundamental principles of science which govern and describe the physical and biological character of the Earth and on matters concerned with environmental degradation. This program is suitable for those interested in issues such as resource depletion, air and water pollution, waste management, global warming and species extinction. 

The Associate Degree in Environmental Science will be awarded after completion of the following 20 courses: 

Mathematics courses (2 courses, one Calculus): 
MATH 1120 and one of MATH 1110, 1160, 1220 

English courses (2 courses): 
ENGL 1130 and any other ENGL course except 1124 

First-year science courses (8 courses): 
Required first year courses: 

· SCIE 1100, 1107 

· BIOL 1110, 1210 

· CHEM 1110, 1210 
Choose two additional courses from the list below: 

· GEOG 1110, 1120 

· GEOL 1120 or 1121, 1200 

· PHYS 1107, 1207 
· SCIE 1106 

Second-year science courses (6 courses): 
Required second year courses: 

· SCIE 2307 

· BIOL 2322 
· CHEM 2303 

Choose three additional courses from the list below: 

· BIOL 2300, 2301, 2302, 2320, 2321, 2421 

· CHEM 2315, 2321, 2410, 2421 

· GEOG 2210, 2220, 2230 

· GEOL 2320, 2420 

Arts options (Select 2 courses not in English, Mathematics or Laboratory Science): 
Recommended Arts courses: 

· ANTH 1112 
· ECON 1150, 1250, 2460 

· ENVS 1103 

· GEOG 1130, 1170, 2270 

· PHIL 1123 
Students enrolled in this program may be eligible for a Co-operative Education option and designation. 

University Transfer to University of Lethbridge Under a transfer agreement with the University of Lethbridge, Douglas College graduates who have obtained the Associate Degree in Environmental Science, and have a grade point average of 2.75 or higher, will be granted admission into the two year Post-Diploma BSc Program in Environmental Science at Lethbridge. Students who enter this program need to complete a further 60 credit hours (20 courses) to graduate with a BSc in Environmental Science. 

University Transfer from Douglas College Wood Products Processing to UBC’s BSc in Wood Products Processing The University of British Columbia offers a Bachelor of Science Degree in Wood Products Processing and has agreed to provide Douglas College students who complete the specified sequence of courses and otherwise meet the University's general entrance requirements with a block transfer into the second year of the program. 

Diploma in Applied Environmental Science

http://www.douglas.bc.ca/calendar/credent/crdip.html#diplomaInAppliedEnvironmentScience
Douglas offers a two-year diploma in Environmental Science. Requirements are outlined below.

First Year Required Courses (8 courses)
· SCIE 1100, 1107 

· BIOL 1110, 1210 

· GEOL 1120, 1121 

· ENGL 1130 

· SCIE 1108 (Quantitative Studies) or MATH (any course) 

First Year Optional Courses (2 courses):
· Choose one first-year course from "Electives" list OR 

· Choose two first-year courses from "Electives" list 

Second Year Required Courses (2 courses):
· SCIE 2207 (Field Skills for Environmental Science) 

· SCIE 2307 (Field Research Project) 

Second Year Themes (choose 1 theme = 3 courses):
· Earth Sciences: GEOL 2320 

· GEOL 2420 

· GEOG 2321 or any other GEOL course OR 
· Biological Sciences: BIOL 2322 

· BIOL 2302 

· BIOL 2301 or any 2nd year BIOL course OR 

· Oceans and Climate: BIOL 2300 

· GEOL 2201 

· GEOG 1110 or 2210 OR 

· General: One course each from any two themes plus one from "Electives" list. 

Second Year Optional Courses (5 courses):
1. BUSN 1252 or 1253 & ENVS 1103 or GEOG 2270 (recommended) OR Choose two Science courses from the "Electives" list 

2. Choose any three additional courses from the "Electives" list. 

Recommended elective courses (OR Choose any college level courses):
· ANTH 1112 

· ASTR 1105 

· BIOL 2300, 2301, 2302, 2320, 2321, 2322, 2421 

· CHEM (any course) 

· ECON 2460 

· ENGL (any first-year course except 1124) 

· GEOG 1110, 1120, 1170, 2210, 2220, 2230, 2270, 2321 

· GEOL (any course) 

· MATH (any course) 

· PHIL 1123, 1280. 

· PHYS (any course) 

· SCIE 1106 

Students enrolled in this program can gain work experience through the Co-operative Education option. Work experience obtained during Co-operative Education work placements may be applied toward the experiential requirements for the CGA and CMA designation.

Langara College

http://www.langara.bc.ca/
Located in Vancouver, Langara College provides university level, career level, and personal and professional development courses. It serves 19,000 students annually. Langara offer three semesters per year, so students can set their own pace. 

Arts & Science University-Transfer Program
For students wanting to begin studies related to natural resources sector career, Langara offers 
· Associate of Science Degree 

· Arts and Science Diploma 

Langara provides a comprehensive Arts & Science University Transfer Program, offering courses in more than 60 subject areas. Students who complete a minimum of 60 credits (normally 20 courses) may apply for an Associate Degree or Arts and Science Diploma. These credits may be transferred to BC colleges and universities, as well as universities in Canada, allowing students to continue in their university studies. 

A complete list of courses offered is at http://www.langara.bc.ca/university-career-studies/university-studies/program-list.html
Associate of Science Degree (A.Sc.)
The Associate of Science Degree requires the successful completion of 20 courses (minimum 60 credits). Credit for courses taken at Langara have assigned or unassigned credit at Simon Fraser University, the University British Columbia, the University of Victoria, or the University of Northern British Columbia. In addition to the regular Associate of Science Degree (Science - General), Langara College offers Associate of Science Degrees in the following concentrations:

· Biology (General) 
· Biology (Molecular/Microbiology) 

· Chemistry 

· Computer Science 

· Dietetics 

· Ecology 

· Environmental Studies 

· Physics 

· Mathematics 

Natutral resource sector fields in which Langara offers courses are:

· Applied Computer Science & Technology 

· Biology 

· Chemistry 

· Computer Science 

· Computer Studies 

· Computer Studies Foundation 
· Computing Science & Information Systems 

· Ecology 

· Engineering 

· Environmental Studies 

· Geography 

· Geology 

· Internet/Web Computing & Software Development 
· Management Information Systems 
· Mathematics 

· Physics 

· Professional Computer Science & Technology 

· Science (General) 
· Statistics 

BIOLOGY

· BIOL 1115 General Biology I 
· BIOL 1116 Concepts in Biology I - Human Biology 
· BIOL 1118 Introduction to Environmental Ecology 
· BIOL 1175 Introduction to Human Biology 
· BIOL 1185 Human Ecology 
· BIOL 1190 Health Science I - Human Anatomy and Physiology I 
· BIOL 1191 Health Science II: Human Anatomy and Physiology II 
· BIOL 1215 General Biology II 
· BIOL 1216 Concepts in Biology II - Human Biology 
· BIOL 1218 Biodiversity and Conservation Biology 
· BIOL 2105 Biology Field School 
· BIOL 2285 Ecology of the Fraser River 
· BIOL 2286 Ecology of the Mekong River 
· BIOL 2290 Health Science III: Pathophysiology I 
· BIOL 2291 Health Science IV: Pathophysiology II 
· BIOL 2300 Directed Studies 
· BIOL 2315 Biochemistry 
· BIOL 2330 Introduction to Genetics 
· BIOL 2340 Vascular Botany 
· BIOL 2350 Comparative Vertebrate Anatomy 
· BIOL 2360 Vertebrate Physiology I 
· BIOL 2370 Microbiology I 
· BIOL 2380 Introduction to Ecology 
· BIOL 2415 Cell Biology 
· BIOL 2430 Molecular Genetics 
· BIOL 2440 Nonvascular Botany 
· BIOL 2450 Invertebrate Biology 
· BIOL 2460 Vertebrate Physiology II 
· BIOL 2470 Microbiology II 
· BIOL 2480 Population Ecology 
· BIOL 2580 Introduction to Wetlands and Wetland Restoration 
BIOL 1115 (4 credits) (4:0:2)

General Biology I

An introduction to cell structures, physical and chemical properties of living matter, photosynthesis, cellular respiration, cell division and heredity, molecular genetics and evolution.

BIOL 1116 (4 credits) (4:0:2)

Concepts in Biology I - Human Biology

The focus of this course is on human biology with an emphasis on matters of social importance in today's world. Major topics are human systems, metabolism and microbiology.

BIOL 1118 (4 credits) (4:0:3)

Introduction to Environmental Ecology

This course in ecology is intended primarily for students of the Environmental Studies Program pursuing an arts degree or diploma. Aspects of community ecology, human influences, land use conflicts, pollution, and sustainable options are emphasized. Local field work is required as part of the lab portion of the course.

BIOL 1175 (3 credits) (4:0:0)

Introduction to Human Biology

An introduction to human biology that covers the structure and function of cells, tissues, and selected human organ systems. Other topics include basic chemistry and microbiology.

Note: This online course is designed to fulfill the biology requirement of the Nutrition and Food Services Program and as a non-lab science requirement for arts majors.

BIOL 1185 (3 credits) (4:0:2)

Human Ecology

Human ecology is the study of relationships between people and the environment. This course will review how human relationships to the natural resources present in the area have changed over the period of human occupation. It will focus on the different relationships that a hunting/gathering culture and an industrial based society have to their environment and use of food resources. The latter part of the course will examine contemporary land use practices and issues from a human ecological perspective. Offered as part of Fraser River Studies and Mekong River Studies.

Note: BIOL 1185 is designed for non-Science majors. This course is restricted to students participating in Fraser River Studies or Mekong River Studies.

BIOL 1190 (3 credits) (4:0:2)

Health Science I - Human Anatomy and Physiology I

An introduction to human structures and functions emphasizing basic physiology principles plus cell and tissue structure. Laboratory exercises will demonstrate underlying physiological processes. Note: Priority registration is given to the Nursing students who are planning to enrol in BIOL 1191: Health Science II in the second term (some remaining seats may be available to students outside the program). 

BIOL 1191 (3 credits) (4:0:2)

Health Science II: Human Anatomy and Physiology II

A systems approach to the anatomy and the human body's normal function and maintenance, applying the material studied in BIOL 1190: Health Science I. Laboratory work will include gross and microscopic human anatomy plus physiological assessment of body function.

BIOL 1215 (4 credits) (4:0:2)

General Biology II

This course is an overview of living organisms (microorganisms, plants, invertebrates and vertebrates), an introduction to ecology and a survey of organ systems.

BIOL 1216 (4 credits) (4:0:2)

Concepts in Biology II - Human Biology

The focus of this course is on human biology with an emphasis on contemporary aspects of nutrition, ecology, populations, pollution, genetics and evolution.

BIOL 1218 (4 credits) (4:0:3)

Biodiversity and Conservation Biology

Primarily for students in the Environmental Studies Program. Major topics include population dynamics, aquatic communities, wildlife, parks and recreational land use. Local field work is required.

BIOL 2105 (0 credits) (0:0:8)

Biology Field School

Students taking BIOL 2380, BIOL 2440 or BIOL 2450 must also register in BIOL 2105. The field school is located out-of-town (usually BAMFIELD MARINE STATION) and is 3 to 4 days long (includes a Saturday and Sunday). This course has a separate fee to cover the additional costs of running an off-campus course.

BIOL 2285 (3 credits) (3:0:3)

Ecology of the Fraser River

Ecology of terrestrial and aquatic communities of British Columbia, with particular reference to the Fraser River. Course topics include those of an introductory ecology course, with application to the Fraser River drainage basin. The laboratory component of this course requires participation in the Fraser River Studies rafting trip down the Fraser River, from Prince George to Vancouver. This is an intensive, field oriented course, offered in June and July, as part of the Fraser River Studies.

Note: This course is restricted to students participating in Fraser River Studies.

BIOL 2286 (3 credits) (3:2:3)

Ecology of the Mekong River

Introductory Ecology, taught mostly in Thailand. An introductory, science transfer, ecology course. The course will emphasize terrestrial and fresh water ecosystems, using examples from the Mekong River Basin.

Note: This course is restricted to students participating in Mekong River Studies.

BIOL 2290 (3 credits) (4:2:0)

Health Science III: Pathophysiology I

A discussion of the cellular aspect of disease processes and therapies, including overviews of pharmacology and a survey of infectious diseases. This course is aimed primarily at students in clinical sciences.

BIOL 2291 (3 credits) (4:2:0)

Health Science IV: Pathophysiology II

The continuation of and completion of Health Science III.

BIOL 2300 (3 credits) (3:0:0)

Directed Studies

BIOL 2315 (3 credits) (4:0:2)

Biochemistry

A study of the chemistry of living systems, including a discussion of experimental techniques employed in cellular research. The laboratories introduce the student to DNA information technology.

BIOL 2330 (3 credits) (4:0:2)

Introduction to Genetics

An in-depth study of gene structure and function; mutations; Mitosis and Meiosis; Mendelian genetics; modified Mendelian ratios; sex-linkage; linked genes and chromosome mapping; variations in chromosome number; and population genetics. There is an emphasis on problem solving.

BIOL 2340 (3 credits) (4:0:3)

Vascular Botany

An introduction to the biology of plants. Topics include an evolutionary survey of vascular plants (eg. ferns, conifers, and flowering plants), anatomy, physiology and ecology.

BIOL 2350 (3 credits) (4:0:3)

Comparative Vertebrate Anatomy

A comparative study of the vertebrates. Emphasis will be on the evolution, development, structure, and function of organ systems and the dissection of representative forms.

BIOL 2360 (3 credits) (4:0:2)

Vertebrate Physiology I

A lecture and laboratory course dealing with membrane events, nerve-muscle physiology, the nervous system, and blood. This course is designed for students proceeding to advanced work in the biological sciences.

Microbiology I

A course dealing with general microbiology, designed for those continuing in biological sciences. Topics include microscopy, bacterial physiology, morphology, genetics, and biochemistry.

BIOL 2380 (3 credits) (4:0:3)

Introduction to Ecology

An introduction to terrestrial and aquatic ecology. Course topics include physiological ecology, behavioral ecology, community structure and dynamics, and ecosystem ecology. Field trips during laboratory hours will be required.

BIOL 2415 (3 credits) (4:0:3)

Cell Biology

A study of the function of cells and cell components, including a discussion of experimental techniques.

BIOL 2430 (3 credits) (4:0:3)

Molecular Genetics

A study of gene structure, expression and regulation including recombinant DNA, extranuclear genes and developmental genetics.

BIOL 2440 (3 credits) (4:0:3)

Nonvascular Botany

An introductory survey of the bacteria, algae, fungi, and nonvascular plants (eg. mosses), with an emphasis on diversity and evolution.

BIOL 2450 (3 credits) (4:0:3)

Invertebrate Biology

An introductory survey of the invertebrates, including systems, evolution, and ecological relationships.

BIOL 2460 (3 credits) (4:0:2)

Vertebrate Physiology II

A lecture and laboratory course dealing with respiration, digestion, metabolism, the endocrine glands, reproduction, and kidney function for students proceeding to more advanced work in the biological sciences.

BIOL 2470 (3 credits) (4:0:2)

Microbiology II

Topics include medical microbiology, virology, immunology, and industrial microbiology.

BIOL 2480 (3 credits) (4:0:3)

Population Ecology

An introduction to plant and animal population ecology, with emphasis on communities present in North America. Topics include population dynamics, interaction, conservation ecology, and modelling. Field trips during laboratory hours will be required.

BIOL 2580 (3 credits) (4:0:3)

Introduction to Wetlands and Wetland Restoration

Topics include wetland biogeochemical processes, wetland functions and values, wetlands and society, history and theory of wetland restoration in the Pacific N.W., and the steps involved in a wetland restoration project. Field trips during laboratory hours will be required.

CHEMISTRY:
· CHEM 1114 An Introduction to Chemistry 
· CHEM 1117 Environmental Chemistry for Arts Majors I 
· CHEM 1118 Intermediate Chemistry 
· CHEM 1120 General Chemistry I 
· CHEM 1217 Environmental Chemistry for Arts Majors II 
· CHEM 1220 General Chemistry II 
· CHEM 2222 Analytical Chemistry 
· CHEM 2224 Inorganic Chemistry 
· CHEM 2227 Aquatic Chemistry 
· CHEM 2250 Physical Chemistry 
· CHEM 2316 Organic Chemistry I 
· CHEM 2416 Organic Chemistry II 
CHEM 1114 (4 credits) (3:0:2)

An Introduction to Chemistry

A one-semester introduction to chemistry intended for students who have had no secondary school chemistry and who wish to proceed to more advanced chemistry courses. Open only to students who have completed secondary school or equivalent or have been admitted under Dean's Admission.

CHEM 1117 (4 credits) (3:0:2)

Environmental Chemistry for Arts Majors I

This course emphasizes the practical applications of chemistry in nature, living systems, and society. The role of science in shaping our view of ourselves and our surroundings will also be examined. An opportunity to do science will be provided by means of participatory lecture demonstrations, laboratory experiments, and take-home experiments.

CHEM 1118 (4 credits) (4:0:3)

Intermediate Chemistry

A continuation of the CHEM 1114 course with an increased emphasis on laboratory work. CHEM 1118 topics include: solutions, gases, an introduction to thermochemistry, electrochemistry, chemical equilibrium, acid-base chemistry and nuclear chemistry.

CHEM 1120 (4 credits) (3:0:3)

General Chemistry I

CHEM 1120 constitutes a first-year course in general college chemistry. CHEM 1120 covers atoms and electrons, bonding, absorption of energy by molecules, gases, liquids, solids, crystals, and organic chemistry.

CHEM 1217 (4 credits) (3:0:2)

Environmental Chemistry for Arts Majors II

This course is a continuation of CHEM 1117. Following the same basic format, it will treat toxicology, environmental chemistry, nuclear energy, drug chemistry, food chemistry, the chemical industry and the disposal of hazardous waste.

CHEM 1220 (4 credits) (3:0:3)

General Chemistry II

CHEM 1220 constitutes a first-year course in general college chemistry. CHEM 1220 topics include: solutions, acids and bases, buffers, electron transfer, electrode potentials, energetics, thermo-dynamics, and chemical kinetics.

CHEM 2222 (4 credits) (3:0:4)

Analytical Chemistry

Introduction to qualitative and quantitative chemical analytical techniques and statistical analysis of data.

CHEM 2224 (4 credits) (3:0:3)

Inorganic Chemistry

A one semester lecture course in inorganic chemistry. Topics include a review of basic concepts of bonding and bonding theories. The chemistry of the main group elements is studied. The course also introduces the chemistry of transition elements with an emphasis on bonding in coordination compounds, isomerism and reactions of coordinate complexes.

CHEM 2227 (4 credits) (3:0:4)

Aquatic Chemistry

A one-semester course which investigates the details of water from molecular aspects through to macroscopic properties. Topics discussed include: the behaviour of water, the composition and chemistry of natural waters, water analysis and analytical tools, health and safety issues, the quality of water and the environment. The course will emphasize the laboratory and field techniques of water analysis. This course is recommended for students with an interest in environmental chemistry.

CHEM 2250 (4 credits) (3:0:2)

Physical Chemistry

This second-year level Chemistry course builds on a first-year knowledge of Chemical Kinetics, Spectroscopy and Thermodynamics. This course is required for second-year Biology and is useful in a variety of fields such as Agriculture, Medicine and Earth Sciences.

CHEM 2316 (4 credits) (4:0:3)

Organic Chemistry I

A second-year level course in general organic chemistry. Topics include: simple aliphatic and aromatic compounds including hydrocarbons, alkyl halides, organometallic compounds; and an introduction to reaction mechanisms, to stereochemistry and to the use of spectroscopy in organic chemistry.

CHEM 2416 (4 credits) (4:0:3)

Organic Chemistry II

A second-year level course in general organic chemistry. Topics include: aromatic compounds, alcohols and ethers, carbonyl compounds, carbonylic acids, amines, and amino acids. Bio-organic systems may also be covered.

Environmental Studies (ENVS)

· ENVS 1105 Environmental Studies Program Seminar 
· ENVS 2100 Environmental Problems and Solutions 
· ENVS 2390 Environmental Issues 
· ENVS 2391 Appropriate Technology for International Aid 
· ENVS 2410 Environmental Law 
· ENVS 2470 Field School 
ENVS 1105 (0 credits) (0:2:0)

Environmental Studies Program Seminar

A non-credit, non-fee course consisting of a series of seminars, films, and speakers focusing on the environment. This course is intended to provide an introduction to environmental issues and the environmental studies program. Required for the Arts and Science (Environmental Studies) diploma.

ENVS 2100 (3 credits) (3:1:0)

Environmental Problems and Solutions

This course will introduce, by way of case studies, environmental topics of regional, national, and international importance through which the student will develop critical research, communication, and group skills. This is a multidisciplinary course designed to inform and challenge the student's perspective of their world while providing the opportunity to recognize problems and develop solutions. Participation in field trips is a required component of this course. Although this is a core course in the Environmental Studies Program, it is open to students in other disciplines.

ENVS 2390 (3 credits) (0:4:0)

Environmental Issues

A course in which current issues of environmental significance are presented and discussed. A wide range of perspectives will be presented utilizing a variety of sources. Students will be required to develop oral and written communication skills, analyze complex environmental situations, and participate in group projects. Required for the Arts and Science (Environmental Studies) diploma.

ENVS 2391 (3 credits) (2:3:0)

Appropriate Technology for International Aid

This course is designed to evaluate and give credit for the knowledge accrued by student participation in international aid projects in the area of appropriate technology. As such, it is not anticipated that it will necessarily be a perfect fit into an academic term, and will be offered only by request.

ENVS 2410 (3 credits) (4:0:0)

Environmental Law

An introduction to environmental law with special reference to British Columbia. Topics include how laws are formulated and revised, review of key current international, federal and provincial environmental legislation and how it operates in reality, compliance and enforcement, due diligence, and the legal responsibilities of individuals, companies and governments in environmental protection. Required for the Arts and Science (Environmental Studies) diploma.

ENVS 2470 (3 credits) (2:0:3)

Field School

A practical field methods course, including lectures (Spring Semester) and a mandatory, off-campus, field component shortly after the final examinations period (end of semester). Team taught, the course will feature techniques used for terrain analysis, mapping, inventory of ecosystems, water quality testing, and report writing. Required for the Arts and Science (Environmental Studies) diploma.

GEOGRAPHY
· GEOG 1100 Introduction to Geography 
· GEOG 1105 Field Techniques 
· GEOG 1120 Regional Geography of Canada 
· GEOG 1130 Urban Geography 
· GEOG 1150 British Columbia: Resources and Regional Development 
· GEOG 1155 Environmental Geography 
· GEOG 1160 The Pacific Rim 
· GEOG 1170 Introduction to Human Geography 
· GEOG 1180 Physical Geography: Meteorology, Climatology and Biogeography 
· GEOG 1190 Physical Geography: Geomorphology 
· GEOG 1195 Special Topics I 
· GEOG 2155 Resource and Environmental Management 
· GEOG 2210 Introduction to Geographic Techniques 
· GEOG 2230 Urban Canada 
· GEOG 2250 Economic Geography 
· GEOG 2270 Cultural Geography 
· GEOG 2290 Advanced Geomorphology 
· GEOG 2295 Special Topics II 
GEOG 1100 (3 credits) (3:1:0)

Introduction to Geography

Introduction to Geography is designed to give students a basic understanding of how geographers approach the world, and of how geography can be applied to their lives. Students will be introduced to a study of the physical earth (physical geography) and to ways of studying the activities of people (human geography). Topics explored in the course include landforms and weather, the environment, populations, cities, cultures and economies. This course serves as an excellent starting point for students wishing to major in geography as well as for students wishing to expand their knowledge of the world.

GEOG 1105 (3 credits) (2:1:2)

Field Techniques

This course is offered from time to time usually in conjunction with another geography course. This course provides practical experience in data collection and interpretation, field observation, mapping, and land use analysis.

GEOG 1120 (3 credits) (3:1:0)

Regional Geography of Canada

The Regional Geography of Canada explores the similarities and differences among the regions of our country. Students will gain an understanding of the landscape, the environment and the economy as we survey Canada from Long Beach to Labrador and from Baffin Island to Burlington. Students will examine a range of social issues that provide insight into the nature of Canada.

Note: GEOG 1120 satisfies the Canadian content requirement for certification by the B.C. College of Teachers.

GEOG 1130 (3 credits) (3:1:0)

Urban Geography

A survey of the evolution of the city from the Greco-Roman period to the present. The course topics include the internal structure of the city; industrial, commercial and residential land use; transportation and the planning of the urban environment. An application of the concepts to Vancouver and the surrounding area forms the basis of practical and interactive planning focus groups.

GEOG 1150 (3 credits) (3:1:0)

British Columbia: Resources and Regional Development

A regional survey of the economic development of British Columbia viewed from a geographic perspective. Throughout the course students actively engage in discussions of contemporary issues and how these affect British Columbia's regional economies. Topics considered include the basic resource industries, aboriginal, environmental and urban issues.

Note: GEOG 1150 satisfies the Canadian content requirement for certification by the B.C. College of Teachers.

GEOG 1155 (3 credits) (3:1:0)

Environmental Geography

Environmental geography explores the relationships between people and the world they inhabit. Students will be introduced to the key concepts and theories of environmental studies: physical and biological processes, population, biogeography, resource management and environmental ethics. Case studies of human impacts on the environment (both local and global) such as resource depletion, species extinction and loss of biodiversity, pollution of air, land and water, waste management and natural hazard concerns are an integral part of the course.

GEOG 1160 (3 credits) (3:1:0)

The Pacific Rim

The Pacific Rim is a term used to refer to those countries or administrative units along or near the Asian side of the Pacific Ocean. The region extends from Japan in the north to New Zealand in the south. This culturally diverse region has experienced extraordinary growth and change over the past fifty years. The forces of globalization together with improved transportation and communications have resulted in increased interdependence within the region. Diversity and interconnection are central themes of this course as we use a geographic perspective to examine the economic, social and political changes occurring in the Pacific Rim and their impact on environment and society.

GEOG 1170 (3 credits) (4:0:0)

Introduction to Human Geography

This course will introduce students to the discipline of human geography. Students will be exposed to the major research traditions in human geography including: population, cultural, political, economic, urban and regional geography, amongst other topics. Throughout the course Vancouver resources and examples will be used to illustrate many of the themes.

GEOG 1180 (3 credits) (3:0:2)

Physical Geography: Meteorology, Climatology and Biogeography

This course is an introduction to the studies of the atmosphere (meteorology), climate (climatology) and vegetation distribution (biogeography). Topics covered include, atmospheric processes, local and global weather, air pollution, world climates, plant-climate interactions, urban climates, past climates and future climates. This is a laboratory science course. The lab work provides students with an opportunity to apply theoretical knowledge to a series of applied and practical problems. Students will also learn how to make weather observations.

GEOG 1190 (3 credits) (3:0:2)

Physical Geography: Geomorphology

An introduction to the dynamic forces and processes responsible for shaping the surface of the earth and the development of landforms (geomorphology). Topics covered include the internal structure of the earth; plate tectonics; volcanism; earthquakes; mountain building; the effects of water, ice and wind on the surface of the earth and the development and distribution of soils. This is a laboratory science course. Weekly labs teach skills in the use of topographic maps, air photo interpretation and terrain analysis. There will be a field trip to a local area of interest.

GEOG 1195 (3 credits) (4:0:0)

Special Topics I

This number is reserved for Geography courses that may be offered from time to time by: a) College Geography Faculty who may wish to present a course in their specialty which may be of limited interest, or b) Visiting Geography Lecturers.

GEOG 2155 (3 credits) (3:0:1)

Resource and Environmental Management

This course will examine environmental resources and the ways in which they are valued and utilized. Some of the themes considered will be environmental impact assessment, conflict over resources, incorporation of local knowledge, co-management, the implications of gender, and roles of governmental and non-governmental decision-makers, and the general public.

GEOG 2210 (3 credits) (3:0:2)

Introduction to Geographic Techniques

This course is designed to introduce students to the essential geographic techniques involved in the collection, analysis and presentation of spatial data. Topics covered include the nature of geographic/spatial data; introductions to geodesy, cartography, surveying, geographic information systems (GIS) and quantitative analysis; and the planning and execution of a research project involving geographic data. Students will be introduced to the use of computer cartography and GIS applications. The course has a lecture/lab format. The lab component includes both field work and work in a computer lab. A basic familiarity with the MS Windows operating system is recommended (but not required) for students enrolling in this course.

Prerequisite(s): Any one GEOG 1100, 1180, 1190 or permission of the instructor.

Note: GEOG 2210 is recommended to students pursuing advanced studies in Geography and students from other disciplines who anticipate the need of skills in the collection and analysis of spatial data.

GEOG 2230 (3 credits) (3:1:0)

Urban Canada

Explores the unique character of Canadian cities. Topics include transportation, housing, population growth and suburban development.

GEOG 2250 (3 credits) (3:1:0)

Economic Geography

This course provides a description and analysis of trade, urban and regional development, resource use, demography and service centres. Emphasis is on current Canadian problems within a North American and global context. Overall, the course gives students a broad theoretical base which serves as a foundation for more advanced studies in economic geography and other disciplines.

GEOG 2270 (3 credits) (3:1:0)

Cultural Geography

Cultural Geography is concerned with making sense of people and the places they occupy through the analysis and understanding of cultural processes, cultural landscapes, and cultural identities. 

GEOG 2290 (3 credits) (3:0:2)

Advanced Geomorphology

Advanced studies of the processes that affect development of natural landforms and landscapes. GEOG 2290 is a laboratory science course with both lecture and laboratory sections. Topics covered include fluvial, coastal, desert glacial and periglacial processes, natural weathering phenomena and soil profile development. Topics of local interest include mass movement, earthquake activity, volcanism and natural hazards associated with the Greater Vancouver - Fraser River Valley region. Weekly labs will introduce methods of analysis with case studies as means to teach applications in environmental assessment and interpretation. Field trips will focus on local landscape development.

GEOG 2295 (3 credits) (4:0:0)

Special Topics II

This number is reserved for Geography courses that may be offered from time to time by: a) College Geography Faculty who may wish to present a course in their specialty which may be of limited interest, or b) Visiting Geography Lecturers.

MATHEMATICS
· MATH 1100 Mathematics Skill Development 
· MATH 1101 Basic Algebra 
· MATH 1110 Introduction to Computer Business Mathematics 
· MATH 1115 Introduction to Business Mathematics 
· MATH 1118 Mathematics of Finance 
· MATH 1119 Mathematics of Business Affairs 
· MATH 1120 Mathematics for Professional Photography 
· MATH 1121 Mathematics and Statistics for Real Estate Studies 
· MATH 1150 Basic and Intermediate Algebra 
· MATH 1152 Precalculus Algebra 
· MATH 1153 Introduction to Calculus I (Part I) 
· MATH 1159 Precalculus Tutorial Support 
· MATH 1162 Finite Mathematics I 
· MATH 1170 Precalculus Mathematics 
· MATH 1171 Calculus I 
· MATH 1173 Calculus I with Computer Explorations 
· MATH 1174 Calculus I - Economic and Business Applications 
· MATH 1179 Calculus I - Tutorial Support 
· MATH 1183 Computer Explorations for Calculus I 
· MATH 1190 Fundamental Concepts and Practices of Mathematics 
· MATH 1210 Business Analysis By Computer 
· MATH 1231 Concepts of Computer Mathematics 
· MATH 1250 Geometry 
· MATH 1253 Introduction to Calculus I (Part II) 
· MATH 1262 Finite Mathematics II 
· MATH 1271 Calculus II 
· MATH 1273 Calculus II with Computer Explorations 
· MATH 1274 Calculus II with Economic and Business Applications 
· MATH 1279 Calculus II Tutorial Support 
· MATH 1283 Computer Explorations for Calculus II 
· MATH 2310 Quantitative Methods in Business 
· MATH 2311 Business Applications of Calculus 
· MATH 2361 Algebra I 
· MATH 2362 Linear Algebra 
· MATH 2365 Mathematical Modelling 
· MATH 2371 Calculus III 
· MATH 2373 Real Analysis 
· MATH 2382 Linear Algebra Laboratory 
· MATH 2462 Linear Algebra with Application 
· MATH 2471 Calculus IV 
· MATH 2475 Differential Equations 
· MATH 2485 Numerical Analysis 
MATH 1100 (3 credits) (4:1:0)

Mathematics Skill Development

A course in the fundamentals of arithmetic (including signed numbers) for those likely to experience difficulty in elementary algebra, business mathematics or statistics. Students are guided and supported through individual work and attend regular classes on selected topics. This course does not correspond to the high school curriculum in any way, but on completing the course students will be competent in arithmetic skills up to and including the Grade 9 level. Graded S/U.

Basic Algebra

An introduction to algebra, covering the algebraic topics contained in high school courses up to and including the Grade 10 level. Content includes linear equations in one variable, word problems, integer exponents, polynomials, rational expressions, square roots, equations and graphs of lines. Graded S/U.

MATH 1110 (3 credits) (1:0:3)

Introduction to Computer Business Mathematics

The main purpose of this course is to introduce students to business mathematics, especially the mathematics of finance, in such a way that they learn to use the electronic spreadsheet effectively. While its major aim is to familiarize students with important financial and other business mathematics concepts, this course makes careful use of computer science principles in teaching the design of spreadsheets.

MATH 1115 (3 credits) (3:0:1)

Introduction to Business Mathematics

This course provides an introduction to business mathematics. It includes a review of arithmetic and basic algebra. Topics include percent, proportion, simple and compound interest, loans, mortgages, annuities, insurance and premiums, economy studies, inventories and introductory statistics.

MATH 1118 (3 credits) (4:0:0)

Mathematics of Finance

An introduction to the mathematics of finance and investment including simple interest and discount, compound interest, simple and general annuities, amortization and sinking funds, depreciation and valuation of investments. Computer applications.

MATH 1119 (3 credits) (4:0:0)

Mathematics of Business Affairs

Basic mathematics of everyday business affairs including simple and compound interest, promissory notes, instalment buying, trade discounts, loans, mortgages, insurance, investments.

MATH 1120 (3 credits) (4:0:0)

Mathematics for Professional Photography

Review of basics. Logarithms and exponents. Introduction to percent and its trigonometry applications. Simple and compound interest. Annuities and investments. Descriptive statistics.

MATH 1121 (3 credits) (4:0:0)

Mathematics and Statistics for Real Estate Studies

A course designed to provide students in the Real Estate Studies program with a review of basic mathematics, an introduction to business mathematics, annuities, graphs, and descriptive statistics. Course restricted to students in the Real Estate Studies program. This equates to the AIC course Appraisal 2200.

MATH 1150 (3 credits) (4:1:0)

Basic and Intermediate Algebra

A one-term course in algebra, covering most topics introduced in high school courses up to and including Principles of Mathematics 11. Content includes real number concepts, algebraic operations, linear equations and inequalities, polynomial and rational expressions, exponents, roots and radicals, quadratic equations, equations in two variables and their graphs. This course is not tied to the high school curriculum, but is designed to be a fast-paced review of many topics encountered at high school. The material is covered in greater depth, with an emphasis on speed and proficiency of algebraic manipulation, problem-solving and practical applications. The objective is to up-grade existing knowledge to the level required for college algebra.

MATH 1152 (3 credits) (4:1:0)

Precalculus Algebra

A one-term pre-calculus course in algebra and analytic geometry necessary for studying the calculus of basic algebraic functions. It covers many but not all of the topics introduced at high school, with an emphasis on Grade 12 algebra. In particular, MATH 1152 provides a thorough review of intermediate algebra, functions and graphing, as well as an introduction to the exponential and logarithmic functions and basic triangle and trigonometry.This course is not tied to the high school curriculum, but is designed to be a fast-paced review of many topics encountered at high school. The material is covered in greater depth, with an emphasis on speed and proficiency of algebraic manipulation, problem-solving and practical applications. The objective is to up-grade existing knowledge to the level required for calculus.

MATH 1153 (3 credits) (4:0:0)

Introduction to Calculus I (Part I)

A course in the fundamentals of differential and integral calculus with their applications, but reviewing many of the basic algebraic and geometric concepts of precalculus mathematics. Topics include algebraic skills, limits, derivatives, curve sketching, optimization, related rates, approximation, antiderivatives and linear motion.

MATH 1159 (0 credits) (0:1:0)

Precalculus Tutorial Support

Enrolment in this course entitles the student to participate in weekly small group tutorial sessions for assistance with the material of MATH 1152 or 1170.

MATH 1162 (3 credits) (4:0:0)

Finite Mathematics I

A presentation of mathematical models in a social, business or biological context and a consideration of specific applied problems in these areas. Some background material of historical, cultural and philosophical interest will be included. Covers basic symbolic logic, set theory, counting methods, probability and statistics. Especially appropriate (usually together with MATH 1262) for students requiring only one year of college mathematics, and will serve as basic science requirement for liberal arts students.

MATH 1170 (3 credits) (4:0:0)

Precalculus Mathematics

A one-term pre-calculus course for stronger students which is intended to lead into the "full-speed" calculus sequence starting with MATH 1171 or MATH 1173/1183. The MATH 1170 curriculum comprises material covered in high school with emphasis on the transcendental functions found in most Grade 12 curricula and is intended as a reinforcement of these basic topics. It includes a review of algebraic functions and their graphs and a solid coverage of exponential and logarithmic functions as well as trigonometry and trigonometric functions, including inverse trigonometric functions. This course is not tied to the high school curriculum, but is designed to be a fast-paced review of many topics encountered at high school. The material is covered in greater depth, with an emphasis on speed and proficiency of algebraic manipulations, problem-solving and practical applications. The objective is to up-grade existing knowledge to the level required for calculus.

MATH 1171 (3 credits) (4:0:0)

Calculus I

This course deals primarily with differentiation. The major topics include limits (intuitive approach), development and definition of derivatives, differentiation techniques (algebraic, trigonometric, inverse trigonometric, exponential, and logarithmic functions), curve sketching, applications of derivatives (optimization, related rates, linear motion, differential approximations), antiderivatives, growth and decay.

MATH 1173 (3 credits) (4:0:0)

Calculus I with Computer Explorations

This is a course in differential calculus, the study of how quantities change. Topics include limits, the definition and interpretations of the derivative, rules and techniques for computing derivatives, using the derivative to study problems involving rates of change, approximation, graphs, and optimization. Traditional classroom instruction will be augmented with laboratory work in MATH 1183. See the description of MATH 1183 for more detail about these activities.

MATH 1174 (3 credits) (4:0:0)

Calculus I - Economic and Business Applications

This course deals primarily with differentiation. Topics include: limits (intuitive approach); development and definition of derivatives; rules for differentiation (algebraic, trigonometric, exponential, and logarithmic functions); selected applications of derivatives (concentrating on business examples); introduction to antiderivatives.

MATH 1179 (0 credits) (0:1:0)

Calculus I - Tutorial Support

Enrolment in this course entitles the student to participate in weekly small group tutorial sessions for assistance with the material of MATH 1153, 1253, 1171, 1173 and 1174.

MATH 1183 (1 credit) (0:0:2)

Computer Explorations for Calculus I

This is the laboratory component of MATH 1173. These laboratory activities will usually involve the use of a Computer Algebra System, will include instruction about the computers and the software being used, and will involve activities designed to promote better understanding of ideas being studied in MATH 1173.

MATH 1190 (3 credits) (4:0:0)

Fundamental Concepts and Practices of Mathematics

This course is designed for prospective and current elementary school teachers. It is intended to develop an understanding of fundamental mathematical concepts such as numeration systems, arithmetic operations, elementary geometry, elementary probability, and elementary statistical measures and displays. It is also intended to develop a facility with fundamental mathematical practices such as problem solving, using representations such as graphs and algebraic symbols, identifying patterns, abstracting from context, and projecting mathematical ideas onto particular situations.

MATH 1210 (3 credits) (2:0:2)

Business Analysis By Computer

A course using the electronic spreadsheet to solve financial problems, suitable for students in business administration or headed for commerce.

MATH 1231 (3 credits) (4:0:0)

Concepts of Computer Mathematics

The course background will consist of an introduction to study of numeration systems, Set Theory, Logic, Boolean Algebra, Switching Networks, Linear and non-Linear functions, Systems of Linear operations, Matrix Algebra, applications into Linear Programming. An introductory programming language will be taught to provide the necessary practical applications.

MATH 1250 (3 credits) (4:0:0)

Geometry

Topics will include: areas, similar figures, the circle, the ellipse, and the parabola. This course is not intended for students who have had geometry in high school.

MATH 1253 (3 credits) (4:0:0)

Introduction to Calculus I (Part II)

Study of the calculus concepts introduced in MATH 1153 as they pertain to transcendental functions.

MATH 1262 (3 credits) (4:0:0)

Finite Mathematics II

A sequel to MATH 1162, covering matrix methods, applications to linear programming and Markov chains, Mathematics of Finance and selected optional topics. The approach will be similar to that of MATH 1162.

MATH 1271 (3 credits) (4:0:0)

Calculus II

This course deals primarily with integration and series. The major topics include the concept of integration, techniques of integration, applications of integration, and infinite series.

MATH 1273 (3 credits) (4:0:0)

Calculus II with Computer Explorations

This is a course in integral calculus, the study of how quantities accumulate. Topics include the definition of the definite integral, interpretations and properties of the integral, techniques for computing integrals, techniques for approximating integrals, applications of integrals, and the study of infinite series. Traditional classroom instruction will be augmented with laboratory work in MATH 1283. See the description of MATH 1283 for more detail about these activities.

MATH 1274 (3 credits) (4:0:0)

Calculus II with Economic and Business Applications

The indefinite integral and techniques of integration. The definite integral and applications to business, differential equations and probability distributions. Introduction to multi variable calculus.

MATH 1279 (0 credits) (0:1:0)

Calculus II Tutorial Support

Enrolment in this course entitles the student to participate in weekly small group tutorial sessions for assistance with the material of MATH 1271, 1273 and 1274.

MATH 1283 (1 credit) (0:0:2)

Computer Explorations for Calculus II

This is the laboratory component of MATH 1273. These laboratory activities will usually involve the use of a Computer Algebra System, will include instruction about the computers and the software being used and will involve activities designed to promote better understanding of the ideas being studied in MATH 1273.

MATH 2310 (3 credits) (4:0:0)

Quantitative Methods in Business

Applications of basic mathematics, calculus, and linear algebra to business administration. Includes linear programming, sensitivity analysis, transportation problems, decision analysis, simulation, network applications. Required of all students in the first year UBC Commerce program.

MATH 2311 (3 credits) (4:0:0)

Business Applications of Calculus

Introduction to differential and integral calculus and their applications in business.

MATH 2361 (3 credits) (4:0:0)

Algebra I

Integers, integral domains, fields, vector spaces, polynomial domains, matrices, Euclidean spaces.

MATH 2362 (3 credits) (4:0:0)

Linear Algebra

An introductory course on vectors, matrices, linear equations and their applications. Systems of linear equations, matrix notation, Gaussian elimination. Operations on matrices, determinants, Vectors in n-dimensional space, dot and cross products, lines and planes. Linear combinations of vectors, independence, subspaces, the concepts of basis and dimension. Orthonormal bases for subspaces, the Gram-Schmidt algorithm, orthogonal matrices. Application to the theory of least squares and the pseudo-inverse. Linear and affine transformations, change of basis, application to computer graphics. Eigenvalues and eigenvectors, diagonalizable matrices, application to stochastic matrices, symmetric matrices, quadratic forms, conic sections.

MATH 2365 (4 credits) (4:0:2)

Mathematical Modelling

In this course, students will be exposed to a survey of mathematical techniques used to model real world problems. Topics include finite difference equations, applications of calculus and optimization, discrete-time dynamical systems, differential equations, and Monte Carlo simulations. Examples will be drawn from several areas including biology, economics, medicine, physics, and chemistry. The students will make use of Computer Algebra Systems such as MATLAB, MAPLE, and DERIVE, or high level programming languages to implement models and to run simulations.

MATH 2371 (3 credits) (4:0:0)

Calculus III

Theory and applications related to the following topics: vector-valued functions, partial differentiation, extremal problems, double integrals, triple integrals, and additional topics concerning functions of several variables.

MATH 2373 (3 credits) (4:0:0)

Real Analysis

An introduction to the theoretical foundations of calculus. Topics include the nature of mathematical proof, properties of real numbers, limits, sequences, series, continuity and differentiation.

MATH 2382 (1 credit) (0:0:2)

Linear Algebra Laboratory

Computer lab activities to complement topics from linear algebra studies in MATH 2362. The labs are designed to promote better understanding of the ideas studied in MATH 2362, as well as to study applications of Linear Algebra Theory. Applications include Polynomial Fitting, Cryptography, Computer Graphics, Least Squares Method, Polynomial Approximation.

MATH 2462 (3 credits) (4:0:0)

Linear Algebra with Application

The least squares method; diagonalizable matrix, powers and exponentials, stochastic matrices and Markov chains, orthogonal matrices, symmetric matrices and quadratic forms, the spectral theorem, maxima and minima of functions of several variables, complex matrices. Application to statistics, economics, physics, engineering, etc.

MATH 2471 (3 credits) (4:0:0)

Calculus IV

Topics include: curves and surfaces, vector fields, line and surface integrals, Divergence Theorem, Theorems of Green and Stokes, application of the aforementioned topics, and additional topics concerning functions of several variables.

MATH 2475 (3 credits) (4:0:0)

Differential Equations

First order equations, special techniques and applications; second order linear equations - linear independence and completeness, homogeneous and inhomogeneous equations, with applications; Laplace transform techniques; first order systems including matrix methods; phase plane and stability analysis of non-linear systems; numerical methods.

MATH 2485 (4 credits) (4:0:2)

Numerical Analysis

In this course, students are exposed to current techniques used in scientific computing. Topics include: solving linear and nonlinear equations, interpolation, integration, and numerical solutions of ordinary differential equations. Extensive use is made of Computer Algebra Systems (CAS), such as MATLAB, MAPLE, and DERIVE. 

PHYSICS (PHYS)

The Physics labs are an integral part of each course. It is Physics Department policy that there are no make-up labs. Failure to satisfactorily complete the laboratory requirements may result in a failing grade for the course. 

· PHYS 1101 Physics I for Life Sciences 
· PHYS 1114 Basic Physics 
· PHYS 1115 General Physics I 
· PHYS 1118 Introductory Physics 
· PHYS 1125 Physics I with Calculus 
· PHYS 1126 Science in History 
· PHYS 1205 Introduction to Astronomy 
· PHYS 1215 General Physics II 
· PHYS 1219 Engineering Mechanics 
· PHYS 1225 Physics II with Calculus 
· PHYS 2309 Intermediate Experimental Physics 1 
· PHYS 2323 Newtonian Mechanics 
· PHYS 2325 Thermodynamics and Heat 
· PHYS 2327 Experimental Physics I 
· PHYS 2328 Data Acquisition and Analysis 
· PHYS 2409 Intermediate Experimental Physics II 
· PHYS 2424 Modern Physics 
· PHYS 2425 Electricity and A-C Circuit Theory 
· PHYS 2427 Experimental Physics II 
PHYS 1101 (4 credits) (4:0:2)

Physics I for Life Sciences

This is a calculus-based introductory physics course intended for students planning on a career in the life sciences including biology and the health professions. The course examines, kinematics, including graphs of motion, dynamics, energy, momentum, fluids, oscillations, waves, sound, heat, thermodynamics, geometrical optics and light interference and diffraction, in lectures and laboratories. Examples are chosen, where possible, from applications of interest to students of the life sciences. 

PHYS 1114 (4 credits) (3:2:1)

Basic Physics

A general course for students who have had no previous physics background. The course covers mechanics, heat, sound, optics and electricity at the introductory level in the classroom and in the laboratory.

PHYS 1115 (4 credits) (4:0:2)

General Physics I

An introduction to elementary mechanics. The course examines kinematics, dynamics, statics, energy, heat, and sound in the classroom and laboratory.

PHYS 1118 (4 credits) (4:0:2)

Introductory Physics

An introductory course for students with Physics 11 or equivalent. The course covers mechanics (Newton's laws), energy, momentum, geometrical optics, and electricity; use of graphs and vectors in physics; laboratory exercises to familiarize the students with physical phenomena and instruments.

PHYS 1125 (4 credits) (4:0:2)

Physics I with Calculus

This is a calculus-based introduction to mechanics. The course examines kinematics (one and two dimensions), dynamics, statics, energy, rotation, waves, oscillations, fluids, gas, heat, thermodynamics in lectures and laboratories. Students planning to go into physical and applied sciences are encouraged to take this course and its second part, PHYS 1225.

PHYS 1126 (4 credits) (4:0:2)

Science in History

This course will look at how science has influenced and been influenced by society throughout history. The emphasis will be on physics, but other disciplines will be covered. The combination of lecture and lab sessions will help students understand major developments in science and how and why they arose. The course does not presuppose any previous knowledge of physics or mathematics. This course meets the Laboratory Science requirement for the Associate of Arts Degree. It may be taken as a science elective by students working towards the Associate of Science Degree. 

PHYS 1205 (4 credits) (4:0:2)

Introduction to Astronomy

This is an introductory course in astronomy. Topics include: history of astronomy, including models of Copernicus, Galileo and Newton; starlight and spectra; telescopes and modern astronomy; the planets; origin and evolution of the solar system; the sun; stars; star birth; life and death; our galaxy; structure of the universe; and life elsewhere in the universe. The laboratory portion of the course includes indoor labs, outdoor observing sessions, and computer simulation labs. The course does not presuppose any previous knowledge of physics or mathematics. This course meets the Laboratory Science requirement for the Associate of Arts Degree. It may be taken as a science elective by students working towards the Associate of Science Degree.

PHYS 1215 (4 credits) (4:0:2)

General Physics II

An introduction to light and electrical phenomena. The course examines the behaviour of light and of electric charges in classroom and laboratory.

PHYS 1219 (4 credits) (4:2:0)

Engineering Mechanics

This course is designed for (although not restricted to) students in the University Transfer Engineering Program. Topics include statics of particles, equilibrium of rigid bodies, rigid body statics and internal forces; kinematics: rectilinear motion; dynamics: Newton's 2nd law, friction, impulse, momentum, work, and energy. Emphasis is placed throughout on the analysis of practical mechanics problems using freebody diagram techniques.

PHYS 1225 (4 credits) (4:0:2)

Physics II with Calculus

This is a calculus-based introduction to electricity. The course examines electrostatics, electric field, electric current, circuits, magnetic field, electromagnetic induction, oscillations, alternating current, sound, optics, interference and diffraction, modern physics.

PHYS 2309 (2 credits) (1:0:3)

Intermediate Experimental Physics 1

The student will perform experiments in thermal physics and mechanics. Lecures will introduce the theory of error propagation, data analysis, and parameter determination for various theoretical models through the use of weighted least-squares curve-fitting. Computer software for data analysis and weighted least-squares curve-fitting will be introduced. The student will analyze data from the experiments using the methods and software introduced in lectures.

North Island College
http://www.nic.bc.ca/
Four campuses and four centres make up the North Island College region. NIC serves 4,000 students living in a geographic region covering 80,000 square kilometres. It has campuses in Campbell River, Comox Valley, (Courtenay) Port Alberni and Port Hardy. Regional centres are located in Uculet, Gold River, Cortes Island and Bella Coola, 

NIC offers a handful of introductory courses and programs of interest to people interested in working in the natural resource sector.

A good overview of courses offered by NIC is available at http://www.nic.bc.ca/calendar/
ASSOCIATE OF SCIENCE DEGREE

Students at NIC have the opportunity to complete a two-year Associate of Science Degree program. The two-year (60 credits) Associate Degree programs open doors for graduates by providing them with a full two years of transfer credit and a credential that is recognized by many employers and organizations. All of BC's universities and university-colleges now grant Associate Degree holders two years (60 credits) of block transfer credit into four-year Bachelor's Degree programs. Students who wish to complete an Associate of Science degree with a concentration in a particular area should ensure that, as they choose the courses to meet the requirements of the Associate of Science Degree credential, they include the courses required for their particular area of interest. NIC’s areas of concentration are noted below.

Course requirements are outlined below. Additional credits can be fulfilled by taking appropriate elecatives

Associate of Science – Biology

Required: BIO 102/103, BIO 200, 202, 211, and BIO 230.

Associate of Science – Computer Science

Required: CPS 100, CPS 101, CPS 212, CPS 215, CPS 221, and CPS 236. 

Associate of Science – Environmental Studies

Required: BIO 230, 240, GEO 215; 18 credits chosen from BIO 102 and 103, CHE 110 and 111, GEO 105 and 106, PHY 100 and 101; 12 credits chosen from BIO 200, 201, 202, 211, CHE 200, 201, CPS 212, 215, 221, 235, 236, 246, 255, 262, 268, 270, MAT 200, 210. 

Mathematics and Sciences

The Mathematics and Sciences department offers a broad range of first and second year university level courses. Students enrolled in the Associate of Science degree program may earn two full years of credits towards a university degree. Because courses are widely transferable throughout BC, students may take individual courses on a part-time basis or study full time to meet individual learning needs. Some courses are available by distance.

The Mathematics & Science department provides courses in: 

· Biology (BIO) 

· Chemistry (CHE) 

· Computer Science (CPS) 

· Mathematics (MAT) 

· Physics (PHY) 

· Space Science and Astronomy (SSA) 

Adventure Tourism

NIC offers a 5–month Coastal Adventure Tourism Certificate (CAT Certificate) and a 2-year Adventure Tourism Diploma (AT Diploma). The CAT Certificate is a required component of the Diploma. Details are at http://www.nic.bc.ca/calendar/tourism_and_hospitality/adventure_coastal_adventure_tourism/ and http://www.nic.bc.ca/calendar/tourism_and_hospitality/coastal_adventure_tourism_certificate/
NIC emphasizes marine-based guiding skills that can be applied throughout the recreation, adventure, and tourism sectors, or which can lead toward further studies. The program requires strong leadership, interpersonal, and interpretative skills as well as a high level of expertise and knowledge in specific skill areas. The program is highly experiential with relevant training in sea kayaking, canoeing, sailing, sport fishing, powerboat operations, and wilderness first aid. Other classes provide a more comprehensive view of the Adventure Tourism industry, service sector, and employment opportunities. Students divide their time between the classroom and the field. Outings include multi-day trips on the west coast of Vancouver Island, and exploring the uniqueness of the Discovery Islands, the Gulf Islands, and other areas. Students are exposed to a variety of leadership decisions, trip dynamics, and ocean and weather conditions that a guide regularly experiences. 

Animal Care Aide

http://www.nic.bc.ca/calendar/health_and_human_services/animal_care_aide/
This program prepares students to work in the field of animal care. This part-time certificate program provides the knowledge and basic skills needed for entry level employment in animal care facilities. It is intended for individuals with no previous formal training, and for existing staff and volunteers who wish to upgrade their skills. The program emphasizes small animal care in hospital/clinical settings; however the training is valuable and transferable to other animal care settings. The program is designed primarily to meet the demands for trained personnel in veterinary hospitals and animal care shelters. Graduates may also find work and/or volunteer opportunities in settings such as: animal recovery centres, pet stores, zoos, game farms and similar businesses, grooming businesses, kennels, and large animal farms. Required courses include:

· ANH 100 Anatomy and Physiology of Animals 

· ANH 101 Radiology 

· ANH 102 Laboratory Procedures 

· ANH 103 Medical Nursing 

· ANH 104 Surgical Procedures 

· ANH 105 Communicating on the Job 

· ANH 106 Large Animal Farm 

· ANH 107 Veterinary Hospitals 

· ANH 108 Wildlife Rehabilitation Centre 

· ANH 109 Exotic Animal Centre 

· ANH 110 Work Experience for Animal Care Aide 

· ANH 111 Complimentary Medicine 

· ANH 112 Veterinary Office Procedures

Greenhouse Management Certificate
http://www.nic.bc.ca/calendar/trades_technical_and_apprenticeship_training/greenhouse_management/
North Island College offers a Greenhouse Management Certificate program  his eight month provide a foundation on which to build opportunities, whether you have an existing greenhouse, are considering building one, wish to work in one, or want to start your own business. The greenhouse industry on Vancouver Island is a dynamic and diverse sector, with large high tech automated and hydroponic greenhouses operating beside smaller but successful low-input and organic greenhouse businesses.. Demand for hothouse vegetables and flowers is on the increase. A cargo facility under construction at the Comox Valley Airport will open up national and international markets for local greenhouse flowers and produce. Employment opportunities for skilled workers are also excellent, with demand exceeding supply.  The NIC program delves into all aspects of greenhouse science, including design and construction, controlling heat, moisture, ventilation and pests, the study of plants, diseases and propagation, and crop production and marketing. Students attend lectures, go on field trips, conduct lab work, grow plants in a greenhouse, create a business plan and test their skills in a practicum. Students participate in lectures, laboratory exercises and field trips. Evaluation will be made on written assignments, laboratory assignments, and exams. Students also complete a project and practicum in order to complete this certificate. 

Term 1

· AGR 110 Introduction to Plant Science for Greenhouse Growers 

· AGR 111 Greenhouse Design and Operation 

Term 2

· AGR 112 Propagation and Nursery Production 

· AGR 113 Greenhouse Vegetable Production 

· AGR 114 Planning for a Greenhouse Business 

· AGR 115 Greenhouse Project and Practicum  
Horticulture and Customer Service Program

http://www.nic.bc.ca/calendar/trades_technical_and_apprenticeship_training/horticulture_and_customer_service_program/
The Horticulture and Customer Service program provides training for entry level employment in the horticulture and customer service industry. The classroom learning will be applied and practiced in a horticultural setting, both gardens and at a greenhouse. The program runs from February to October. Program modules cover but are not limited to: plant propagation, approaches to and resolution of gardening problems, garden design, customer service, employment opportunities, safety issues and tool use, and business aspects of the horticulture industry. Students who successfully complete all modules of this program will receive a certificate of participation from the Access for students with Disabilities department.

Salmon Farm Technician

http://www.nic.bc.ca/calendar/trades_technical_and_apprenticeship_training/salmon_farm_technician/
The Salmon Farm Technician program is designed primarily to train individuals in the practical skills required for the raising of salmon at sea cage sites.

This program was suspended for 2008/2009. 
Salmon Farm Technician Level I program

· SFP 100 Introduction to Salmon Farming 

· SFP 101 Salmon Production 

· SFP 102 Introduction to Fish Husbandry 

· SFP 103 Introduction to Fish Feeding 

· SFP 105 Workplace Skills and Safety Practicum 

· NAU 005 Small Vessel Operator Proficiency 

· MED 003 Small Non-Pleasure Craft Marine Emergency Duties (A3) – 20 miles 

· FAC 080 Marine Advanced First Aid with Occupational First Aid Level 1 

· OFA 015 WCB Transportation Endorsement 

· OFA 001 WHMIS General 

Salmon Farm Technician Level II program 

· SFP 110 Working Environment 

· SFP 112 Fish Health and Husbandry 

· SFP 113 Fish Feeding 

· SFP 114 Fish Handling 

· SFP 115 Farm Operations 

· SFP 120 Salmon Farm Practicum 

· CPA 031 Basic Computer Skills for Salmon Farm Technician program 

· ELS 010 Electrical Systems 

· MEM 003 Small Engine Maintenance

Marine Training

NIC offers a Marine Training Program. http://www.nic.bc.ca/calendar/trades_technical_and_apprenticeship_training/marine_training/
COURSES

Agriculture

AGR110  Introduction to Plant Science for Greenhouse Growers

This course will cover all of the necessary basics of Plant Science for greenhouse growers. Basic plant anatomy, physiology, and pathology will be covered, with an emphasis on how plant growth is optimized in a greenhouse environment. Laboratory exercises will complement the lecture material.

AGR111  Greenhouse Design & Operation

This course will cover the basics of greenhouse design and operation, and how the greenhouse environment can be optimized for plant growth. Site selection and preparation, structural components, heat, ventilation, irrigation, hydroponic growing systems, evaporative cooling, carbon dioxide enrichment, and lighting will all be covered. Throughout this course, the high cost, automated and intensively managed greenhouse systems (hydroponic, radiant heating, carbon dioxide enriched, computer controlled environment) will be contrasted with lower cost, low input greenhouse systems (soil based, natural ventilation, solar heat, etc.). Laboratory exercises and field trips have been designed to compliment the lecture material.

AGR112    Propagation & Nursery Production

This course will cover the basics of plant propagation and the growing of seedlings for transplanting or sale. Methods of propagation, including seeding, division, cuttings, and tissue culture will be covered. The particular environmental conditions required for propagation of different crops using different methods, and for growing seedlings will be taught. Specific diseases and pests of young plants, their control and prevention, will also be covered. Laboratory exercises and field trips have been designed to compliment the lecture material.

AGR113  Greenhouse Vegetable Production

This course will cover the cultural practices for growing common greenhouse crops. Intensive, low-input, and organic production methods will be compared and contrasted for each crop. Varieties, propagation, timing, environmental requirements, plant support, pruning, training, harvest, post-harvest handling, common pests and diseases will be discussed for tomatoes, cucumbers, peppers, lettuce, and other crops. Laboratory exercises and field trips have been designed to compliment the lecture material.

AGR114  Planning for a Greenhouse Business

This course will cover the basics of preparing a business plan for a greenhouse based business. Students will learn how to prepare the different components of a business plan: marketing plan, human resources plan, production plan, and financial plan. The course will also cover business organization, environmental planning, record keeping, long-term planning, and reasons for preparing (and following) a good business plan. Laboratory exercises and a term project (completed business plan) will compliment the lecture material.

AGR115 Greenhouse Project and Practicum

Practicum and project for Greenhouse Management Certificate.

Biology

BIO051  College Preparatory Biology I

Students in BIO 051 will study the scientific method, and apply these concepts to laboratory procedures. The theory of evolution is introduced, along with general studies of microorganisms, plants, and animals, leading to knowledge of the organization of the biosphere. Major principles of ecology are introduced using examples from local ecosystems. This course is equivalent to BC. Biology 11. It is highly recommended that students enrol in Bio 051 before Bio 060, particularly if it has been several years since the last biology course was completed.

BIO060  Introducing Biology (College Preparatory Biology II)

An introduction to biological science containing similar material to that of BC Biology 12. This course covers scientific methods and principles, cell biology, comparative anatomy and physiology, and genetics.

BIO102  Principles of Modern Biology I

This science major course is designed to provide students with a general survey of major areas of biology. Topics include ecology, evolution, cell division, genetics, DNA and genes, classification and diversity. The course includes extensive laboratory components.

BIO103  Principles of Modern Biology II

This science major course is designed to provide students with a general survey of major areas of biology. Topics include biological chemistry, cellular organization and respiration, photosynthesis, and plant and animal structure and function. The course includes extensive laboratory components.

BIO110  Concepts in Biology I

Designed for non-science majors who require a science elective, or science students without the necessary prerequisites for Biology 102 and 103. Topics include an introduction to concepts in cell biology beginning with basic concepts in chemistry, cell structure, cell energetics and cell division. The second half of the course will look at genetics and then explore topics in evolutionary biology.

BIO111  Concepts in Biology II

Designed for non-science students who need a science elective or science students without the necessary pre-requisites for Biology 102 and 103. Topics include an introduction to the diversity of life with investigations into plant structure and function and animal structure and function.

BIO160  Human Anatomy & Physiology I

This course is the first half of a comprehensive survey of human structures and functions. Gross and microscopic human anatomy and basic physiological principles are emphasized and an extensive laboratory component is included.

BIO161  Human Anatomy & Physiology II

This course is the continuation and completion of the comprehensive survey of human structures and functions started in Human Anatomy and Physiology I. It includes an extensive laboratory component.

BIO170  Foundations of Ethnobotany

Foundations of Ethnobotany provides students with a broad survey of the major areas of study within the discipline of ethnobotany. Topics include: folk taxonomy, plant identification and ecology, origins of agriculture, traditional foodways, phytomedicinals, fibre technologies, and plants and community. Global indigenous experiences will be used to illustrate course material and when possible, examples from Pacific Northwest cultures will be included. The laboratory component of this course illustrates and further explores lecture topics.

BIO171  Applied Ethnobotany

Applied Ethnobotany explores practical applications of topics covered in BIO170. Areas of focus include: resource management, herbarium studies, ethnopharmacognosy, NTFPs and community development, TEK and cultural revitalisation, Intellectual Property Rights. Global indigenous experiences will be used to illustrate course material and when possible, examples from Pacific Northwest cultures will be included. The laboratory component of this course illustrates and further explores lecture topics.

BIO200  Cell Biology I: Structural Basis

A study of the ultrastructure and function of cell organelles and membranes, DNA and chromosomes, cellular movements and cellular reproduction.

BIO201  Cell Biology II: Introduction to Biochemistry

This course provides an introduction to structural and functional aspects of cell chemistry. Topics include biological molecules and their relationships, protein structure, enzyme action, energy transfer, metabolic processes and control mechanisms.

BIO202  Principles of Genetics

A study of the principles and mechanisms of inheritance, including an analysis of transmission genetics, the nature and function of the genetic material, molecular genetics and population genetics.

BIO211  Invertebrate Biology

An introduction to the major invertebrate taxa from sponges to chordates with emphasis on functional anatomy, life cycles, diversity and ecology. A compulsory 3-day field trip to the Bamfield Marine Station is an integral part of this course. Lab work involves first hand and microscopic observations of living animals with some dissections. Field work involves observations of intertidal and subtidal invertebrate individuals and their community ecology.

BIO230  Principles of Ecology

An introduction to the basic principles of ecology. The lecture series explores the physical components of the environment, adaptations of organisms to the physical environment, energy balance in ecosystems, and the levels of organization in ecology: population, community and biome. The lab series explores several sampling techniques used in the study of ecology. Two or three field trips are a compulsory component of this course

BIO240  Applied Ecology: Human Impact on the Environment

This course reviews the ecological principles underlying environmental issues, including the concept of the biosphere, the nutrient and water cycles, and how ecosystems function interdependently. These skills are then applied in an objective analysis of several environmental issues; students will be encouraged to evaluate different courses of action in terms of sustainability. Emphasis of the course is on environmental issues that exist in British Columbia, and particularly in the Vancouver Island region. 

BIO241  Traditional Ecological Knowledge (TEK)

This course will explore Traditional Ecological Knowledge (TEK) as it relates to contemporary health and environmental issues with particular emphasis on topics relevant to First Nations people of Vancouver Island and the adjacent mainland. Students who do not meet course prerequisites but have life or work experience that would qualify them to enrol in this course are encouraged to contact the instructor.

Chemistry

CHE051  College Preparatory Chemistry I

This course is designed for students requiring an introductory chemistry course as a prerequisite for further chemistry studies or for entry into various technical or career programs. The material covered is similar to BC Chemistry 11 and the two courses can be regarded as equivalent for most purposes. 
Note: The distance course requires one 1-day lab session at commencement, and one 1-day lab session at end (both compulsory), plus labkits for use in local College centres. Lab sessions for distance students will be held at selected locations. Students considering the distance option should check dates and locations for lab sessions.

CHE060  College Preparatory Chemistry II

This course is designed for students requiring a second high school level chemistry course and will transfer as equivalent to BC Chemistry 12. CHE 060 builds on the foundations laid in Chemistry 11 and includes gas laws, solids and solutions, reaction rates, chemical equilibrium, acids and bases, redox reactions and electrochemistry, and nuclear chemistry.

CHE110  Chemical Principles I

CHE 110 and 111, Chemical Principles I and II, are 1st-year university level foundation courses in chemistry designed as essential prerequisites to further courses in chemistry. CHE 110 includes an introduction to chemical reactions and equations, energy in chemical systems, and the structures and properties of atoms, molecules, gases, liquids, solids, and solutions.

CHE111  Chemical Principles II

CHE 111 deals with chemical kinetics, gaseous and aqueous equilibria, chemical thermodynamics, electrochemistry and organic chemistry (structure, nomenclature, functional groups, stereochemistry, substitution reactions). Laboratory work illustrates theoretical concepts and develops laboratory skills and techniques.

CHE200  Organic Chemistry I

A second year level course covering the chemistry of carbon compounds. The course begins the systematic study of the structure, nomenclature, properties and reactions of aliphatic hydrocarbons and their derivatives. Spectroscopy of MNR and IR will also be studied. The laboratory sessions include techniques in the purification, synthesis and identification of organic compounds. The course fulfills program requirements for the Associate of Science Diploma and also for students majoring in Chemistry, Biochemistry, Biology and Health Sciences.

CHE201  Organic Chemistry II

A second year level course covering the chemistry of carbon compounds. The course continues the systematic study begun in CHE 200, of the structure, nomenclature, properties and reactions of aliphatic and aromatic hydrocarbons and their derivatives. The laboratory sessions include techniques in the purification, synthesis and identification of organic compounds. The course fulfills program requirements for the Associate of Science Degree and also for students majoring in Chemistry, Biochemistry, Biology and Health Sciences.

Forestry

FOR020  Log Residue & Waste Measurement Surveying

5 days

A comprehensive review of scaling and log grading to prepare the participants for writing the examination for BC Forest Service Certification in Waste Surveys. The mixed classroom and field program covers waste classification, utilization standards, block survey plans, plot establishment, field mapping and stratification, completion of forms and administration procedures. Survey accuracy and efficiency are stressed. The final day is the certification exam.

Geography

GEO060  Physical & Human Geography

This course introduces students to six major areas of human and physical geography. It covers such topics as population, natural resources, rocks, weathering, erosion and deposition, the weather in terms of earth-sun relationships and moisture and motion in the atmosphere and geophysical hazards. A global as well as local (BC or Canadian) perspective is taken in this course.

GEO105 Physical Geography I

Geography 105 is the first of two 1st-year level physical geography courses that include laboratory components. This course introduces the student to the world of earth science and the interaction of solar radiation, the atmosphere, and the earth's surface. Topics include: the radiation balance; atmospheric and oceanic circulation; moisture, air masses and storms; climate; surface water; and, biogeography. Students will acquire the knowledge necessary to deal with more advanced courses in geography, and gain enhanced knowledge of the geography of the planet and their local areas.

GEO106 Physical Geography II

Geography 106 is the second of two 1st-year level physical geography courses. This course continues the student's introduction to earth sciences by studying landforms and the processes at work at or near the earth's surface. Topics include: rocks and minerals, tectonic and gradational forces, and soils and soil formation. Students will acquire the knowledge necessary to deal with more advanced courses in geography, and gain enhanced knowledge of the geography of the planet and their local areas.

GEO111  Introduction to Human Geography I

This course focuses on the complex relationships between people and the environment. With emphasis on the ecosystems approach, it looks at the impacts of human activities, population growth and resource exploitation on the environment.

GEO112 Introduction to Human Geography II

This is a course in urban and economic geography, examining the concepts and theories used to describe and analyze the patterns and systems which can be recognized in the distribution and structures of economic activities and urban settlements.

GEO200 Geography of Canada
This course takes a wholistic approach in examining the dynamic relationships between the physical and cultural environments associated with the people and places in Canada. The focus is on relationships, location and the resulting ever- changing geographic patterns that create the diversity, issues and opportunities facing Canada and Canadians. Some of the topics covered are: the physical setting, settlement patterns and growth, urbanization and politics, environmental regions, regional disparities and Canada's place on the international stage.

GEO205   Geography of British Columbia

GEO 205 explores the physical and human landscapes that are British Columbia. The course is a blend of the regional and wholistic systems approaches to the relationships between physiography, climate, resources and people. Basic geomorphology, natural hazards and other constraints on land use in British Columbia are examined.

GEO206  Introduction to Geomorphology

This course involves the examination of landforms and the associated morphological processes, ideas, laws and theories of their development, type and distribution. The interpretation of the historical and process approaches to geomorphology allows the student to fully appreciate the whole landscape in identifying and analyzing the various features and relationships involved.

GEO210 Natural Resources Management I: Introduction
The course examines the major natural resources management issues on the global, national, provincial and local scales. Questions and concepts associated with the double-edged sword of conservation versus economic development are examined from the contrasting scientific and philosophical views. The emphasis is on solutions through public policy. Some of the topics covered are: renewable and non-renewable resources, resources and economics, terrestrial, marine and atmospheric resources, energy, minerals, options for the future and the role of non-government organizations.

GEO211  Natural Resources Management II: Wildlife
The course introduces students to the world of wildlife. Then, the issues associated with wildlife utilization are examined. Wildlife management policies, programs, and practices are reviewed with particular emphasis on Canada and BC. Some of the topics covered include: animal behaviour, inventory methods, population monitoring, land use and wildlife, approaches to management, the conservation of wildlife and wildlife management in the Comox Valley.

GEO214 Biogeography
This course examines the changes in the geographic distribution patterns of plants and animals over geologic time. The attributes of the life layer involved in these shifting relationships are investigated from the geographic perspective. Sampling concepts, methods and tools of analysis are introduced. Some of the topics covered are: the basics of a functioning life layer, feedback in natural systems, disturbance and succession, interpreting distribution patterns, changing continents and climate, colonization, dispersal and invasion, genetic modification, extinctions, conservation and conservation planning.

GEO215 Society and the Environment

Global, national and regional perspectives on current environmental issues are the subject matter of this course. The social perspectives and rationale for the study of the natural and human environments are introduced. Topics include human effects on land and ocean environments, living natural communities, the human environment, the character of civilizations and planet management. A wholistic systems approach is used in examining the broad range of topics and issues involved. The academic and practical skills emphasized in the course include various types of research, oral communications and an awareness of and appreciation for a range of views on controversial issues.

Prerequisite(s): GEO 105 & GEO 106

Logging/Forestry

LOG013  Lumber Grading

45 hours

This course will be of interest to employees in the lumber/sawmill industry and individuals looking to enter this industry in the future. Students will receive instruction in: NLGA Boards, Light Framing, Joists and Planks, British Standard R List Clears window stock, NLGA Clears, Factory Fletch Doorstock and Flat Grain Shop. Upon completion of the program, there will be a certification examination.

LOG015  Provincial Certificate Log Scaling

16 Weeks

This 16-week course provides the theory training and practical experience that prepares students for the completion of the Provincial Log Scaling Examination. Includes familiarization with the industry, theory of log measurements, review of necessary math skills, use of scale sticks and recording scale sheets or slips, maintenance of equipment, identification of commercial log species, scaler safety, and the practical application of the BC Grading Rules. (This course will be revised to meet new directions from the Log Scalers Association)

Marine

MNA100  General Ship Knowledge

120 hours

A part of the Watchkeeping Mate program, this course will prepare you for the Transport Canada, Ship Safety Examination #151. During this course you will gain practical knowledge of the rigging of ships, bridge disciplines, emergencies at sea, duties of the officer of the watch, ship construction, ship stability, and CSA regulations.

MNA101  General Seamanship

60 hours

This course will help you to prepare for the Ship Safety General Oral Examination for Watchkeeping Mate Certification. Topics of study include the responsibilities and duties of the officer of the watch during normal operation and emergency situations.

MNA105  Meteorology

100 hours

During this course you will become familiar with the influences of weather on marine operations and on the interpretation and use of weather information.

MNA106  Shipmaster Business

100 hours

During this course you will gain understanding of the Master's responsibilities, the Canada Shipping Act, shipping regulations, and the business aspects of running a vessel.

MNA111  Stability III (TC#111)

120 hours

This course is taken in preparation for Transport Canada Examination #111 Stability. Course content includes ship's draft; terms related to displacement and deadweight, buoyancy, reserve buoyancy and center of gravity; stability data and the use of such data supplied to fishing vessels.

MNA120  Stability (CNII- 112)

100 hours

A part of the Coastal Navigator II training program, this course will prepare you for the Ship Safety Examination #112. Your studies will include elements of stability, loadline rules, container and bulk cargo stability data, flooding and bilging, permeability.

MNA122  Ship Construction & Cargo

150 hours

During this course you will become familiar with the construction and maintenance of the steel ship, including the arrangement of the main hull monitors, construction of the bow and stern, loading carriage and discharge of cargo, cargo codes and storage plans, compilation of defect lists; and preparation for day docking and surveys. This course is designed to prepare you for ON II Examination #122.

MNA132  Mechanical Engineering

60 hours

During this course you will become more familiar with the arrangement of bilge, ballast and cargo piping systems, the arrangement and operation of fire detection and extinguishing systems, tank content and draught measurement, arrangement and operation of deck machinery, and with reciprocating and rotary pumps. This course is in preparation for Ship Safety Examination ON II #132.

MNA135  Ship Management (ON II/CN II - 091)

100 hours

This course is used in preparation for the ON II / CN II Examination #091. Topics of study include industrial safety, and ship management, comprising regulations, Canada Shipping Act, and official documentation and records.

Prerequisite(s): Watchkeeping Mate certification

MNA140  Communications (ON II - 012)

60 hours

A part of the program of study in preparation for ON II Certification, this course is in preparation for Ship Safety Examination #012. During your studies you will learn to recognize letters and numerals in Morse flashing light or sound, all International Code flags and their single letter meanings, to use the International Code in coding and decoding messages, and to use radio wave broadcasts in marine navigation.

MNA141  Astro-Navigation (ON II - 051)

150 hours

This course is taken in preparation for Ship Safety Examination ON II - #051. Your studies will include basic nautical astronomy, Plane, Mercator and Great Circle sailings, and astro-navigation by the sun, stars and moon.

MNA142  Stability (ON II - 113)

150 hours

This course is taken in preparation for Ship Safety Examination ON II - #113. Course content includes elements of stability, loadline rules, Simpson's Rules, container and bulk cargo stability data, flooding and bilging, and permeability.

MNA145  Ship Management (ON I/CN I - 092)

100 hours

Taken in preparation for the ON I/ CN I - #091 Examination, you will broaden your understanding of the Canada Shipping Act relating to seamen, discipline, port wardens, customs, immigration, charter parties, salvage, safety certification, ports of refuge, and marine insurance.

MNA146  Cargo Work (ON I/CN I - 123)

100 hours

Part of the Ocean Navigator 1 or Coastal Navigator 1 program, this course will prepare you for the Ship Safety Examination #123. Your studies will include the application of cargo codes, stowage of grain and timber cargoes, carriage of containers, refrigerated cargoes, bulk liquids and gases, and loading major types of ships.

MNA150  Meteorology (ON I - 073)

120 hours

In preparation for Ship Safety ON I Examination #073, you will review all topics previously studied in MNA 105 and gain further knowledge on the routing of ships, and experience in the analysis and plotting of weather information.

MNA160 General Seamanship

Hours as required

Module to master a ship of not more than 350 Tons Gross Tonnage, or Tug, Local Voyage. The student will demonstrate, orally and with models, ship handling in routine, exceptional and unusual circumstances. Also procedures and precautions when dry-docking. Also duties and responsibilities for the Master, the basics of Naval Architecture, and a through knowledge of the Collision Regulations with Canadian Modifications 1983, the Code of Nautical Procedures and Practices, and the Canadian Bouyage System. 
Note: The examination is oral and practical

MNA201  Simulated Electronic Navigation (SEN 1-A)

120 hours

As per Transport Canada Marine Safety requirements as outlined in TP495B, SEN 1-A is Simulated Electronic Navigation 1A, and is a prerequisite for SEN 1-B. The course goal is to understand and appreciate the basic theory and hands-on operation of electronic navigational aids and to acquire the knowledge required to become fully proficient in the use of radar as an effective aid in navigation and collision avoidance. 
Note: North Island College has an approved SEN equipment laboratory including operational radar, other NAVAIDS and an Electronic Charting System.

Mathematics

MAT023 Fundamental Mathematics Level I

This is a self-paced course that teaches the number system and how to add, subtract, multiply, and divide with whole numbers.

MAT024 Fundamental Mathematics Level 2

MAT 024 is the second course at this level and teaches decimals, common fractions, ratios and percents. It is a self-paced course.

MAT025 Fundamental Mathematics Level 3

MAT 025 is the third course at this level and teaches metric measurement, geometry, and graphs. It is a self-paced course.

MAT033 Intermediate Mathematics I

Intermediate Mathematics I is the first of a two course series. Completion of the two parts meets the requirements for the Intermediate Level ABE program. MAT 033 consists of seven modules, which cover Arithmetic, Measurement, Signed numbers, Algebra, Perimeter, Area and Volume, Ratio and Proportion, and Percent within seven modules.

MAT034 Intermediate Mathematics II

Intermediate Mathematics II is the second of a two course series. Completion of the two parts meets the requirements for the Intermediate Level ABE program. MAT 034 consists of Geometry; Statistics; Powers, Roots, and Scientific Notation; Graphing; Trigonometry.

MAT046 Advanced Level – Developmental Mathematics IIPLA

Advanced Level Developmental Mathematics is an optional bridging course for students who have returned to college or have completed MAT 034 and wish to better prepare themselves for Principles of Math 11 (MAT 053).

MAT053 Advanced Mathematics
Advanced Mathematics is the equivalent of BC Ministry of Education Principles of Mathematics 11. The content of MAT 053 includes: real numbers, algebraic expressions, equations, polynomials, rational and radical expressions and relations, quadratic equations and trigonometry (functions and solving right and oblique triangles).

MAT054 Advanced Business/Technical Mathematics

The goal of Advanced Business/Technical Mathematics is to provide the student with practical applications useful in future vocational training, careers, or personal life. The student will complete four core topics (Operations with Real Numbers, First Degree Equations and Inequalities, Equations and their Graphs, and Systems of Equations) and must then complete three of six optional topics (Consumer Mathematics, Finance, Data Analysis, Measurement, Geometry, or Trigonometry). The first three options are designed for a student with an interest in business, and the last three for a student who is planning to enter a trades course, but they can be studied in any combination and in any order. This course can be used as the Math requirement for the BC Adult Graduation Diploma.

MAT060 Provincial ABE Mathematics online
This on-line course is designed for the student requiring BC Algebra 12 or ABE Provincial level mathematics for entry to academic, technical and vocational programs. The content of MAT 060 covers: review of basic concepts in algebra; equations; relations, functions and transformations; linear and quadratic functions and inequalities; imaginary and complex numbers; polynomials and rational functions; inverse functions, exponential functions and logarithmic functions; trigonometric functions; trigonometric identities, inverse trigonometric functions and equations; triangles and applications; systems of linear equations and inequalities; equations of second degree and their graphs; sequences and series; applications.

MAT066 College Algebra IIA

The first of the two courses, MAT 066 & MAT 067, designed for the student requiring BC Algebra 12 or ABE Provincial level mathematics for entry to academic, technical and vocational programs. Both courses must be completed to achieve a level of algebra skills equivalent to Algebra 12 or Provincial level mathematics. The content of MAT 066 covers: review of basic concepts in algebra; equations; relations, functions and transformations; linear and quadratic functions and inequalities; polynomials and rational functions; inverse functions, exponential functions and logarithmic functions; applications.

MAT067 College Algebra IIB

The second of the two courses, MAT 066 and 067, designed for the student requiring BC Algebra 12 or ABE Provincial level mathematics, MAT 067 covers: trigonometric functions; trigonometric identities, inverse trigonometric functions and equations; triangles and applications; systems of linear equations and inequalities; equations of second degree and their graphs; sequences and series; applications.

MAT100 Precalculus

This course presents topics that are necessary for the study of calculus. Topics include: Functions and their Graphs, Polynomial and Rational Functions, Exponential and Logarithmic Functions, Trigonometric Functions and Applications, Analytic Trigonometry, Conic Sections, Arithmetic and Geometric Sequences, Binomial Theorem.

MAT102 Calculus for Biological & Social Sciences

This course covers calculus of one variable with applications to the social and biological sciences and to business. The content includes differentiation of polynomial, rational and radical functions; applications of differentiation - graphing and optimization problems; exponential and logarithmic functions, exponential growth and decay; integration and areas — techniques, exponential models, probability and volume; introduction to differential equations.

MAT115 Introduction to Statistics

This course introduces the basic concepts and techniques of descriptive and inferential statistics. It is designed to help students develop a working knowledge of statistics, as well as an awareness of the practical applications of statistics in such diverse fields such as the biological and social sciences, business and engineering. Topics include: descriptive statistics, probability distributions, estimation, hypothesis testing, and bivariate analysis.

MAT151 Finite Mathematics

This course satisfies some of the mathematics requirements for students of business, biological and social sciences, computer science and technology, and computer information systems. It consists of instruction in linear systems, linear programming, matrices, set theory, permutations and combinations, symbolic logic and switching networks, discrete probability and probability distributions, Markov chains and games theory, compound interest, annuities, amortization, arithmetic and geometric progressions.

MAT162 Mathematics for Elementary Education I

MAT 162 and MAT 163 together offer a first year university mathematics course for students entering an elementary education program. Topics covered in MAT 162 include: Set theory and Venn diagrams, symbolic logic, systems of numeration, computation in systems with different bases, mathematical systems, prime numbers, prime factorization and equivalence and order relations, real numbers and their representations, basic concepts of algebra.

MAT163 Mathematics for Elementary Education II

MAT 163 is the second half of a first year university mathematics course for students entering an elementary education program. Topics include: graphs, functions, solving equations and inequalities of the first degree; coordinate geometry; introduction to probability and statistics; measurement and the metric system.

MAT181 Calculus I

Calculus I and II together comprise a 1st-year course in calculus. MAT 181 - Differential calculus of both algebraic and transcendental functions. Topics include: limits and continuity, the derivative - definition, rules, implicit differentiation; applications - curve sketching, maximum-minimum and related rates problems; differentials; antiderivatives. Maple V software is used in the labs.

MAT182 Calculus II

Calculus I and II together comprise a 1st year course in calculus. MAT 182 - Integral calculus. Topics include: the Fundamental Theorem and area (review); integration of logarithmic, exponential and inverse trigonometric functions; introduction to differential equations; applications of integration – volume, arc length and surface area; techniques of integration; L'Hopital's rule and improper integrals; Taylor polynomials and series, approximations; Parametric equations and polar coordinates. Maple V software is used in the labs.

MAT190 First Nations Perspective: Math for Elementary Education I

Mat 190 is the first of two courses which together equal a first year university mathematics course. The courses, developed for students entering an elementary education program, were designed with a First Nations focus, utilizing culturally relevant readings, examples and problems. Topics covered in Mat 190 which will accommodate the First Nation's perspective include sets, whole numbers and numeration, whole numbers: operations, properties and computation, systems of numeration, number theory, fractions, decimals & percentages, integers, rational Numbers.

MAT191 First Nations Perspective: Math for Elementary Education II

Mat 191 is the second of two courses which together equal a first year university mathematics course. The courses, developed for students entering an elementary education program, were designed with a First Nations focus, utilizing culturally relevant readings, examples and problems. Topics covered in Mat 191 which will accommodate the First Nation's perspective include measurement, statistics, probability, geometry (shapes, coordinate plane, transformations).

MAT200 Linear Algebra

This course covers systems of linear equations; matrices; determinants; Euclidian vector spaces; general vector spaces, Gram-Schmidt Process, eigenvalues and eigenvectors, and quadratic forms.

MAT210 Calculus III

This course covers vectors and geometry of space, vector functions; cylindrical and spherical coordinates; functions of several variables, maximum and minimum values; multiple integrals and applications; vector fields; line integrals, Green's Theorem.

Tourism - Coastal Adventure

TCA101 Interpretation: Coastal Ecology & Culture 3 credits

Sharing knowledge and insight into the spectacular natural beauty, ecological systems, and rich and diverse human history of the BC coast takes passion, skill, and experience. Whether it is stepping lightly through the intertidal zone or explaining the historic Aboriginal use of local plants, a guide is always teaching. This course requires you to research topics you know little about, or to take a topic you know well, and shape it into a clear, concise, understandable, and memorable presentation. Throughout the course you will give mini-classes that teach others the skills and knowledge needed to be successful interpreters and group speakers. This also involves practicing techniques for giving and receiving feedback from teachers and peers.

TCA102 Conservation & Stewardship 3 credits

This course examines the impact of adventure tourism on natural settings. Through a variety of readings, discussions and field experiences, you will develop a perspective on the ethical issues related to environmental stewardship, and will develop an inventory of sustainable tourism practices. You will explore the role that humans and tourism play in the ecosystem, and will consider the role of adventure guides in educating the public about the value of natural settings. You will develop practical applications for the concepts, participate in local stewardship volunteerism, and develop a personal code of ethics for leading groups in natural settings.

TCA104 Introduction to Adventure Tourism 3 credits

This class studies the history, sectors, trends, challenges, and ethical dilemmas of the adventure/eco-tourism industry today. In the classroom, through readings and assignments, and through field experiences, you will discover the many factors that influence adventure tourism, including the key features of an adventure tourism experience. This will build your background understanding about the motivations and expectations of your clients, and about future directions for adventure tourism within the broader context of the tourism sector.

TCA105 Introduction to Canoeing 6 days

Canoes have a long and rich history in the culture of Aboriginal peoples and early European explorers across Canada. Canoeing remains one of the most popular water-based outdoor recreation activities in Canada, and is having a modern resurgence among coastal First Nations. Though coastal canoeing currently has a limited presence in the Adventure Tourism market on the west coast of BC, it is nevertheless an important activity at cultural events, summer camps, outdoor education centres, and correctional institutes. The course is taught to meet the Advanced Tandem Paddling (Basic Flatwater 3) and Basic Solo Paddler 2 standards of the Recreational Canoeing Association of BC (RCABC). This course provides a foundation for the RCABC Coastal Canoeing and Flatwater Instructor courses.

TCA106 Sea Kayaking 5 credits/18 days

Sea kayaking provides the ideal activity for learning how to be a guide on the rugged BC Coast. This course provides a foundation for the Coastal Adventure Tourism program. Through kayak outings, you will learn, practice, and refine the many skills from group leadership, to cooking for groups, to practical paddling, rescue and teaching skills. Instruction is in the pool, on lakes, and during expeditions to some of the spectacular and beautiful destinations on our coast. You will be exposed to a variety of leadership decisions, and ocean and weather conditions that a guide experiences every working day. This course is endorsed by the Sea Kayak Guides Alliance of BC (SKGABC) for assistant guide training. With additional field time, participants may be eligible for and prepared to sit industry exams to obtain Assistant Guide certification.

TCA107 Introduction to Sailing 5 days

The protected waters of the Inside Passage and the exquisite sheltered waterways found on the west coast provide some of the best sailing opportunities in the world. The future of sailing is assured with its distinctive ability to provide the comforts of larger vessels with the tranquility not found on powerboats. This course introduces you to sailing and to the role of the crew and guide in providing an enjoyable and safe sailing trip. The course is structured to teach you the skills needed for safe day-cruising in familiar waters as both skipper and crew of a sloop-rigged keelboat of six to 10 meters in moderate wind and sea conditions. Successful participants will receive their Canadian Yachting Association Basic Cruising Standard or equivalent certification.

TCA108 Introduction to Sport Fishing 4 days

Sport fishing is a significant sector within the tourism industry. This sector includes guiding, boat rental, equipment sales and other tourism services. This introduction to sport fishing prepares you with the skills expected of an entry-level salt water fishing guide, including equipment familiarity, fish identification and handling, and current fishing techniques.

TCA109 Trip Management 2 credits

Trip preparation is vital for risk management, smooth trip logistics, credible leadership, and meeting client expectations. The fundamentals of trip preparation and logistics are introduced in class then practiced and assessed throughout all field components of the program. Skills include strategies for gear organization and maintenance, route and campsite selection, campsite management, and aspects of planning and preparing meals and menus for groups.

TCA111 Wilderness First Aid 6 days

The Wilderness First Aid course provides comprehensive training and certification for wilderness guides operating within 12 hours of emergency medical assistance. For an entry-level guide in the Adventure Tourism Industry, it is the required first aid ticket, and includes CPR level "C" training. The course is suitable for guides or educators who require basic proficiency in the management of injuries caused by force in addition to common environmental injuries and illness such as hypothermia, frostbite, hyperthermia and dehydration. Students learn to use medical supplies available to a prepared leader. Leadership and client pre-trip preparation with respect to contingency planning is emphasized.

TCA112 Small Engine Repair 4 days

As a guide in the marine wildlife watching and sport fishing industries, you depend on your boat. This course is taught in the classroom and our small engine workshop, and gives you the basic skills to maintain and troubleshoot problems with outboard engines. You learn to maintain the fuel, electrical, cooling and drive systems and how to do basic preventative maintenance.

TCA117 Risk Management & Emergency Procedures 30 hours

How do we have adventure and keep the clients safe? In this part of the course you learn to balance the "real risk" with "perceived risk" to meet customer expectations while remaining accident free. Safety, risk assessment, and emergency procedures are stressed through classroom learning, case study review, and in all field aspects of the program. You will be evaluated on an ongoing basis for your ability to assess and respond to both real and perceived risk.

TCA118 Leadership & Customer Service 60 hours

Technical skills and strong leadership qualities are essential for providing a quality adventure tourism experience. Leadership is taught on an ongoing basis through classes, workshops, and practical experience. Through co-leading with your classmates, you learn to understand different leadership styles and to learn through exercising judgment and practicing your own leadership style. This course is designed to give you a practical understanding of the role that leadership plays in having satisfied and healthy customers enjoying a positive trip dynamic. Communication skills, self-evaluation, conflict resolution and group building are stressed.

TCA120 Powerboat Operations 24 hours

This course is designed for the operator of any small commercial vessel such as a charter boat, crew boat, sportfishing boat, or water taxi. Through a mix of classroom theory and time in boats you gain an understanding of chart work and pilotage, navigation, instruments, small vessel equipment and terminology, collision regulations and boat handling.

TCA122 Coastal Navigation 40 hours

Navigation is an art and a science. It is a fundamental skill for any outdoor pursuit. You will become familiar with using nautical charts, topographical maps, different navigational techniques, various compasses, and other tools like GPS. You will also be introduced to tide and current theory, wind and wave dynamics, weather interpretation and collision regulations. During expedition and practical training components, this knowledge will be put into the broader contexts of sail plans, route planning, client safety, and campsite selection.

TCA201 Guiding Specialty I Practicum, 6 credits

During this course the student and the advisory committee will identify overall learning outcomes and necessary skill areas to act as a lead guide or equivalent in the chosen specialty. This would include certifications, courses, or independent study; tailored to the student's background and current industry/employer requirements. The specialty will maintain a coastal or marine emphasis, but may also accommodate student requests for river, lake, alpine or snow-based training, recognizing complementary skill-sets and year-round employment opportunities in the Adventure Tourism sector.

TCA202 Guiding Specialty II Practicum, 3 credits

During this course the student and the advisory committee will identify overall learning outcomes and necessary skill areas to act as an assistant guide or equivalent in the chosen specialty. This would include certifications, courses, or independent study; tailored to the student's background and current industry/employer requirements. The specialty will maintain a coastal or marine emphasis, but may also accommodate student requests for river, lake, alpine or snow-based training, recognizing complementary skill-sets and year-round employment opportunities in the Adventure Tourism sector.

TCA210 Interactive Guiding Specialty I Practicum, 3 credits

During this course the student will develop a set of interactive skills that will be used to engage or inform their customers about the locations, culture, history, human dynamics, etc. related to the experiences on the trip. Study topics of particular interest to the student and relating directly to their selected areas of guiding will be chosen.

Prerequisite(s): Acceptance into the Adventure Tourism Diploma program

TCA700 Work Placement 2 Weeks

This is a two-week opportunity to show and refine your abilities in a working environment while learning from seasoned professionals in the industry. In preparing for your work placement you will receive guidance and feedback for fine-tuning your resume, and for ways of presenting yourself to prospective employers. You will have the opportunity to work as an assistant guide or apprentice in a meaningful on-the-job experience.

Physics

PHY050 College Preparatory Physics I
College Preparatory Physics I is designed to provide students with the equivalent of Grade 11 Physics. The content of the course includes: measurement, kinematics in one dimension, dynamics in one dimension, Newton's laws, friction, gravitation, kinetic and potential energy, momentum, heat, wave phenomena applied to sound and electricity.

PHY060 College Preparatory Physics II

College Preparatory Physics II is designed to provide students with the equivalent of Grade 12 physics. The course includes vectors using trigonometry, kinematics in one and two dimensions, energy and momentum, statics and dynamics, rotational dynamics, vibrations and waves, electromagnetism, and geometric optics.

PHY100 Introduction to Physics I

Introduction to Physics I and II are first year algebra-based courses. They are designed for those students that have a relatively weak background in physics. PHY 100 includes vectors, and scalars, kinematics, dynamics, energy, momentum, rotational motion, thermodynamics, fluids and wave motion. Laboratory work illustrates theoretical concepts and develops laboratory skills and techniques.

PHY101 Introduction to Physics II

This is the second of the Introduction to Physics courses. PHY 101 deals with geometrical and wave optics, Coulomb's Law, electric fields, electric energy and potential, capacitance, current resistance, magnetism, inductance, LC oscillations, transformers, AC circuits, modern physics, nuclear physics, and radioactivity. Laboratory work is used to reinforce theoretical concepts and develop laboratory skills and concepts.

PHY120 Principles of Physics I

Principles of Physics I and II are first year university level foundation courses in physics designed as essential prerequisites to further courses in the physical sciences. PHY 120 includes mechanics and dynamics of particles and rigid bodies, wave motion, solids and fluids, thermal physics, and sound. This course includes extensive laboratory work intended to illustrate theoretical concepts and to develop laboratory skills.

PHY121 Principles of Physics II

Principles of Physics I and II are first year university level foundation courses in physics designed as essential prerequisites to further courses in the physical sciences. PHY 121 includes electricity and magnetism, light, optics and modern physics. This course includes extensive laboratory work intended to illustrate theoretical concepts and to develop laboratory skills.

Aquaculture

SFP100 Introduction to Salmon Farming 60 hours

This course will examine the global development of salmon farming in the socio-economic, and environmental issues of BC's coastal communities and resource users. You will apply the coastal geography and oceanography of BC to the salmon farm environment, and the basic biology and characteristics of the salmonid species.

SFP101 Salmon Production 60 hours

This course will examine the fundamentals of salmon production from the freshwater hatchery cycle through smolt transport and early rearing, to saltwater grow-out and harvest. Emphasis will be placed on husbandry practices and salmonid physiology. You will gain an appreciation of the factors affecting Chinook and Atlantic production cycles, product quality and cost of production.

SFP102 Introduction to Fish Husbandry 60 hours lecture + 10 hours lab

This course examines the influence of culture conditions on the performance of farm fish populations and the health and husbandry protocols that are required to raise healthy fish to harvest. You will learn to apply oceanographic principles to the water quality monitoring procedures, and to apply basic principles of salmonid physiology/behaviour to the identification of fish health issues.

SFP103 Introduction to Fish Feeding 60 hours lecture

During this course you will examine the nutritional requirements of salmonids through the saltwater rearing period, and the feeding equipment and monitoring systems utilized to optimize FCR and growth. You will learn the strategies utilized for year round production, and will learn to feed fish with an awareness of the influence that feeding technique, environmental conditions and population dynamics have on feeding behaviour.

SFP105 Workplace Skills & Safety Practicum 110 hours

During this course you will learn the basic farm skills necessary for introductory practicum work on a marine farm site or freshwater hatchery. You will apply the skills learned while working on a salmon farm during a two week practicum. Skills developed will include water quality monitoring, basic knots and rigging, workplace safety practices/emergency procedures, and keeping a site journal.

SFP110 Working Environment 66 hours, open
During this course you will learn the requirements of farm site communications and recordkeeping in the areas of stock management, environmental management, and site safety. You will learn to apply ecological principles to environmental management, how to calculate and analyze stock performance indicators, and how to collect and document the information necessary for regulatory compliance.

SFP112 Fish Health & Husbandry 40 hours, open

This course examines the influence of culture conditions on the performance of the fish and the health and husbandry protocols that are required by industry and regulatory agencies to preserve fish health status. You will become proficient in phytoplankton identification and quantification, the characteristics of the common salmonid diseases and the implementation of the therapeutic treatments.

SFP113 Fish Feeding 40 hours, open

This course examines the factors which influence appetite, growth, and feed conversion efficiency in salmonids. You will learn to calculate growth rates and feed conversion ratios, and analyze their effect on the cost of production. You will also study the objectives of different feeding regimes in order to implement the appropriate feeding techniques and strategies.

SFP114 Fish Handling 66 hours, open

During this course you will evaluate the basic fish handling procedures on a technical step-by-step basis. General handling rules and procedures will be emphasized as well as the specific husbandry skills required in seining, taking weight samples, inventories, grading operations, net changes and harvesting.

SFP115 Farm Operations 66 hours, open

This course examines the operational aspects of a marine cage site. You will learn the basic rigging of the anchoring systems, cages, nets and weighting systems, and will develop skills in anchor line assembly, knots, splices and net mending techniques. You will also investigate the behaviour of farm predators, the current technologies available for predator deterrence and the statutory requirements of predator control.

SFP120 Salmon Farm Practicum 282 hours

Students will apply the skills developed in the program through practical work experience on three different salmon farm sites in the Vancouver Island region. Farm placements will focus on both Chinook and Atlantic salmon culture and will cover a variety of farm systems and practices. Practicums will be completed in October, January and April.

Northern Lights College
http://www.nlc.bc.ca/
Headquartered in Fort St. John, Northern Lights College seeks to provide accessible, responsive and diverse learning opportunities to enhance the quality of life for people living in communities in northern and northeastern BC. Courses are offered in:

Atlin


 HYPERLINK "http://www.nlc.bc.ca/campuses.chetwynd.profile.php" Chetwynd


 HYPERLINK "http://www.nlc.bc.ca/campuses.dawson.profile.php" Dawson Creek


 HYPERLINK "http://www.nlc.bc.ca/campuses.dease.profile.php" Dease Lake


 HYPERLINK "http://www.nlc.bc.ca/campuses.fortnelson.profile.php" Fort Nelson


 HYPERLINK "http://www.nlc.bc.ca/campuses.fortstjohn.profile.php" Fort St. John


 HYPERLINK "http://www.nlc.bc.ca/campuses.tumbler.profile.php" Tumbler Ridge
NLC offers programs which fit the unique needs of the people of Northern British Columbia, from basic education to trades to technology training to university transfer courses. 

A full list of NLC programs is available at http://www.nlc.bc.ca/public.program.php?ProgramActiveList=displaybycategory#resources
University Arts and Sciences (General Studies)

	This Program is offered at the following campus locations: 

	Atlin, Chetwynd, Dawson Creek, Fort Nelson, Fort St. John, Tumbler Ridge 

	Description: 

	The University Arts and Sciences program at Northern Lights College offers a wide variety of first-and second-year courses for students interested in working towards an Associate of Arts degree, or transferring to university programs elsewhere. The University Arts and Sciences program provides courses that support other College programs, such as the Social Services Worker Diploma Program, Business Management Diploma Program, Land and Resource Management Diploma Program, and the Alaska Highway Consortium on Teacher Education (AHCOTE).  


University Arts and Sciences (Certificate in Engineering)

	This Program is offered at the following campus locations: 

	Chetwynd, Dawson Creek, Fort Nelson, Fort St. John 

	Description: 

	The University Arts and Sciences program at Northern Lights College serves individuals and communities by providing university-level learning opportunities that reflect the intellectual and creative modes of inquiry practiced in the arts and sciences. A wide variety of first-and second year courses enable learners to pursue numerous credential and career options, and to engage in personal enrichment. An Engineering Certificate is awarded to students who complete the equivalent of one year of planned first and second-year courses at Northern Lights College. The certificate is intended to prepare students for continued studies in engineering at the bachelor's level at university or university-college transferring institutions. 

	Certification: Certificate in Engineering

	Program Length (Weeks): 30
Career Prospects: 

By taking a planned combination of Northern Lights College courses, students may transfer to engineering programs offered at universities and university colleges. Examples of degree possibilities include but are not limited to architectural, biomedical, chemical, civil, computer and mechanical engineering. This prepares students for careers in a wide range of industries. 

Courses:

· ENGL100 (Academic Writing) OR 

· ENGL110 (Introduction to Workplace Communications) 

· PHYS103 (Mechanics (Calculus)) 

· PHYS104 (Electromagnetism and Waves (Calculus)) 

· CHEM104 (Fundamentals of Chemistry II) 

· MATH101 (Calculus) 

· MATH102 (Calculus II) 

· MATH152 (Introductory Linear Algebra) 

· CPSC122 (Introduction to Object Oriented Programming C++)



Land and Resource Management Programs

Land Administration

	This Program is offered at the following campus locations: 

	Fort St. John 

	Description: 

	The Land and Administration program prepares graduates for opportunities in an office setting with companies in the energy, transportation, and utilities sectors. Primary tasks focus on the organization and administration of land acquisitions and records. The program prepares graduates to work closely with land agents and land managers, and to perform liaison work between government agencies, corporate offices and other oil and gas companies. The Land Administration program is delivered using a combination of face-to-face and distributed delivery, including online and video-conferenced course offerings. 

	Certification: Certificate in Land Administration

	Program Length (Weeks): 32
Courses:

Term 1 (15 Weeks) 

CARE105 (Online Learner Success) 

ABTO112 (Introduction to Keyboarding) 

ABTO116 (Human Relations for Career Success) 

ABTO119 (Introduction to Computers and the Internet) 

ENGL110 (Introduction to Workplace Communications) 

LAND130 (Land Acquisition Terminology) 

Areas of study will include an overview of rights associated with the ownership of land and duties of a Land Agent. The influence of government procedures on the utilization of land are examined as they relate to the petroleum industry, pipelines, highways, right-of-ways and other surface rights acquisitions. The course material will cover the working language of the industries served by land agents.

LAND241 (Petroleum Fundamentals) 

This course provides a general overview of the petroleum industry from basic mineral geology through to production and transportation. The course introduces the learners to the early history of oil and gas production and the developments leading to our modern oil and gas era. The course will also introduce mineral and seismic exploration as well as drilling practices in the upstream sector of the industry. The downstream sector of the industry will be introduced as well and will include production, processing, transportation, refining, and marketing. Finally, sustainable development will be examined in terms of environmental and economic considerations.

Term 2 (15 Weeks) 

ABTO121 (Introduction to Electronic Spreadsheets) 

ABTO124 (Introduction to Database) 

ABTO144 (Groupware Using Outlook) 

ABTO163 (Records Management) 

LAND272 (Land Administration) 

This course introduces the duties of an administrator within a land department. The course includes the registry and survey systems for the three western provinces, specific changes on title, document preparation, necessary consents, caveating, summations, payments and inputting of all acquisition information. Office simulation includes computer lab work in applying office administration procedures. This course covers the process of acquiring Freehold Surface Leases and Crown applications (search, documentation and approvals), applications to the Surface Rights Board, and applications on various Crown lands.

MGMT228AO (Business Law: Principles & Application) 


Intersession (2 Weeks) 
LAND201 (Work Practicum)
In this time, the student will be exposed to the terminology and duties required within a Land and Resource Management work setting. Students will be required to keep a journal of their daily activities and will be required to submit a report and make a presentation on information and knowledge gained during the practicum. Employers will complete a college generated evaluation of the student's performance. Depending on placement, students will be required to provide their own suitable clothing. Some Safety training may be required prior to placement at the discretion of the sponsor. Students may be responsible for required training (eg. H2S, ATV, OFA 1, TDG).


Land Agent

	This Program is offered at the following campus locations: 

	Fort St. John 

	Description: 

	The Land Agent Diploma program prepares graduates for career opportunities in the oil and gas, resource, and utility sectors; as well as environmental and government agencies. Students acquire critical skills which prepare them to effectively work and negotiate with landowners and facilitate the acquisition of land selected for well sites, pipeline routes, highways and utilities. Hands-on training in the classroom, lab and field work are important features of the program. The Land Agent program is delivered using a combination of face-to-face and distributed delivery, including online and video-conferenced course offerings. 

	Certification: Diploma in Land Agent 

	Program Length (Weeks): 62



Courses:

Semester 1 (Year 1) 

ABTO116 (Human Relations for Career Success) 

CARE105 (Online Learner Success) 

CPSC101 (Introduction to Computing) 

ENGL110 (Introduction to Workplace Communications) 

LAND102 (Introduction to Botany) 

This course will introduce the student to the study of plants. Topics of study will include plant morphology and reproduction, basic physiology, response to environmental and site conditions, taxonomy and species identification, and an introduction to plant ecology. Basic techniques for measuring plant characteristics will also be practiced in the field

LAND120 (Soil Investigations) 

Students learn about Soil Forming Processes, Physical Properties of Soil, Soil Chemical Properties, Plant Nutrient Needs and Fertilizer Use, and Soil Maps and Reports 

LAND130 (Land Acquisition Terminology) 

Areas of study will include an overview of rights associated with the ownership of land and duties of a Land Agent. The influence of government procedures on the utilization of land are examined as they relate to the petroleum industry, pipelines, highways, right-of-ways and other surface rights acquisitions. The course material will cover the working language of the industries served by land agents.

LAND235 (Utilities and Transportation) 

This course is designed to give students a basic understanding of the general operations of various utility companies. The course introduces types of general construction techniques, route selection, government acts and regulations, land acquisition, rural electrification, legal agreements and land agent responsibilities. The course examines land documentation pertaining to highway acquisition and rural gas co-ops.

LAND241 (Petroleum Fundamentals) 

This course provides a general overview of the petroleum industry from basic mineral geology through to production and transportation. The course introduces the learners to the early history of oil and gas production and the developments leading to our modern oil and gas era. The course will also introduce mineral and seismic exploration as well as drilling practices in the upstream sector of the industry. The downstream sector of the industry will be introduced as well and will include production, processing, transportation, refining, and marketing. Finally, sustainable development will be examined in terms of environmental and economic considerations.

Semester 2 (Year 1) 

ABTO121 (Introduction to Electronic Spreadsheets) 

ABTO124 (Introduction to Database) 

LAND113 (Basic Real Estate Appraisal) 

This course provides a study of the purposes and function of real estate appraisal. The course will examine the basic principles of real property valuation, general and neighbourhood analysis, site analysis, the appraisal process, and the three approaches to value. The principles of real estate focus on their application to residential properties, but rural appraisals and expropriation principles and relevant case studies are reviewed.

LAND201 (Work Practicum)
Students will be placed in a related employment setting for a period of two weeks. In this time, the student will be exposed to the terminology and duties required within a Land and Resource Management work setting. Students will be required to keep a journal of their daily activities and will be required to submit a report and make a presentation on information and knowledge gained during the practicum. Employers will complete a college generated evaluation of the student's performance. Depending on placement, students will be required to provide their own suitable clothing. Some Safety training may be required prior to placement at the discretion of the sponsor. Students may be responsible for required training (eg. H2S, ATV, OFA 1, TDG

LAND256 (Northern Forage and Range) 

This course will describe the basic and physiology of growth, specific characteristics, ecology and management of domestic and native forage plants. Emphasis will be on domestic forage plants adapted to the north and northern range plant communities. Topics will include establishment, management and rejuvenation of domestic forage stands for hay, silage, pasture and seed, and; range site classification, description and management interpretations. The range condition and trend concept will be examined in light of recent disturbance and balance of nature discussions

LAND260 (Negotiations and Community Engagement) 

This introductory course on negotiations focuses on developing student's communication skills and then developing these skills into strong negotiation skills. Negotiation is a fundamental process by which we attempt to influence others and achieve personal goals. Therefore, it is a fundamental skill for success in business and for an effective and satisfying life. The communication and negotiation skills are then used in the context of community engagement. The focus of this course is to provide a hands-on practical course that provides students with a variety of opportunities to develop their skills.

LAND272 (Land Administration) 

This course introduces the duties of an administrator within a land department. The course includes the registry and survey systems for the three western provinces, specific changes on title, document preparation, necessary consents, caveating, summations, payments and inputting of all acquisition information. Office simulation includes computer lab work in applying office administration procedures. This course covers the process of acquiring Freehold Surface Leases and Crown applications (search, documentation and approvals), applications to the Surface Rights Board, and applications on various Crown lands.

MGMT228 (Business Law: Principles and Applications) 

This course provides an overview of the Canadian legal system, torts, contracts, property, negotiable instruments, agency, partnerships, and corporations.

Intersession (2 Weeks) 

LAND201 (Work Practicum) 

Semester 3 (Year 2) 

GEOG250 (Cartography: Map and AirPhoto Interpretation) 

The course focuses on the use of maps and airphotos for the interpretation of the physical and the human landscape. Lectures and labs cover the basics of map reading and interpretation, mapmaking, aerial photography and remote sensing.

LAND222 (Introduction to Agriculture and Field Crops) 

This course will describe the importance of agriculture both globally and regionally with the perspective of agriculture as a science. Emphasis will be given to global trade issues and legal obligations with regards to agriculture. The course will then focus on local perspectives covering topics of crop and animal production as well as diversification of specialty products in the peace region. This course will also do a survey of the major field crops in northeastern BC and Alberta; identification, adaptation, uses, cultural practices, cost of production, and marketing alternatives will be examined. This will lead into the issue of management, including economics, efficiency and sustainability in agriculture. Finally, the course will focus on the various regulation guidelines and associations that govern the activities of agriculture in the local Peace region, including the role of the BC Land Reserve Commission.

LAND230 (Soil Classification) 

This course is designed to provide the student with the opportunity to classify soils through practical scenarios and hands-on experience using the Canadian System of Soil Classification Manual. The student will also review the processes involved in soil formation as well as learn to use soil survey information as an interpretive tool. The student will also learn to use the Canadian Land Inventory system and apply techniques of soil characterization such as soil colour, texture, structure, and electrical conductivity in a term project.

Livestock and Farm Machinery Survey (34 hours) 

Land Reclamation for Land Agents (45 hours) 
Semester 4 (Year 2) 

FNST102 (Treaties and Aboriginal Rights) 

This course will introduce students to First Nations’ perspectives on traditional land use and explore the protection of treaty and aboriginal rights in the face of escalating resource extraction activities. Students will review the history of treaty-making in Canada and look at the modern-day treaty-making process in British Columbia. Critical court decisions on First Nations rights, as well as current land-use conflicts and agreements involving competing interests in the land will be discussed. The course will focus on the cumulative impacts of the forestry, oil and gas industries on Treaty 8 First Nations’ ability to exercise their treaty and aboriginal rights within their traditional territories.

LAND115 (Weeds and Weed Control) 

An introduction to the classification, importance, growth and dispersal of weeds. Methods of weed control are reviewed. Identification of common Western Canadian weeds will be emphasized.

LAND251 (Current Issues in Surface Rights) 

This course is designed to give the learner background information in seismic operations and documentation, recent dower procedures and Aboriginal oil and gas procedures and related benchmark court cases. The students also deal extensively with the AEUB (Alberta Energy Utilities Board) Guide 56 (H2S requirements), ethics and business practices. As relevant new issues arise they will be incorporated into the course.

LAND275 (Industrial Development: Impacts and Issues) 

This course will outline some of the negative impacts generated by industrial development, with emphasis on the oil and gas sector. Stress will be placed on the concept of negative externalities and the desirability of accounting for and mitigating them in industrial development. Contrasting viewpoints outlining opposition to and the desirability of industrial development will be presented. Material will be drawn together in a closing module that discusses ethics in general and land ethics specifically

LAND276 (Introduction to GIS)
This introductory course will provide a foundation in Geographical Information Systems (GIS). The understanding of the basic concepts of GIS is important in utilizing its tools effectively. Geographic data in spatial and non-spatial formats is unique in data analysis. Understanding the data structure or data model of a GIS dictates the analysis technique that can be used to solve a problem. Relational Database Management System is an integral component of a GIS. Basic cartographic techniques are useful in presenting data effectively. Basic understanding of statistics is useful in geographic analysis.

Land Reclamation

	This Program is offered at the following campus locations: 

	Fort St. John 

	Description: 

	The Land Reclamation Diploma program prepares students to effectively repair disturbed land resulting from industrial development and activity. The focus is on reclamation of sites disturbed by the oil and gas industry and the regulations of reclaiming such sites as per the BC Oil and Gas commission. Employment opportunities are primarily concentrated in the oil and gas sector with some opportunities in mining, forestry and independent environmental consulting. As resource companies strive to meet government and industry established guidelines, this field of work will continue to grow across western Canada. Travel and field work are regular features of careers within this industry. 
The Land Reclamation program is delivered using a combination of face-to-face and distributed delivery, including on-line and video-conferenced course offerings. 

	Certification: Diploma in Land Reclamation

	Program Length (Weeks): 62


Courses:

Semester 1 (Year 1) 

ABTO116 (Human Relations for Career Success) 

CARE105 (Online Learner Success) 

ENGL110 (Introduction to Workplace Communications) 

LAND102 (Introduction to Botany) 

This course will introduce the student to the study of plants. Topics of study will include plant morphology and reproduction, basic physiology, response to environmental and site conditions, taxonomy and species identification, and an introduction to plant ecology. Basic techniques for measuring plant characteristics will also be practiced in the field.

LAND120 (Soil Investigations) 

LAND241 (Petroleum Fundamentals) 

Semester 2 (Year 1) 

GEOG112 (Physical Geography: Surface of the Earth) 

The major geomorphic processes will be considered. The resultant land forms will be discussed. The course will emphasize glacial and fluvial processes, and the management of the natural landscape. Laboratory work will be required

LAND124 (Introduction to Ecology) 

This course will introduce the student to the basic concepts of ecology. Topics of study will include: the ecosystem concept; trophic webs and energy flow; biogeochemistry; effects of the abiotic environment on organisms; population and community dynamics, and; changes in ecosystem structure and function

LAND245 (Experimental Design and Field Inventory Methods) 

This course will introduce students to fundamental concepts and application of global positioning systems (GPS) to land and natural resource management. The first part of this course will cover experimental design relating specifically to field studies. The final section will introduce students to simple natural resource measurement tools and their use and to some basic inventories used in the BC oil and gas industry, including stream assessments and archaeological assessments. Students will also design and conduct a small field study, analyse the data collected and interpret that data in a report.

LAND256 (Northern Forage and Range) 

This course will describe the basic and physiology of growth, specific characteristics, ecology and management of domestic and native forage plants. Emphasis will be on domestic forage plants adapted to the north and northern range plant communities. Topics will include establishment, management and rejuvenation of domestic forage stands for hay, silage, pasture and seed, and; range site classification, description and management interpretations. The range condition and trend concept will be examined in light of recent disturbance and balance of nature discussions.

LAND260 (Negotiations and Community Engagement) 

Intersession (2 Weeks) 

LAND201 (Work Practicum) 

Semester 3 (Year 2) 

GEOG114 (Physical Geography: Weather and Climate) 

The significant concepts of meteorology and climatology are introduced. The focus will be on the understanding of the physical processes, which create weather, and changes in energy and moisture balances, which determine local and global climates. Included will be a discussion of the interrelationship of climate, soils and vegetation. Laboratory work will be required

GEOG250 (Cartography: Map and AirPhoto Interpretation) 

LAND222 (Introduction to Agriculture and Field Crops) 

LAND230 (Soil Classification) 

LAND255 (Land Reclamation) 

This course will cover the nature of disturbed lands and the theory, techniques, and requirements for soil stabilization, remediation, re-vegetation, and restoration of ecosystem processes. Major topics will include types and characteristics of disturbances, soil stabilization and remediation techniques, species and methods used in re-vegetation. Theory and concepts will be practiced in a bioengineering project, pre-site assessment for a well site, and various field trips.

Semester 4 (Year 2) 

ENPL104 (Introduction to Planning) 

Offered in conjunction with UNBC

LAND115 (Weeds and Weed Control) 

FNST102 (Treaties and Aboriginal Rights) 

LAND275 (Industrial Development: Impacts and Issues) 

LAND276 (Introduction to GIS) 

WFTR133 (Pesticide Applicators) 

Students will develop skills in the safe and effective use of pesticides, in preparation for the BC Ministry of Environment Pesticide Applicators Examination. This will qualify the individual to apply and use pesticides on public land, or private land used for forestry, transportation or public utilities. The course is for applicators, supervisors, project monitors and consultants.

Introduction to Contaminated Sites (Semester 4)
Renewable Resources Technical Assistant

	Description: 

	Students gain the technical training and general skills required in order to obtain employment in the natural resource sector (forestry, parks, fish and wildlife, mining and exploration, environmental monitoring) in northern British Columbia. 

Upon successful completion of the RRTA program, students will have acquired the minimum prerequisites for other technical diploma programs. 

This program is available as demand warrants through Workforce Training/Continuing Education. For more information, contact the Workforce Training/Continuing Education department at a local campus. 

	 Program Length (Weeks): 41 weeks



First Term 

RRTA109 (Personal Work and Study Skills 2) 

This course will allow participants to improve their individual work and study skills. It will focus on information gathering, decision-making, communication and teamwork. Setting person goals and improving self-confidence will also be an important part of this course. Basic career planning along with workplace documents, including resumes, will be covered.

RRTA111 (Introduction to Dendrology, Silvic and Silviculture)
This is an introductory course in Dendrology, Silvics and Silviculture. It will cover the basics of tree biology, forest ecology, harvesting and reforestation practices, the forest regions of British Columbia, major diseases and pests of trees and important commercial tree species. The course has an emphasis on plants native to northwestern British Columbia

RRTA116 (Introduction to Ecology) 

The course will consist of in-class lectures and mandatory field applications. Course material will include basic ecological concepts (climate, terrestrial and aquatic biomes, habitat requirements, chemical cycling, trophic structure, etc.), scientific terminology, evolutionary concepts, species identification and environmental issues.

RRTA118 (Introduction to Computers) 

This course will provide participants with an introduction to computer hardware, operating systems, and common applications. The course will focus on keyboarding, word processing, Internet and emailing skills.

RRTA120 (Introduction to Geology) 

This course will focus on fundamental geological principals, mineral exploration and the mining industry. It will cover work safety and include a field trip to a mine site.

RRTA124 (Wilderness Survival and Safety) 

Wilderness Survival and Safety will be offered as a series of workshop. Some examples of workshops include: Avalanche Safety, Wilderness First Aid, Bear Awareness, Global Positioning System, Canadian Firearms Certification, Helicopter Safety, CORE, Fire Suppression (S-100) training and Swift River training. There will be an emphasis on personal safety while working in remote locations. Radio use, vehicle safety and working in cold weather conditions will be addressed.

Second Term 

RRTA201 (Personal Work and Study Skills 2) 

This course will build on the skills established during the Personal Work and Study Skills 1 course. Specifically, communication, writing, teamwork and problem solving skills will be reviewed and developed further through assignments, exercises, lectures and participation in the planning and organizing of the Field Camp component of the program. Additionally, workshops on self-awareness, cross cultural communication, conflict resolution and discrimination and harassment awareness will be offered.

RRTA202 (Introduction to Resource Management)
This course introduces common data collection methods and reporting styles used in resource measurement. Topics will include measuring, surveying, monitoring, assessing and completing inventories. Case studies from local resource measurement projects will be examined in detail. Students will attend lectures and complete field applications. They will also be responsible for completing a small project including data collection and reporting on a local resource (wildlife populations, vegetation inventory, impact assessment, etc.).

RRTA203 (Practical Forestry Skills) 

This course will focus on developing common field techniques used in the forestry industry with an emphasis on surveying and mapping. Students will learn how to use field equipment, how to take measurements and how to compile field data. Some course work will require the use of Microsoft Excel. Instruction will be a combination of in-class lectures and field applications.

RRTA204 (Non-Timber Forest Products and Eco-Tourism) 

This course will introduce students to non-timber forest products and the eco-tourism industry. Course work will include in-class lectures, field sessions and guest lectures by community members that work in one of these industries. Participation in a small business workshop to be delivered by a contracted education consultant is required.

RRTA205 (First Nation Resource Issues) 

This course will introduce students to First Nations' history with an emphasis on Tahltan history. Traditional land use and culture will be discussed. Current land-use issues and the treaty process will also be covered. The course will deal specifically with Tahltan resource issues in Northwestern British Columbia. The course will be based on participation in classroom discussions, readings, assignments and seminars held with local Elders.

RRTA206 (Ecosystem Management) 

This course will address the competing demands on natural resources and present a holistic approach to management that encompasses social, economic, cultural and environmental concerns. The course will be delivered as part lecture, part seminar. The onus will be on students to participate fully by completing assigned readings, individual and group assignments, in-class presentations and by taking part in class discussions.

RRTA207 (Field Camp)
 In this course students will apply the skills they have developed in the first and second terms of the RRTA program to plan, organize and implement a multi-day field trip in the surrounding area. Students will use their interpersonal (teamwork, leadership, communication, problem-solving, conflict resolution), data collection, navigation and field safety skills and their knowledge of forestry practices, ecology, ecosystem management and resource measurement to travel and work safely during this extended field trip. Students will use this opportunity to collect data for research projects in other courses. Students will be required to write a brief report on the field trip. 

Oil and Gas Field Operations

	This Program is offered at the following campus locations: 

	Fort St. John 

	Description: 

	The Oil and Gas Field Operations program trains professional and technically knowledgeable individuals for the oil and gas industry. Oil and gas field operators are in high demand in the oil and gas industry, and are considered essential personnel. The Oil and Gas Field Operations program was developed at the request of local industry to address present and projected shortages of skilled workers in this field. The four and a half month program is based on curriculum from the Southern Alberta Institute of Technology as well as locally-initiated curriculum suggested by the Program Advisory Committee. 

Program Length (Weeks): 18



Courses:

OGOP102 (Work Practicum) 

Students will be placed in an 80 hour practicum setting. Efforts will be made to provide placements in line with student preferences, and employers will be requested to provide a variety of tasks in line with the student's learning objectives. Industry standards typically require employees to be at least 18 years of age; in the event that a practicum placement is not possible due to this expectation, the student will complete the practicum portion of Oil and Gas Field Operations through the use of shop time under the guidance of their instructor.

OGOP106 (Oil and Gas Field Operations One) 

Segment One of the Oil and Gas Field Operations program discusses origin of hydrocarbon bearing formations, exploration for hydrocarbons and the chemical composition of hydrocarbons. Procedures linked to artificial lift systems, pipeline pigging and crude oil production will be covered in detail. Students will also become familiar with wellheads, casing and completions, separators, heater-treaters, wastewater treatment, crude oil handling, and custody transfer.

OGOP107 (Oil and Gas Field Operations - Two) 

Segment Two of the Oil and Gas Field Operations program discusses natural gas production and processing, including the relationships between temperature, pressure and volume. Procedures linked to gas hydrate handling and prevention will be covered in detail. Students will also become familiar with gas line heaters, liquid-gas separation, dehydration, gas sweetening, condensate stabilization, wastewater treatment, sulphur production, hydrocarbon separation and sampling procedures of liquids and gas.

OGOP108 (Oil and Gas Field Operations - Three) 

Segment Three of the Oil and Gas Field Operations program discusses the various forms of gas compression, associated drives and principles, as well as compressor maintenance. Pump principles, types and maintenance, oilfield piping, and valves and fittings are also discussed in detail.

OGOP109 (Oil and Gas Field Operations - Four) 

Segment Four of the Oil and Gas Field Operations program discusses the various measurements of hydrocarbon volume, level, temperature and pressure. Basic instrumentation, computers, UPS and SCADA systems are also discussed in detail. Also covered are the topics of corrosion, lubrication, production accounting, economics, ESD systems, flow diagrams, mechanical drawings, electricity and finally a review of the safety aspects of working in the oil and gas industry.

Safety certificates which must be obtained prior to the course and must be valid and/or current for the duration of the program include: 

WFTR107 (Workplace Hazardous Materials Information System) 

WFTR108 (H2S Alive) 

WFTR114 (Transportation of Dangerous Goods)
Northwest Community College
http://www.nwcc.bc.ca/
Headquartered in Terrace, Northwest Community College offers courses throughout the Pacific Northwest region. NWC has six campuses and four community learning centres and serves an area encompassing 104,689 square kilometres. NWC offers courses in Hazelton, Houston, Kitimat, Nass Valley, Prince Rupert, and Smithers. It also serves Queen Charlotte Island, with locations in Queen Charlotte, Masset, Kaay Linagaay.

University Credit

http://www.nwcc.bc.ca/Programs/UC/UC_Options.cfm

Northwest Community College offers a comprehensive range of accredited first- and second-year university level Arts and Sciences courses and programs. Students can complete a collaborative Bachelor’s degree, an Associate of Arts or Associate of Science degree. They can take Arts and Science courses that earn credits that transfer to any post-secondary institution in BC.

Associate Degree Programs
Northwest Community College offers two-year university-transferable associate degrees in Arts and Science. Associate degrees are valuable employment and education credentials and are equivalent to the first two years of a four-year bachelor degree that, in most cases, transfer directly into the third year of degree programs at BC universities. 

	Associate Degree in Science

	Prince Rupert, Smithers and Terrace Campuses

	Program Outline
To obtain an Associate Degree in Science, a student must complete a minimum of 60 credit hours (20 courses) as follows: 

Subject Area 
Year 

No. of Courses 

Credit 

English

1

2 

6

Mathematics (including at least 3 credits in Calculus) 

*

2

6

Science (including at least 3 credits in a laboratory science) 

*

12

36

Arts (other than English) 

1 or 2 

2

6

Arts, Science or other electives 

* 

2

6

*These must include a minimum of 18 credits in Sciences at the second year level taken in two or more subject areas.

Associate of Science Degree – Environmental Geosciences Specialization 
This specialization program allows students to focus on Environmental Geosciences while still receiving the benefits of an Associate Degree. This program has been designed to facilitate maximum transferability to a full Degree program or to conclude after two years at NWCC. Most of the courses listed below can also be applied towards the Professional Geoscientist (P.Geo) designation with the Association of Professional Engineers and Geoscientists of BC. 

Subject 
Course Title 
Credit 
BIOL 101

Introductory Biology I – Cells, Diversity and Physiology

3

BIOL 102 

Introductory Biology II – Genetics, Evolution and Ecology 

3 

BIOL 2XX 

Any second year Biology

3 

BIOL 211

Principles of Ecology

3

or GEOG 202

Geography of Ecosystems

3

ECON 111

Principles of Microeconomics

3

or ECON 112

Principles of Macroeconomics

3

or ECON 150

Microeconomics

3

or ECON 151

Macroeconomics

3

CPSC 111

An Introduction to Computers

3

or CHEM 230

Organic Chemistry I 

3

or MATH 235

Linear Algebra 

3

ENGL 101

Introduction to Composition 

3

ENGL 102

Introduction to Literature 

3

or ENGL 151

Technical Writing I 

3

GEOG 112 

Environments and Planning 

3 

GEOG 150

Physical Geography I: Biogeography, Meteorology and Climatology 

3

or GEOG 110
People and the Environment 

3

GEOG 160 

Physical Geography II: Geology, Geomorphology and Soils 

3

or GEOL 157

Introduction to Northwest Geology 

3

GEOG 201

Environmental Climatology 

3

GEOG 203

Geomorphology 

3

GEOG 204

Spatial Analysis and Geographic Information Systems (GIS) 

3

GEOG 207

Hydrology / Soils

3

MATH 131

Introduction to Statistics

3

or MATH 251

Statistics

3

MATH 101

Calculus I: Differential Calculus

3

Any 2 of the following:
CHEM 101

Introductory Chemistry I

3

CHEM 102

Introductory Chemistry II

3

MATH 102

Calculus II: Integral Calculus

3

PHYS 101

Introduction to Physics I

3

PHYS 102

Introductory Physics II

3

One Elective:
 

 

 

Any 3 credit Arts course

3




COURSES

	Biology Courses 

	BIOL 101-3.0: Introductory Biology I - Cells, Diversity and Physiology
Basic introductory course in general biology. The course covers the diversity of life, introductory biochemistry and cell biology and introductory animal and plant physiology. Laboratories include the scientific method, microscopy and major kingdoms of organisms. Experimental techniques and observation skills are emphasized. (3,3,0)

BIOL 102-3.0: Introductory Biology II - Genetics, Evolution and Ecology
Continuation of BIOL 101. The course covers genetics, evolution and ecology. Laboratories include genetics, reproduction and development, evolutionary processes and ecology. Field trips, including a two-day weekend trip, may be held. (3,3,0)

BIOL 131-3.0: Human Anatomy & Physiology I
Examination of the principals of biology with reference to the human body. The structural organization of the body starting with cells and tissues proceeding to the major body systems including nervous, muscle, skeletal, and integumentary system is examined. (3,3,0)

BIOL 132-3.0: Human Anatomy & Physiology II 
Continuation of BIOL 131. Examination of the principles of biology with reference to the human body. The course examines the physiology of the body including the functions and regulations of the cardiovascular, endocrine, lymphatic, nervous and reproductive systems, and how these systems interact to maintain homeostasis, levels of metabolism and primary functions of the human body. (3,3,0)

BIOL 133-3.0: Applied Microbiology
The course covers the biology involved in the study of microorganisms and their relation to human health and disease. The topics include bacteria, fungi, algae, protozoa and helminthes as well as viruses and disease causing prions. Microbial genetics, recombinant DNA and biotechnological applications are examined. The epidemiology of disease and the role of the immune system and antibiotic drug therapy will be emphasized. Microbial diseases affecting all major human organs and tissues are covered. The lecture course is accompanied by a weekly 3-hour laboratory course exposing students to modern techniques of microbial and cellular/molecular Biology. (3,3,0)

BIOL 201-3.0: Invertebrate Zoology
Introduction to the invertebrate phyla. It provides an overview of the structure, function, evolution, diversity and ecology of invertebrate animals by examining the increasing complexity in form and function in the invertebrates and their evolutionary and ecological relationships. Examples emphasize marine, terrestrial and freshwater aquatic invertebrates. Laboratories include examination of the major groups of invertebrates and may include a weekend field trip to Prince Rupert. (3,3,0)

BIOL 202-3.0: Vertebrate Zoology
Introduction to the chordates, in particular the Subphylum Vertebrata. It provides an overview of the structure, function, evolution, diversity and ecology of vertebrate animals. The increasing complexity in structure and function o f tissue and organ systems and the relationships between the various levels of vertebrate complexity will be discussed. Laboratories include comparative examination of functional systems amongst the major groups of vertebrates, with dissection of representative forms (3,3,0)

BIOL 203-3.0: Non-Vascular Plants and Fungi
Examination of the biology of algae, fungi, lichens and bryophytes, including discussions of their origins, evolution, ecology and physiology. Laboratories will include examination of local flora wherever possible. Field trips may be scheduled. (3,3,0)

BIOL 204-3.0: Vascular Plants
A survey of the vascular plants including ferns and fern allies, conifers and other gymnosperms, and flowering plants. Cell structure and tissues of vascular plants are discussed as they relate to plant function. The origin and evolution of vascular plant structures and groups is emphasized. Laboratory studies will emphasize local plants and field trips may be arranged. (3,3,0)

BIOL 205-3.0: Cell Structure and Function
Detailed examination of all levels of cell structure and function. Emphasis is placed upon the dynamic processes at the cellular level. Topics considered include biotechnology, prokaryote/eukaryote cells, membrane models, cell walls, cytoplasmic organelles, the nucleus, cell cycle and nucleocytoplasmic interactions. Laboratories emphasize experimental techniques in the study of cells. (3,3,0) 

BIOL 206-3.0: Cell Biochemistry
Examination of the fundamental principles of biochemistry, including protein structure and enzyme functions, cell energetics, biosyntheses, and mechanisms which control cell metabolism. The laboratories include detailed experimental analyses of the molecular functions of cells and tissues and methods of molecular biology. (3,3,0) 

BIOL 209-3.0: Genetics I
Begins with the classical part of Genetics, namely Mendelian Genetics and basic Chromosome theory. Genetic linkage and changes in genetic information in the form of mutation is covered. The course concludes with a more detailed look at the structure and function of DNA and genes. (3,0,0)

BIOL 210-3.0: Genetics II
Continuation of BIOL 209 with emphasis on the modern, molecular basis of genetics beginning with recombinant DNA technology and its application. A detailed examination of chromosome structure and gene expression follows. The mechanism of genetic change in the form of mutation, recombination and transposition is examined. Developmental biology is considered from a genetic point of view and finally, quantitative and population genetics is covered. (3,0,0)

BIOL 211-3.0: Principles of Ecology
In-depth examination of basic ecological principles, including population and community ecology, food chains, succession, species diversity, genetic strategies, genetic diversity and impacts of management and disturbance on populations and communities. Discussions will include freshwater, marine, and terrestrial ecology. May include field lectures to illustrate ecological principles as applied to natural and disturbed populations and communities. (3,0,0)

BIOL 213 – 3.0: Microbiology I
Introductory Biology: bacteria, viruses, protozoa; requirements and control of bacterial growth; molecular genetics and biotechnology. Microbial ecology: methods, habitat, nutrient cycles. Systematics of Bacteria, Archaea, Protozoa. Labs will cover aseptic technique, media preparation, isolation of pure cultures. Counting methods for bacteria and viruses. Identification of bacteria by simple and differential stains, biochemical tests. Students will learn the basic biology of bacteria and viruses, will understand the role of bacteria in ecosystems. Will also gain a degree of competence in current modern lab procedures. Exposure to many different lab techniques and results interpretation will boost confidence for all experimental science courses students future curriculum. The in-class presentation will motivate students to master a portion of microbial systematics and introduce students to the requirements of public speaking. (3,3,0)

BIOL 214 – 3.0: Microbiology II: Human/Microbial Interactions
This course can follow Microbiology I, but can also stand alone as an introduction to microorganisms and how they relate to human activities. Microorganisms are the tools for many profitable industrial applications and central to modern biotechnology. Students will be asked to write and present a term paper on this subject. The relationship of microorganisms to human disease will take most of the course: Immunology, clinical tests, antimicrobial drugs, epidemiology and the description of many diseases. The mechanisms of the immune response will be examined at the molecular level, so will clinical tests and drug action; hence a good base in chemistry is deemed necessary. Students will be asked to present twice to the whole class. This will stimulate mastery of the subject at hand, and introduce students to public speaking in the sciences. (3,0,0)

BIOL 215 – 3.0: Genetics
This course introduces the student to transmission genetics. Coverage begins with the pattern of inheritance, chromosomes and the process of mapping via recombination analysis. All types of mutations, their causes and effects are discussed followed by a review of gene function. The genetics of Cancer and development are examined and the course concludes with the study of quantitative, population, and evolutionary genetics. (3,0,0) 

BIOL 220-3.0: Pathophysiology
This is an introductory course to human pathophysiology. The basic principles of human disease processes are reviewed. Fundamentals of cell biology, inflammation, the immune system and cancer biology are covered. Diseases caused by genetic defects and developmental aberrations are discussed. The specific part covers diseases of all major organ systems of the human body: Blood, the cardiovascular and lymphatic systems, respiratory, gastrointestinal, urogenital, and endocrine systems. Diseases of the skin, bone, muscle and of the eyes and ears complete the pathophysiological survey. This course will prepare the student to make a more informed connection between the subjects of anatomy, physiology and pharmacology. (3,0,0)

BIOL 221-3.0: Pharmacology for Nurses
This is an introductory course of pharmacology. Students will study the principle of drug interaction. Basic principles of pharmacokinetics and mechanisms of drug action are examined. Specific coverage will include drugs affecting the nervous system such as local anesthetics, muscle relaxants, autonomous nervous system-acting drugs, opioids, sedatives, anti-psychotics and anti-depressants. Compounds altering lipid metabolism, cardiovascular function and inflammatory/allergic reactions are covered. Medications affecting the function of major endocrine systems and chemotherapeutics are introduced. For all these drug groups the mechanism of their action and therapeutic application is studied, including possible side effects, toxicities and drug interaction. (3,0,0)

BIOL 222-3.0: Human Nutrition
This is an introductory course to human nutrition. The basic principles of human physiological processes are reviewed as far as they relate to nutrition. This includes an overview of carbohydrate, lipid and protein metabolism. The water and fat-soluble vitamins and their role in metabolism are examined. The mechanisms and nutritional aspects of water, electrolyte and mineral balances are covered. Integration of these basic concepts are applied in the study of energy balance, weight control and its relation to physical exercise. Special topics include alcohol, food additives, eating disorders, pregnancy and breast feeding; nutrition for infancy and adolescence, food preservation and safety. (3,0,0)

BIOL 235-3.0: Ichthyology
Ichthyology is the study of the biology of fishes. This course will cover morphology, physiology, development, behavior, evolution, diversity, and ecology of fishes. Fish species from throughout the world, both marine and freshwater, will be studied, with slide shows and local examples bringing color and interest to the classroom. Labs will involve dissections, observation of living organisms, behavioral studies, and field trips. Wherever possible, local fish species will be examined. Field trips will allow you to see these organisms in their natural environments. (3,3,0)

BIOL 270-3: Coastal Zone Conservation Biology
Conservation biology is the scientific study of biodiversity and its management for sustainable human welfare. Biodiversity includes species, population, genetic, and ecosystem variability among living organisms. This course explores the nature, causes, and implications of the current high rate of loss of biodiversity occurring throughout the world, with particular emphasis on coastal ecosystems. It will also cover some of the major efforts underway to reduce that rate of loss. Students will be introduced to the concepts of genetic, species, and ecosystem diversity, to specific conservation issues, and to some of the practices involved in preserving biodiversity. Extinctions will be analyzed from an ecological, economic, ethic, and esthetic perspective. All concepts will be illustrated using local coastal zone case studies. (3,0,0)




	Chemistry Courses 

	 

	CHEM 101-3.0: Introductory Chemistry I
Three topics will be covered. The first is a review of general chemical principles, including stoichiometric descriptions of chemical reactions together with a brief history of chemistry as a science. Next, the microscopic description of the natural world as it relates to chemistry, will be discussed with particular consideration to atomic structure and chemical bonding. Finally, macroscopic chemistry will be investigated and will include conservation of energy as it applies to macroscopic chemistry, that is, in terms of thermodynamics. It will also include a description of the various states of matter, namely, gases, liquids and solids. (3,3,0) 

CHEM 102-3.0: Introductory Chemistry II
Continuation of the study of chemical principles initiated in CHEM 101, this course also consists of three topics. In the first, a quantitative description of chemical reactions with a look at both the short term rates of reactions and their long time, or equilibrium, behaviour will be carried out. In the second, an introduction to electrochemical and a study of oxidation/reduction reactions and electrochemical cells (batteries) and their applications will be conducted. The final topic will include a survey of organic chemistry covering organic nomenclature and a description of simple reactions associated with various organic functional groups. (3,3,0)

CHEM 121-3.0: Principles of Chemistry I
Designed for students with grade 12 chemistry and mathematics. A working knowledge of stoichiometry and other basic algebraic and chemistry skills is assumed. In CHEM 121, four topics will be covered in depth. The first two topics deal with the microscopic description of the natural world as it relates to chemistry. In particular, in the first topic, atomic structure, relations between the electronic structure of atoms and the periodic table are discussed while in the second topic, this electronic structure is applied to structure and chemical bonding in molecules. The last two topics deal with some aspects of macroscopic chemistry. In the third topic is a discussion of the phases or states of matter, namely, gases, liquids and solids, while the fourth topic, inorganic chemistry, is a description of the properties and reactions of metals and non-metals. (3,3,0) 

CHEM 122-3.0: Principles of Chemistry II
Continuation of the study of chemical principles initiated in CHEM 121, this course consists of three topics, namely, thermodynamics, a quantitative description of chemical reactions and a survey of organic chemistry. In the first topic, the four laws of thermodynamics will be discussed with particular emphasis on their application to chemical reactions. The second topic deals with the time dependence of chemical reactions, both short times, chemical kinetics, and long times, chemical equilibrium. The final topic includes nomenclature, structure and properties of simple organic compounds as well as a description of some reactions associated with various organic functional groups. (3,3,0) 

CHEM 230-3.0: Organic Chemistry I
This course provides students who have taken first year chemistry with an in depth introduction to organic chemistry. Topics included in this course are a detailed study of the properties and reactions of alkanes, alkenes, alkynes, aromatics, arenes and alkyl halides. (3,3,0)

CHEM 231-3.0: Organic Chemistry II
This course is a continuation of the in depth introduction to organic chemistry begun in CHEM 230. Topics included in this course are a detailed study of the properties and reactions of alcohols, ethers, carboxylic acids, aldehydes, ketones, amines, phenols and carbohydrates. (3,3,0)




	Geography Courses 

	GEOG 110-3.0: People and the Environment
As an introduction to Environmental Studies, this course provides a scientific overview of important global and local environmental problems. The course examines the major ecosystems of the world and considers how changes in human activities, technology and population growth affect the health of natural ecosystems. (3,0,0). 

GEOG 111-3.0: Introduction to Human Geography
This course provides an introduction of the various sub-fields of human geography. It provides a solid foundation for students who are interested in pursuing a career in urban planning, politics, economics, teaching and social sciences. Some of the topics examined include map use, populations and cultures, political systems, spatial behaviour, natural resources, urbanization and the nature of regions. (3,0,0)

GEOG 112-3.0: Environments and Planning
Geography 112 is an introduction to the concepts and practices of community, regional, resource, environmental and land use planning. We will discuss what constitutes planning and will define its role in the development of sustainable communities and regions. The course will emphasize the participation of the public, politicians, resource managers and planners in the process of evaluation, decision-making, development and management of urban and rural communities and natural resources. The course will include field excursions and guest speakers to allow us to directly examine the planning process and its impacts on communities and sustainability of resources. (3,0,0)

GEOG 150-3.0: Physical Geography I: Biogeography, Meteorology and Climatology
An interesting overview of the physical environment and its relationship to human culture and impacts of human activities. Principal topics covered include: cartography and remote sensing, meteorology, climatology, global environmental problems, and biogeography. Laboratory experience will focus on map skills and methods in meteorology and biogeography. Field trips to examine local features and to collect data are required and may be scheduled on weekends. (3,3,0).

GEOG 160-3.0: Physical Geography II: Geology, Geomorphology and Soils
Geography 160 is the second half of an introductory course in physical geography. Subjects covered in this term include landforms, weathering, mass movement, plate tectonics, igneous processes, glaciers, river systems, costal processes, and soils. Laboratories will include rock and mineral identification, plate tectonics, topographical and airphoto interpretation of landforms, hydrological measurement, landslide assessment, and identification of coastal landforms. (3,3,0)

GEOG 201-3.0: Environmental Climatology
Environmental climatology is an examination of the boundary layer climate and its impact upon the microclimates of ecosystems throughout the world. Discussion includes both natural systems and modified features and examines the impacts of microclimatic changes initiated by human activities. Laboratories include methodology in measurement of microclimates and field trips to quantify microclimatic differences between ecosystems or associated with human modification of landscapes. (3,3,0)

GEOG 202-3.0: Geography of Ecosystems
Examination of the environmental factors that control the distribution and development of ecosystems, including climatic and geological change. The course emphasizes plant ecology, the structure and functioning of ecosystems, ecosystem strategies relative to soil and climatic conditions, and includes discussion of the effects of disturbance and management on natural and altered systems throughout the globe. Laboratories include investigations of ecosystem characteristics, biomass structures, soils, and impacts of disturbance. Field trips, including one-day weekend surveys, may be held. (3,3,0)

GEOG 203-3.0: Geomorphology
Geomorphology is a one-semester course that examines the natural processes that shape the face of the Earth. It develops on some of the material covered in NWCC Geography 160. The lecture part of the course will emphasize the fundamental principles that form the basis of geomorphology, in particular the processes that are active in the natural landscape and the landforms that are a consequence. A broad overview to all Earth surface process is given, with an emphasis on those processes that are relevant to Northwestern British Columbia. The lab component of this course is equally important and is based on fieldtrips. Basic fieldwork skills are emphasized and practical situations, where government of industry seeks a geomorphologist’s opinion, are used. Topics that are covered include landform classification and interpretation, process measurements, slope stability & road engineering, and terrain stability analysis. (3,3,0)

GEOG 204-3.0: Spatial Analysis and Geographic Information Systems (GIS)
Introduction to the theory and practical applications of analytic techniques used to study spatial information in Geography and other disciplines. The types of spatial data that exist together with methods of collection in the field and analysis of spatial data using statistical methods are examined. Concepts associated with integrating spatial data in Geographic Information Systems (GIS) are presented as well as techniques used in planning and resource management. Laboratories emphasize gaining practical skills in analyzing spatial data with computers. This course is relevant to all students who deal with spatial information including those interested in Geography, Biology, Ecology, Forestry and Environmental Sciences. (3,3,0)

GEOG 207-3.0: Hydrology/Soils
Examination in detail of hydrological processes and their relationships to ecosystems structures, soils and watersheds. Lectures, laboratories and field work will emphasize the impacts of natural processes, management and disturbance upon the hydrological balance and the characteristic reactions and properties of specific soil types to disturbance and hydrological changes. Methods of prevention of soil degradation and mass wasting associated with resource extraction are examined in detail in the lectures and laboratories/field work. (3,3,0)

GEOG 210-3.0: Environments and Society
Geography 210 allows students to examine the environmental problems of today’s world in the context of different societies and societal responses. In this course, we will identify how individuals and cultures view key environmental issues, how we can objectively analyze these problems, and how solutions can be derived to mitigate or solve environmental issues at different scales, varying from site specific problems to the global biosphere. As a class, we will learn to listen to and evaluate responses to environmental issues from individuals, special interest groups, the ‘public’, politicians, and government agencies. Students will develop skills in objective analysis and use them to undertake a community-based project that examines the relationships between environmental issues, the needs of different types of economic development, and the sustainability of communities. 

GEOG 221-3.0: Social Geography (Space & Society)
This course aims to explore the reflexive relationship between society and space. As the social organization of society has spatial consequences so, too, does the spatial organization affect our understanding of the relationships between social groups. These relations are negotiated and contested in different spaces at different times. This course critically examines the ways in which social relations, social identities, and social inequalities are produced, their special variations, and the role of space in constructing them. We will explore the geographic dimensions of various facets of identity (such as gender, ethnicity, “race”, class, sexuality and ability) and the theoretical frameworks that geographers use to analyze them. 

GEOG 222-3.0: Economic Geography
Economic Geography investigates the concepts, theories, and principles which determine the spatial arrangement and organization of economic activities and processes. A global approach is taken, emphasizing the interdependencies of local and regional economies within multinational settings, including the spatial patterns of economic success and the on-going processes of globalization. This course is set in the context of Northwest British Columbia, and examines the roles that corporations play in resource extraction and local economies. Globalization processes will be contrasted with traditional First Nations economies, and, using regional examples, how communities and First Nations groups relate to and interact with economic processes. This course may include a field study component, which examines local industries as well as traditional economies. (3,0,0)

GEOG 224 –3.0: World Regional Geography
A regional geographical exploration of the people, places, and landscapes of the world’s realms: Europe, Russia, Middle East, North Africa, Asia, Pacific, Sub-Saharan Africa, Latin America and North America. (3,0,0)

GEOG 225-3.0: Regional Geography of British Columbia
Using the concepts and methods of regional geography, this course examines British Columbia in terms of the patterns of its physical and human landscapes. The interaction of climate geology, biogeography, history, resource utilization, settlement and economic activities are the foundation for discussion of the regions of B.C. and the relationship of the Province to the remainder of Canada, North American Pacific Coast and the Pacific Rim. (3,0,0)

GEOG 226-3.0: Regional Geography of Canada
This regional geography course examines Canada in terms of the patterns of its physical and human landscapes. The interaction of climate, geology, biogeography, history, resource utilization, settlement and economic activities are utilized in the discussion of the regionalization of Canada and the resulting interregional and international relationships. (3,0,0)




	Geology Courses 

	GEOL 157-3.0: Introduction to Northwest Geology
Introduction to the earth science with particular emphasis on the geology of the Northwest. Topics to be studied will include the history and structure of the Earth, rocks and minerals, ore deposits and economic minerals, fossils, volcanic geology, geology of the Northwest, glacial geology and origin of local landforms. Anticipated field trips may include some of the following: trips to the Tseax lava flow, a local glacier, one or more mineralized areas, and a historical geology/regional structure trip. (3,3,0)

GEOL 158-3.0: Historical Geology
A course dealing with the history of the earth and the development of life. Emphasis will be on the history of North America, especially the Mesozoic and Cenozaic histories of British Columbia. Topics will include geologic time, stratigraphy, sedimentation, correlation, plate tectonics, interpretation of geologic history, geologic maps, common fossils and their evolutionary patterns and processes of fossilization. Field work is required and will involve investigations of sedimentary rock units and fossil deposits in the Kitimat, Kalum and Bulkley Valleys. Field work and necessary laboratory work will be arranged on weekends. (3,3,0)




	Mathematics Courses 

	MATH 101-3.0: Calculus I: Differential Calculus
Introduction to the fascinating theory and powerful techniques of calculus, tailored to the needs of students intending to major in science or engineering. The topics treated include limits, derivatives, techniques of differentiation, related rates, curve sketching, optimization, root finding, differentials, and trigonometric, logarithmic and exponential functions. (4.5,0,0)

MATH 102-3.0: Calculus II: Integral Calculus
Introduces the notion of integration, and applies the process to solve problems such as those of calculating the areas of regions with curved boundaries and the volumes of solids enclosed by curved surfaces, averaging quantities which vary in time, and determining completely specific expressions for functions when only relations among their rates of change are given. Students reaching the end of the course will be rewarded with a look at the theory of infinite series. (4.5,0,0)

MATH 103-3.0: Differential Calculus with Applications
Mathematics 103 is a one semester differential calculus course with special emphasis on function properties, function sketching and applications. Topics in this course include: limits, first and second derivatives, implicit derivatives, L’Hopital’s rule and differentials. The emphasis in the discussion of these topics is on function properties and function sketching. Function properties emphasized include domain, range, symmetry, periodicity, intercepts, asymptotes, slope and curvature. Function types considered in this course include: linear, quadratic, polynomial, rational, root, exponential, logarithm, trigonometric, inverse trigonometric, elliptic and hyperbolic. Applications will be taken from Physics, Chemistry, Biology and the Earth Sciences depending upon the background and interests of the student body and will include optimization, related rates and linear approximations. 

MATH 111-3.0: Pre-Calculus I
Includes all the algebra topics necessary for calculus including function algebra, graphing, polynomials and rational functions, logarithmic and exponential functions. (4.5,0,0)

MATH 112-3.0: Pre-Calculus II
This course is subsequent to MATH 111. Together with MATH 111 this course will provide the student with all the skills necessary to enrol in MATH 101. Topics include trigonometry, sequences and series, and analytic geometry. (4.5,0,0)

MATH 115-3.0: Pre-Calculus
This is a one-semester course designed to prepare students to take Calculus I. The content of the course includes topics from a typical Math 12 course which are the most relevant to Calculus. (3,0,0)

MATH 123-3.0 Everyday Mathematics
This course will address mathematics applied in day to day life. Use math to make decisions on investments, borrowing, and gambling. Learn to detect false claims and make detections between mathematics and the arts. Much of the content will focus on math that is used in our daily lives. (3,0,0)

MATH 131-3.0: Introduction to Statistics
Introduction to statistical methods. Persons completing the course will develop an understanding of the methods of statistics and facility with basic statistical techniques. Topics presented include descriptive statistics, probability and probability distributions, hypothesis testing, regression and correlation, analysis of variance and non-parametric statistics. (3,0,0)

MATH 140-3.0: Finite Mathematics
Includes linear programming, matrix algebra, mathematics of finance, basic probability and statistics. (3,0,0)

MATH 141-3.0: Calculus I for Social Services
Introduction to mathematical techniques relevant to those students intending to major in commerce, economics and the social sciences. Topics presented include derivatives and rates of growth, techniques of differentiation, differentials, optimization, exponential, logarithmic and trigonometric functions, anti-derivatives. Not eligible for science credit. 

MATH 145-3.0: Calculus II for Social Sciences
Integral calculus and its application, including differential equations and application to business and economics. Introduction to multi-variable calculus. (3,0,0)

MATH 190-4.0: Principles of Mathematics for the Elementary Teacher
This course will help the prospective elementary teacher understand the mathematical principles of elementary level mathematics. Topics covered will include: sets, functions and logic, whole number, fractional number, and rational number systems, geometry, and probability and statistics. Students should note this is neither a skills nor a methods course. (4,0,0)

MATH 235-3.0: Linear Algebra
Mathematics 235 is an introductory course on vectors, matrices and linear equations with special emphasis on engineering applications. Topics in this course include: systems of linear equations, vector and matrix notation and operations, Gaussian elimination, determinants, vectors in n-dimensional space, dot and cross products, linear combinations of vectors, independence, subspaces, the concepts of basis and dimension, orthonormal bases for subspaces, the Gram-Schmidt algorithm, orthogonal matrices, eigenvalues, and eigenvectors, diagonalizable matrices, and symmetric matrices. Applications discussed include: least square, the pseudo-inverse, Linear transformations, change of basis, application to computer graphics and application to stochastic matrices. (3,0,0)




	Oceanography Courses 

	OCGY 208-3.0: Introduction to Physical, Chemical and Geological Oceanography
This course introduces the history, methodology and fundamental principles of physical, chemical and geological oceanography. Some of the topics covered include: history and development of oceanography; methods; ocean basin structure; properties of sea water; salinity, temperature and density distributions; circulation; waves and tides; acoustics; the oceans and climates. (3,0,0)

OCGY 209-3.0: Introduction to Biological Oceanography
This course introduces the history, methodology and fundamental principles of biological oceanography. Some of the topics covered include: phytoplankton; zooplankton; benthic organisms; fisheries and aquaculture; marine sediments; marine resource and pollution of the sea. (3,0,0)

OCGY 210-3.0: Methods of Monitoring the Marine Environments
Introduction of the study of marine water quality monitoring and the problems associated with different types of marine pollution. Students will select a local marine site for study, and will plan, organize, and execute a short study of the site. Students develop the analytical laboratory skills essential in the field of water quality analysis. Emphasis will be placed on the use of instruments and other sampling equipment, sampling techniques, and basic analytical procedures in the laboratory. Students will write a concise technical report at the end of the course summarizing the findings of their project. (3,0,0)




	Physics Courses 

	PHYS 101-3.0: Introduction to Physics I
This course provides science and engineering students who have not taken PHYS 12 with a general introduction to Classical Physics. The topics surveyed in this course are vectors, Newtonian Mechanics, properties of materials and thermodynamics. The various physical laws, for example, Newton’s universal law of gravity and conservation of mass, energy and momentum, will be discussed using the principles of calculus. However, problems and exams will not require calculus for their solutions. (3,3,0)

PHYS 102-3.0: Introductory Physics II
Continuation of the survey of classical physics begun in PHYS 101. The topics covered in this course are electricity and magnetism, waves and an introduction to modern physics. In the first topic, electrostatics, steady state currents and magnetism will be discussed while, in the second topic, waves on wires, sound waves and light waves will be considered. Finally, an introduction to relativity and quantum physics will be presented as the last topic. The concepts described in this course will be discussed using the principles of calculus. However, problems and exams will not require calculus for their solutions. (3,3,0)

PHYS 103-3.0 Physics with Applications to Earth Science
Physics 103 is a one semester algebra based introductory survey Physics course with applications focusing on the Earth Sciences. The main topics covered are Materials, Energy Transfer and Forces. For Energy Transfer, three mechanisms are considered: Convection – Fluid Mechanics, Conduction – Waves, and Radiation – Light. Applications will be taken from the Earth Sciences. (3,0,0) 

PHYS 121-3.0: Advanced Physics I
Will provide science and engineering students who have taken PHYS 12 with a detailed investigation of Newtonian Physics. The topics covered in depth in this course are Newtonian Mechanics of few bodies, namely, thermodynamics. In the first topic, translational and rotational statics and dynamics will be discussed in terms of forces, torques and energy while, in the second, thermodynamics will be presented from the point of view of conservation of energy and atomic theory. The various physical laws will be discussed using the principles of differential calculus. Problems and exams will require differential calculus for their solution. (3,3,0) 

PHYS 122-3.0: Advanced Physics II
Continuation of the detailed investigation of classical physics begun in PHYS 121. The topics covered in depth in this course are electricity and magnetism, and waves. In the first topic, electrostatics and magnetism will be discussed from the point of view of forces and fields while steady state and time dependent currents will be presented using conservation of charge and energy. The second topic will consist of an in depth study of waves on wires, sound waves and light waves based upon the properties of waves. The concepts described in this course will be discussed using the principles of differential and integral calculus. Problems and exams will require calculus for their solutions. (3,3,0) 

PHYS 135-3.0: Engineering Mechanics-Dynamics
This course is designed for (although not restricted to) students wishing to pursue an Engineering degree. Topics include vector algebra, static equilibrium of particles and rigid bodies, and dynamics of particles and rigid bodies. Included for consideration are friction, impulse, momentum, work, and energy. Emphasis is placed throughout on the analysis of practical mechanics problems using free-body diagram techniques. (3,0,0) 
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Okanagan College offers a wide variety of career, continuing education, degree, developmental, trades and technologies, university transfer, and vocational programs. The region served by OC covers 37,750 square kilometres. OC has campuses in Kelowna, Vernon, Penticton, and Salmon Arm. Continuing studies courses are also offered in Revelstoke, Summerland and Oliver. OC’s trades training centres are located in Salmon Arm, Vernon, Kelowna, and Penticton. OC serves over 5,000 students.
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· Mathematics & Statistics 
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COURSES

Biology

BIOL 111-3-6

Biology for Science Majors I

This course is the first of a pair of courses which introduces students to the biological concepts necessary to continue into second year biology. It covers evolutionary theory and its underlying genetic basis, basic cell biology, plant and animal nutrition and energy acquisition. (3,3,0)

BIOL 112-3-6

Evolution and Ecology

This course discusses evolutionary theory and its underlying genetic basis, and population, community, ecosystem and behavioural ecology. Specific case studies and current environmental concerns are used as illustrations. This course, in conjunction with BIOL 122, is recommended for Arts or Education students. Students with credit for BIOL 111, or BIOL 114 cannot take BIOL 112 for further credit. Also offered by Distance Education. (3,3,0)

BIOL 121-3-6

Biology for Science Majors II

A continuation of BIOL 111 with an introduction to the biological concepts necessary for second year biology. Topics include the physiology of reproduction, gas exchange, inter-organ transport and inter-organ coordination in plants and animals, and excretion and movement in animals. Ecosystem, population, community and behavioral ecology are discussed. (3,3,0)

BIOL 122-3-6

Physiology of Multicellular Organisms

This course is a discussion of the physiological adaptations of plants and animals to their environments. The structure/function relationships of some of the organ systems of the human body will be described. This course, in conjunction with BIOL 112, is recommended for Arts or Education students. Students with credit for BIOL 121 or BIOL 124 cannot take BIOL 122 for further credit. Also offered by Distance Education. (3,3,0)

BIOL 131-3-6

Human Anatomy and Physiology I

This course is an introduction to human structures and functions emphasizing basic physiological principles plus cell and tissue structure. Laboratory work will include gross and microscopic human anatomy and will demonstrate underlying physiological processes. (3,3,0)

BIOL 133-3-6

Human Anatomy and Physiology II

The continuation and completion of the comprehensive survey of human structures and functions started in BIOL 131. (3,3,0)

BIOL 150-3-38

Natural History of the Okanagan

This course is a three-week (114 hour), introduction to the geology, physical and human geography, and ecology of the Okanagan. Five to eight hours will be spent daily on field experiments to introduce the basic skills and techniques for studying these aspects of natural history. Students will be expected to provide their own transportation to field locations. (8,30,0)

BIOL 175-3-6

Environmental Biology

An introduction, for WQT students, that will provide the ecological theory underlying the management of water quality. Environmental topics include: principles of ecosystem ecology (interactions, tolerances, energy relations), pollution biology; evolution and diversity (introduction to taxonomy of aquatic plants, animals and micro-organisms), basic microbiology and basic human physiology (emphasis on water-borne diseases and other health hazards). Laboratory sessions will emphasize diversity and basic microbiology. Some field trips and water testing will be included. (3,3,0)

BIOL 203-3-4

Introduction to Ecology

This course is an introduction to the different disciplines in the field of ecology. Topics include: the ecology of individuals, physiological and behavioural ecology, the ecology of populations, predator/prey dynamics, mimicry systems, competition, territoriality and symbiosis, community ecology, succession, trophic dynamics and nutrient cycling. (3,0,1)

BIOL 211-3-3

Cell Biology

Cell structure and physiology. Introduction to the ultra structure of plant and animal cells, cellular development, cytogenetics, boundary phenomena and related topics. (3,0,0)

BIOL 220-3-4

Introductory Biochemistry

This course is an introduction to cell biomolecules and metabolism. Topics include the aqueous environment of cells, protein structure, and the kinetics of enzyme-catalyzed reactions. Selected metabolic pathways and their regulation will be studied. (3,0,1)

BIOL 224-3-5

Principles of Genetics

This course is an introduction to the basic principles of classical and molecular genetics. Topics will include Mendelian inheritance, recombination and linkage, structure and function of the gene, regulation of gene expression, molecular techniques and population genetics. (3,1.5,.5)

BIOL 228-3-6

Introductory Microbiology

An introductory course providing a broad background in microbiology. Topics include structure, metabolism, diversity of micro-organisms, microbial genetics, virology, and immunology. Laboratory work will include techniques and experiments relevant to lectures. (3,3,0)

BIOL 231-3-3

Health Science I

An overview of basic health science including the interrelationships among pathobiology, immunology, microbiology and pharmacology. Topics covered are coordinated with topics covered in nursing courses but may be of interest to other students. (3,0,0)

BIOL 235-3-3

Health Science II

Continuation and completion of the overview of basic Health Science started in BIOL 231. (3,0,0)

BIOL 240-3-3

Introduction to Biophysics

This course presents an analysis of biological systems from a physicist's perspective and provides science students with some understanding of the Physics underlying biological phenomena, and a deeper appreciation of the range of application of simple physical principles. Topics include form and size in plants and animals, strength and energy storage in structural elements, thermal regulation, fluid motion within organisms, life in fluids, and topics in molecular physics. Students with credit for PHYS 240 cannot take BIOL 240 for further credit. This course is also given in the Department of Physics and Astronomy as PHYS 240. (3,0,0)

BIOL 241-3-6

Non-Vascular Plants

A survey of prokaryote, fungi, protista and bryophytes. Morphology, life histories and evolution are emphasized. (3,3,0)

BIOL 244-3-6

Invertebrate Biology

An introduction to the structure, function, evolution and diversity of invertebrate animals. (3,3,0)

BIOL 251-3-6

Vascular Plants

A study of the evolutionary history, reproduction and morphology of representatives of the seedless vascular plants, gymnosperms and angiosperms. The structure and functions of plant organs are included. (3,3,0)

BIOL 254-3-6

Vertebrate Biology

An examination of structure, phylogeny and diversity of vertebrate animals. (3,3,0)

BIOL 263-3-6

Developmental Biology I

An introduction to plant and animal development and their underlying causal principles; introductory embryology; meristem development. (3,3,0)

BIOL 275-3-6

Freshwater Plants and Animals

An introduction to the major groups of organisms found in inland waters, including cyanobacteria, algae, plants and animals. Lectures will focus on the ecology and evolution of these organisms, and their use in biomonitoring. Students will learn how to collect samples of aquatic biota, and how to preserve and identify these organisms. This course may be taken for credit by science and non-science students, but may not be used to replace any of the required core or elective courses in the Biology Major, or to satisfy the biology credit requirement in a BSc general degree. (2,3,1)

BIOL 278-3-5

Microbiology of Water and Wastewater

An introduction, for WQT students, to the major types of microbial organisms in water and wastewater, while focusing on the diverse and sometimes conflicting use of water for human consumption, waste disposal, irrigation, recreation and wildlife. Lectures and lab sessions will emphasize sampling techniques pertaining to work in water treatment plants and environmental monitoring agencies, and laboratory techniques for culturing, identifying and enumerating micro-organisms. (2,3,0)

BIOL 279-3-6

Limnological Methods

An introduction, for WQT students, to the common methods used by limnologists to monitor lakes and rivers. Students will learn how to describe the physical, chemical and biological characteristics of water and to use basic statistical techniques to compare data between and among study sites. Participation in 2 one-day weekend trips in September or early October is required. Lectures will focus on trophic interactions in lake and stream ecosystems. (3,3,0)

BIOL 290-3-3

Environmental Physics

This course examines contemporary environmental issues, focusing on the Physics of climate modification, ozone depletion, energy sources for electrical generation, energy storage, energy conservation strategies, transportation, pollutant transport, non-ionizing radiation, risk analysis, and other current topics of interest. Students with credit for PHYS 220 or EESC 220 cannot take BIOL 290 for further credit. This course is also given in the Department of Physics and Astronomy as PHYS 220 and in the Department of Earth and Environmental Sciences at EESC 220. (3,0,0)

Chemistry

CHEM 111-3-7

Principles of Chemistry I

This course is intended for physical science and engineering students. Content includes: a study of the fundamental principles of chemistry with particular reference to stoichiometry, atomic structure and periodic properties, chemical bonding and the physical properties of solids, liquids and gases. A lab component will illustrate the behaviour of chemical systems and the precise techniques of quantitative analysis. (3,3,1)

CHEM 112-3-7

Introductory Chemistry I

An introduction to the study of chemistry with particular reference to stoichiometry, atomic structure and periodic properties, chemical bonding and the physical properties of solids, liquids, gases and solutions. The lab component will emphasize the techniques of quantitative and qualitative analyses. (3,3,1)

CHEM 115-3-7

Introductory Chemistry for Water Quality Technology I

An integrated lecture and laboratory course emphasizing the language and quantitative aspects of analytical chemistry, stoichiometry, nomenclature, the states of matter and the structure of atoms and molecules. The lab component introduces the student to techniques of gravimetric and volumetric analyses. (3,3,1)

CHEM 117-3-

Introduction to Forensic Science

This course is an introduction to the major areas of forensic science including techniques used in the collection, preservation, and analysis of evidence. The theory and analysis behind biological (blood, saliva, DNA), chemical (drugs, poisons, toxicology), and physical (fire, firearms) evidence introduced in criminal proceedings will be evaluated including their uses, interpretation, and limitations. The laboratory component will provide practical experience with several basic forensic techniques. (3,3,0)

CHEM 121-3-7

Principles of Chemistry II

A continuation of CHEM 111 with particular reference to organic chemistry, thermodynamics, chemical equilibrium and chemical kinetics. The laboratory program introduces a series of experiments in organic and physical chemistry illustrating concepts discussed in lectures. (3,3,1)

CHEM 122-3-7

Introductory Chemistry II

A continuation of CHEM 112 including topics in organic and biological chemistry, thermodynamics, chemical equilibrium, and chemical kinetics. The laboratory program complements the lecture material. (3,3,1)

CHEM 125-3-7

Introductory Chemistry for Water Quality Technology II

An introduction to general chemistry topics for WQT students, specifically chemical equilibrium, solubility products, acids and bases, oxidation and reduction, spectrophotometric analysis, chemical energetics, chemical kinetics and organic chemistry. (3,3,1)

CHEM 161-2-2

Industrial Chemical Processes I

This course introduces chemical processes involved in major industrial settings. Topics covered include the chemical industry and large-scale chemical manufacturing, inorganic and fermentation processes, the conversion of petroleum into purified chemical substances, and the environmental impact of these and other processes. (2,0,0)

CHEM 162-3-6

Environmental Chemistry

This course is an introduction to the fundamental chemical principles that govern environmental processes. Topics will include the interaction of the atmosphere, hydrosphere, lithosphere, and biosphere, fate and transport of environmental pollutants, greenhouse gases and global warming, and environmental remediation processes. The laboratory component will include methods commonly used in laboratory analysis for a variety of environmental parameters. (3,3,0)

CHEM 163-3-3

Analysis Quality Assurance and Quality Control

This course covers the practical aspects of analytical chemistry including the principles of quality assurance/quality control (QA/QC) as well as sampling, sample preparation, method development, calibration methods, and LIMS. The student will gain a detailed understanding of requirements necessary to obtain chemical data of proven and known quality. Students will apply QA/QC principles to actual data in a statistical manner. (3,0,0)

CHEM 211-3-6.5

Physical Chemistry

Designed for science majors. Topics include thermodynamics and kinetics as they apply to chemical and physical systems. An accompanying laboratory program illustrates instrumental analytical techniques and measurement of specific physical and chemical properties. Students should note that CHEM 211 and 221 are distinct and independent one-semester courses. (3,3,.5)

CHEM 212-3-6

Organic Chemistry I

A study of the fundamental principles of the chemistry of carbon compounds including mechanism of reactions for the main classes of compounds, their molecular conformation and their stereochemistry. The laboratory component will introduce techniques for the synthesis, purification and identification of compounds, and will include a problem based learning approach. (3,3,0)

CHEM 214-3-6

Quantitative Chemical Analysis I

This course is for Water Quality Environmental Engineering Technology students and covers classical wet-lab techniques, with emphasis on those of particular relevance to water quality testing and wastewater analysis. It includes gravimetric, and titration techniques, along with data analysis. Students may receive credit for only one of CHEM 214 and 226. (3,3,0)

CHEM 221-3-6.5

Inorganic Chemistry

This course is a study of the unique chemistry of transition metals and their compounds. Topics will include inorganic synthesis, structure, properties and reaction mechanisms. The laboratory component involves the synthesis and analysis of some interesting and colourful compounds as well as a minor project. (3,3,.5)

CHEM 222-3-6

Organic Chemistry II

A continuation of CHEM 212 including such topics as the chemistry of aromatic and carbonyl compounds, and the determination of structure using various spectral methods. The laboratory component will illustrate various types of organic syntheses and will include a problem based learning approach. (3,3,0)

CHEM 224-3-6

Quantitative Chemical Analysis II

This course for Water Quality Environmental Engineering Technology students is a continuation of CHEM 214, focusing on instrumental techniques of analytical chemistry, including chromatography, potentiometry and spectroscopy. Emphasis will be on application of these techniques to water quality testing and wastewater analysis. Sampling techniques and theory will also be covered. Students may receive credit for only one of CHEM 224 and 226. (3,3,0)

CHEM 226-3-6

Introduction to Analytical Chemistry

This course covers data evaluation, quality control and sampling methods, classical methods of analysis and an introduction to instrumental techniques. (3,3,0)

CHEM 251-3-4.5

Industrial Chemical Processes II

A continuation of CHEM 161, this course investigates the main aspects involved with chemical processing industries. Basic engineering principles involved in the operation of these industries including the selection of various unit operations and equipment will be investigated. The laboratory component (three hours every second week) will examine common laboratory procedures used in these industries. (3,1.5,0)

CHEM 252-3-6

Chromatographic Analysis I

This course introduces the basic theory and instrumentation of chromatographic separation techniques. Topics include column theory, methods of qualitative and quantitative analysis, and the application of these techniques to various separation problems. The experiments performed in the laboratory will emphasize hands-on instrument set-up, operation, maintenance, trouble shooting, and method development. (3,3,0)

CHEM 253-3-6

Physical Chemical Processes

This course covers topics in thermodynamics, kinetics, catalysis, and kinetic theory of gases. These concepts will be used to predict the probability of a chemical reaction or process occurring. The laboratory will illustrate measurement of specific physicochemical properties. (3,3,0)

CHEM 254-3-6

Spectroscopic Analysis

This course introduces the general principles, instrumentation, and applications of spectroscopic techniques. The experiments performed in the laboratory will emphasize hands-on instrument set-up, operation, maintenance, trouble shooting, and method development. (3,3,0)

CHEM 255-3-4.5

Applied Organic Chemistry

This course introduces the fundamentals of structure, bonding, and properties of the main functional groups found in organic molecules. The laboratory (three hours every second week) will introduce basic organic techniques as well as applications of spectroscopic techniques of analysis to investigate chemical and biochemical problems. (3,1.5,0)

CHEM 261-3-4

Laboratory Instrumentation

This course covers the basics of applications of instrumental measurements. The theory, applications, and limitations associated with various electrochemical analysis methods, specialized spectroscopy methods, and surface microscopy are covered. Thermal analysis methods, radiochemical analysis methods, and flow injection analysis are also introduced. (0,4,0)

CHEM 262-3-6

Chromatographic Analysis II

A continuation of CHEM 252, this course introduces the applications of chromatographic separation techniques in relation to electrophoresis, gas chromatography-mass spectrometry (GC-MS), liquid chromatography-mass spectrometry (LC-MS), and other methods. The experiments performed in the laboratory include extractive techniques, ion exchange, size exclusion, affinity chromatography, electrophoresis, GC-MS, LC-MS, and biopolymer purifications. Hands-on instrument set-up, operation, maintenance, trouble shooting, and method development will be emphasized. (3,3,0)

CHEM 263-3-6

Applied Biochemistry

This course combines the study of the most important aspects of biological chemistry such as properties of proteins, nucleic acids, lipids, and carbohydrates and how these are metabolized in the body, with a study of the instrumental methods used to analyze substances of biological importance. (3,3,0)

CHEM 264-3-4.5

Mineral Processing and Assaying

This course introduces inorganic nomenclature and bonding as applied to mineral processing and analysis. Sample preparation, common unit operations, and the determination of a variety of elements in ores, concentrates, and industrial process streams will be covered. Laboratory work (three hours every other week) provides exposure to practical bench scale experiments dealing with numerous unit operations and the simulation of manufacturing processes. (3,1.5,0)

CHEM 265-3-4.5

Petroleum Chemistry

This course deals with the production and processing of conventional crudes, natural gas, heavy oils, bitumen, and coal. The production, properties, and uses of fuels and lubricants from these sources is emphasized. Laboratory work (three hours every second week) includes the standard ASTM tests on gasolines, diesel fuels, aviation fuels, lubricating oils, bitumens, greases, and some of the representative tests on coal. (3,1.5,0)

CHEM 266-2-2

Laboratory Management

The management practices necessary to operate a laboratory will be covered including laboratory information management systems (LIMS), budgeting, and employee relations. The management aspects of workplace safety, government regulations, WHMIS, and quality assurance/quality control will also be addressed. (2,0,0)

Earth and Environmental Sciences

EESC 111-3-5

Earth and Environmental Science

Following an introduction to the minerals composing igneous, metamorphic and sedimentary rocks this course explores how planet Earth works. Processes operating in and on the Earth, oceans and atmosphere are examined. These processes are related to resource and environmental issues. There is an optional half-day field trip that students are encouraged to attend. (3,2,0)

EESC 121-3-5

Natural History of the Earth

A survey of the evolution of the Earth, its oceans, atmosphere and life, beginning with the origin of the universe and ending with the ice age and human evolution. Methods of studying Earth history, dating methods and organic evolution are surveyed. (3,2,0)

EESC 200-3-5

Mineralogy

Introduction to the physical and chemical properties of common rock-forming minerals and crystallography. The course surveys mineral associations, resources and the environmental implications of minerals. (2,3,0)

EESC 201-3-5

Optical Mineralogy and Petrology

Study of the common rock forming minerals in igneous and metamorphic rocks using the polarizing microscope. The student is introduced to the use of minerals and rock textures as a means of determining the origin of rocks. (2,3,0)

EESC 205-3-6

Geographical Hydrology

This course is a study of the terrestrial hydrological cycle and water balance at site, watershed and larger regional scales. The movement and storage of surface water in its various phases through the hydrological cycle and the energy associated with these processes will be examined. Course content will focus on snow cover, glacier ice, ground ice, streams and lakes and their physical, ecological and socioeconomic importance. Definition of hydrological resources, hazards and human impacts in the context of human perception of the environment are covered. Labs and local field work will introduce students to relevant techniques and reinforce concepts introduced in the lectures. Students with credit for GEOG 205 cannot take EESC 205 for further credit. This course is also given in the Department of Geography as GEOG 205. (3,3,0)

EESC 212-3-6

Weather and Climate

This course covers the applications of systems theory in the study of weather and climate. Themes include: analysis of factors controlling climates from macro to micro scales; general circulation of the atmosphere; weather systems and forecasting; climate change; climate classification; and methods of collecting and analyzing climate data. Students with credit for GEOG 212 can not take EESC 212 for further credit. This course is also given in the Department of Geography as GEOG 212. (3,3,0)

EESC 213-3-3

Introductory Forest Science and Management

This course covers topics such as global forests, classification, silviculture, forest tenure systems, forest policy evolution, forest regulations and the profession. Other topics may include eco-forestry, sustainable forest management, certification, the role of information technologies and research. (3,0,0)

EESC 220-3-3

Environmental Physics

This course examines contemporary environmental issues, focussing on the Physics of climate modification, ozone depletion, energy sources for electrical generation, energy storage, energy conservation strategies, transportation, pollutant transport, non-ionizing radiation, risk analysis, and other current topics of interest. Students with credit for PHYS 220 or BIOL 290 cannot take EESC 220 for further credit. This course is also given in the Department of Physics and Astronomy as PHYS 220 and in the Department Biology as BIOL 290. (3,0,0)

EESC 222-3-6

Geomorphology

This course studies the origin, nature and distribution of landforms and landform assemblages. Historical development of the major concepts in geomorphology will be covered. Structure, process, stage, equilibrium and thresholds as landform controls are included. Emphasis will be on landforms resulting from fluvial and glacial processes, using local and international examples. Labs and field work will introduce students to relevant techniques and reinforce the concepts learned in the lectures. Students with credit for GEOG 222 cannot take EESc 222 for further credit. This course is also given in the Department of Geography as GEOG 222. (3,3,0)

EESC 250-3-3

Exploration Geophysics

This course includes instrumentation, application and limitations of gravity, magnetic, electromagnetic, electrical, acoustic and seismic methods in the exploration for mineral and energy resources and in engineering applications; survey navigation. Students with credit for GEOP 250 cannot take EESC 250 for further credit. This course is also given in the Department of Physics and Astronomy as GEOP 250. (3,0,0)

Geography

GEOG 111-3-5

Introduction to Physical Geography I: Climate & Vegetation

This introductory course focuses on explaining the principles and processes that govern the functions of the atmosphere, hydrosphere and biosphere, and the interactions between these environmental systems and human activity. Laboratory activities emphasize technical and analytical skills development. (3,2,0)

GEOG 117-3-3

Introduction to Human Geography I

This course provides an introduction to the concepts, methods, modes of explanation, and recent critical changes in the study of human geography. The course focuses on interpretation and explanation of spatial variations resulting from human culture, social and economic behaviour. (3,0,0)

GEOG 121-3-5

Introduction to Physical Geography: Water & Landscapes

This introductory course focuses on explaining the principles and processes that govern the functions of the Earth's lithosphere and terrestrial geomorphology. The course includes discussions of the interactions between the lithospheric system and human activity. Laboratory activities emphasize technical and analytical skill development. (3,2,0)

GEOG 127-3-3

Introduction to Human Geography II

This course provides a critical introduction to the study and application of the major themes of human geography including historical, regional, urban, political, social and cultural geographies. Investigations of local and distant environments are included using quantitative and qualitative methods at various scales. (3,0,0)

GEOG 128-3-3

Human Geography: Space, Place and Community

This course provides a critical introduction to the study and application of the major themes of human geography including historical, regional, urban, social and cultural geographies. It draws upon a range of geographic research methods to investigate geographic phenomena, especially human-environment relations. Students with credit for GEOG 117 cannot take GEOG 128 for further credit. (3,0,0)

GEOG 129-3-3

Human Geography: Resources, Development and Society

This course provides an introduction to the concepts, methods, modes of explanation, and recent critical changes in the study of human geography. The course focuses on the interpretation and explanation of geographic variations arising within the contexts of rapidly changing cultural, demographic, economic, political and social phenomena and their relationship to the environment. Students with credit for GEOG 127 cannot take GEOG 129 for further credit. (3,0,0)

GEOG 205-3-6

Geographical Hydrology

This course is a study of the terrestrial hydrological cycle and water balance at site, watershed and larger regional scales. The movement and storage of surface water in it various phases through the hydrological cycle and the energy associated with these processes will be examined. Course content will focus on snow cover, glacier ice, ground ice, streams and lakes and their physical, ecological and socioeconomic importance. Definition of hydrological resources, hazards and human impacts in the context of human perception of the environment are covered. Labs and local field work will introduce students to relevant techniques and reinforce concepts introduced in the lectures. Students with credit for EESC 205 can not take GEOG 205 for further credit. This course is also given in the Department of Earth and Environmental Sciences as EESC 205. (3,3,0)

GEOG 210-3-3

Introduction to Environmental Issues

This course is an introduction to the major environmental issues facing our planet. Issues are examined at differing geographical scales. A number of topics are studied. (3,0,0)

GEOG 211-3-3

Social and Cultural Geography

This introductory course provides the tools to undertake analyses of the relationships between culture, politics and everyday life. Themes will be selected from: a history of Anglo-American cultural geography, cultural studies and geography, cultural politics, sexuality and space, gender and geography, axes of power and marginalization. (3,0,0)

GEOG 212-3-6

Weather and Climate

This course covers the applications of systems theory in the study of weather and climate. Themes include: analysis of factors controlling climates from macro to micro scales; general circulation of the atmosphere; weather systems and forecasting; climate change; climate classification; and methods of collecting and analyzing climate data. Students with credit for EESC 212 can not take GEOG 212 for further credit. This course is also given in the Department of Earth and Environmental Sciences as EESC 212. (3,3,0)

GEOG 217-3-3

Regional Geography of British Columbia

The development of a definition of contemporary regional geography; regional settlement patterns and their formative factors; the regional nature of resources; economic regions, networks and communications; urban regions and regional districts in B.C.; an inquiry into the regional nature of the south central interior of British Columbia. (3,0,0)

GEOG 221-3-3

Economic Geography

Analysis of the structure and dynamics of economic landscapes; theories of location, distribution and interactions associated with material production and consumption. Discussion themes selected from: distribution phenomena within the context of social systems; agricultural systems and land use; industrial landscape formation; consumer behaviour and the spatial structure of service activities. (3,0,0)

GEOG 222-3-6

Geomorphology

This course studies the origin, nature and distribution of landforms and landform assemblages. Historical development of the major concepts in geomorphology will be covered. Structure, process, stage, equilibrium and thresholds as landform controls are included. Emphasis will be on landforms resulting from fluvial and glacial processes, using local and international examples. Labs and field work will introduce students to relevant techniques and reinforce the concepts learned in the lectures. Students with credit for EESC 222 cannot take GEOG 222 for further credit. This course is also given in the Department of Earth and Environmental Sciences as EESC 222. (3,3,0)

GEOG 224-3-3

The Canadian Landscape

This is an introductory course examining the relationship between the physical base of Canada and its human geography. The course focuses on the causes for and consequences of regional variations in the economic, political and social composition of Canada. Topics include biophysical base and natural resources; population settlement; emergence of urban and cultural regions and growth of economic activity regions. (3,0,0)

GEOG 250-3-3

Introduction to Urban Geography

This course is an examination of how cities emerge, function and change. Its objective is to introduce the city in its historical and geographical perspective, focusing on the complex relationship between economic, political, cultural and environmental phenomena. Students will complete fieldwork projects examining the urban processes at work. (3,0,0)

GEOG 265-3-3

Tourism and Recreation Geography

This course provides a regional analysis of the geographic dimensions of tourism and recreation with specific reference to the Canadian experience. The spatial distribution of activities and resources, and the inter-relationships of tourism and recreation with both the physical and human environment, are considered. Implications of existing and potential supplies and demands, and the challenges of planning and managing resources are examined. (3,0,0)

GEOG 270-3-6

Geographic Data Analysis

Introduction to descriptive and inferential statistical analysis in geography. Topics include descriptive statistics, elementary probability, statistics for spatial analysis, hypotheses testing, analysis of variance, correlation and regression. (3,3,0)

GEOG 272-3-3

Introduction to Cartography, GIS and Remote Sensing

This course provides an introduction to cartographic, computer mapping (geographical information systems) and remote sensing skills. Themes include: history of cartography; map scale; projections; types of maps; map interpretation; map making; manipulating cartographic data; interpreting aerial photographs and satellite imagery; and remotely sensed data and geographic information systems. (3,3,0)

GEOG 298-3-

Directed Studies in Geography

Students will undertake a supervised investigation or directed reading in geography. Students will produce a project proposal, progress report, and final written report. The topic will be agreed upon by the supervising faculty member and the student.

GEOG 374-3-3

Fundamentals of GIS

This course teaches the theoretical basis as well as the practical use of Geographic Information Systems (GIS) using industry standard software. GIS is a computer-based data processing tool used to manage and analyze spatial information. Major components of the course include gathering and manipulation of spatial and attribute data, spatial analysis, and application of GIS. Practical computer laboratory activities offer skill development. (3,3,0)

GEOG 398-3-

Directed Studies in Geography

Students will undertake a supervised investigation or directed reading in geography. Students will produce a project proposal, progress report, and final written report. The topic will be agreed upon by the supervising faculty member and the student.

GEOG 498-3-

Directed Studies in Geography

Students will undertake a supervised investigation or directed reading in geography. Students will produce a project proposal, progress report, and final written report. The topic will be agreed upon by the supervising faculty member and the student.

Mathematics

MATH 111-3-4

Finite Mathematics

This course is intended for students not majoring in mathematics or the sciences who want some exposure to mathematical thinking. Topics may include logic; set theory; combinatorics; probability theory; matrix algebra; linear programming; Markov chains; graphs and networks; and an introduction to the mathematics of finance. Note: Students should be aware that certain universities will not accept this course for credit towards a Bachelor of Science degree (4,0,0)

MATH 112-3-5

Calculus I

An introductory course in differential calculus for science and engineering students, beginning with a review of analytic geometry, functions and graphs. Further topics include limits, continuity, rate of change, the derivative, differentiation of algebraic, trigonometric, exponential, logarithmic and inverse trigonometric functions, mean value theorem, applications to graph-sketching, related rates, optimization and Newton's method. Introduction to antiderivatives. (4,1,0)

MATH 113-3-4

Mathematics for Civil Engineering Technology I

Use of scientific calculator; trigonometry, law of sines and law of cosines, applications to surveying and vectors; functions and graphical description of data, linear, quadratic, trigonometric and inverse trigonometric, and exponential and logarithmic functions, applications to surveying, beam analysis and hydrology; geometry, areas, volumes and moments of standard figures and composites; advanced algebra and trigonometric identities. (4,0,0)

MATH 114-3-4

Business Mathematics

This course is intended for students in the Business Administration diploma and degree programs. Topics include but are not limited to the use of a business calculator; ratios and proportions; percentages; merchandising applications; review of linear functions and applications to break-even analysis; simple and compound interest; present values, future values and payment streams; effective rates of interest; simple and general annuities and applications to RRSPs, RRIFs and pension plans; and amortization schedules and mortgages. (4,0,0)

MATH 116-3-4

Calculus I for Commerce

An introductory course in differential calculus with applications for students of business and economics. Beginning with a review of functions and graphs, topics include the derivative; rate of change; derivatives of algebraic, logarithmic and exponential functions; applications to marginal analysis; elasticity of demand; optimization and curve-sketching; functions of several variables; partial derivatives; and Lagrange multipliers. (4,0,0)

MATH 120-3-4

Pre-Calculus

This course is intended to prepare students for an introductory calculus course such as MATH 112. Topics include but are not limited to a review of basic algebra; equations and inequalities; functions and graphs; composition; inverses; transformations; polynomials; rational functions; exponential and logarithm functions; laws of logarithms; trigonometric functions; trigonometric identities; trigonometric equations; inverse trigonometric functions; analytic geometry, and an introduction to sequences and series. Note: Students should be aware that certain universities will not accept this course for credit towards a Bachelor of Science degree. (4,0,0)

MATH 122-3-5

Calculus II

A continuation of MATH 112. Topics include the definite integral, the fundamental theorem, areas, techniques of integration, numerical integration, improper integral, infinite sequences and series, and applications. Taylor series and Taylor polynomial approximation. (4,1,0)

MATH 123-3-4

Mathematics for Civil Engineering Technology II

Introduction to statistics, descriptive statistics, probability, statistical inference, application to materials testing, quality control and work sampling; linear algebra and linear programming, applications to pipe networks, structures, and resource allocation; differential calculus, applications to maximization, rates and highway curves; integral calculus, areas and volume, numerical integration and estimation on areas and volumes, applications to beam analysis. (4,0,0)

MATH 128-3-4

Mathematics for Water Quality Technology

This course normally includes the use of scientific calculators, a review of basic algebra, solving linear and quadratic equations, word problems, linear, quadratic, exponential and logarithmic functions, the graphical description of data including log-log and semi-log graphs, and introductory trigonometry. Elementary statistics including descriptive statistics, frequency distributions, measures of central tendency and measures of variation is covered. The material is used in applications to hydrology, biology; geometry, areas and volumes of standard and composites figures, vectors, surveying and chemistry. (4,0,0)

MATH 135-3-5

Mathematics for Mechanical Engineering Technology I

Students will be introduced to scientific calculators, trigonometry, the laws of sines and cosines, and applications of vectors to mechanics. Mathematical functions and graphical description of data are studied. The use of linear, quadratic, trigonometric, exponential and logarithmic functions will be outlined with applications relating to component design, areas, volumes and moments of standard figures and composite. Emphasis is on industrial applications in mechanical engineering. (5,0,0)

MATH 136-3-4

Mathematics for Analytical Chemistry Technology

This course includes selected topics from basic algebra, functions, graphs, logarithmic and exponential functions, trigonometry, vectors, matrices and geometry. Applications to chemical technology will be emphasized. Computer software will be introduced and used to assist in solving mathematical problems. (4,0,0)

MATH 137-3-4

Mathematics for Electronic Engineering Technology I

Topics include a review of intermediate algebra, functions, graphs, matrices, determinants, trigonometry, complex numbers, logarithms and exponentials. Emphasis is on applications in electronics. (4,0,0)

MATH 139-3-4

Mathematics for Information Technology

This course includes a review of algebra, logic, linear algebra with application to computer graphics, and introduction to set theory, counting and probability. (4,0,0)

MATH 142-3-4

Calculus II for Commerce

A continuation of MATH 116. Topics include antiderivatives; the definite integral; integration techniques; numerical integration; double integrals; applications of integration including application to probability; elementary differential equations; and an introduction to matrix algebra. (4,0,0)

MATH 145-3-4

Mathematics for Mechanical Engineering Technology II

A continuation of MATH 135. Complex applications in mechanical engineering are investigated. Topics include differential calculus, integral calculus, areas and volumes, numerical integration; introduction to statistics, frequency distributions, probability, statistical inference and confidence levels. (4,0,0)

MATH 147-3-3

Mathematics for Electronic Engineering Technology II

Topics include differentiation and integration of algebraic and transcendental functions with emphasis on applications in electronics. (3,0,0)

MATH 160-3-4

Mathematics for Elementary Teachers

This course is intended for students planning to enter a program in Elementary Education. Topics include problem-solving strategies; elementary set theory; numeration systems; algorithms; elementary number theory; rational numbers; irrational numbers; real numbers; plane geometry; and measurement. Students should be aware that MATH 160 is a course in mathematics and not a course in teaching methodologies. Note: This course cannot be used for credit towards an Okanagan College Bachelor of Business Administration degree. Students should be aware that certain universities will not accept this course as credit towards a Bachelor of Arts or a Bachelor of Science degree (4,0,0)

MATH 201-3-3

Mathematical Structures and Proofs

This course provides students with a transition from mathematics courses at the first-year level to rigorous, theoretical courses at the upper-division in which mathematical proof is emphasized. The course begins with a discussion of the nature and purpose of mathematical proof. Formal logic, truth tables, logical connectives, logical quantifiers, conditional and biconditional statements, converse and contrapositive are studied. Discussion includes common proof techniques and presents a large number of elementary proofs selected to illustrate these techniques. No single area of mathematics will be emphasized; at the instructor's discretion, examples may be chosen from abstract algebra, number theory, analysis and combinatorics. Students should expect to spend a considerable amount of time analyzing sample proofs and constructing their own proofs. (3,0,0)

MATH 212-3-4

Calculus III

The course begins with a review of vectors, coordinate geometry and matrix algebra. Further topics include scalar functions of several variables; partial derivatives; differentiability; gradients; directional derivatives; Taylor series; extrema problems with and without constraints; double and triple integrals; polar, cylindrical and spherical coordinates; and applications. (3,.5,.5)

MATH 221-3-4

Introduction to Linear Algebra

Topics include systems of linear equations and matrices; determinants, vectors in R2 and R3; vector spaces; linear transformations; eigenvalues and eigenvectors; diagonalization. (3,1,0)

MATH 222-3-3

Calculus IV

This course covers parametrized curves, curvature, torsion, Frenet-Serret formulas, vector fields, gradients, line integrals, Fundamental Theorem of Calculus for line integrals, Green's Theorem, parametrized surfaces, surface integrals, divergence and curl, Gauss' Divergence Theorem, Stokes' Theorem, and the application of vector calculus to physics. (3,0,0)

MATH 225-3-4

Differential Equations

Topics in this course include first-order equations, initial value problems, existence and uniqueness theorems, second-order linear equations, superposition of solutions, independence, general solutions, non-homogeneous equations, introduction to phaseplane analysis, introduction to numerical methods, matrix methods for linear systems, fundamental matrix and diagonalization, and applications of differential equations to the physical, biological and social sciences. (3,1,0)

MATH 251-3-4

Introduction to Discrete Structures

This course is an introduction to sets, logic, combinatorics and graph theory, as applied in computing: sets and propositions, permutations and combinations, graphs and trees, Boolean algebra, algorithms and applications. Students with credit for COSC 221 cannot take this course for further credit. This course is also given in the Department of Computer Science as COSC 221. (3,0,1)

MATH 257-3-3

Mathematics for Electronic Engineering Technology III

Topics include Taylor series, Fourier series, differential equations and Laplace transforms, with application in electronics. (3,0,0)

MATH 314-3-3

Calculus and Linear Algebra with Business Applications

This calculus and linear algebra course covers business applications. Topics include but are not limited to functions and linear equations, systems of equations, matrix algebra, linear programming, differentiation and integration. Applications to cost, revenue and profit functions, break even models, the production mix problem, the portfolio problem, profit maximization and optimization in several variables and a calculus based approach to the mathematics of finance. (3,0,0)

Physics

PHYS 111-3-6

Calculus-Based Physics I

A calculus based introduction to mechanics for students who intend to pursue careers in the physical sciences (e.g. physics, chemistry, astronomy, mathematics) or engineering. Topics covered include: Newtonian mechanics; translational and rotational kinematics and dynamics, momentum and energy conservation principles; transformations between reference frames; and a brief introduction to special relativity. In any centre where PHYS 112 is not offered, PHYS 111 shall have, in addition to the three lecture hours and the three lab hours, a one hour seminar. (3,3,0)

PHYS 112-3-7

Introductory Physics I

This course is an algebra based introduction to Physics. This course is generally for students of the life sciences or others who do not plan to pursue careers in the physical sciences or engineering. This course studies the basic concepts of physics in the areas of mechanics, fluids, waves and modern physics. Topics include particle kinematics and dynamics, work and energy, momentum, gravitation and satellite motion, simple harmonic motion and sound, fluid statics and dynamics, and topics in modern physics. Some important concepts will be investigated experimentally to reinforce the concepts and to develop the experimental method of investigating and reporting results. (4,3,0)

PHYS 117-3-5.5

Physics for Analytical Chemistry Technology

This course introduces Newtonian mechanics including both kinematics and dynamics, heat, waves, optics, basic electricity, and fluids. Topics will be discussed with special reference to application in the field of instrumentation and electronics for the Analytical Chemistry Technology program. Laboratory experiments (three hours every second week) will be completed to expand on the topics covered in the lectures and will emphasize data acquisition and analysis using computers. (4,1.5,0)

PHYS 121-3-6

Calculus-Based Physics II

An introductory survey of electricity, magnetism and light: electrostatics, electric fields, capacitance, potential, currents, resistance, electric circuits, magnetic forces, magnetic fields, electro-magnetic induction, alternating currents; waves and light, interference and diffraction. Experimental laboratory investigations in electricity, magnetism and light, and consideration of numerical problems and special topics are included. In any centre where PHYS 122 is not offered, PHYS 121 shall have, in addition to the three lecture hours and the three lab hours, a one hour seminar. (3,3,0)

PHYS 122-3-7

Introductory Physics II

An algebra based introduction to physics. This course is generally for students of the life sciences or others who do not intend to pursue careers in the physical sciences or engineering. This course is a study of the basic concepts of Physics in the areas of electricity, magnetism, physical optics and special relativity. Topics include electrostatics, electric currents, resistance, DC circuits, magnetic forces and fields, electromagnetic induction, alternating current, waves and light, interference, diffraction and special relativity. Experimental laboratory investigations in electricity, magnetism and light and consideration of numerical problems and special topics are included. (4,3,0)

PHYS 125-3-5.5

Physics for Electronic Engineering Technology

An introduction to Newtonian mechanics, fluid dynamics, heat, waves, optics, acoustics and electromagnetic radiation. Topics will be discussed with special reference to application in the field of electronics. Laboratory experiments (three hours every second week) will be completed to expand on the topics covered in the course work. (4,1.5,0)

PHYS 127-2-2

Waves and Wave Phenomena

Wave phenomena and heat at an intermediate level. Topics include simple harmonic motion, waves, superposition, interference, geometrical optics and physical optics, temperature, thermal properties of matter, heat and heat transfer. Intended for students in Applied Science. (2,0,0)

PHYS 150-3-4.5

Concepts and Connections: Physics of the Everyday World

This conceptual physics course presents physics development from its early beginning through to topics in modern physics as it relates to culture. Connections will be made between physics principles and societal topics. Emphasis will be placed on explaining how we know what we know in science. The course will include discussion of such topics as global warming, ozone depletion, transportation, relativity, fusion and fission. Weekly labs will further enhance the topics presented during the lectures. This course is an approved science course for Education students. This course is also an approved lab science for Arts and can be used as a Science elective. (3,1.5,0)

PHYS 200-3-4

Relativity and Modern Physics

Special relativity: Lorentz transformation, dynamics and conservation laws. Quantum physics: the experimental evidence for quantization; a qualitative discussion of the concepts of quantum mechanics and their application to simple systems of atoms and nuclei. (3,0,1)

PHYS 202-3-4

Engineering Mechanics I

This course begins with a review of vector algebra and continues with forces, moments, conditions of equilibrium and application to particles and rigid bodies. Analysis of statically determinate structures including beams, trusses and arches using free body diagrams (FBD) will be covered. The kinematics component will include rectilinear and curvilinear motion, and the dynamics component will include Newton's second law, dry friction, impulse, momentum, work and energy. (3,0,1)

PHYS 212-3-4

Engineering Mechanics II

This course includes a statics component that includes centroids, distributed loads, moments of inertia. The dynamics component includes systems of particles, motions of the centre of mass, kinematics and dynamics of rigid bodies, plane motion of rigid bodies, work and energy methods. (3,0,1)

PHYS 215-3-3

Thermodynamics

Thermodynamics at an intermediate level. Topics include temperature, heat and work, the First Law, heat transfer, heat engines, entropy and the Second Law. (3,0,0)

PHYS 219-3-4

Methods of Measurement I

This course covers basic laboratory techniques with emphasis on the use of computers in the collection and analysis of data. The student will be expected to write basic computer programs to allow interface boards to collect data. The course will use various transducers to measure physical quantities such as temperature, sound, velocity and acceleration, pressure and magnetic field. Spread sheets for the analysis of data and word processors for the preparation of formal reports are used. The construction of basic equipment will be encouraged. Technical writing of reports is emphasized. (0,3,1)

PHYS 220-3-3

Environmental Physics

This course examines contemporary environmental issues, focussing on the Physics of climate modification, ozone depletion, energy sources for electrical generation, energy storage, energy conservation strategies, transportation, pollutant transport, non-ionizing radiation, risk analysis, and other current topics of interest. Students with credit for BIOL 290 or EESC 220 cannot take PHYS 220 for further credit. This course is also given in the Department of BIOL as BIOL 290 and in the Department of Earth and Environmental Sciences at EESC 220. (3,0,0)

PHYS 225-3-3

Intermediate Electricity and Magnetism

Electrostatics, Gauss' law, electric potential, DC circuits, conduction models, strain gauges, RTD, circuit analysis theorems, magnetic fields, Hall effect, Ampere's law, Faraday's law, inductance, and semiconductors with basic applications. (3,0,0)

PHYS 227-3-4

Instrumentation Physics for Analytical Chemistry Technology

This course covers basic laboratory techniques with emphasis on process control instrumentation and the use of computers in the collection and analysis of data. This course will provide an introduction to analogue and digital signals, data acquisition, signal conditioning, measurement theory, instrument calibration and process control loops. Students will be expected to use spreadsheets for the analysis of data and word processors for the preparation of formal reports. Technical writing of reports will be emphasized. (2,2,0)

PHYS 228-3-4

Classical Mechanics

Classical mechanics at an intermediate level in inertial and non-inertial reference frames. (3,0,1)

PHYS 229-3-4

Methods of Measurement II

A continuation of the PHYS 219 laboratory course. Experiments will be selected from appropriate areas of physics to complement the other physics courses currently taken by the students enrolled. Experiments from other scientific disciplines may be included if enrollment warrants. Emphasis will be on the use of computers as a tool in collecting, analyzing and reporting data. Topics include transducers, interfacing, statistical data analysis, curve fitting and report writing. Programming related to the collection of data is included. Software packages related to the above topics are used. (0,3,1)

Prerequisite: PHYS 219

PHYS 240-3-3

Introduction to Biophysics

This course presents an analysis of biological systems from a physicist's perspective and provides science students with some understanding of the Physics underlying biological phenomena, and a deeper appreciation of the range of application of simple physical principles. Topics include form and size in plants and animals, strength and energy storage in structural elements, thermal regulation, fluid motion within organisms, life in fluids, and topics in molecular physics. Students with credit for BIOL 240 cannot take PHYS 240 for further credit. This course is also given in the Department of Biology as BIOL 240. (3,0,0)

Statistics

STAT 121-3-4

Elementary Statistics

This course is an introduction to descriptive and inferential statistics. Topics include but are not limited to descriptive statistics; elementary probability; the normal probability distribution; introduction to simple sampling strategies; introduction to randomized, controlled experiments; estimation of parameters; confidence intervals; hypothesis testing; and correlation and linear regression. Students with credit for STAT 124 cannot take STAT 121 for further credit. CA, CMA credit. Note: Students should be aware that certain universities will not accept this course for credit towards a Bachelor of Science degree (3,1,0)

STAT 124-3-4

Business Statistics

An introduction to surveys and simple sampling strategies; descriptive methods for one and two variables, from frequency distributions to correlation and regression; descriptive methods for time series and index numbers, and probability and its relationship to statistical inference. Students with credit for STAT 121 cannot take STAT 124 for further credit. (3,1,0)

STAT 230-3-4

Elementary Applied Statistics

An introductory course in applied statistics for students with a first year calculus background. Topics include estimation and testing of hypotheses about population parameters, an introduction to analysis of variance, linear regression, chi-square analysis, and some non-parametric tests. Essential preliminary topics in descriptive statistics and probability are presented as a basis for such procedures. Emphasis includes problem formulation, models, assumptions and interpretation of results. Students will receive credit for only one of STAT 230, STAT 121, STAT 124 (4,0,0)

STAT 240-3-4

Applied Statistics II

Topics include simple and multiple linear regression, correlation, nonlinear regression, analysis of variance, factorial experiments, nonparametric methods, and basic quality control charts. (3,1,0)

Engineering Technologies

http://www.okanagan.bc.ca/departments/engineeringtechnologies.html
OC offers a number of engineering programs, summarized below:

Civil Engineering Technology 

Electronic Engineering Technology 

Mechanical Engineering Technology 

Network & Telecommunications Engineering Technology 

Water Quality & Environmental 
Engineering Technology
Civil Engineering Technology 

The programs trains civil engineering technologist to work in the design and construction of buildings, bridges, highways, streets, parks, subdivisions, dams, drainage and irrigation systems, water supply and sewer systems, and plants. Aspects of civil engineering and urbanization in Canada are studied throughout this program, which incorporates field trips to reinforce theoretical background, and to develop appropriate methods of approach and solution. Graduates will possess the following knowledge and skills:

· a knowledge of mathematics, applied science, surveying principles, graphical language and oral and written communication techniques;

· a grounding in applied civil engineering technology as related to highway surveying, road design and construction, municipal construction, bridge construction, municipal water and sewage works, irrigation and drainage, and heavy construction;

· skills in drafting, detailing, computing, surveying, laboratory testing (soil mechanics, concrete and asphalt paving), construction inspection, writing technical reports and correspondence, preparation of specifications and costs, basic structural design in steel, reinforced concrete, design of water distribution and sewage collection systems, heating and air conditioning and other building services, and engineering law.

Bridge Programs

The Electronic Engineering Technology program offers graduates the opportunity to bridge into several engineering and other degree programs. 

Upon graduation students may bridge to the 3rd year of an engineering degree program with universities such as Lakehead University or University of Victoria.

First Year
Semester One
CIEN 131-Drafting I

CIEN 132-Construction Surveying I

CIEN 133-Concrete Technology

CIEN 134-Statics and Strength of Materials I

CIEN 136-Application of Engineering Principles

COSC 115-Microcomputer Orientation

CMNS 132-Technical Communication I for Engineering Technology

MATH 113-Mathematics for Civil Engineering

Co-op Education/Employment Seminar

Semester Two
CIEN 141-Drafting II

CIEN 142-Construction Surveying II

CIEN 143-Highways Materials Testing I

CIEN 144-Statics and Strength of Materials II

CIEN 145-Elementary Hydraulics

CIEN 147-Software Applications for Engineering Technology

CIEN 148-Structural Design

MATH 123-Calculus for Civil Engineering

CIEN 152-Construction Survey III (Weeks 3 and 4 in April)

CIEN 101-Co-op Work Term I (May - August) 4 months

CIEN 102-Co-op Work Term II (September - December) 4 months

Second Year
Semester Three
CIEN 231-Water Shed Management

CIEN 232-Construction Estimating

CIEN 233-Engineering Soils

CIEN 234-Structural Design in Wood

CIEN 235-Municipal Design

CIEN 236-Highway Materials Testing II

CIEN 237-Design of Urban Road Systems

CMNS 142-Technical Communications II for Engineering Technology

CIEN 103-Co-op Work Term III (May - August) 4 months

Semester Four
CIEN 240-Project

CIEN 241-Project Management

CIEN 242-Steel Detailing and Estimating

CIEN 244-Structural Design in Concrete

CIEN 245-Municipal Engineering

CIEN 246-Pavements

CIEN 248-Construction Law

CIEN 249-Computer Applications for Civil Engineering

Suggested Okanagan College Electives:

Chemistry-CHEM 111, CHEM 112
Geology-EESC 111
Math-MATH 112
Physics-PHYS 111
Mechanical Engineering Technology 

This program gives students an opportunity to enter the exciting and demanding field of mechanical engineering. The program is structured to provide a solid foundation in:

· Computer-aided design and drafting (CAD) 

· Manufacturing (metal and plastics processing, automation, robotics, and computer-aided manufacturing (CAM) for computer numeric control (CNC) machining) 

· Design (mechanical, electro-mechanical, thermal, hydraulic and pneumatic systems, and heating, ventilating & air conditioning (HVAC)), and 

· Management (quality, production operations, and project management)

A strong emphasis on computer application software is followed throughout the Mechanical Engineering Technology program. The importance of effective communication and presentation skills is stressed in all course work.

Water Quality & Environmental  Engineering Technology
http://www.okanagan.bc.ca/calendar/programs/engineering-technologies/water-quality-environmental-engineering-technology.html
This program provides training in the design, use and maintenance of water systems and wastewater and waste disposal facilities, and environmental monitoring. Students will learn the analysis, distribution and treatment of water and wastewater as required by municipalities, water-use industries and environmental monitoring agencies. Areas of study include hydrology, hydraulics, instrumentation and control, water and wastewater management, biology and chemistry, as they relate to environmental monitoring, collection, analysis, treatment and distribution of water and wastewater. Courses include surveying, computer science, mathematics, English, physics, and environmental law. Emphasis will be placed on practical experience in analytical techniques, equipment maintenance and trouble-shooting, and data management. The program is nationally accredited at the level of Engineering Technologist by the Canadian Technology Accreditation Board (CTAB). While attending college, students may register with the Applied Science Technologists and Technicians of the Province of British Columbia (ASTTBC). After two years of acceptable experience, graduates may become fully certified members. The program offers the option for coop placement in the industry after the second semester.

Water and Wastewater Technology Option: Training in the areas of engineering technology, sewage treatment, industrial wastewater treatment, domestic waterworks and irrigation systems. Topics include plant design, water maintenance, collection and distribution systems, and water analysis and treatment for human consumption.

Environmental Monitoring Option: Training for technologists responsible for monitoring water in domestic, industrial or environmental settings as public or private employees. Topics include an understanding of techniques to assess chemical, biological and physical aspects of water quality.
Year 1 all options 
Semester One 
CHEM 115 -Introductory Chemistry for WQT I

COSC 115 -Microcomputer Orientation

CMNS 132 -Technical Communication I for Engineering Technology

MATH 128 -Mathematics for WQT

WQT 111 -Hydrology

WQT 113 -Electricity

WQT 115 -Basic Instrumentation

Semester Two All Options 
BIOL 175 -Environmental Biology

CHEM 125 -Introductory Chemistry for WQT II

WQT 121 -Introduction to Water and Wastewater Management

WQT 122 -Hydraulics

WQT 123 -Instrumentation

WQT 124 -Maintenance I

WQT 100 -Surveying (30 hours in one week of May)

WQT 120 -Chlorination (30 hours in one week of May)

WQT 101-Co-op Work Term I (May - August) 4 months

WQT 102-Co-op Work Term II (September - December) 4 months

Year 2 Water and Wastewater Technology Option 
Semester Three 
BIOL 278 -Water and Wastewater Microbiology

CHEM 214 -Qualitative Chemical Analysis I

COSC 127 -Computer Science for WQT

ELEN 210 -Maintenance II

CMNS 142 -Technical Communication II for Engineering Technology

WQT 211 -Wastewater Treatment

WQT 213 -Process Control Theory

WQT 103-Co-op Work Term III (May - August) 4 months

Semester Four 
CHEM 224 -Qualitative Chemical Analysis II

WQT 216 -Geographic Information Systems

WQT 221 -Environmental Law

WQT 222 -Water Distribution and Wastewater Collection

WQT 223 -Computer Control Applications

WQT 224 -Advanced Water Treatment and Distribution

WQT 226 -Advanced Wastewater and Solid Waste Technology

Year 2 Environmental Monitoring Option 
Semester Three 
BIOL 275 -Freshwater Plants and Animals

BIOL 278 -Water and Wastewater Microbiology

CHEM 214 -Qualitative Chemical Analysis I

COSC 127 -Computer Science for WQT

CMNS 142 -Technical Communication II for Engineering Technology

WQT 126 -Applied Environmental Hydrology

WQT 211 -Wastewater Treatment

WQT 103 -Co-op Work Term III (May - August) 4 months

Semester Four 
BIOL 279 -Limnological Methods

CHEM 224 -Qualitative Chemical Analysis II

WQT 216 -Geographic Information Systems

WQT 221 -Environmental Law

Plus two electives approved by the department - with a minimum of six instructional hours. Approved electives (subject to change):

STAT 121 Elementary Statistics

ECON 115 Principles of Micro-Economics

WQT 222 Water Distribution and Wastewater Collection

WQT 224 Advanced Water Treatment and Distribution

WQT 226 Advanced Wastewater and Solid Waste Technology

WQT 240 Directed Study

Analytical Chemistry Technology Diploma Program
http://www.okanagan.bc.ca/calendar/programs/university-studies/science/analytical-chemistry-diploma.html
The Diploma in Analytical Chemistry Technology (ACT) trains students as chemical technologists in industry relevant and employment-ready instrumental analysis skills. The ACT program is a two-year, four semester program that requires the completion of 70 credits of coursework. The program provides graduates with a solid understanding of the protocols common to analytical laboratories including sampling and sample preparation, quality assurance, quality control, quality assessment, instrumental analysis and calibration, data processing and interpretation, and reporting. In particular, this program involves thorough integration of statistical analysis and quality assurance / quality control (QA/QC) within its curriculum while stressing effective and relevant report writing and communication skills. Students receive extensive experience with a variety of the modern instruments they will encounter in future work environments, are trained in safe and environmentally sound laboratory practices, develop technical writing and public presentation skills, and gain experience in the team-work approach to problem solving. Graduates of the ACT program acquire instrumental analysis skills that enable them to readily enter laboratories, becoming productive employees with a minimum of specific job orientation and training.

Graduates can seek employment as trained chemical analysts in a wide variety of laboratories in industry, government, and institutions, including academic, environmental, chemical, mining and smelting, pulp and paper, petrochemical, food, beverage, brewer and vintner, and health laboratories. Graduates of the ACT program may have the option of pursuing Bachelor of Technology programs at other institutions in British Columbia and across Canada, or other Bachelor degrees that have completion of a two-year diploma level program as the admission requirement. The College is currently seeking national accreditation for this program by the Canadian Technology Accreditation Board which would allow graduates to be eligible for professional registration as an Applied Science Technologist after two years of related work experience. 

Semester I
CHEM 112
CMNS 133
COSC 171
MATH 136
PHYS 117
STAT 121
Semester II
CHEM 122
CHEM 226
PHYS 227
CHEM 161
CHEM 162
CHEM 163
Semester III
CHEM 251
CHEM 252
CHEM 253
CHEM 254
CHEM 255
CMNS 143
Semester IV
CHEM 261
CHEM 262
CHEM 263
CHEM 264
CHEM 265
CHEM 266

Selkirk College 

http://selkirk.ca/programs/rr/
Headquartered in Castlegar, Selkirk College serves the West Kootenay and Boundary regions of south-central British Columbia. It operates a total of eight campuses and learning centres in Castlegar, Nelson, Trail, Grand Forks, Nakusp and Kaslo to provide these and surrounding communities with a wide variety of educational opportunities. The college offers well over 100 university arts and sciences courses. Selkirk offers two year university transferable associate degree and diploma programs in many disciplines, including Arts, Sciences, and Engineering. In most cases, students can earn the first two years of a four year bachelor degree at Selkirk, and then transfer into the third year of degree programs. Selkirk College also offers an Accelerated Associate Degree, which allows students to complete an associate degree in a little over one year.

University Arts and Sciences

http://selkirk.ca/programs/uas/p
Selkirk College offers first and second year university courses that have formal transfer to universities and university colleges in British Columbia and other Canadian and United States institutions. Detailed course-by-course transfer information can be found in the BC Online Transfer Guide. Students may choose to study full or part time, take a single course or complete up to two full years of university studies. Students who successfully complete two full years of general university studies courses are awarded a Liberal Arts and Science Diploma. 

The School of University Arts and Sciences offers courses and programs in Biology, Chemistry, Computer Science, Geography, Geology, Mathematics, Physics and Statistics.
Engineering Transfer

The Selkirk College two year Engineering (Applied Science)1 program is for students wishing to transfer into university engineering degree programs, and provides first year engineering along with the strong background in mathematics and physics required by the engineering discipline.

APSC 100  Engineering Graphic Communications

This course is an introduction to the principles of graphic communication used in the engineering field. In this course the following topics are covered: orthographic projections; isometric drawings; section and auxiliary views; dimensioning; descriptive geometry topics including intersections and vector analysis; applications vary from geology/mining to truss analysis. Forms of data presentation are discussed including American and International standards. AutoCAD is a software tool commonly used in the presentation of graphical information. Topics covered in the use of AutoCAD include but are not limited to: template drawings and file management; setting limits, units, layers and line types; scale factors; drawing and editing commands; creating text and styles; dimensioning and styles; plotting; solid modeling and design; block creation; model vs. paper space. 

APSC 120  Introduction to Engineering

A course designed to introduce students to the Engineering profession. Information on the profession, the branches of Engineering, and the work conducted by practicing Engineers in the different disciplines is provided. The course includes field trips to various industries and guest lectures by practising Engineers.

BIOL 051  Introduction to Biology II

This course provides an introduction to human anatomy and physiology. Topics covered include mitosis and asexual reproduction, meiosis and sexual reproduction, genetics, circulation, respiration, excretion, bones and muscles, nerves, endocrinology and immunity. A fundamental understanding of homeostatic mechanisms is stressed. The instructor may choose to include selected topics on the structure and function of plants as part of the course. The course is appropriate for students requiring an equivalent to Grade 12 biology.

BIOL 104  Biology I

A course designed for those students who require first year biology in their program of study or who wish to go on to further study in biology. The course includes cell biology, biochemistry, and an examination of the processes of life in the plant and animal body. A strong emphasis is placed on the development of critical thinking skills through problem solving, research design, and laboratory analyses.

BIOL 106  Biology II

Along with BIOL 104 (Biology I), this course provides an overview of the study of living things. Biology 106 presents topics in population, community and ecosystem ecology, and classical and molecular genetics. Evolution provides a unifying theme for the course. A strong emphasis is placed on the development of critical thinking skills through problem solving, case studies and laboratory investigation.

BIOL 164  Human Anatomy and Physiology I

This course provides an integrative approach to the normal structure and function of the human body. Repair and replication, structural support, nervous integration, movement and metabolism are examined at the cellular, tissue and system levels. Recent scientific discoveries are presented as a means of relating the systems studied to various applied disciplines including health care and Kinesiology.

BIOL 165  Human Anatomy and Physiology II

A continuation of Biology 164, this course covers the cardiovascular, respiratory, lymphatic, urinary and digestive systems. Endocrinology is discussed throughout as a means of integrating the various systems to the function of the body as a whole. The focus remains on application of knowledge gained in this course.

BIOL 200  Principles of Ecology

Ecology is the study of the distribution and abundance of organisms, and the interactions that determine distribution and abundance. This course provides an introduction to the major principles of ecology. Ecological concepts are discussed as they apply to individuals, populations, communities, and ecosystems. Basic statistical methods for ecology are used to analyse data gathered in field and laboratory experiments. 

BIOL 202  Principles of Genetics

This course provides the student with a knowledge of classical and reverse genetics. Topics covered include Mendelian inheritance, chromosome theory of heredity, sex determination, mutation, the structure and function of genes, molecular genetics, and the genetic structure of populations. Experimental techniques used in molecular genetics are also introduced.

BIOL 204  Cell Biology

This course provides the student with a thorough knowledge of cell structure and function. Topics covered include biomolecules, membranes, organelles, cell movement, cell signaling, gene regulation, and transcription and translation. Experimental techniques used in modern cellular and molecular biology are also introduced. 

BIOL 206  Introductory Biochemistry

This course provides an introduction to biochemistry including protein structure and function, and representative catabolic and anabolic pathways. Topics covered include water, enzyme kinetics and enzyme structure and function.  Experimental techniques used in biochemistry and molecular biology are also introduced.

BIOL 210  Biology of Vascular Plants

BIOL 210: Biology of Vascular Plants provides a study of vascular plants emphasizing anatomy, evolution of structure, taxonomy, and ecology. Topics include cell and tissue types, growth and development, basic physiology and comparative studies of the divisions of vascular plants. A final case study of timberline plants draws the different subject areas together for a practical review. Lab work involves working with live samples and prepared slides of important plant tissues, learning how to identify shrubs in winter, carrying out a greenhouse experiment, and participating in a field trip. 

BIOL 212  Microbiology

This course is a survey of the microbial world, with discussions of the medical and ecological significance of key organisms. The biology of micro-organisms (including bacteria and viruses) is a key focal point, but there will also be discussions of immunology and pathology. The laboratory component will build basic skills necessary to perform and interpret research in the fields of medical microbiology, industrial microbiology, environmental microbiology, immunology and virology. A basic knowledge of biology will be presumed, including basic cell biology, ecology, physiology, biochemistry and metabolism. 

BIOL 214  Vertebrate Morphology

This course provides experience in the functional and evolutionary analysis of vertebrate structure. The course is required or recommended in most degree programs in animal biology, zoology, conservation biology, environmental biology, ecology, physiology, and health sciences. The term vertebrate morphology refers to the structure of back-boned animals (fish, amphibians, reptiles, birds, and mammals). The Biology 214 curriculum emphasizes the development of communication, problem-solving, self-directed learning, information retrieval, and critical thinking skills. The course includes laboratory, seminar, investigative, report-based, and problem-based learning exercises. 

BIOL 220  Investigations in Biology

A field or laboratory project course taught cooperatively by department faculty and some community agencies. Data collection, report writing, seminar presentation, and lab analytical procedures will be taught as required to carry out an approved project. For university second year unassigned credit.

BIOL 50  Introduction to Biology - Advanced Level

This course is an appropriate introduction to biology for students lacking high school prerequisites who wish to enter a course or program requiring Grade 11 biology, or who simply want to refresh their knowledge of the subject. Biology 50 provides a basic introduction to the characteristics of living things: biologically important principles of chemistry and physics, cell structure in plants and animals, bioenergetics, diversity, ecology, and evolution.

CHEM 110  Fundamentals of Chemistry

This introductory general chemistry course leads into science or engineering programs for students who have taken Chemistry 11 (or equivalent) or who need improvement to their chemistry background. It provides an extensive review of the fundamentals of chemical nomenclature, reactions and stoichiometry involving solids, gases and solutions. Current theories of atomic and molecular structure are introduced. The lab portion of this course is the same as CHEM 122. 

CHEM 122  General Chemistry I

This introductory general chemistry course leads into science or engineering programs for students who have a solid chemistry background, including Chemistry 12 or equivalent. After a short review of fundamental chemistry, classical and quantum mechanical concepts are used to discuss atomic and molecular structure. The lab work stresses scientific observations and measurements using chemical syntheses and quantitative analyses. 

CHEM 125  Foundations of Chemistry II

This general chemistry course is the continuation of either Chemistry 110 or Chemistry 122. Chemistry 125: Foundations of Chemistry II begins with an investigation of intermolecular forces in liquids and solids, followed by the colligative properties of solutions. Next, it presents the principles of equilibria applied to pure substances and aqueous solutions of acids, bases and salts. The laws of thermodynamics applied to chemical substances are introduced. The field of organic chemistry is surveyed; topics include the physical and chemical properties of alkanes and alkenes, stereochemistry, and addition, substitution, and elimination reactions. The laboratory work involves the measurement of physical and chemical properties as well as chemical syntheses.

CHEM 212  Organic Chemistry I

This introductory organic chemistry course begins with an investigation of the correlation between structure and acidity (basicity). Next, the organic chemistry introduced in CHEM 125 (alkanes, stereochemistry, nucleophilic substitution and elimination reactions of alkyl halides) is reviewed briefly. The chemistry of alkenes and alkynes is also examined. The course concludes with an exploration of spectroscopic methods (IR, 1H and 13C NMR, MS, and UV) as tools in organic structure determination. The laboratory work for this course provides practical experiences with separation/purification techniques, molecular synthesis, and qualitative analytical methods applied to organic compounds.

CHEM 213  Organic Chemistry II

This organic chemistry course is a continuation of CHEM 212. The survey of organic families is continued with a study of aromatic compounds, alcohols, ethers, aldehydes and ketones, as well as carboxylic acids and carboxylic acid derivatives. The chemistry of a variety of compounds of biological interest is also discussed. The laboratory work involves synthesis and organic structure determination. 

CHEM 220  Introductory Inorganic Chemistry

In this introductory inorganic chemistry course the elemental and molecular properties of matter are examined using modern concepts of atomic structure and bonding. Coordination chemistry is presented in detail through nomenclature, structure and bonding theories, physical and chemical properties, preparations and reactions for typical compounds. The laboratory work combines qualitative, quantitative and spectrophotometric analyses with the synthesis of a coordination compound. 

CHEM 222  Introductory Physical Chemistry

In this introductory physical chemistry course the basic concepts of chemical thermodynamics and equilibria are presented. The properties of solutions, electrochemical reactions, acidic and basic systems are examined. The principles of reaction kinetics are introduced. In the laboratory, some quantitative properties of physicochemical systems are measured. 

CHEM 50  Basic Principles of Chemistry - Advanced Level

This introductory course is designed to be equivalent to Chemistry 11 at the high-school level. Chemistry is introduced as an experimental science. Chemical symbols, nomenclature and the quantitative aspects of chemical reactions are emphasized. The fundamentals of classical atomic and molecular structure are presented. The field of organic chemistry is briefly introduced. The laboratory experiments provide opportunities to work with standard labware and apparatus, to observe a variety of chemical reactions and to carry out some quantitative measurements. 

GEOG 130  Introduction to Physical Geography

Weather and climate, soils and vegetation, development of slopes and fluvial landforms with particular reference to western North America.

GEOG 136  The Geography of British Columbia

The application of basic geographical concepts and techniques to a study of British Columbia.  The course includes a mandatory weekend field trip. 

GEOG 140  Introduction to Cultural Geography

Geography 140: Introduction to Cultural Geography studies the relationships between culture, space, place, and environment. A wide variety of cultures, their landscapes, and the changes they are undergoing will be examined through a geographic lens.

GEOG 230  Economic Geography

The location and distribution of primary, secondary, and tertiary economic activities and the way in which they interact over space. Resource development and the problems of regional economic disparities. 

GEOG 232  Geomorphology

A laboratory and project-oriented course dealing with the development of landforms, with particular emphasis on local features. 

GEOG 240  Regional Geography of Canada

Consideration of regional concepts through a detailed study of the geography of Canada.  

GEOG 254  Map and Air Photo Use and Application

Map and Air Photo Use emphasizes the practical application of maps and air photos in natural resource management. Students will become familiar with: types of maps and air photos; indexing systems; using maps and air photos in the field; map and air photo reading and measuring techniques; obtaining data for mapping; basic photo interpretation; satellite image interpretation; and stratification of data.  The course includes eight hours of lab time which will be scheduled at a later date, and may include evenings and/or weekends. 

GEOL 132  Introduction to Physical Geology

A study of the processes and principles of rock formation, diastrophism, erosion, landforms, and mineral deposits.

GEOL 142  Introduction to Historical Geology

An introduction to the study of earth history and the development of life, with particular reference to North America.

MATH 100  Calculus I

A course designed to provide students with the background in calculus needed for further studies. This course includes: a review of functions and graphs; limits; the derivative of algebraic, trigonometric, exponential and logarithmic functions; applications of the derivative including related rates, maxima, minima, velocity and acceleration; the definite integral; an introduction to elementary differential equations; and, applications of integration including velocity, acceleration, areas, and growth and decay problems. This course utilizes a graphing calculator as a tool to assist students in the analysis of functions, their derivatives and integrals.

MATH 101  Calculus II

This course is a sequel to MATH 100 for those students who wish to major in mathematics, sciences or applied sciences. The course includes: antidifferentiation and integration; the definite integral; areas and volumes; transcendental functions; techniques of integration; parametric equations; polar coordinates; indeterminate forms, improper integrals and Taylor's formula; and infinite series. This course utilizes a graphing calculator and a tool to assist students in the analysis of functions, its derivatives or integrals.

MATH 112  Precalculus

This course is intended for students wishing to take university calculus but needing preparation in addition to Grade 12 mathematics or the equivalent university preparatory or adult basic education course. Topics include algebra, functions and graphing, polynomials and rational functions, exponentials and logarithmic functions, trigonometric functions, analytic geometry and an introduction to limits and difference quotients.

MATH 130  College Mathematics I

A finite mathematics course primarily for non-physical science students who do not require a course in calculus. Topics include such things as sets, graphs, matrices and linear systems, introductory linear programming, and mathematics of finance.

MATH 131  College Mathematics II

A sequel to MATH 130. Includes such topics as counting techniques, probability, and statistics. 

MATH 140  Calculus I for Social Sciences

An introductory course in calculus designed to provide students majoring in business, the life sciences or the social sciences with the necessary mathematical background for further study in these areas. The course includes functions, limits, the derivative and its application, anti-differentiation and the indefinite integral, elementary differential equations and some applications.

MATH 200  Multivariable Calculus

This course is the sequel to Math 101. It is intended for students in science, mathematics and/or engineering. Topics include: three-dimensional vectors and the geometry of 3-D space; vector functions and the calculus of vector functions including applications to velocity, acceleration, normal and tangential vectors; functions of several variables; partial differentiation and applications; multiple integration and applications, cylindrical and spherical coordinates; and an introduction to vector analysis.

MATH 215  Differential Equations

Math 215: Differential Equations is a first course in ordinary differential equations for mathematics majors, engineering students and science majors. Various methods of solving first and second order differential equations are studied along with related applications. The method of Laplace Transforms is explored as are numerical methods such as the Euler methods and the Runge-Kutta method. Phase space is introduced as a tool to discuss non-linear systems and their stability. Additional topics including power series methods may be covered as time permits.

MATH 221  Introductory Linear Algebra

Topics include systems of equations, row reduction, matrix inversion, rank, determinants, vector spaces and subspaces, linear independence and bases coordinate vectors, change of basis, linear mappings, eigenvectors, diagonalization. This course will use Maple software to support the mathematics laboratory and the learning and teaching process.

MATH 50  Algebra and Trigonometry - Advanced Level

This course is equivalent to Principles of Math 11. It is also useful for those wishing to upgrade mathematics skills for career program and trades training. The course includes: graphs, linear equations, functions, systems of equations, inequalities, polynomials and factoring, rational equations, exponents and radicals, quadratic equations, and trigonometry. 

MATH 60  Algebra and Trigonometry - Provincial Level

This course is a continuation of Algebra and Trigonometry - Advanced Level and is an equivalent to Principles of Math 12. The course includes a review of basic algebra, functions, transformations, systems of equations, exponential and logarithmic functions, trigonometric functions, identities and equations, application of transcendental function, and arithmetic and geometric sequences and series.  The course introduces counting and probability

PHYS 050  Basic Principles of Physics

A college preparatory course. Topics include the study of motion, Newton’s laws, momentum, energy, properties of matter, heat, sound, light, and electricity. (3,2)(0,0)

PHYS 102  Basic Physics I

A non-calculus survey of mechanics, heat and vibrations. This course includes the topics of linear motion, projectile motion, newton's laws, energy, momentum, circular and rotational motion, thermal properties of matter, vibrations and sound.

PHYS 103  Basic Physics II

A non-calculus survey of optics, electricity, magnetism, and modern physics. This course includes the topics of light, geometrical and physical optics, electrostatics, circuits, electro-magnetism, atomic and nuclear physics.

PHYS 104  Fundamental Physics I

A calculus-based survey of mechanics and thermodynamics. This course is designed for students interested in further study in Physical Science and Engineering.

PHYS 105  Fundamental Physics II

A calculus-based survey of waves, sound, optics, electricity and magnetism. This course is designed for students interested in further study in Physical Science and Engineering.

PHYS 200  Principles of Mechanics

This physics (engineering) course is designed to further the student's ability to apply Newton's laws of motion to problems which involve the following concepts: coordinate systems; free body diagram; equivalent force systems; the statics of particles and rigid bodies; friction and force; particle mass and acceleration. Problem-solving is emphasized, where both analytic (vector) and graphic techniques are used to solve the assigned problems.

PHYS 201  Applied Mechanics

A continuation of PHYS 200, the content of this course is based upon the dynamics of particles and rigid bodies. The purpose of this course is to develop the student's understanding of the following physical concepts: both absolute and relative velocity and acceleration (kinematics); relative motion; kinetics of both particles and rigid bodies; work, energy and potential energy; impulse (linear/angular) and momentum (linear/angular); conservation of energy and momentum.

PHYS 202  Electricity and Magnetism

Fundamentals of electric and magnetic fields, motion of charged particles in electric and magnetic fields. Basic DC and AC circuit theory. Maxwell’s equations. 

PHYS 210  Relativity and Quanta

This course is concerned with topics in modern physics. It aims to promote fundamental understanding of physical concepts and theories of modern physics. Topics include the special theory of relativity, Lorentz transformations, dynamics and conservation laws, quantum physics, the experimental evidence for quantization, basic concepts in quantum mechanics and their application to simple systems of atoms and nuclei.

STAT 105  Introduction to Statistics

This course is intended for social and environmental science students and others who would benefit from a one-term statistics course. Topics include estimation of means and hypothesis testing. Applications are explored.

STAT 206  Statistics 

This course provides an introduction to statistical methods intended for students of Engineering or the Sciences. Descriptive statistics, probability and inferential statistics are covered at a level appropriate for students with some calculus background. The students will learn to calculate confidence intervals and perform hypothesis testing for experiments involving one and two samples. Linear regression and correlation may be introduced if time permits. 

School of Renewable Resources

http://selkirk.ca/programs/rr/
Selkirk College is committed to providing the most flexible, nationally accredited environmental science programming in Canada. The college’s School of Renewable Resources offers a suite of natural resource sector programs, listed below. 

One Year Certificate


Renewable Energy
Nationally Accredited 

Forest Technology
Two Year Technical Diplomas 
Integrated Environmental Planning Technology
Recreation, Fish And Wildlife Technology
Advanced Diploma/Bachelor Degree
Geographic Information Systems
Selkirk College boasts an internationally recognized applied research center, Selkirk Geospatial Research Center (SGRC). The center specializes in the development and uses of mapping technologies designed to aid in solving critical issues pertaining to environmental and socio-economic problems. Experienced and capable researchers apply the best technology to help approach decisions with greater understanding. While applied research is the heart of the SGRC, the same expertise and equipment offers excellent training capacity. Courses provide training covering the breadth of geospatial technology and software used in research, industry and government organizations. 

Since 1985, faculty and students of the School of Renewable Resources have managed 590 hectares of forested crown land under a Woodlot Licence agreement with the British Columbia Ministry of Forests. The woodlot consists of two operating areas: Blueberry Creek (360 Ha.), West of Castlegar, and McPhee Creek (230 Ha.), East of Castlegar. The two operating areas offer a wide range of resource values and management objectives such as water, wildlife, recreation, visual quality, and timber. The woodlot provides a crucial role in Renewable Resources programs by connecting student learning directly to a land base. Students participate in virtually all aspects of management of the woodlot from data collection, road location, and prescription development to conducting planting, brushing and spacing work. 

There are a number of examples of partial cut and variable retention silviculture systems, innovative road building, interpretive hiking trails, and watershed restoration activities that serve as demonstration areas for the College and community at large. The School of Renewable Resources is also developing a long-term Soil Productivity research trial in partnership with the Ministry of Forests.

Built on the foundation of a common core first year curriculum, the college offers students several flexible pathways to a career in environmental sciences.
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School of Renewable Resources


Courses offered include:

IEP 166-3 Applied Microbiology
IEP 254-4 Hydrology I
IEP 255-3 Hydrology II
IEP 260-4 Systems Ecology I
IEP 261-4 Systems Ecology II
IEP 263-4 Water Pollution Chemistry
IEP 264-4 Air Pollution Chemistry
IEP 270-3 Computer Applications I
IEP 271-3 Computer Applications II
RFW 272-4 Techniques in Wildlife Management I
RFW 280-4 Fish Management I
RRS 154-4 Map and Air Photo Use
RRS 158-3 Introduction to GIS
RRS 162-4 Botany and Forest Ecology
RRS 163-4 Forest Ecology
RRS 164-4 Geology, Landforms and Soils
Forest Technology Diploma 
http://selkirk.ca/programs/rr/academicprograms/forestry/
Two Year Technical Diploma in Castlegar
Selkirk College’s Forestry Program is known throughout the country for excellence in forest technology education. As an environmental science this program emphasizes an ecological approach to forest land management. Subject areas include applied ecology, planning, regeneration, inventory, hydrology, habitat and forest protection. Students spend more than 50 percent of their class time in the field learning in real world projects. The program also emphasizes achievement of proficiency in advanced technology including Geographic Information Systems and Global Positioning Systems. The College's graduates are benefiting from training and the recognition by government, industry and communities of the importance of better forest management. 

Degree Programs

The Forest Technology Program ladders into Selkirk College’s Bachelor In Geographic Information Systems and counts as the first two years of this program. Alternately, there graduates can transfer to other universities. Selkirk's Forest Technology graduates have successfully transferred credit towards degrees in universities throughout Canada and the United States. Selkirk College also has formal transfer arrangements with University of Northern BC, Thompson Rivers University, and Royal Roads University.

Common Core

The first year of Forest Technology, Recreation, Fish & Wildlife Technology and Integrated Environmental Planning Technology programs share of a core of common courses emphasizing resource skills, knowledge and attitudes in: inventory, measurement, mapping, communications, math, and interpretation. The second year of each program synthesizes the skills, knowledge, and attitudes of first year with applied management, planning, and advanced techniques and principles. Integration of learning in each program is required. With the adoption of a common first year, students interested in dual diploma's can now complete any second or third diploma with one additional year of study.

CO-OP 170 / 270 / 370 Co-op Work Terms

Renewable Resources students can enroll in the Co-op Education program, which consists of four-month work terms that allow students to access unique experiential learning. These courses provide the practical application of academic studies. Students spend work terms at an employer site. A report covering each work term is required. Co-op work terms are administrated as regular course work with both cost and reporting requirements. Benefits include maintenance of full-time student status as well as access to employment and experience unavailable outside of the Co-op Program. 

Graduates find employment in BC, Canada and internationally with government, small and large industry, non government organizations, First Nations and the consulting sector. 85% of graduates find both seasonal and full time forestry employment within two months of graduation. 

Course of Studies

	Course
	Name
	Lec
	Lab

	Term 1

	MATH 160-3
	Technical Mathematics
	3
	0

	RRS 152-4
	Surveying
	1
	4

	RRS 161-3
	Environmental Field Techniques
	2
	3

	RRS 162-4
	Botany and Forest Ecology
	2
	3

	RRS 164-4
	Geology, Landforms and Soils
	2
	3

	RRS 191-2
	Introduction to Computers II
	0
	2

	TWC 150-3
	Introduction to Technical Communications I
	3
	0

	 
	Total:
	13
	15

	Course
	Name
	Lec
	Lab

	Term 2

	IEP 166-3
	Applied Microbiology(Elective)
	2
	3

	MATH 190-3
	Resource Statistics I
	2
	1

	RRS 154-4
	Map and Air Photo Use
	0
	4

	RRS 158-3
	Introduction to GIS
	3
	0

	RRS 163-4
	Forest Ecology(Elective)
	3
	3

	RRS 170-4
	Fish and Wildlife Ecology
	2
	3

	TWC 151-3
	Introduction to Technical Communications II
	3
	0

	 
	Total:
	15
	14

	Course
	Name
	Lec
	Lab

	Term 3

	FOR 278-3
	Field School
	0
	0

	Course
	Name
	Lec
	Lab

	Term 4

	FOR 250-4
	Silviculture I
	3
	4

	FOR 252-2
	Forest Resource Management
	2
	0

	FOR 260-4
	Applied Forest Hydrology and Forest Road Engineering
	3
	4

	FOR 265-4
	Forest Measurements
	2
	3

	FOR 271-4
	Applied Ecology
	2
	3

	FOR 274-4
	Forest Health Management
	2
	3

	 
	Total:
	14
	17

	Course
	Name
	Lec
	Lab

	Term 5

	FOR 200-1
	Field Trip Study
	0
	0

	FOR 251-4
	Silviculture II
	3
	4

	FOR 253-3
	Forest Policy
	1
	2

	FOR 261-4
	Forest Harvesting
	3
	4

	FOR 275-3
	Forest Pest Management
	1
	3

	RRS 250-3
	Integrated Resource Management
	2
	2

	RRS 290-3
	Computer Applications
	0
	3

	 
	Total:
	10
	18


MATH 160-3 Technical Mathematics

This is an applied math course, focusing on the technical math skills required in Renewable Resources work. Topics include: computation, 2-D and 3-D trigonometry, conversion factors, derived and empirical formulas, exponentials and logarithms, and map scales.

RRS 152-4 Surveying

Practical use of common survey instruments and techniques used by resource management technicians. Use and maintenance of basic surveying instruments and equipment; measurement of distance, direction, and elevation; obtaining and recording topographic and planimetric data.

RRS 161-3 Environmental Field Techniques

Environmental Field Techniques RRS 161 is an introduction to measurements and the sampling methods used to assess, classify, and evaluate vegetation of forest and range land, wildlife populations,  streams, and air and water quality.  Emphasis is placed on proper techniques for laying out plots, collection methods for various types of data, and the proper use of measurement equipment.

RRS 162-4 Botany and Forest Ecology

This course is an introduction to the basics of Botany and Forest Ecology. Topics include plant identification of approximately 100 native plants that occur in the West Kootenay. Ecosystem description follows the Biogeoclimatic Ecosystem Classification system. Lectures cover topics in photosynthesis, respiration, transpiration, translocation, ecosystem classification and the distribution of various ecosystems in British Columbia. Approximately 70% of labs occur in the field.

RRS 164-4 Geology, Landforms and Soils

This course covers identification of common rocks and minerals, landforms, and soils of British Columbia and study of their properties in relation to management of the forest environment and landscape.

RRS 191-2 Introduction to Computers II

This course builds upon the computer concepts from RRS 190 by offering advanced computer applications and techniques specific to the Integrated Environmental Planning Technology program. Emphasis will be placed on the use of spreadsheets, database applications, web design, and desktop mapping.

TWC 150-3 Introduction to Technical Communications I

A review of basic English skills is undertaken in this course. Also included is an introduction to general principles in written technical communication and its application to renewable resource management. Classroom sessions focus on developing writing skills, academic research and documentation, the organization and interpretation of data, oral presentation skills, and job search techniques.

IEP 166-3 Applied Microbiology

This introductory, applied environmental microbiology course covers basic microbiological theory and skills including safe lab practices; aseptic technique; preparation of media; isolation and growth of pure cultures; gram staining; microbial enumeration using pour plates, spread plates, membrane filtration and optical density; and identification of micro-organisms using biochemical tests.

MATH 190-3 Resource Statistics I

This course covers standard tests and techniques of statistics and the application of these statistical measures in renewable resources management.

RRS 154-4 Map and Air Photo Use

This course emphasizes the practical application of maps and air photos in resource management.  Students become familiar with types of maps and air photos, indexing systems, using maps and air photos in the field, map reading and measuring techniques, photo interpretation and measuring techniques, obtaining data for mapping, stratification of air photos, and remote sensing techniques

RRS 158-3 Introduction to GIS

This course will provide training in Computer Drafting, Geographic Information Systems (GIS) and Global Positioning Systems (GPS) as relevant to the fields of environment, forestry, fish, wildlife and recreation. Emphasis will be placed on developing hands-on expertise with drafting and GIS Software such as ArcGIS and Softree. Global Positioning Systems (GPS) data collected in the field will be integrated into mapping exercises for analysis and display.

RRS 163-4 Forest Ecology

This course is a continuation of RRS 162, with further studies of local forest ecosystems and how they function. Tree silvics, soils, energy, nutrient cycling, and climate are some of the topics covered. The course will also focus on the impact of various types of management on local forest ecosystems. Topics are covered in both the classroom and the field.

RRS 170-4 Fish and Wildlife Ecology

Identification and ecology of vertebrate animals, habitat requirements and habitat disturbance implications. Guidelines and management strategies to minimize impact of other resource uses on fish and wildlife

TWC 151-3 Introduction to Technical Communications II

An introduction to general principles in written technical communication and oral presentation. Lectures focus upon business correspondence, the informal and formal report, technical style, and graphic illustration. Students practice delivery techniques for oral presentations of technical data in renewable resource management. Collaborative activities and teamwork skills are practiced and encouraged.

FOR 278-3 Field School

Ten days of practical field work at the end of the Winter semester. Major projects are planting, silvicultural measurements, juvenile spacing, and field mapping and engineering. This course is scheduled for two weeks (seventy hours) after final exams in late April.

FOR 250-4 Silviculture I

This course prepares the students for immediate employment as a forest technician in British Columbia through instruction in silvicultural theory, the application of silvicultural treatments and the use of sampling to monitor silviculture activities. Ecological, operational, economic, and legislative considerations will be presented. The emphasis of this course is on the silvics of southern interior tree species, silviculture surveys, reforestation (natural and artificial regeneration), site preparation, field assessments and preparation of logical and feasible reforestation prescriptions. Field and office case studies are used throughout.

FOR 252-2 Forest Resource Management

This course serves as an introduction to the prominent legislation, which directs forest management practices and forest tenures in British Columbia.  Topics include; current issues, administration and ownership, access to legislation, introduction to forest tenures, review of main legislation, decision making and financial analysis, resource sustainability and allowable annual cut determination.

FOR 260-4 Applied Forest Hydrology and Forest Road Engineering

This course covers applied hydrology, total chance access planning, slope stability and environmental impacts, route corridor reconnaissance, road location, road standards, survey and design, road construction, bridges and drainage structures, legislation, permits and costing.

FOR 265-4 Forest Measurements

A study of the policies and procedures used for timber cruising, log scaling and waste assessment in British Columbia. Using timber valuation as a focal point, emphasis is placed on field data collection techniques, sampling methods, statistics and data compilation. The roles of the Ministry of Forests and the forest industry are also explored.

FOR 271-4 Applied Ecology

This course provides enhanced and new skills related to the successful management of forest ecosystems. The course emphasis is on applied ecological principles, data collection and analysis, and the applied use of relevant legislation and guidebooks. Subject matter includes studies of ecosystem classification, stand and landscape level ecology, plant autecology, soils, riparian management areas, watershed management, biodiversity, and prescription design. All subject areas are covered in the classroom or the field.

FOR 274-4 Forest Health Management

This course consists of an extensive field examination of a wide range of prominent forest health agents and conditions.  This includes field recognition, biology, ecological role and forest management implications of various forest insects, fungi and abiotic agents.  Other topics include the recognition and management of invasive weed species, assessment of forest health agents in conjunction with silviculture surveys and harvesting prescriptions, management of root diseases and assessment of bark beetle occurrences.

FOR 200-1 Field Trip Study

During the spring of the fourth semester, second year students will participate in a field trip to study away from the Castlegar Campus. The field trip provides an opportunity for students to see, first hand, current management practices, ecosystems and resource management issues in other regions of the province. Students will be actively involved in trip planning and will be presented with opportunities to develop communication skills, job finding skills and professionalism. (This course is available only to students registered in the second year of the Forestry program.)

FOR 251-4 Silviculture II

This course is a continuation of Forestry 250. Treatments studied include seed and cone collection, and stand tending (juvenile spacing, commercial thinning, pruning, brushing and weeding, and fertilization) and selection of appropriate silviculture systems and development of silviculture and stand management prescriptions. All topics are studied in the classroom and in the field.

FOR 253-3 Forest Policy

This course explores the Acts and Regulations affecting forest management in BC, the rights to harvest timber, the tenure system, appraisals and value of timber, elements of the Forest and Range Practice Act, private land management, and resource management ethics.

FOR 261-4 Forest Harvesting

An in-depth examination of total chance harvest planning; harvest systems including, ground, cable and aerial; layout considerations; log transport; and the environmental impacts of harvesting operations.

FOR 275-3 Forest Pest Management

This winter semester course expands on materials presented in the Forest Health Management Course.  Emphasis is placed on the ecological role and management strategies for selected insect defoliators, bark beetles, wood boring insects, stem and foliage diseases, dwarf mistletoes, stem decays and exotic species.  The class also examines the assessment of danger trees, agents found in forest nurseries, cone and seed damage and natural population regulation mechanisms.

RRS 250-3 Integrated Resource Management

This course introduces students to the process of identifying, evaluating and integrating a wide range of social, economic and environmental values in the resource management discipline.  The course makes use of a variety of delivery techniques including lecture, discussion, student presentations, group activities, assigned readings and guest speakers.  Topics include dispute resolution, current issues, resource valuation and economic concepts, non-timber forest products, range management, Aboriginal issues, resource planning, public participation, visual landscape management and timber supply review process.

RRS 290-3 Computer Applications

This course introduces computer applications commonly used in resource management. Instruction includes: Computer mapping with Softree and ArcGIS 9.0 incorporating FRGIS and TRIM data. Topics such as traverse reduction, map assembly and display, as well as data transfer are covered. Spreadsheet solutions using Microsoft Excel, Database basics using Microsoft Access are used. Creating presentations with Microsoft PowerPoint are introduced and developed. File Management and basic data translation is covered throughout the course as we manipulate and display data using these software tools.

Integrated Environmental Planning

http://selkirk.ca/programs/rr/academicprograms/iep/
Two Year Technical Diploma

The two-year Integrated Environmental Planning Technology Program prepares students to meet growing needs for technologists capable of assisting in all areas of environmental assessment and monitoring. Program graduates are familiar with planning processes and their respective environmental information needs. Graduates of this program are trained in GIS data entry and spatial analysis using Arc GIS and other software, environmental chemistry, ecology, hydrology, communication, economics, and planning to name a few. Graduates possess the practical field and laboratory skills and technical competencies not only to acquire, compile, analyze, evaluate and present environmental information, but also to integrate it effectively into formal planning and review processes. The Environmental Planning Technology Program is nationally accredited with the Canadian Council of Technologists and Technicians. 

Common Core

The first year of Forest Technology, Recreation, Fish & Wildlife Technology and Integrated Environmental Planning Technology programs consists of a core of common courses emphasizing resource skills, knowledge and attitudes in inventory, measurement, mapping, communications, math, and interpretation. The second year of each program synthesizes the skills, knowledge, and attitudes of first year with applied management, planning, and advanced techniques and principles. Integration of learning in each program is required. Students interested in dual diplomas can complete any second or third diploma with one additional year of study.

CO-OP 170 / 270 / 370 Co-op Work Terms

Integrated Environmental Planning Technology students can enroll in the Co-op Education program, which consists of four-month work terms that allow students to access unique experiential learning. These courses provide the practical application of academic studies. Students spend work terms at an employer site. A report covering each work term is required. Co-op work terms are administrated as regular course work with both cost and reporting requirements. Benefits include maintenance of full-time student status as well as access to employment and experience unavailable outside of the Co-op Program. 

Career Potential

Graduates of the Integrated Environmental Planning Technology program work for government, industry, environmental consulting and other individuals who understand the environment and the importance of its consideration in development of environmental protection, drinking water, wastewater, stormwater, groundwater, air quality, air monitoring, air pollution abatement, global climatic change, waste management, waste reduction, environmental planning, GIS, public health, environmental education, renewable energy, land-use, reclamation and resource planning. Approximately half of all IEPT graduates continue their education at university (Selkirk College advanced diploma in GIS, RRU, U of L, UNBC, U of A, BCIT, NAIT, BCIT or TRU) and then find work in the environmental sector. The other half of program graduates go directly from Selkirk to employment in the environmental field. There are IEPT graduates working as GIS technologists, GIS analysts, wildlife technologists, environmental coordinators, zero waste co-ordinator, environmental compliance technologists etc. Several IEPT graduates have also completed environmental work contracts in developing countries (Thailand, the Phillippines, and Nigeria). 

Degree Completion

The Integrated Environmental Planning program now ladders into the Selkirk College Bachelor in Geographic Information Systems and counts as the first two years of this program. Selkirk's Integrated Environmental Planning graduates have successfully transferred credit towards degrees in universities throughout Canada and the United States. Selkirk College also has formal transfer arrangements with Royal Roads University, University of Lethbridge, Thompson Rivers University, Seneca College, Cape Breton University, University of Alberta and the University of Northern BC. These universities and others recognize the IEP Diploma and transfer credits earned toward degree programs in Environmental Science or Management. Royal Roads, Thompson Rivers University and the University of Lethbridge offer a full two years of credit for an IEP diploma.

Course of Studies

	Course
	Name
	Lec
	Lab

	Term 1

	MATH 160-31
	Technical Mathematics
	3
	0

	RRS 152-42
	Surveying
	1
	4

	RRS 161-33
	Environmental Field Techniques
	2
	3

	RRS 162-44
	Botany and Forest Ecology
	2
	3

	RRS 164-45
	Geology, Landforms and Soils
	2
	3

	RRS 191-26
	Introduction to Computers II
	0
	2

	TWC 150-37
	Introduction to Technical Communications I
	3
	0

	 
	Total:
	13
	15

	
	
	
	

	Term 2

	IEP 166-38
	Applied Microbiology(Elective)
	2
	3

	MATH 191-29
	Resource Statistics
	2
	0

	RRS 154-410
	Map and Air Photo Use
	0
	4

	RRS 158-311
	Introduction to GIS
	3
	0

	RRS 163-412
	Forest Ecology(Elective)
	3
	3

	RRS 170-413
	Fish and Wildlife Ecology
	2
	3

	TWC 151-314
	Introduction to Technical Communications II
	3
	0

	 
	Total:
	15
	13

	
	
	
	

	Term 3

	IEP 275-215
	Field School
	0
	70

	 
	Total:
	0
	70

	Course
	Name
	Lec
	Lab

	Term 4

	IEP 163-416
	Environmental Chemistry
	3
	3

	IEP 250-417
	Integrated Environmental Planning Applications II
	3
	5

	IEP 254-418
	Hydrology I
	2
	3

	IEP 260-419
	Systems Ecology I
	2
	3

	IEP 270-320
	Computer Applications I
	1
	4

	MATH 291-221
	Resource Statistics II
	0
	2

	 
	Total:
	11
	20

	Course
	Name
	Lec
	Lab

	Term 5

	IEP 200-122
	Field Trip Study
	0
	0

	IEP 251-423
	Integrated Environmental Planning Applications III
	2
	3

	IEP 255-324
	Hydrology II
	1
	3

	IEP 261-425
	Systems Ecology II
	2
	3

	IEP 263-426
	Water Pollution Chemistry
	3
	3

	IEP 264-427
	Air Pollution Chemistry
	3
	3

	IEP 271-328
	Computer Applications II
	3
	0

	MATH 292-229
	Resource Statistics III
	0
	2

	 
	Total:
	14
	17


First year courses are the same as the forestry program above.

IEP 163-4 Environmental Chemistry

This introductory chemistry course covers basic environmental chemistry theory and techniques. The course provides training in lab safety, use of laboratory glassware, skills like preparation and dilution of stock solutions, use of standard methods for water quality tests like suspended and dissolved solids, pH, conductivity, alkalinity, and dissolved oxygen by titration.

IEP 250-4 Integrated Environmental Planning Applications II

In this course, the first of a two-course sequence including IEP 251, small teams of students apply the knowledge and skills acquired previously and concurrently in other program courses to design and begin to implement a comprehensive, self-directed study to achieve a specified planning objective in a designated geographic area. Each team establishes study requirements, develops a complete study proposal and work plan, obtains and evaluates relevant existing information about the study area, collects and compiles field data needed to verify or update existing data or to describe additional environmental characteristics of the area, and prepares and submits a baseline data report.

IEP 254-4 Hydrology I

This course is an introductory study of air and water in our environment including their properties, the natural processes which affect them, and practical experience in the collection and analyses of field and laboratory data using standard techniques and equipment.

IEP 260-4 Systems Ecology I

This course is an introduction to the science of ecology, building on concepts and information introduced in first year IEP and RRS courses. Emphasis is placed on the basics of ecology, and will focus on the structure and function of various communities including alpine, subalpine, wetland, riparian, aquatic and lakeshore ecosystems. Labs will explore various methods of sampling, analysing, and reporting on the physical site factors, habitat, vegetation and wildlife components of these communities.

IEP 270-3 Computer Applications I

Geographic Information Systems (GIS) provides the capability to effectively analyze spatial data to assist in the decision making process for those in government, industry and consulting. This course introduces the fundamental concepts and applications of GIS as relevant to environmental planning. Emphasis is placed on developing hands-on expertise with desktop GIS software (ArcView) for displaying and querying spatial data, manipulating tabular data, initiating queries, developing charts and producing map layouts.

MATH 291-2 Resource Statistics II

This course is a continuation of Math 191-2 (Resource Statistics I). Topics include linear regression and correlation, inferential statistics, confidence intervals, hypothesis testing, goodness of fit and contingency tables.﻿

 IEP 200-1 Field Trip Study

During the spring of the 4th semester, second year students will participate in a field trip to study away from the Castlegar campus. The field trip provides an opportunity for students to see first hand, current management practices, ecosystems and resource management issues in other regions of the province. Students will be actively involved in trip planning and will be presented with opportunities to develop communication skills, job finding skills and professionalism. This course is available only to students registered in the second year of the IEP Program. The course fee changes yearly dependant upon trip logistics. This fee ranges between $250 and $300 plus additional expenses that are not covered by the college.

IEP 251-4 Integrated Environmental Planning Applications III

In this course, knowledge and skills acquired in other program courses are again used by established, self-directed student teams to complete the planning studies initiated in IEP 250. This course focuses on analyses and aggregation of data collected in the previous semester, predictions of environmental effects of different development options, evaluations of the ecological and socioeconomic significance of those effects, a comparison of the options based on those evaluations, and the selection and presentation of a final development plan.

IEP 255-3 Hydrology II

This course is a more in-depth study of the effects of water on our environment. Practical examples are presented for examination, data collection, analyses, and interpretation in several areas including: snowpack, limnology, groundwater, surface runoff and flooding, small hydropower and hydraulic modeling.

 IEP 261-4 Systems Ecology II

This course examines the botanical component of ecosystems, beginning with a continuation from IEP 260. In addition, this course provides a detailed coverage of the use of various botanical keys for plant identification of Pterophytes, Gymnosperms, and Angiosperms. Protocol for conducting a rare plant survey are developed using the system of Red and Blue lists developed by the BC Conservation Data Centre and Committee on the Status of Endangered Wildlife in Canada. The application of botanical and ecological skills to the restoration of ecosystems in BC is discussed in a final project for the course.

IEP 263-4 Water Pollution Chemistry

This course continues the study of environmental chemistry with an emphasis on water quality, water and wastewater treatment. This course reinforces laboratory safety and lab skills acquired in year one. The course explores properties of water and introduces the use of colorimetry and atomic absorption spectrophotometry (AAS). Labs cover a benthic invertebrate study, toxicity testing, coagulant dosing, testing water for chlorine residual, and the quantitative determination of a metal in water samples using both a colorimetric method and AAS. In addition to water analysis, data analysis and data presentation using a spreadsheet is emphasized.

IEP 264-4 Air Pollution Chemistry

This course continues the study of environmental chemistry with an emphasis on air quality and reinforces laboratory safety and laboratory skills acquired in IEP 163, 166, and 263. The course explores air quality and methods for the collection and analysis of gases, particles and biological matter in air samples. Air stability, mass balance and stack dispersion modelling are introduced. A project to use lichens to assess air quality is included. 

IEP 271-3 Computer Applications II

This course explores advanced analysis techniques in Geographic Information Systems relevant to environmental planning issues. Students build upon prior expertise with GIS software to examine applications related to terrain and suitability modeling. Designed as a project-based course, students apply their skills to real-world project management by completing the steps required to take a GIS project from initial proposal to final map production and report generation.

MATH 292-2 Resource Statistics III

This course is a continuation of Math 291-2 (Resource Statistics II). Topics include sampling techniques, experimental design, and computer-based applications. Additional topics may include analysis of variance, non- parametric statistics, or time series forecasting.

Recreation, Fish and Wildlife

http://selkirk.ca/programs/rr/academicprograms/rfw/
Two Year Technical Diploma

Program Objectives

The focus of this two-year program in Recreation, Fish and Wildlife Program is to provide relevant learning experience for individuals seeking careers in parks, forest recreation, fish and wildlife management, conservation or commercial recreation. The emphasis of the program is in the growing field of recreation and tourism, and fish and wildlife management in the working forest and in protected areas. The program of study is designed to lead into three major areas of interest: recreation planning and management, fish and wildlife management, and ecosystem management. The dedicated individual, with adequate motivation and an interest in a very competitive field, can develop a rewarding career in recreation, fisheries or wildlife management.

The focus of the Recreation, Fish and Wildlife Program is to provide relevant learning experience for individuals seeking careers in parks, forest recreation, fish and wildlife management, conservation or commercial recreation. The emphasis of the program is in the growing field of recreation and tourism, and fish and wildlife management in the working forest and in protected areas. The program of study is designed to lead into three major areas of interest: recreation planning and management, fish and wildlife management, and ecosystem management. The dedicated individual, with adequate motivation and an interest in a very competitive field, can develop a rewarding career in recreation, fisheries or wildlife management.

Common Core

The first year of Forest Technology, Recreation, Fish & Wildlife Technology and Integrated Environmental Planning Technology programs will consists of a core of common courses emphasizing resource skills, knowledge and attitudes in: inventory, measurement, mapping, communications, math, and interpretation. The second year of each program synthesizes the skills, knowledge, and attitudes of first year with applied management, planning, and advanced techniques and principles. Integration of learning in each program is required. With the adoption of a common first year, students interested in dual diploma's can now complete any second or third diploma with one additional year of study.

CO-OP 170 / 270 / 370 Co-op Work Terms

Integrated Environmental Planning Technology students can enroll in the Co-op Education program, which consists of four-month work terms that allow students to access unique experiential learning. These courses provide the practical application of academic studies. Students spend work terms at an employer site. A report covering each work term is required. Co-op work terms are administrated as regular course work with both cost and reporting requirements. Benefits include maintenance of full-time student status as well as access to employment and experience unavailable outside of the Co-op Program. 

Career Potential

Graduates are immediately employable and have developed careers such as: national park wardens, provincial park rangers, parks planning technicians, environmental interpreters, outdoor recreation technicians, fish and wildlife technicians, recreation resource officers, fisheries officers, and resource management technicians with private sector firms. Many graduates find work with consulting firms who serve the diverse resource management field. Employment rates over the past few years have over 75% of graduates working in the field of Recreation, Fish and Wildlife within two months of graduation.

Degree Programs

The Recreation Fish and Wildife Program now ladders into the Selkirk College Bachelor in Geographic Information Systems and counts as the first two years of this program. Selkirk's Recreation Fish & Wildlife graduates have successfully transferred credit towards degrees in universities throughout Canada and the United States. Selkirk College has formal transfer arrangements with University of Northern BC, University of British Columbia, Thompson Rivers University, University of Alberta. Additionally, students wishing to pursue Conservation Officer Training have successfully transferred credit to Lethbridge.

	Course of Studies

	Course
	Name
	Lec
	Lab

	Term 1

	MATH 160-31
	Technical Mathematics
	3
	0

	RRS 152-42
	Surveying
	1
	4

	RRS 161-33
	Environmental Field Techniques
	2
	3

	RRS 162-44
	Botany and Forest Ecology
	2
	3

	RRS 164-45
	Geology, Landforms and Soils
	2
	3

	RRS 191-26
	Introduction to Computers II
	0
	2

	TWC 150-37
	Introduction to Technical Communications I
	3
	0

	 
	Total:
	13
	15

	Course
	Name
	Lec
	Lab

	Term 2

	IEP 166-38
	Applied Microbiology
	2
	3

	MATH 190-39
	Resource Statistics I
	2
	1

	RRS 154-410
	Map and Air Photo Use
	0
	4

	RRS 158-311
	Introduction to GIS
	3
	0

	RRS 163-412
	Forest Ecology
	3
	3

	RRS 170-413
	Fish and Wildlife Ecology
	2
	3

	TWC 151-314
	Introduction to Technical Communications II
	3
	0

	 
	Total:
	15
	14

	Course
	Name
	Lec
	Lab

	Term 3

	RFW 255-315
	Outdoor Skills I - Spring Field School
	0
	0

	Course
	Name
	Lec
	Lab

	Term 4

	RFW 200-116
	Field Trip Study
	0
	0

	RFW 251-317
	Policy and Enforcement
	0
	3

	RFW 256-318
	Backcountry Risk Analysis and Mitigation
	1
	4

	RFW 262-419
	Ecosystem-Based Management
	2
	3

	RFW 263-420
	Outdoor Recreation Operations and Management
	2
	4

	RFW 272-421
	Techniques in Wildlife Management I
	2
	3

	RFW 280-422
	Fish Management I
	2
	4

	 
	Total:
	9
	21

	Course
	Name
	Lec
	Lab

	Term 5

	RFW 257-323
	Avalanche Hazard Assessment and Management
	4
	0

	RFW 265-324
	Commercial Recreation Management
	2
	3

	RFW 273-325
	Techniques in Wildlife Management II
	2
	3

	RFW 276-326
	Resource Communications
	0
	3

	RFW 281-427
	Fish Management II
	2
	3

	RRS 250-328
	Integrated Resource Management
	2
	2

	RRS 290-329
	Computer Applications
	0
	3

	 
	Total:
	12
	17


First year courses are the same as the forestry program above.

RFW 255-3 Outdoor Skills I - Spring Field School

During a two-week course in the spring, students gain practical skills directly related to their field of studies. Activities may include electro-fishing, flat-water canoeing, rock climbing and wildlife enhancement.  Scheduled after final exams in late April (ten days, seventy hours).

RFW 200-1 Field Trip Study

During the 4th semester, second year RFW students will participate in field-based studies away from the Castlegar Campus. This two-week field trip provides students with the opportunity to refine field technical skills within different ecosystems and regions of the province.

Students will undertake experimental field activities in two focused areas of study; Outdoor Recreation Pursuits and Fish and Wildlife Management. Students will be actively involved in the planning for these trips and will be presented with opportunities to develop team skills, leadership and professionalism throughout the course duration.

RFW 251-3 Policy and Enforcement

This course covers the study of acts and regulations governing resource management, as well as the policies and procedures of enforcement. The emphasis is on interpreting and enforcing park, fish, wildlife and forestry acts and regulations, and the provincial courts system. Role-playing is used in enforcement procedure training.

RFW 256-3 Backcountry Risk Analysis and Mitigation

In this course, students integrate the knowledge and skills acquired in other program courses to identify, analyze, and manage areas of public and occupational risk within Park and Crown lands.  Human, terrestrial, aquatic, environmental hazards and risk are explored including an examination of leadership and decision-making skills, natural hazard analysis, land-use planning, risk management and mitigation, advanced navigation techniques, backcountry rescue, meteorology, and field weather forecasting

RFW 262 Ecosystem Management

The application of ecological principles, data collection, data analysis and implementation of an ecosystem approach to various land management plans. Emphasis is placed on the practical application of the Forest Practices Code guidebooks and related legislation. All topics are covered in the classroom and the field. 

RFW 263-4 Outdoor Recreation Operations and Management

This course is designed to prepare the student for employment in the field of outdoor recreation, particularly parks. The variety of organizations offering outdoor recreation opportunities in B.C. and their roles in the province are examined. Practical field skills such as trail and campground design, construction, and maintenance as well as analytical skills such as monitoring and managing impacts, assessing public safety, developing site plans and incorporating multiple natural resource and social values in protected area management will be studied and practiced. Examples or real contemporary recreational management issues are used to make the course current and relevant. 

RFW 272-4 Techniques in Wildlife Management I

This course prepares the student for immediate employment as a wildlife technician and park interpreter in British Columbia through instruction in wildlife management theory and the application of techniques used in wildlife management.

RFW 280-4 Fish Management I

This course covers the ecology and management of freshwater fish and aquatic ecosystems, including standard field and laboratory techniques used to sample these ecosystems. The emphasis is on evaluating, assessing and managing freshwater ecosystems in BC.

RFW 257-3 Avalanche Hazard Assessment and Management

This course extends the study of natural hazard assessment and land management to winter back-country environments.  The course is delivered as a project-based analysis of a local provincial park or recreation area, in which students identify and analyze avalanche terrain and site-specific snowpack characteristics for the risk of human and structural exposure to snow avalanches.  Topics include avalanche forecasting and public safety, land use planning, hazard mitigation, techniques in snowpack assessment and monitoring, avalanche rescue, SnoPro software and hazard mapping using ArcGIS.  Successful students receive a certificate in avalanche safety recognized by the Canadian Avalanche Association.

RFW 265-3 Commercial Recreation Management

Students will be exposed to the elements of commercial recreation operations from the proposal stage to the delivery stage including the nature and demand for outdoor commercial recreation activities. Particular attention is paid to the current policies and regulations governing commercial recreation in the province. Additional skills and knowledge related to contract management, developing and evaluating project proposals will be developed.

RFW 273-3 Techniques in Wildlife Management II

This course is a direct extension of RFW 272, continuing the development of an understanding of the ecological principles on which wildlife management is based. 

RFW 276-3 Resource Communications

Effective communication is critical to all RFW work environments. Communications is a two-way process and will be examined through exposure to a variety of approaches. Outgoing communication through writing, signs, brochures, displays and presentations will be emphasized as well as incoming communication through public involvement and questionnaires. Students will work on real-life projects to gain practical experience.

RFW 281-4 Fish Management II

This course covers the ecology and management of freshwater fish and aquatic ecosystems, including standard field, laboratory and office techniques used to sample in these ecosystems.  The emphasis is on evaluating, assessing and managing freshwater ecosystems in BC.  This course is a continuation of the material in RFW 280.

RRS 250-3 Integrated Resource Management

This course introduces students to the process of identifying, evaluating and integrating a wide range of social, economic and environmental values in the resource management discipline.  The course makes use of a variety of delivery techniques including lecture, discussion, student presentations, group activities, assigned readings and guest speakers.  Topics include dispute resolution, current issues, resource valuation and economic concepts, non-timber forest products, range management, Aboriginal issues, resource planning, public participation, visual landscape management and timber supply review process.

RRS 290-3 Computer Applications

This course introduces computer applications commonly used in resource management. Instruction includes: Computer mapping with Softree and ArcGIS 9.0 incorporating FRGIS and TRIM data. Topics such as traverse reduction, map assembly and display, as well as data transfer are covered. Spreadsheet solutions using Microsoft Excel, Database basics using Microsoft Access are used. Creating presentations with Microsoft PowerPoint are introduced and developed. File Management and basic data translation is covered throughout the course as we manipulate and display data using these software tools.

Renewable Energy Certificate

http://selkirk.ca/rr/program/renewableenergy/summary/
This one-year certificate is offered in Nelson. Selkirk’s program in Renewable Energy addresses a growing new field of study in renewable energy technologies including geothermal, micro hydro, wind, solar and biomass as alternate sources of energy.

Fall Semester 
RNW 101        Conservation I: Energy and the Environment

RNW 111        Electrical Fundamentals

RNW 113        Principles of Heat Transfer and Electronic Controls

RNW 120        Field Skills

RRS 191         Computer Applications

Math 160         Technical Mathematics

(21 Hours/week)

Winter Semester 
RNW 102        Conservation II

RNW 103        Biomass Energy Systems

RNW 105        Green Electricity: Small Hydro, Wind Power, Solar PV Energy Systems

RNW 107        Green Heat: Solar Thermal and Geoexchange Systems

RRS 158         Introduction to Geographic information Systems

RRS or Language Elective*

Geographic Information Systems

http://selkirk.ca/programs/rr/academicprograms/gis/
Geographic Information Systems training at Selkirk College prepares individuals to be trained geospatial experts in the environmental planning, business, industry and resource sectors. Emphasis is given to real world projects that require the latest technology enabling students to gain expertise in Geographic Information Systems, (GIS) remote sensing, Internet mapping technology, database management applications, global positioning systems (GPS), 3D visualization and a variety of related software applications. Selkirk offers two credentials in GIS

· Advanced Diploma 

· Bachelor Degree

Selkirk College offers a Bachelor Degree in Geographic Information Systems (BGIS). Built on the foundation of the Advanced Diploma in Geographic Information Systems, the BGIS allows students to extend their academic maturity to a Baccalaureate Level. Students can enter from a variety of backgrounds and complete the Advanced Diploma in Geographic Information Systems along with liberal arts requirements in order to complete the degree. Students can exit at a variety of points and attain cutting edge skills that can be widely applied.

Geographic Information Systems

1-Year Advanced Diploma at Castlegar 

Program Objectives

The Advanced Diploma in Geographic Information Systems is a 12-month program that utilizes advanced geospatial technology to provide leading-edge training. The program prepares individuals to be trained geospatial experts in the environmental planning, business, industry and resource sectors. Emphasis in the program is on providing opportunities for learners to work on real world projects that require the latest technology enabling them to build advanced expertise in Geographic Information Systems, (GIS) remote sensing, Internet mapping technology, database management applications, global positioning systems (GPS), 3D visualization and a variety of related software applications. This is an intensive program designed for learners entering with a recognized diploma/associate degree or higher and a background in computerized technologies; however, applicants with the requisite work experience and a background in GIS will be considered.

Co-op Education Option

Advanced Diploma in GIS students can enroll in Co-op Education. This program consists of four-month work terms that allow students to access unique experiential learning. Co-op work terms are administrated as regular course work with both cost and reporting requirements. Benefits include maintenance of full-time student status as well as access to employment and experience unavailable outside of the Co-op program.

Selkirk Geospatial Research Centre

Students gain the benefit of study in proximity to the Selkirk Geospatial Research Centre (SGRC), a leading-edge research centre specializing in the use of mapping technologies to solve critical issues pertaining to environmental and socio-economic problems. 

Career Potential

Graduates possess a highly desirable skill set that makes them immediately employable in a diverse range of employment sectors. Graduates can apply their skills to a previous occupation or field of study or begin a new career. GIS graduates find work in private sectors, consulting and government agencies. Graduates use their training to analyze geospatial data and build comprehensive databases to find solutions to challenging questions. Graduates can expect to work as GIS Analysts, GIS Applications Specialists, GIS project managers and Land Managers.

	Course of Studies

	Course
	Name
	Ttl

	Term 1

	GIS 302-31
	GIS Applications I
	48 

	GIS 303-32
	Applications II
	48 

	GIS 306-33
	Introduction to Remote Sensing I
	48 

	GIS 310-34
	GIS Data Management
	48 

	GIS 318-35
	Cartography and Mapping Fundamentals
	48 

	GIS 320-16
	GIS Professional Development I
	16 

	GIS 321-17
	Multimedia
	16 

	GIS 323-38
	Introduction to GPS
	48 

	GIS 329-39
	Visual Basic Programming
	48 

	 
	Total:
	368

	Course
	Name
	Ttl

	Term 2

	GIS 307-310
	Introduction to Remote Sensing II
	48 

	GIS 313-311
	Database Systems I
	48 

	GIS 314-312
	Database Systems II
	48 

	GIS 316-313
	CAD Mapping
	48 

	GIS 325-314
	Internet Mapping
	48 

	GIS 331-315
	Advanced GIS Applications
	48 

	GIS 427-316
	Project Management
	48 

	GIS 433-317
	Modeling and Customization
	48 

	GIS 435-318
	Spatial Statistics
	48 

	 
	Total:
	432

	Course
	Name
	Ttl

	Term 3

	GIS 490-319
	Thesis Preparation
	35 

	GIS 491-320
	Thesis Completion
	35 

	 
	Total:
	70


GIS 302-3 GIS Applications I

Introduction to the fundamentals of GIS theory, history and application. Emphasis will be placed on understanding how geospatial features are represented or captured as data and how these data can be managed, analyzed and presented using state‑of‑the‑art GIS tools. Hands‑on expertise will be developed with ESRI's ArcGIS software.

GIS 303-3 Applications II

A continuation of GIS Applications I, this course will build upon the fundamentals of GIS theory by examining data accuracy, scale, management and metadata, cartography, advanced analysis, 3D modelling, batching and scripting, and accessing, importing, and translating data. GIS needs assessments and project management issues will also be introduced. The lab portion of this course will focus on the use of ArcGIS and extensions for data creation, management, editing, display, queries, and analysis.

GIS 306-3 Introduction to Remote Sensing I

This course will integrate both lecture and lab time to cover the foundations of remote sensing and engage in specific applications such as image classification and multi‑spectral analysis

GIS 310-3 GIS Data Management

This course is an introduction to the fundamentals of spatial data and data management principles. With a focus on data specifically in BC and in relation to federal, provincial, municipal, regional and industry, students will learn about the variety and types of data and datasets commonly used. Topics include the ethics of data use, access to BC data, data translation and management tools and data management principles

GIS 318-3 Cartography and Mapping Fundamentals

Presentation of high quality maps that readily reveal land management, planning or environmental concerns is critical to ensure that important messages are conveyed in an easily interpretable fashion. This course introduces the concepts of cartographic design including 3D Visualization. Mapping fundamentals will address topics in coordinate systems, projections and datums and will be examined in their relationship to GIS technology

GIS 320-1 GIS Professional Development I

Knowledge of current and relevant trends in the GIS profession is essential for emerging technologists to achieve success in the professional world. This seminar course will feature GIS professionals from a diversity of sectors to discuss topics that include new and emerging geospatial technologies, professionalism, ethics, and project management skills

GIS 321-1 Multimedia

Presentation of GIS information using a diversity of media is essential in conveying key messages to aid the decision-making process. The multimedia course consists of a series of workshops designed to build skills in using Photoshop, Dreamweaver and Adobe Illustrator. Map and remotely sensed data is integrated into these software programs to enhance the quality of presentation, whether to the web, as images for presentations, or in creating visually captivating posters.

GIS 323-3 Introduction to GPS

Global Positioning Systems (GPS) is an essential skill for the acquisition of field data for integration into GIS for presentation or analysis. Topics in this course include field skills in data acquisition and lab-based skills in the correction and integration of GPS data into GIS. Students will receive the RISC Data Manager certification

GIS 329-3 Visual Basic Programming

This course introduces the fundamentals in programming theory and practical skills while using Visual Basic for Applications. Students will use Visual Basic for Applications to customize off‑the‑shelf software such as Excel.

GIS 307-3 Introduction to Remote Sensing II

Building upon the skills introduced in Introduction to Remote Sensing I, this course will continue with remote sensing software applications using PCI Geomatica V.9 that include; image processing, and geo‑referencing.

GIS 313-3 Database Systems I

As an integral part of GIS, the associated relational database system is used for query and analysis operations that aid in solving spatial problems. This introduction to relational database systems includes topics of; database models, structured query language (SQL), database design, data definition, data dictionaries and linking databases

GIS 314-3 Database Systems II

The purpose of this course is to introduce both conceptual and practical aspects of designing and developing a database. The course will provide an overview of several design methodologies and models. Following this overview, the course will cover database design and implementation using Oracle 9i and ArcSDE 9.0.

GIS 316-3 CAD Mapping

This course provides an introduction to using MicroStation computer‑assisted design and drafting software for mapping and GIS

GIS 325-3 Internet Mapping

The full range of Internet and Intranet mapping, including static maps, online data, and internet map and file services, is investigated. Most of the emphasis of the course will be on the use of ESRI's ArcIMS software to serve maps over the internet. We will also consider the freeware option MapServer and the OpenGIS Consortium's standards and GML (geographic markup language) which are currently under development.

GIS 331-3 Advanced GIS Applications

This course will examine the role of GIS in both municipal and regional government settings. The first half of the course will focus on municipal GIS and includes training in AutoDesk Map to maintain municipal cadastre base mapping. The second half of the course will focus on Regional District GIS including a strong background in Regional District governance and subsequent service delivery options. GIS Applications will examine the multitude of GIS datasets, their analysis, and application to real‑world issues specific to local government.

GIS 427-3 Project Management

GIS project management will focus on skills pertaining to issues surrounding the management of GIS projects from start to finish. Emphasis areas will include description of the project work environment, organizational skills and tools, deliverable oriented performance appraisals, leadership and team orientation. In addition to these emphasis areas, supporting information covering proposal writing, costing, budgeting, meeting preparation, time management and communication skills will be addressed.

GIS 433-3 Modeling and Customization

The objective of the course is to give students a basic understanding of the concepts and techniques for solving planning problems more efficiently through automation and customization of Geographic Information Systems. The course will focus on planning applications development using VBA programming and ArcGIS technology. Students will be exposed to a number of fundamental concepts of object modeling.

GIS 435-3 Spatial Statistics

Spatial Statistics is a two part course that starts with a review of essential statistical techniques and secondly consists of a concentration on statistical approaches related to spatial analysis. Emphasis will be placed on integrating practical examples into course exercises and projects. Basic statistical concepts of interpreting data, probability distributions, hypothesis testing, correlation and regression will be addressed along with geostatistical functions such as interpolation, point pattern analysis, kriging, and trend surface analysis

GIS 490-3 Thesis Preparation

Geographic Information Systems facilitates the solving of real-world problems. Special Projects A involves the design and planning of a project idea from initial concept to anticipated final outputs. Topics include an overview of the steps necessary to successfully integrate GIS into the decision-making process. Specific skills will be developed in project management, data management, identification of sources of error, determining analysis methods and recommending suitable final outputs.

GIS 491-3 Thesis Completion

Special Projects B is the implementation of a project as outlined and defined in Special Projects A. Implementation will involve building the database, conducting analysis with a variety of geoprocessing tools and producing final products. This course provides an opportunity for students to integrate their knowledge of CAD, GIS, remote sensing and databases to solve a specific problem.

Vancouver Community College
http://www.vcc.bc.ca/
Located in the heart of Metro Vancouver, VCC offers a wide array of upgrading and trades programs. Of interest to the natural resources sector is VCC’s University transfer program. 

University Transfer (First year courses)

VCC offers a variety of first-year, fully transferable university credit courses in the arts and sciences. Students can complete thirty credits towards a degree or take single courses as electives or prerequisites for transfer to other college or university programs or into VCC diploma programs. Students can apply for transfer credit across Canada as well as have the opportunity to participate in a college setting with smaller class sizes, greater access to and support from instructors and a learning environment that is centred around their educational or professional goals.

Biology 1 (BIOL 1100)

Biology 1100 (General Biology) is the first half of the majors course in general biology, from organisms through ecosystems. Lectures examine the history and diversity of life through explorations of ecology, evolution, structure and function relationships, development and genetics, with many examples from British Columbia. An integrated lab/lecture format allows efficient incorporation of concepts of anatomy, physiology, and development with investigative skills. Laboratory and field activities also examine local ecosystems and biota, and develop scientific practice.

Biology 2 (BIOL 1200)

Biology 1200 is the second half of the majors course in general biology, from cells to organisms. Lectures emphasize the integration of cells and the whole organism, and address biological chemistry, cell structure and function, DNA, RNA, and gene expression, homeostasis, animal and plant nutrition, molecular genetics, immunology, and biotechnology. Laboratory activities examine cells, cellular chemistry, genetics, and DNA, including DNA extraction, analysis, sequencing, and forensic techniques. They develop methods of scientific investigation, statistical analysis, collaboration, and reporting.

Calculus 1 (MATH 1100)

Calculus 1 is designed to provide students with a fundamental knowledge of differential calculus. Topics include the concepts of limit and continuity; rates of change; basic differentiation rules; derivatives of algebraic and transcendental functions; applied optimization problems; implicit differentiation; related rates; the Mean Value Theorem; linear approximations; curve sketching; antiderivatives; simple differential equations and models, simple parametric equations and polar coordinate

Calculus 2 (MATH 1200)

Calculus 2 is designed to provide students with a fundamental knowledge of integral calculus. Topics include antidifferentiation; the definite integral; the Fundamental Theorem of Calculus, areas and volumes; integration techniques; improper integrals; applications of the integral; numerical approximations; linear differential equations and applications; sequence and series including Taylor and power series; calculus with parametric curves and polar coordinates

Chemistry 1 (CHEM 1121)

The first course of the two-course sequence emphasizes the basic principles of structural chemistry, with application to chemistry of the elements. The laboratory illustrates the behaviour of chemical systems and some of the basic techniques associated with quantitative chemical experimentation. Chemistry 1121 is designed for students seeking a degree or diploma in a field of science, technology, or dental hygiene, among others. It is also suitable as an elective course for General Interest or Art students.

Chemistry 2 (CHEM 1223)

The second course of the two-course sequence emphasizes the basic principles of chemical equilibrium, chemical thermodynamics, and organic chemistry. The laboratory in Chemistry 1223 is intended to practice techniques learned in Chemistry 1121. Students are expected to increase skills in making observations, recording data accurately, interpreting data and generating hypothesis. Chemistry 1223 is designed for students seeking a degree or diploma in a field of science, technology, or dental hygiene, among others. It is also suitable as an elective course for General Interest or Art students.

Physics 1 (PHYS 1100)

Physics 1 is the first half of a standard 1st year calculus-based physics course (Physics 2 is the second half). The course covers mechanics and heat, including vectors, kinematics, dynamics, energy, momentum, rotational motion, fluids, elasticity, oscillations, waves, sound, thermal properties of matter and thermodynamics. In the laboratory, students develop research skills and use computers extensively

Physics 2 (PHYS 1200)

Physics 2 is the second half of a standard 1st year calculus-based physics course (Physics 1 is the first half). The course covers electricity and magnetism, geometric optics, physical optics and quantum physics (including radioactivity). In the laboratory, students use computers extensively and continue to develop research skills. 

TECHNICAL INSTITUTES

British Columbia Institute of Technology 

http://www.bcit.ca/
British Columbia Institute of Technology is headquartered in Burnaby. It has other campuses located in downtown Vancouver, plus numerous satellite locations scattered throughout MetroVancouver. As a polytechnical institution, BCIT emphasizes learning by doing. It provides hands-on, collaborative instruction and applied education BCIT offers full-time and part-time certificates, diplomas and applied bachelor's degrees.  BCIT offers over 400 programs and serves approximately 16,000 full-time students. 

Within the natural resources field, BCIT offers the following degrees:

· Bachelor of Engineering 

· Bachelor of Science 

· Bachelor of Technology 

· Applied Master of Technology 

BCIT offers full-time, part-time and online courses. BCIT offer bachelor's programs in the following disciplines:

· Civil Engineering 

· Computer Systems 

· Construction Management 

· Electrical Engineering 

· Electronics 

· Environmental Engineering Technology 

· Geomatics/GIS 

· Mechanical Engineering 

· Technology Management 

· Biotechnology - joint BSc (Co-op) with UBC 

A listing of all Engineering, Applied & Natural Sciences programs is available at http://www.bcit.ca/study/programs/list.php?cat%5B%5D=15&l%5B%5D=0&c%5B%5D=0
Degree Transfer in Science and Technology
http://www.bcit.ca/study/programs/0085000000
The Degree Transfer in Science and Technology program provides the equivalent of up to two years of studies required by identified BCIT degree programs. The primary objective of the program is to provide improved access to existing BCIT degree programs which require a sound foundation in the sciences. Articulated first and second year university science, mathematics and English courses provide the core. Along with a science and technology weekly seminar (a showcase of current science trends and diverse career options) the program provides sound foundations in science and technology, enabling students to explore thoroughly and make informed choices for their ongoing studies. Specialty courses or electives in the humanities and other applied sciences are offered as appropriate to the target degree programs to which the student may be aspiring. The Degree Transfer program fulfills first and second year course requirements for several BCIT BTech or BSc programs.

Term 1 (15 weeks)

DTST 1100-Science at Work Seminar-2.0

ENGL 1177-Academic Writing-3.0

One of the following Math courses:

MATH 1100-Calculus 1-5.0

MATH 1050-Technical Mathematics-5.0

A minimum of two of the following Science courses:

BIOL 1100-Biology 1-6.0

CHEM 1100-Principles of Chemistry 1-6.0

PHYS 1110-Fundamental Physics 1: Mechanics and Heat-6.0

Arts Elective:
One Liberal Studies course.

Term 2 (16 weeks)

ENGL 2377-Approaches to Literature-3.0

MATH 2100-Calculus 2-5.0

MATH 2250-Data Analysis and Presentations-3.0

A minimum of two of the following Science courses:

BIOL 2100-Biology 2-6.0

CHEM 2100-Principles of Chemistry 2-6.0

PHYS 2100-Fundamental Physics 2: Optics, Electricity, Magnetism, and Modern Physics-6.0

Arts Elective:
One Liberal Studies course.

 

Term 3 (15 weeks)

MATH 3100-Probability and Statistics-5.0

A minimum of two of the following Science courses**:

CHEM 3100-Principles of Organic Chemistry 1-6.0

CHEM 3338-Organic Chemistry 1 for Biotechnology-6.0

PHYS 3100-Electricity and Magnetism-3.0

PHYS 3200-Introduction to Modern Physics-3.0

BIOL 3100-Cell Biology-5.0

BIOT 3201-Microbiology 1-6.0

One additional Science Elective will be offered based on student demand, and will be determined by the Department.

Term 4 (16 weeks)

Three or four of the following Sciences:

BIOL 4100-Microbiology-6.0

BIOT 4201-Microbiology 2-6.5

CHEM 4100-Organic Chemistry 2-6.0

CHEM 4200-Introductory Analytical Chemistry-6.0

CHEM 4300-Introduction to Biochemistry-3.0

CHEM 4438-Organic Chemistry 2 for Biotechnology-6.5

PHYS 4100-Intermediate Classical Mechanics-3.0

PHYS 4200-Thermodynamics-3.0

Arts Elective:
One Liberal Studies course.

A list of course offerings can be viewed at www.bcit.ca/cas/liberalstudies/

COURSES

Biology

BIOL 1100 - Biology 1: Topics covered in Biology 1 includes the chemistry of life from atoms to macromolecules, cell structures and membranes, respiration, photosynthesis, mitosis and meiosis, genetics, DNA replication and protein production and evolution. Some topics will be covered only in lecture, some only in lab and others will be discussed in both lecture and lab. 

BIOL 2100 - Biology 2: This BCIT Biology course is the second of two general biology courses designed for transfer credit to all British Columbia universities and colleges. It includes both lecture as well as lab. It covers the monera, mycota, animalia, plantae with some emphasis on single celled eukaryotes. Much of the course will be dedicated to plants and animal structures and systems in addition to briefly covering topics in ecology. 

BIOL 3100 - Cell Biology: Cell Biology is the search for structure function relationships at the sub cellular level. Students will study the molecular interactions which take place within the cell. Students will learn how to successfully maintain cells and learn about other techniques that can be used in the analysis of organelle and cell function. This BCIT Biology course is designed to be recognized as transfer credit to all British Columbia universities and colleges. This course will utilize lecture, tutorials and wet labs to give a broad overview of the field of cell biology. 

BIOL 4100 - Microbiology: This BCIT microbiology course is designed to be recognized as transfer credit to all British Columbia universities and colleges. Microbial cell biology, growth, metabolism are discussed. Eucaryotic and procaryotic microorganisms are described. Major groups of microorganisms are surveyed. Procedures used in presentation of numerical and text data using the Internet and library resources, an equation editor, matrices, numerical algorithms, solver, macros, and animation.

MATH 3100 - Probability and the identification of microorganisms, the evaluation of antimicrobial activity, the growth and quantification of phage and detection of mutagens and carcinogens using a microbial system are employed. 

Biotechnology

BIOT 3201 - Microbiology 1: (UBC BIOT 205) Examines the history, scope and relevance of the field of microbiology. Discusses microbial structure, nutrition, growth and metabolism, the control of microorganisms and antimicrobial chemotherapy. Examines metabolism, nucleic acid synthesis, protein synthesis and regulation of enzyme activity. Performs techniques employed in enumeration and characterization of microorganisms, and procedures that distinguish between the major microbial groups.

BIOT 4201 - Microbiology 2: (UBC BIOT 206) Discusses microbial genetics, recombination, plasmids and recombination DNA techniques. Describes eucaryotic and procaryotic viruses, and surveys major groups of microorganisms. Also describes the role of microorganisms in the environment, industrial microbiology and biotechnology. Using a microbial system, employs procedures used in the identification of microorganisms, the evaluation of antimicrobial activity, the growth and quantification of phage and detection of mutagens and carcinogens. 

Chemistry

CHEM 1100 - Principles of Chemistry 1: This course offers a review of stoichiometry and chemical reactions, and then continues with the study of the following topics: gases, thermochemistry, liquids and solids, the modern view of atomic structure, theories of bonding and molecular structure, liquids and solids, and several selected applications of chemistry in environmental, engineering or health-related disciplines. 

CHEM 2100 - Principles of Chemistry 2: This course covers kinetics, equilibrium, acid-base chemistry, applications of equilibria, thermodynamics, and electrochemistry. 

CHEM 3100 - Principles of Organic Chemistry 1: The aim of this course is to introduce the principles of organic chemistry: Structure, bonding, functional groups, nomenclature of classes and of compounds, chirality and geometric isomerism; physical and chemical properties of alkanes, cycloalkanes, alkenes, alkynes, haloalkanes, alcohols and ethers. Kinetics and mechanisms of organic reactions; introduction to spectroscopy. The laboratory component of this course includes Functional Group Tests as well as simple preparations of some organic molecules. 

CHEM 3338 - Organic Chemistry 1 for Biotechnology: This course covers structure and bonding in organic compounds, acidity and basicity, factors affecting boiling point and solubility, extractions, nomenclature, and structure determination using IR and NMR spectroscopy. The preparations and reactions of alkenes, alkynes, alkyl halides, alcohols, ethers, epoxides, and sulfides will be examined. Laboratory exercises include the isolation and identification of natural products, qualitative tests for the identification of functional groups, preparation of samples for infrared analysis, and qualitative analysis by gas chromatography.

CHEM 4100 - Organic Chemistry 2: This course covers the synthesis, reaction mechanisms, and properties of polyfunctional organic compounds. The lab component will deal with common synthetic reactions and the characterization (physical properties, spectroscopic analysis, etc.) of the products 

CHEM 4200 - Introductory Analytical Chemistry: This course provides an introduction to the major areas of analytical chemistry including wet chemical analysis, electrochemical analysis, spectroscopy and chromatography. 

CHEM 4300 - Introduction to Biochemistry: This course is intended for students in any field of science who want a one-semester introduction to biochemistry but do not intend to become biochemistry majors. Topics include: Carbohydrates, Amino Acids and Peptides, Proteins, Enzymes, Lipids, Metabolism and Glycolysis. 

CHEM 4438 - Organic Chemistry 2 for Biotechnology: This course covers the nomenclature, properties, preparations, and reactions of aromatic compounds, carbonyl compounds, amines, amino acids, proteins, lipids and carbohydrates. Laboratory work involves the synthesis of a variety of compounds, isolation and purification techniques, qualitative and quantitative analysis using instrumentation. Students should be fluent with the following topics from CHEM 3338: nomenclature of hydrocarbons, alkenes, and alcohols, assign stereochemistry (R,S / E,Z), draw the mechanism of a substitution / elimination reaction, identify the hybridization used in bonding, resonance structures, proton NMR and IR spectroscopy. 

Degree Transfer in Science and Technology

DTST 1100 - Science at Work Seminar: This is a series of seminars showcasing careers in science and technology. Students will have the opportunity of learning about a diverse range of science and technology careers from field experts, recent graduates, site visits and multi-media presentations.

English

ENGL 1177 - Academic Writing: This course introduces students to the principles of university-level writing and critical reading. Academic writing focuses on the study and application of the principles of university-level discourse, with particular emphasis on exposition and persuasion. Students will read and analyze essays, and write their own compositions. In several language workshops, students will also learn fundamental strategies for developing an effective prose style. 

ENGL 2377 - Approaches to Literature: This course introduces students to the principles of university-level literary study and provides them with the skills to think and write critically about literature. The purpose of the course is to expand the students' understanding of literature and ideas through the study of poetry, drama and fiction, making specific reference to the works studied in the course. University transferable. 

Mathematics

MATH 1050 - Technical Mathematics: Emphasizes the integration of problem-solving strategies with mathematical and calculator skills in the context of relevant environmental health and biological applications. Topics include unit conversions, ratio/proportion, percentages (ppm, ppb), area/volume calculations for regular/irregular shapes and solids, linear, logarithmic and exponential functions with appropriate curve fitting (least squares), semi-log and log-log graphing, and trigonometry. Applications include pesticide mixtures, fluid/air flow, electrical networks, volumes and/or areas related to pools, toxic spills and septic fields, sound intensity and pressure, amplification and attenuation, radioactive decay, serial dilution problems, running log mean, circuit transients, frequency filtering, Nernst potential, resting membrane potential, transit/clinometer calculations, surveying problems, tomography, force diagrams, AC circuit analysis, and digital sampling. 

MATH 1100 - Calculus 1: Calculus 1 covers the following topics: functions and graphs; limits and continuity, the Intermediate Value Theorem; differentiation rules for algebraic, trigonometric, logarithmic and exponential functions and inverse trigonometric functions; applications of differentiation; Newton's method; analytic geometry; anti-differentiation. 

MATH 2100 - Calculus 2: Calculus 2 covers the topics of: definite and indefinite integrals; integration techniques; applications of integration; Riemann sums and integrals; the Fundamental Theorem of Calculus; improper integrals; first-order differential equations; polar coordinates and parametric curves; Taylor Series. 

MATH 2250 - Data Analysis and Presentations: Using real information and data from a career field of interest and/or other scientific and technical material, each student will explore engineering and technological applications of Excel integrated with Word, PowerPoint and the Internet. Topics include: collection, organization, analysis and Statistics: The course covers the organization and graphical representation of data, frequency distributions, measures of central tendency, variation and random sampling; fundamental probability theory, random variables, discrete and continuous probability distributions; sampling, estimation and hypothesis testing with both large and small samples; application to population means, proportions, difference of population means, paired differences; method of least squares, linear regression and correlation, goodness-of-fit tests and an introduction to analysis of variance and comparative experiments.

Physics

PHYS 1110 - Fundamental Physics 1: Mechanics and Heat: Physics 1110 is a calculus based survey of mechanics, heat, oscillations and waves. This course examines the fundamental concepts of physics. Topics include: kinematics in one and two dimensions, Newton's laws of motions and gravitation, work and energy, conservation of energy, linear momentum and collisions, rotational motion, oscillations, wave motion, temperature, thermal expansion and heat transfer. Applications of physics theory will be stressed through problem solving. Laboratory work is an essential part of this course stressing measurement, experimental technique and data analysis. 

PHYS 2100 - Fundamental Physics 2: Optics, Electricity, Magnetism, and Modern Physics: Physics 2100 is a calculus based survey of optics, electricity, magnetism, early quantum theory, and radioactivity. This course examines the fundamental concepts of physics. Topics include: Light, Interference, Diffraction, Electric Charge and Electric Field, Electric Potential, DC Circuits, Magnetism, Electromagnetic Induction, Faraday's Law, Induction, Photoelectric Effect, Bohr Model, Structure of the Nucleus, and radioactivity. Applications of physics theory will be stressed through problem solving. Laboratory work is an essential part of this course stressing measurement, experimental technique and data analysis. 

PHYS 3100 - Electricity and Magnetism: Physics 3100 is an intermediate course on electricity and magnetism. Topics include: Electrostatics, electric potential, inductors, transformers, DC and AC circuits, Maxwell's equations.

PHYS 3200 - Introduction to Modern Physics: Physics 3200 is an intermediate introduction to the theories of special relativity and quantum mechanics. Topics include: Galilean-Newtonian relativity, the Michelson-Morley experiment, simultaneity, Lorentz transformation, relativistic kinematics, and dynamics. Origins of quantum theory, Photoelectric effect, The Bohr Atom, quantization of energy, quantization of angular momentum, Heisenberg Uncertainty principle, Schrodinger wave equation, quantum theory of atoms, the periodic table, and atomic spectra. 

PHYS 4100 - Intermediate Classical Mechanics: Physics 4100 is an intermediate course on classical mechanics. Topics include: Vectors, Particle kinematics, Oscillations, Motion of a particle in three dimensions, Dynamics, Momentum, Gravitation and Central Forces. 

PHYS 4200 - Thermodynamics: Physics 4200 is an intermediate course on Thermodynamics. Topics include: Temperature, Heat, Ideal gas, First Law of Thermodynamics, Heat Engines, Entropy. 

Bachelor of Engineering 
BCIT offers several engineering programs. The Bachelor of Engineering (BEng) is composed of four years of full-time academic study. Students completing two years of study are awarded a Diploma of Technology.

Civil Engineering

http://www.bcit.ca/study/programs/8660beng
Civil engineering is a diverse, rewarding and challenging profession. Civil engineers and technologists team together to plan, design, construct and maintain road and rail transportation systems; port and airport facilities; bridges, tunnels, dams, and buildings of all types; water, gas and oil pipelines; energy-generating facilities; water, air and waste treatment plants, to name but a few of their activities in an ever expanding field of endeavour. Civil engineers are, to a great extent, the designers, builders and custodians of society's built environment as well as stewards of the natural environment. 

The primary aim of BCIT's Bachelor of Engineering (BEng) in Civil Engineering degree is to academically prepare the engineering student for professional practice. The curriculum focuses on developing strong skills in engineering science and design, communications, and management. Throughout the program, the students are given many opportunities to develop their critical thinking, problem solving and creative abilities. 

The first two years of the degree program present a broad, practical overview of the field of civil engineering. During the first two years, presentation of the course material is primarily delivered at a foundational level with engineering fundamentals stressed and reinforced across the curriculum. A strong understanding of practical physical principles is fostered and promoted and an abundance of learning opportunities is provided to practically apply these fundamentals to the solution of real-world design scenarios that would be encountered by both technologists and engineers. Throughout, opportunities are presented to students to strengthen their graphical, written, and oral communication skills. A significant amount of time is directly related to hands-on training in material testing, surveying, manual and computer-aided drafting, and instruction in the use of engineering software tools. A Diploma of Technology in Civil Engineering Technology credential is conferred after the first two years of academic study within this degree program. It ladders into BCITs BEng program.

The final two years of the degree program are academically rigorous, with thorough investigation of the theoretical foundations of civil engineering science and design topics. At the same time, the practical application of civil engineering knowledge is presented and applied through course assignments and project work. Additionally, the student is challenged to view the engineer's role from an interdisciplinary and multidisciplinary perspective. The role of the engineer as a manager is also developed. As well, in the final two years of the program, the student's educational experience is enriched through a series of liberal studies courses. To further develop engineering skills for professional practice, the degree concludes with the completion of a team-based capstone design project.

As an integral component of the degree program, all students must satisfy the Practical Work Experience requirement before graduation. All students seeking to complete the BEng in Civil Engineering must satisfy the Practical Work Experience requirement. This entails completing a minimum of 700 hours of relevant work experience after obtaining a Diploma of Technology. At least 300 of these hours must be completed before entering Level 5. The remaining hours must be completed prior to entering Level 7. The summer periods between years 2 and 3 and years 3 and 4 provide sufficient time to complete these requirements.

Level 1 (15 weeks)

CIVL 1010-Introduction to Civil Engineering-3.0

CIVL 1020-Statics-5.0

CIVL 1021-Graphical Communication-2.0

CIVL 1060-Applied Hydrology-4.0

COMM 1142-Communication for Civil Engineering 1-3.0

MATH 1422-Differential Calculus for Civil Engineering-5.0

PHYS 1192-Physics for Civil Engineering 1-5.0

SURV 1130-Surveying for Civil Engineering 1-3.0

Level 2 (20 weeks)

CIVL 2020-Mechanics of Materials 1-6.0

CIVL 2021-Computer Aided Drafting* (Term A)-2.0

CIVL 2022-Closed Conduit Hydraulics-4.0

CIVL 2023-Concrete Technology* (Term A)-2.0

CIVL 2040-Soil Mechanics 1* (Term B)-2.0

CIVL 2050-Subdivision Design* (Term B)-2.0

CIVL 2070-Introduction to Structural Design* (Term B)-2.0

COMM 2242-Communication for Civil Engineering 2-4.0

MATH 2422-Integral Calculus for Civil Engineering-6.5

PHYS 2192-Physics for Civil Engineering 2-6.5

SURV 2230-Surveying for Civil Engineering 2-4.0

Level 3 (15 weeks)

CIVL 3020-Civil Computer Applications-3.0

CIVL 3021-Computer Aided Design-3.0

CIVL 3040-Soil Mechanics 2-4.0

CIVL 3050-Road Design-4.0

CIVL 3060-Open Channel Hydraulics-3.0

CIVL 3070-Timber and Steel Design-6.0

CIVL 3090-Industry Project Proposal-1.0

COMM 3342-Communication for Civil Engineering 3-2.0

MATH 3422-Calculus for Civil Engineering 2-4.0

Level 4 (20 weeks)

CIVL 4032-Construction Estimating and Management-5.5

CIVL 4040-Geotechnical Analysis* (Term A)-2.5

CIVL 4050-Municipal Services-4.0

CIVL 4051-Pavement Design* (Term B)-2.0

CIVL 4070-Structural Analysis 1* (Term A)-2.5

CIVL 4073-Reinforced Concrete Design and Structural Detailing-5.5

CIVL 4090-Industry Project-4.0

COMM 4442-Communication for Civil Engineering 4-2.5

MATH 4422-Linear Algebra for Civil Engineering* (Term A)-2.0

MATH 4423-Statistics for Civil Engineering* (Term B)-2.0

OPMT 1180-Introduction to Engineering Economics* (Term B)-2.0

and

CIVL 4021-Land Development Modeling**-6.0

or

CHEM 6020-Chemistry for Civil Engineering** (Term A)-3.0

MATH 6010-Advanced Mathematics for Civil Engineering 1** (Term B)-3.0

Level 5 (15 weeks)

CIVL 6000-Civil Engineering Internship*-3.0

CIVL 7001-Civil Engineering and Society-3.0

CIVL 7020-Fluid Mechanics and Thermal Science-3.5

CIVL 7022-Structure and Properties of Materials-3.5

CIVL 7060-Environmental Engineering-3.0

CIVL 7070-Structural Analysis 2-3.0

LIBS 7001-Critical Reading and Writing-3.0

MATH 7010-Advanced Mathematics for Civil Engineering 2-3.0

Level 6 (15 weeks)-Credits

CIVL 7011-Uncertainty in Civil Engineering-3.0

CIVL 7021-Mechanics of Materials 2-3.0

CIVL 7023-Engineering Dynamics-3.0

CIVL 7040-Geotechnical Engineering-3.0

CIVL 7050-Transportation Engineering-3.0

LIBS 7002-Applied Ethics-3.0

and one of the following technical electives:

CIVL 7061-Storm Water Management-3.0

CIVL 7071-Structural Systems-3.0

CIVL 7091-Civil Engineering Applied Research Project-3.0

Practical Work Experience (Accumulation of 700 total hours is required before entering Level 7)

Level 7 (15 weeks)

CIVL 7012-Computational Methods for Engineering Analysis-3.0

CIVL 7041-Geology and Seismology-3.0

CIVL 7062-Water Quality Engineering-3.5

CIVL 7072-Design of Concrete and Masonry Structures-4.0

CIVL 7089-Capstone Design Proposal-1.0

OPMT 7030-Engineering Economics-3.0

Choose one of the following technical electives:

CIVL 7031-Construction and Infrastructure Management-3.0

CIVL 7073-Design of Steel Structures-4.0

Choose one of the following Liberal Studies electives*:

LIBS 7005-Technology, Invention and Power-3.0

LIBS 7007-Technology Across Cultures-3.0

 

Level 8 (15 weeks)

BUSA 7250-Management Skills and Applications-3.0

CIVL 7030-Civil Engineering Contracts and Law-3.0

CIVL 7090-Capstone Design Project-6.0

Choose two of the following technical electives:

CIVL 7042-Case Studies in Geotechnical Engineering-3.0

CIVL 7063-Water Resource Engineering-3.0

CIVL 7074-Structural Analysis 3-3.0

CIVL 7075-Seismic Design-3.0

Plus a Liberal Studies elective*

Total Credits:-232.0

COURSES 

Business Administration

BUSA 7250 - Management Skills and Applications: The course provides an overview of the basic skills of a manager and applies these skills through a series of projects and case studies. It examines the evolution of management and the organizational culture and environment. It also teaches the decision-making skills and the skills involved in planning, organizing, leading and controlling, including planning and facilitating change, teamwork, applying motivational techniques and effective communication.

Chemistry

CHEM 6020 - Chemistry for Civil Engineering: This course commences with stoichiometry and chemical reactions and then continues with the study of the following topics: gases, chemical kinetics, properties of matter, liquids and solids, phase and aqueous equilibria, electrochemistry, organic chemistry and selected applications of chemistry to the field of civil engineering.

Civil Engineering

CIVL 1010 - Introduction to Civil Engineering: This course provides a general overview of the civil engineering discipline and the role of the civil engineering team. Case-studies are presented to illustrate engineering problem-solving, the design process and construction practices. Real-world scenarios focusing on sustainable development, environmental and societal impact and engineering ethics are also presented. Computer laboratory sessions are included to introduce students to BCIT's computer network and computer-aided engineering calculations. Laboratory sessions in the civil materials lab will introduce the student to hands-on testing procedures. Completion of WHMIS training is a mandatory component of this course.

CIVL 1020 - Statics: This course presents a thorough introduction to the relationship between applied loads and the resultant support reactions and internal forces developed in statically determinate members and structures. Topics include classification of force systems, equilibrium equations, support conditions, freebody diagrams, support reactions, truss analysis by the methods of joints and sections, analysis of pinned plane frames, geometric properties of sections, distributed loading, and load, shear force and bending moment diagrams for beams.

CIVL 1021 - Graphical Communication: This course presents an overview of fundamental graphical techniques necessary for plan reading and production of working drawings, and introduces a variety of civil engineering terminology. Subject materials for the course are drawn from the civil engineering industry. Topics include freehand sketching, field sketching, drawing scales and layout, orthographic projections, contour drawings, and geometric constructions. Lettering and line work will be emphasized throughout.

CIVL 1060 - Applied Hydrology: This course presents the basic concepts and techniques needed for watershed analysis and drainage facility design. Basic observation and estimation skills are developed through worksheets, mapwork and a small field project. Fundamental concepts include rainfall intensity, runoff, catchment area, streamflow, infiltration, mass balance, snowmelt, rainfall frequency, and the hydrologic cycle. The streamflow estimation procedures presented are the rational method and the unit hydrograph.

CIVL 2020 - Mechanics of Materials 1: This course presents a thorough introduction to the relationship between applied loads and the resulting stresses and deformations produced in common structural elements. Topics include concepts of stress and strain, mechanical behaviour and testing of construction materials, elementary design principles using allowable stresses and factors of safety, analysis of statically determinate and indeterminate axially loaded bars, thermal stresses, moments of inertia, bending and shear stresses in beams, shear flow, beam deflections, combined stresses, stress transformations, Mohr's circle and column buckling. A laboratory component is included in the delivery of this course. 

CIVL 2021 - Computer Aided Drafting: Through the medium of computer aided drafting software, and building on the fundamental techniques presented in CIVL 1021, the student continues to reproduce graphics examples from the civil engineering field. The emphasis of this course is on the development of graphical computer skills for communication of engineering solutions. 

CIVL 2022 - Closed Conduit Hydraulics: This course prepares students to analyze and design pipe-pump systems for water distribution and other purposes, and to analyze the hydrostatic forces on fixed or floating structures. Topics include fluid properties, hydrostatic pressure and forces, buoyancy and stability of floating and submerged objects, continuity, Bernoulli's equation, energy and hydraulic grade lines, head losses, pump characteristics and selection, cavitation, network analysis, forces in pipes, and basic cost analysis for pipe-pump systems. 

CIVL 2023 - Concrete Technology: This course presents the basic knowledge required to select materials for concrete production, design a concrete mix, and conduct quality control tests on concrete. The course is delivered through lectures and laboratory sessions. Topics include cements, water/cement ratio, admixtures, concrete properties, manufacturing, placing, finishing, curing, and inspection techniques as per CSA A23.1 and A23.2. 

CIVL 2040 - Soil Mechanics 1: This course presents the basic principles of soil mechanics and testing procedures through lectures, problem-solving sessions, and laboratory work. Topics include mass/volume relationships, soil classification, compaction, and permeability. 

CIVL 2050 - Subdivision Design: This course focuses on the planning concepts and imposed constraints for subdivision development of the municipal/city level. Sections of the Local Government Act and local bylaws are reviewed to establish layout criteria, subdivision procedures, and rezoning applications. Requirements of external approving agencies are also considered. Preparation of a subdivision plan considering the viewpoints of the city, the developer, and the engineer, as well as preliminary cost analysis forms a major component of the course. 

CIVL 2070 - Introduction to Structural Design: This course provides a general introduction to the structural design process. Topics include limit states design philosophy, determination of dead, live, snow, and wind load effects according to national standards, load paths and selection of structural systems. 

CIVL 3020 - Civil Computer Applications: The course focuses on the personal computer as an analysis/design tool used to solve routine engineering problems. The student is exposed to spreadsheet software, a structured programming language and symbolic computational software. Emphasis is placed on computer-assisted solutions to practical civil and structural engineering problems. The course is delivered through lectures and hands-on computer lab sessions. A computer project is a mandatory component of the course. 

CIVL 3021 - Computer Aided Design: This course uses AutoCAD as a graphical tool and VBA as a programming tool for solving civil engineering design problems. Students learn to apply digitizing and programming concepts to transfer design data into and out of AutoCAD by investigating various applications including Euler spiral layout, footing sizing, tailings dam calculations, soil mechanics grading curves, hydrologic analysis, pump curves, and structural layout. 

CIVL 3040 - Soil Mechanics 2: This course builds on the knowledge gained in CIVL 2040. Material continues to be delivered through a combination of lectures, laboratory work, and problem-solving sessions. Topics include head diagrams, effective stress, consolidation, shear strength, subsurface investigation and geology, and forces on retaining walls.

CIVL 3050 - Road Design: This course introduces the design of urban streets and rural highways according to Transportation Association of Canada guidelines and standards. Roadway classifications, right-of-way requirements, cross-section properties and vertical and horizontal design elements will be examined as the basis of geometric design. Students will prepare designs and drawings of both a typical urban street and a rural highway. Urban street design will focus on road drainage and intersection design while rural highway design will involve use of computer software to interactively adjust alignments to achieve an earthworks balance while addressing geometric constraints. 

CIVL 3060 - Open Channel Hydraulics: This course presents fundamental concepts required for the analysis and design of open channel systems with steady flow. Topics include normal flow (the Manning Equation), energy principles, varied flow profiles, control structures, and storage routing. Practical applications of the material include natural and man-made channels, chokes, culverts, and detention ponds. 

CIVL 3070 - Timber and Steel Design: This course provides a general introduction to the design of wood and steel structures in accordance with the current Canadian design codes. Topics include the design of simple tension members, compression members, beams and beam-columns in timber and steel. The course is delivered through lectures, problem-solving sessions and project work. 

CIVL 3090 - Industry Project Proposal: Students are required to initiate contact with a registered professional in the Civil Engineering/ Construction industry, and formulate an industry- applicable project. The project should involve the investigation of a current, relevant problem for the industry contact. The student is required to submit a project proposal for approval, and is then assigned a faculty advisor for a subsequent course, CIVL 4090, in which the student will produce a finished project. CIVL 4021 - Land Development Modeling: This course provides an introduction to the creation and management of projects and associated drawings using land development software. Topics include basic operations with land development software, terrain modeling, parcel definition and horizontal and vertical alignment. The course includes a component of field survey work to obtain input data for subsequent land development modeling. 

CIVL 4032 - Construction Estimating and Management: This course introduces the student to estimating, bidding, and managing a typical civil engineering project. Topics include construction equipment, planning, quantity take-offs, costing, inspection, Gantt charts, CPM methods, resource levelling, scheduling software, and an introduction to personnel management fundamentals. Additionally, the legal aspects of construction contract administration will be introduced including an overview of the Canadian legal system, contractual responsibilities, contract relationships, bonding, liens and holdbacks, tendering, types of construction contracts, and the application of typical clauses to construction related issues. 

CIVL 4040 - Geotechnical Analysis: This course applies the knowledge gained in CIVL 3040 to a variety of geotechnical, foundation, and seepage design problems through lectures, problem-solving sessions, and project work. Project topics include flownets, stability analysis of slopes, shallow foundations and pile analysis. 

CIVL 4050 - Municipal Services: This course is intended to complement the Subdivision Design and Road Design courses. Students will prepare detailed designs of storm and sanitary sewerage systems and analyze a water distribution network for a residential subdivision layout. The application of current local design criteria for water and sewer system design, in addition to the complete terminology of appurtenances used, will prepare students for careers in design and construction of municipal infrastructure. Emphasis will be placed on the preparation of plan and profile drawings for servicing design, together with calculations and design tabulations to meet industry standards. CIVL 4051 - Pavement Design: This course is intended to provide a fundamental knowledge of pavement design, and introduce pavement data collection and condition assessment techniques. Laboratory sessions introduce the design of asphaltic concrete mixes and associated testing procedures. Topics include asphalt technology, pavements systems (flexible and rigid), stresses and strains in pavements, and asphalt mix design using Marshall method and Superpave. 

CIVL 4070 - Structural Analysis 1: This course introduces the student to various exact and approximate methods of analysis for statically indeterminate structures. 

CIVL 4073 - Reinforced Concrete Design and Structural Detailing: This course presents a general introduction to the design of reinforced concrete structures and structural detailing. The first part of the course covers the design and detailing of reinforced concrete beams, one-way slabs, columns, footings and retaining walls in accordance with the current Canadian concrete design code. The second part of the course is focused on steel detailing, and includes topics such as design of bolted and welded connections for beams, columns, and bracing members, production of shop drawings for fabrication of structural members using manual and computer-aided drafting, and framing and erection methods. The course is delivered through lectures, problem-solving sessions and project work. 

CIVL 4090 - Industry Project: After submitting an acceptable project proposal in CIVL 3090, the student is assigned a faculty advisor. The student is required to meet periodically with the faculty advisor and/or the industry contact, and submit the finished project to both the industry contact and faculty advisor. 

CIVL 6000 - Civil Engineering Internship: This course provides the structure for students to report on their Civil Engineering Internship. The internship, which is an optional component in the program, entails a minimum of 1600 hours of appropriate employment in the workplace as a Civil Technologist. During the internship, students apply their knowledge to practical, real-world, engineering problems. From the internship, students will gain knowledge and skills which will enhance their final two-years of degree studies, as well as provide the opportunity to test and clarify their career interests and goals. Successful completion of this course fully satisfies the Practical Work Experience requirement of the program. 

CIVL 7001 - Civil Engineering and Society: This course provides a general overview of civil engineering and its role in society. Topics include a historical outline of civil engineering, the built environment, regulation of engineering practice in Canada, safety in engineering design, sustainable development, equity and ethics and civil engineering challenges for the 21st century.

CIVL 7011 - Uncertainty in Civil Engineering: This course covers probability theory, statistical analysis and reliability theory as it applies specifically to civil engineering. Both analytical and numerical solution techniques are presented. 

CIVL 7012 - Computational Methods for Engineering Analysis: This course investigates a variety of computational methods to facilitate civil engineering analysis. Emphasis is placed on problem formulation, solution algorithms and programming application. Topics include: solution of non-linear equations (root-finding) and systems of linear equations, optimization, curve fitting, numerical integration, and solving ordinary differential equations. 

CIVL 7020 - Fluid Mechanics and Thermal Science: This course presents fundamental concepts in fluid mechanics and thermal science. Fluid mechanics topics include fluid properties, conservation laws, laminar and turbulent flow, incompressible and compressible flow, boundary layer theory, similitude and dimensional analysis. Thermal science topics include thermodynamic principles and the theory of heat transfer. Civil engineering applications are emphasized. 

CIVL 7021 - Mechanics of Materials 2: This second mechanics of materials course covers advanced topics including beams on elastic foundations, unsymmetrical bending, curved beams, shear flow and torsion in closed and open sections, elastic stability and shells of revolution. 

CIVL 7022 - Structure and Properties of Materials: This course provides an introduction to the structure and behaviour of engineering materials (alloys, ceramics, polymers and composites). Topics include classification of materials, structure and mechanical properties of engineering materials, monotonic and cyclic stress-strain behaviour, fracture, fatigue, creep, corrosion, analytical modeling of material behaviour and testing procedures to ascertain material properties. 

CIVL 7023 - Engineering Dynamics: This course applies the principles of engineering mechanics to the study of systems under dynamic loading. Topics include rigid-body dynamics, single-degree-of-freedom vibrations and modal analysis of discrete and continuous systems. The theory presented is applied to civil engineering structures. 

CIVL 7030 - Civil Engineering Contracts and Law: This course covers fundamental aspects of engineering law, contracts and project specifications. Topics include contracts, project specifications, torts, sources of law, partnerships, liens, expert witness, engineering liability, patents, copyrights, trademarks, The Engineering Act and Code of Ethics, and The Association of Professional Engineers and Geoscientists of B.C. 

CIVL 7031 - Construction and Infrastructure Management: This course explores the field of construction management through a series of real-world case studies. Topics include methods of controlling and directing typical construction projects; management of personnel, equipment, finances, materials, scheduling and safety issues. Delivery of this course may include site visits and guest lecturers from the construction industry

CIVL 7040 - Geotechnical Engineering: Building on the theory of soil mechanics, this course advances the analysis and design of geotechnical structures. To gain appreciation for the numerical analysis procedures, the basic principles of the finite element method are developed in this course. A review of the applicable theories is followed by numerical analysis procedures for slope stability, seepage, stress changes in soils due to loads or foundations and excavations. Limited analysis of earthquake effects and geothermal heat flow is performed. Examples and some Ccase studies will be presented to give relevant application to these topics.

CIVL 7041 - Geology and Seismology: This course provides an introduction to earth processes and materials from a civil engineering perspective. Topics include plate tectonics, mineral and rock formation, geological time, rocks structures including faults, surficial processes (glaciers, river, groundwater and shoreline systems), and earthquake causes, wave propagation, magnitudes and intensities. Engineering design implications of geological features such rock structures, surficial material and earthquakes will be discussed. 

CIVL 7042 - Case Studies in Geotechnical Engineering: This course presents a variety of advanced topics in geotechnical engineering, including: tailings dam design, liquefaction, debris flows, various field investigation methods and geotechnical materials. Case studies or field trips will be presented to give relevant application to these topics. 

CIVL 7050 - Transportation Engineering: This course provides an overview of the planning, design, operation and management of road, rail, ship and air transportation facilities within a Canadian context. 

CIVL 7060 - Environmental Engineering: This course provides an overview of environmental engineering, applying the scientific principles, concepts, and methodologies required to maintain and improve the natural and built environment. Topics include the transport and fate of contaminants in various media (air, water and soil), municipal and industrial (liquid and solid) waste management, contaminated sites, environmental law, principles of environmental assessment and environmental management. Case studies will be presented to give relevant application to these topics. 

CIVL 7061 - Storm Water Management: This course provides a thorough treatment of up-to-date urban storm water management practices. The focus is on the reduction of the impact of development on flood potential, erosion, and water quality. The course presents the key components of stormwater management in urbanized settings, including legal issues, system assessment, hydraulic modeling, implementation of Best Management Practices, and monitoring of surface waters and water quality. CIVL 7062 - Water Quality Engineering: This course covers the principles involved in the design and operation of water and wastewater treatment facilities. Topics include the quality of water supplies, characteristics of wastewater, estimation of water consumption and sewage generation, chemical and physical treatment of water for drinking purposes, design of water distribution systems, design of wastewater collection systems, wastewater treatment and effluent and sludge disposal. 

CIVL 7063 - Water Resource Engineering: This course investigates a wide range of water resource issues, methods of analysis and solutions. Topics include drainage, flood control, reservoir analysis, hydro-electric power generation, well hydraulics, irrigation and basic physical oceanography. 

CIVL 7070 - Structural Analysis 2: This second structural analysis course focuses primarily on methods of analysis for indeterminate structures. Topics include influence lines, energy methods, slope-deflection method, matrix structural analysis, limit load analysis and structural modeling using commercially available analysis software. 

CIVL 7071 - Structural Systems: Building on previous studies of structural analysis and design, this course focuses on overall structural response and design. Topics include structural form, structural layout, global stability, structural idealizations, beam and column systems, arches, cable systems, funicular structures, truss systems, braced and rigid frames, loads on structures, load paths and constructional considerations.

CIVL 7072 - Design of Concrete and Masonry Structures: This course covers advanced topics related to the behaviour and design of reinforced concrete and masonry structures. Topics include design of reinforced concrete members for shear and torsion per the CSA A23.3 General Method, serviceability considerations (including deflection and crack control); analysis and design of two-way slab systems; design of slender columns, moment-resisting frame systems and wall structures (including retaining walls, and shear walls); lateral load-resisting systems and the related seismic design requirements; and the design of masonry structures for flexure and axial load according to CSA S304.1. 

CIVL 7073 - Design of Steel Structures: This course covers various topics on the behaviour and design of steel members and structures. Topics include beam-columns, fatigue, plate girders, composite design, structural stability, plastic design, connections, and seismic design considerations. 

CIVL 7074 - Structural Analysis 3: Building on CIVL 7070, this course covers more advanced topics in structural analysis. Topics include the general stiffness method of analysis, matrix formulations, P-delta analysis, second-order elastic and inelastic analysis and structural modeling using available analysis software. 

CIVL 7075 - Seismic Design: This course investigates the response and design of structures to earthquake loading. Topics include earthquake ground motion and response of single-degree-of-freedom systems to earthquake loading, response spectra and the response spectrum analysis of multi-degree-of-freedom systems; seismic design philosophy and analysis methods per the National Building Code of Canada (NBCC); and application of capacity design. 

CIVL 7089 - Capstone Design Proposal: In CIVL 7089 students must define and plan the project they will undertake in CIVL 7090 Capstone Design Project. Students form teams that operate like a project team in an engineering firm, and each team is managed by a self-assigned team leader. Students choose a real-life engineering design problem and are required to liaise with an industry contact. Each team is required to prepare a detailed project proposal outlining the scope of work, technical methodology, team organization and structure. To simulate the realities of a professional environment the proposal includes the project schedule and identifies the team members responsible for specific tasks. The design proposals are reviewed and subject to the approval of Civil Engineering Faculty. Course lectures topics include design project management, team-building/soft skills development, and proposal writing

CIVL 7090 - Capstone Design Project: This is the capstone course of the program in which the student completes a comprehensive civil and/or structural design project. Design philosophy and methods are discussed and explored as they relate to the assigned project for the current year. The project is completed through team work. Each team will submit an engineering report and make an oral presentation. A faculty and/or industry advisor will provide guidance on the scope and direction of the project work as warranted. 

CIVL 7091 - Civil Engineering Applied Research Project: This course provides the opportunity for a student to engage in a civil engineering applied research project. Delivery of the course is through directed studies under the guidance of a faculty advisor. Project work can be conducted on an individual basis or in a team format. Students are encouraged to seek out a prospective faculty advisor, which must be secured before registration is permitted.

Communication

COMM 1142 - Communication for Civil Engineering 1: Students learn how to write letters, memos, and routine email messages. They learn to write clear and concise sentences and paragraphs and to make documents easily accessible through headings, lists and white space. They learn how to avoid some common grammatical errors in their writing. They also learn to give an oral report based on library and online research on a new development in their technology. In addition, they learn how to write technical instructions. Students also learn how to collaborate as part of a team to accomplish work related communication tasks.

COMM 2242 - Communication for Civil Engineering 2: Students write job application letters and resumes and practice job interviews. They also write short reports and indirect messages common in the civil engineering field. In addition, students complete a semi-formal letter-proposal, as well as give a persuasive oral report on a group project. Students practice skills needed to collaborate with others in producing technical documents

COMM 3342 - Communication for Civil Engineering 3: This course reinforces the skills taught in COMM 2242 and complements the industry-sponsored project proposal required by the Civil Engineering Projects Committee. Following the guidelines prepared by the Civil Engineering Department, you will contact a registered professional in the civil engineering/construction industry and form an appropriate project. Your project will investigate a current, relevant problem for your industry sponsor. You will discuss project objectives with your industry sponsor and review problem-solving approaches with members of the project committee. As well, you will write and edit a formal project proposal and give a persuasive oral presentation on your project to your fellow students, advisors, and instructors. COMM 3342 also covers meeting skills including agendas and meeting records. You will also plan and prepare materials for a public meeting on a civil engineering topic. You will further develop writing, editing, graphic design, and oral presentation skills. 

COMM 4442 - Communication for Civil Engineering 4: In Communication 4442, you will build on the skills you learned in Communication 3342. You will plan and write a progress report and a formal report for your industry-sponsored project, as well as any related documentation for the project as needed. You will also design and create a static display and present the project orally with professional visuals. You will also prepare a professional career portfolio including an updated resume, letter of application, and samples of your writing and design skills

Liberal Studies

LIBS 7001 - Critical Reading and Writing: Develops advanced skills in critical analysis, close reading and composition through lectures, discussion and group activities in which students analyse and evaluate materials from various disciplines. Readings might come from professional journals, reports, newspapers, magazines and literature. Multimedia such as video, music and the Internet may also be included. 

LIBS 7002 - Applied Ethics: Fosters abilities and values required for ethical decision making at work. Develops skills in logical analysis, a working knowledge of moral principles and theories, and the ability to diagnose and resolve moral disagreements commonly found at work. Examines and applies moral principles to historically famous cases in manufacturing, human resources, management, engineering, health care, and computing. 

LIBS 7005 - Technology, Invention and Power: From ancient Greek myth to modern science fiction, Western culture's depictions of the power of technology have shaped our contemporary views. By analysing selected works of literature, film, TV and Internet sites from different historical periods, students will explore continuities and changes in depictions of technology and its transformative powers. 

LIBS 7007 - Technology Across Cultures: Examines how culture, political economy, sociology and history influence technology in business, health care and engineering. Students will examine ways in which technologies function across the world, critique the appropriateness of technology in various regions, and research a specific technological application in a field and region of their choice. 

Mathematics

MATH 1422 - Differential Calculus for Civil Engineering: Applications of technical mathematics using algebra, geometry and trigonometry concepts; introduction of the derivative and the differentiation rules; applied optimization problems with civil engineering content.

MATH 2422 - Integral Calculus for Civil Engineering: Introduction of the integral with its many practical uses in engineering and science type applications; overview of different integration techniques. 

MATH 3422 - Calculus for Civil Engineering 2: This course provides an introduction to multivariable calculus - differentiation and integration - and differential equations. Calculus will be used in a variety of Civil engineering applications including: calculating moments and centroids for three dimensional objects, solving non-uniform distributed loading problems, axial loading of non-uniform members, optimizing a solution to a problem involving multiple variables, using calculus and physical constraints, and application of simple differential equations to vibrations and fluid flow. In all areas, the use of the computer to find a numerical solution to a physical problem will be emphasized using a mathematics computer software package and/or a spreadsheet program. 

MATH 4422 - Linear Algebra for Civil Engineering: This course provides an introduction to linear algebra. Civil engineering applications are emphasized including: matrix analysis of trusses, equilibrium and stiffness matrix methods, stress transformations and directions of stress, and vibrational frequencies for dynamic systems. Use of computer software to perform calculations for more physically realistic problems is emphasized throughout the course. 

MATH 4423 - Statistics for Civil Engineering: This course provides an introduction to statistical analysis. Topics include: organization and graphical presentation of data, elements of probability theory, discrete and continuous probability distributions, estimating and hypothesis testing. Civil engineering applications are emphasized. 

MATH 6010 - Advanced Mathematics for Civil Engineering 1: This engineering mathematics course primarily covers vector calculus. Both analytical solution techniques and computer algebra software solutions are presented. Civil engineering applications are emphasized. 

MATH 7010 - Advanced Mathematics for Civil Engineering 2: This engineering mathematics course covers ordinary and partial differential equations. Both analytical solution techniques and computer algebra software solutions are presented. Civil engineering applications are emphasized. 

Operations Management

OPMT 1180 - Introduction to Engineering Economics: This course provides students in the Civil program with an appreciation of the common financial practices of business and an insight into the approaches used in making sound economic decisions. Topics include the time value of money, present and future value, annuities, sources and cost of capital funds, economic comparison of alternatives, net present value and internal rate of return.

OPMT 7030 - Engineering Economics: This course covers economic and non-monetary considerations for making decisions on public and private sector civil engineering systems. Topics include rational decision making, cost concepts, time-value of money, cost-benefit analysis, and risk and uncertainty. 

Physics

PHYS 1192 - Physics for Civil Engineering 1: Extends the student's abilities to apply physical principles and the laws of physics to work in civil engineering. The course takes a calculus based approach with a focus on problem solving, reporting experimental data with appropriate significant figures, analysing graphical information, and the study of kinematics, dynamics, equilibrium, stress, strain, work and energy, conservation of energy, linear momentum and collisions, rotational motion, and simple machines. Assigned problems will provide practice in problem-solving techniques and enhance the understanding of the concepts.

PHYS 2192 - Physics for Civil Engineering 2: Physics 2192 will continue to apply physical principles and the laws of physics to work in civil engineering. This course is a calculus based survey of fluid mechanics, thermodynamics, wave motion, electricity and magnetism appropriate for scientists and engineers. Topics include: fluids at rest and in motion, viscosity, calorimetry, thermal expansion and stresses, simple and damped harmonic motion, standing waves, resonance, electric field and potential, DC circuits, magnetism, induction, and AC circuits. A section on the application of geophysical exploration techniques used in the field is included. 

Surveying

SURV 1130 - Surveying for Civil Engineering 1: Covers fundamental concepts and principles of surveying; datums, principle of differential leveling, bench mark and detail leveling, peg-test, grades, use of levels, theodolites and steel chains; linear measurements; angle measurements and reductions, directions, bearings, coordinate systems; gradients and cut and fill; field note-keeping and reductions; care, maintenance and adjustment of equipment.

SURV 2230 - Surveying for Civil Engineering 2: Covers horizontal angle and bearing measurement and calculation; survey computations on a simple plane; computations and adjustments of intersection; trigonometric levelling; horizontal curves; road and building layout; areas of cross-sections and plans, volume calculations; introduction to the total station; detail survey and elevation layout.

Civil Engineering Technology
Diploma of Technology

Students completing the first two years of BCIT’s four-year Bachelor of Engineering (B.Eng.) in Civil Engineering Degree receive a Diploma of Technology credential, enabling them to work as a Civil Technologist. Both full-time and part-time students earn the diploma.

Civil Engineering Associate Certificates

BCIT offers several Civil Engineering Associate Certificates via distance education. Students must complete 25 credits from one of the following options:

Civil Engineering Technology Distance Education (Construction Materials Option)
Civil Engineering Technology Distance Education (Geotechnical Option)
Civil Engineering Technology Distance Education (Highway Construction Administration Option)
Civil Engineering Technology Distance Education (Highway Design Option)
Civil Engineering Technology Distance Education (Subdivision Planning and Development Option)
Civil Engineering Technology Distance Education (Survey Option)
Civil Engineering Technology Distance Education (Traffic and Transportation Option)
Electrical Engineering 

The Bachelor of Engineering in Electrical Engineering (BEng Electrical) program prepares students for a professional career as an Electrical Engineer. Graduates have a strong practical foundation in engineering theory, analysis and design, as well as the problem solving and critical thinking skills needed to successfully enter the workforce as engineers.

The BEng Electrical program shares first year with the Diploma of Electrical and Computer Engineering Technology (ECET). After successful completion of the first year, students choose to continue in either an engineering degree path or a technology diploma path.

The degree path requires an additional three years of study. The courses encompass a wide range of subjects designed to advance the student's technical knowledge and develop their skills in communications, management and professional practice. In a capstone project that spans the final year, students apply their knowledge to a complex "real world" engineering design challenge.
Level 1

COMM 1143-Technical Communication 1 for Electrical and Computer Engineering-3.5

ELEX 1105-Circuit Analysis 1-5.5

ELEX 1110-Electronic Manufacturing Processes-5.5

ELEX 1115-Digital Techniques 1-4.5

MATH 1431-Technical Mathematics for Electronics-8.0

NTRY 0304-Learning Skills for Electronics Technology-0.0

PHYS 1143-Physics for Electronics 1-5.5

Level 2

ELEX 2105-Circuit Analysis 2-5.5

ELEX 2115-Digital Techniques 2-5.5

ELEX 2120-Electronic Circuits 1-7.0

ELEX 2125-C Programming for Electronics-4.5

MATH 2431-Calculus for Electronics-7.0

PHYS 2143-Physics for Electronics 2-5.5

Level 3

CHEM 3605-Engineering Chemistry-4.5

COMM 3690-Technical Communication for Engineering*(half term)-1.5

ELEX 3305-Microcontroller Systems 1-7.0

ELEX 3320-Electronic Circuits 2 (Control)-7.0

ELEX 3680-Introduction to Professional Engineering-1.0

MATH 3431-Transform Calculus for Electronics*(half term)-2.0

MATH 3620-Differential Equations and Linear Algebra-5.5

Level 4

ELEX 4618-Object Oriented Program Design-5.5

ELEX 4650-Sensors and Transducers-4.5

MATH 4620-Multivariable and Vector Calculus-4.5

MECH 4630-Statics and Dynamics-5.5

MECH 4640-Thermodynamics-4.5

MKTG 4690-Marketing and Communication for Engineers-3.5

Level 5

CHSC 7540-Engineering Materials-4.5

ELEX 7520-Advanced Circuit Analysis-5.5

ELEX 7525-Analog and Digital Communications-5.5

ELEX 7530-Applied Electromagnetics-5.5

LIBS 7001-Critical Reading and Writing-3.0

MATH 7510-Engineering Statistics-3.5

Level 6-Credits

ELEX 7610-Linear Physical Systems-5.5

ELEX 7630-Semiconductor Theory and Applications-4.5

ELEX 7640-Electric Machines-5.0

ELEX 7650-Communication Networks-5.5

FMGT 7695-Engineering Economics-3.5

LIBS 7002-Applied Ethics-3.0

Level 7

BUSA 7250-Management Skills and Applications-3.0

COMM 7790-Technical Communication for Capstone Project Initiation*(half term)-1.0

ELEX 7710-Signal Theory and Processing-5.5

ELEX 7720-Feedback Control-5.5

ELEX 7760-Software Systems-4.5

ELEX 7790-Capstone Design Project Initiation-2.5

**Plus one Design Elective

 

Level 8

COMM 7890-Technical Communication for Capstone Project Completion*(half term)1.0

ELEX 7880-Engineering Law Ethics and Professionalism-3.5

ELEX 7890-Capstone Design Project Completion-5.5

LIBS 7007-Technology Across Cultures-3.0

Plus two Design Electives
Plus one Liberal Studies Elective

Design Electives
Complete 13.5 credits from the following list of electives:

ELEX 7810-Electrical Power System Analysis and Design-4.5

ELEX 7815-Digital Signal Processing-4.5

ELEX 7820-Real-Time Embedded Systems-4.5

ELEX 7825-Multivariable Control-4.5

ELEX 7830-RF Engineering Design-4.5

ELEX 7850-Optical Communication and Networking-4.5

ELEX 7860-Wireless Communication-4.5

 

Cooperative Education (workterm 5 is mandatory, workterm 6 is optional)

ELEX 6991-Cooperative Education Workterm 5-14.0

ELEX 7991-Co-operative Education Workterm 6-14.0

Total Credits:-244.0

Electrical and Computer Engineering Diplomas 

Full Time Diploma of Technology

BCIT offers several Electrical and Computer Engineering Technology (ECET) Diplomas. Electrical and Computer Engineering Technology programs share a common first year of a two-year program. Upon successful completion of the first year, students select one of the following four options to complete the diploma requirements:

Electrical and Computer Engineering Technology (Automation and Instrumentation Option)
Electrical and Computer Engineering Technology (Computer Control Option)
Electrical and Computer Engineering Technology (Electrical Power and Industrial Control Option)
Electrical and Computer Engineering Technology (Telecommunications and Networks Option)


The Electrical Power and Industrial Control Technology program gives ECET graduates a foundation in The Canadian Electrical Code, electrical power equipment, industrial electronics, PLC programming and the design of power distribution systems. Graduates can obtain a dual diploma (Electrical Power and Industrial Control and Computer Control) by completing Level 4 of Computer Control. Graduates can pursue a BCIT Bachelor of Technology in Electronics degree. This part-time degree program is specifically designed for ECET diploma graduates who wish to pursue a degree while working full-time in the electrical, electronics, automation and telecommunications industries.  BCIT offers a full-time degree program entitled Bachelor of Engineering in Electrical Engineering. ECET Diploma graduates who wish to continue their full-time studies external to BCIT may explore external bridging programs, which allow graduates to enter into the third-year of engineering programs at the University of Victoria or Lakehead University. Transfer credit to UBC and SFU degree programs is available.

Mechanical Engineering
Mechanical engineering spans a diverse field of engineering applications, from the design and manufacture of domestic appliances, to the development and operation of large scale projects such as oil sands projects in Alberta. The development of manufactured products such as computers, automobiles, aircraft and ships, as well as environmental systems for buildings, pharmaceutical process plants, water treatment facilities, material handling systems and renewable energy plants are also applications of mechanical engineering.

The Bachelor of Engineering in Mechanical Engineering [B.Eng. (Mechanical)] program prepares graduates for successful professional practice. The curriculum focuses on developing strong analytical, technical, design, communication and management skills. The program is designed to enable students to become effective problem solvers as well as critical and creative thinkers, while stressing ethical responsibilities in professional conduct and engineering work. Particular attention is given to the impact that engineering work has on the environment. 

The program is designed to be flexible; it confers a nationally-accredited Diploma of Technology in Mechanical Engineering Technology after the successful completion of the first two of four years of study. Some students may elect to choose one of the following diploma-only paths after completion of the common first year.

Diploma of Technology Options:
· Mechanical Engineering Technology Mechanical Design Option 

· Mechanical Engineering Technology Mechanical Manufacturing Option 

· Mechanical Engineering Technology Mechanical Systems Option 

The B.Eng. in Mechanical Engineering is composed of four years of study with an additional three month work experience placement. Increasingly complex engineering theory is reinforced with practical laboratory and project work. The first year of the program presents a broad overview of the field of mechanical engineering, with a focus on basic science and computer skills. Engineering fundamentals are reinforced in the second year with an emphasis on the practical applications of engineering. Students apply these fundamentals to the solution of real-world design situations, including an industry-sponsored design project. By the third year, the program offers a more detailed exploration of the theoretical foundations of mechanical engineering science and design, which are applied through course assignments and laboratory work. In the fourth year students are challenged to view the engineers role from an inter- and multidisciplinary perspective and are introduced to management skills. Students conclude their fourth year with a team-based design project. Additional components of the program include liberal education studies and workplace education, consisting of a minimum of three months of industry placement.

Level 1 (15 weeks)

CHSC 1105-Engineering Materials 1-4.0

COMM 1169-Technical Communication 1-3.0

MATH 1491-Basic Technical Mathematics for Mechanical-5.0

MECH 1100-Engineering Graphics 1-3.0

MECH 1105-CAD Graphics-4.0

MECH 1120-Energy Systems-3.0

MECH 1141-Engineering Mechanics 1-4.0

MECH 1171-Computer Applications and Programming-4.0

Level 2 (20 weeks)

CHSC 2205-Engineering Materials 2-5.5

MATH 2491-Calculus for Mechanical-6.5

MECH 1210-Manufacturing Processes-5.5

MECH 2201-Engineering Graphics 2-6.5

MECH 2240-Strength of Materials-5.5

MECH 2241-Engineering Mechanics 2-5.5

PHYS 2149-Physics for Mechanical-5.5

Level 3 (15 weeks

CDCM 3300-Parametric Modeling-3.0

ELEX 2845-Electrical Equipment-4.0

MATH 3495-Calculus for Engineers-4.0

MATH 3498-Linear Algebra*-2.0

MECH 2350-Fluid Power 1-3.0

MECH 3320-Thermal Engineering 1-4.0

MECH 3325-Fluid Mechanics-4.0

MECH 3340-Machine Design 1-4.0

MECH 3345-Computer Aided Engineering (CAE)-4.0

Level 4 (20 weeks)

COMM 2269-Technical Communication 2-4.0

ELEX 2835-Instrumentation for Mechanical Systems-5.5

MATH 4499-Applied Differential Equations and Calculus-6.5

MECH 0460-Ethics for Technologists-0.0

MECH 3445-Theory of Mechanisms*-2.5

MECH 3451-Fluid Power 2*-2.5

MECH 3460-Engineering Economics*-2.0

MECH 4421-Thermal Engineering 2*-2.5

MECH 4440-Machine Design 2-6.5

MECH 4450-Mechanical Control Systems*-2.5

MECH 4491-Design Projects*-3.5

MECH 4495-Engineering Design*-2.5

Level 5 (15 weeks)

CHSC 7147-Materials Engineering-3.0

LIBS 7001-Critical Reading and Writing-3.0

MATH 7195-Probability and Statistics for Engineers-4.0

MECH 6090-Mechanical Engineering Practicum*-3.0

MECH 7120-Thermodynamics-4.0

MECH 7141-Applied Mechanics-3.0

MECH 7171-Engineering Programming-4.0

*Required course to report on the practical work experience component. Must be completed prior to graduation

Level 6 (20 weeks)

ELEX 7345-Electronics and Microcontrollers-6.5

LIBS 7002-Applied Ethics-3.0

MATH 7295-Numerical Methods-4.0

MECH 7225-Fluid Mechanics 2-5.5

MECH 7240-Mechanics of Solids-4.0

MECH 7250-Control and Dynamic Systems-4.5

MECH 7260-Engineering Economics 2*-2.0

MECH 7290-Research Methods*-2.5

Level 7 (15 weeks)

MECH 8120-Heat Transfer-4.0

MECH 8135-Mechanical Engineering Laboratory-5.0

MECH 8141-Theory of Vibration-3.0

MECH 8190-Capstone Project 1-5.0

and MECH 8140-Welding Engineering*-4.0

or   MECH 8142-Applied Manufacturing*-4.0

and LIBS 7005-Technology, Invention and Power*-3.0

or  LIBS 7007-Technology Across Cultures*-3.0

select one of two courses

Level 8 (20 weeks)

BUSA 7250-Management Skills and Applications-3.0

MECH 8230-System Design*-2.5

MECH 8240-Reliability Engineering*-2.5

MECH 8241-Concurrent Design Theory*-2.5

MECH 8250-Building Systems*-2.5

MECH 8260-Engineering Law and Professionalism*-2.5

MECH 8270-Environmental Engineering*-2.5

MECH 8290-Capstone Project 2-5.5

Plus a Liberal Studies Elective (3.0 credits) .

Total Credits:-247.5

Mechanical

MECH 0460 - Ethics for Technologists: This course introduces the ASTTBC Code of Ethics & Practice Guidelines and will familiarize the student with the principles of professional conduct in the field of applied science technology. The course consists of mandatory seminars accompanied by on-line review and testing. This course is a requirement for graduation.

MECH 1100 - Engineering Graphics 1: This course introduces the techniques for interpreting and creating engineering drawings in accordance with Canadian Standards Association (CSA) drafting practices. Emphasis is on interpretation and the use of sketching and basic drafting tools.

MECH 1105 - CAD Graphics: This course introduces the use of Computer Aided Design (CAD) application software for mechanical drawing. Topics include CAD concepts, drawing standards, drawing with precision, editing, view control, measurement, text and annotations, dimensioning, drawing layout and plotting. Emphasis is on the application of standards to graphical communications and the development of hands-on skills.

MECH 1120 - Energy Systems: This course covers basic thermal and fluid systems, processes and cycles. Topics covered include: pumps, compressors, engines, heaters, and coolers, energy transfer, fluid flow and the conversion of energy.

MECH 1141 - Engineering Mechanics 1: This course introduces the basics for the design and analysis of many types of structures and mechanical devices encountered in engineering. Topics include trigonometry, vector analysis, forces, moments, free body diagrams (FBD) and equilibrium, applied to the analysis of frames, trusses, machines, cable-pulley systems and systems with friction.

MECH 1171 - Computer Applications and Programming: This course introduces students to the use of computers which is integral to all engineering disciplines. Students will use computers to communicate, solve problems, and analyse data using commercial application software and operating systems. Where software solutions do not exist, students will be required to create or modify application programs.

MECH 1210 - Manufacturing Processes: Covers the basics of major manufacturing methods used today. Topics include metal cutting, welding, forming, casting, plastics processing, methods of numerical control and robotics programming as well as methods of measurement and inspection. The course addresses the principles upon which modern manufacturing processes are based.

MECH 2201 - Engineering Graphics 2: Covers topics in engineering graphics and computer aided design, with emphasis on the creation and management of models and drawings in a team environment. Topics include basic tolerancing, geometric dimensioning and tolerancing (GD&T), blocks and attributes, external references, piping and welding drawings, and working drawing set creation. The course includes an introduction to 3D solid modeling, including part, assembly, and drawing creation using parametric 3D modelling software. 

MECH 2240 - Strength of Materials: This course provides a comprehensive coverage of important topics in strength of materials with emphasis on problem solving, applications and design of structural members, mechanical devices and systems. Topics include: stress, strain and deflection, tension, compression, shear, torsion, and buckling. Application to beams, columns, shafts, thin and thick-walled cylinders are considered. 

MECH 2241 - Engineering Mechanics 2: Following the study of bodies in static equilibrium, this course introduces another aspect of engineering mechanics, namely dynamics. Dynamics consists of kinematics; a study of the geometry of motion, as well as kinetics; a study of the geometry of motion and associated forces. Kinetic analysis includes methods based on Newton's second law of motion, conservation of energy and conservation of momentum. For mechanical applications, the forces associated with motion are critical to the design of many types of structures and mechanical devices. 

MECH 2350 - Fluid Power 1: Introduces power transmission using pneumatic and hydraulic systems. Function, construction, methods of control, and sizing calculations for typical system components are covered. Laboratory sessions examine and apply various component and system attributes in the development and testing of simple and sequential control circuits. 

MECH 3320 - Thermal Engineering 1: This course is concerned with the topics of energy, heat and work. A practical and rigorous presentation of the first and second laws of thermodynamics will be presented. The concept of a thermodynamic cycle will be introduced. Several working fluids, including steam will be studied. These concepts will be used to analyze various energy systems including power generation and refrigeration cycles. An introduction to heat transfer is also presented with emphasis on heat conduction in solids and analysis of fins. 

MECH 3325 - Fluid Mechanics: This course introduces topics in fluid mechanics. Topics covered include: fluid properties; energy losses; Reynold's number; Moody diagram; simple pipe networks, pumps, lift and drag and fluid statics. Laboratory sessions reinforce lecture material. 

MECH 3340 - Machine Design 1: Introduces machine design, with emphasis on elementary design and analytical procedures for machine components. The course covers theories of failure, combined stresses, stress concentration, fatigue phenomena, welded and threaded connections. Problems are handles in both S.I. and Imperial units. 

MECH 3345 - Computer Aided Engineering (CAE): Covers finite element analysis for deflection and stress estimation in mechanical components. Topics include 2D and 3D linear stress and deflection analysis using classical and finite element analysis and use of commercial FEA software packages. 

MECH 3445 - Theory of Mechanisms: The analysis of mechanisms aims at understanding the kinematics of machine parts. The course covers the topics of motion of mechanisms such as cams, rollers, gears, linkages and quick-return mechanisms. Relationships among displacements, velocities and various components of acceleration are described and illustrated using vector polygons. Also included are graphical procedures to determine the location of the instantaneous centres of rotation as well as the motion analysis of linkages by the use of CAD software.

MECH 3451 - Fluid Power 2: Introduces electrical control of fluid power systems. Describes and analyses complex hydraulic and pneumatic components and their applications. Covers sizing calculations for system components, and discusses maintenance and troubleshooting of components and systems. 

MECH 3460 - Engineering Economics: Emphasises the importance of making sound economic decisions when faced with alternative methods of solving technical problems. The course material provides the basic skills and concepts required to analyse comparative costs and to understand the time value of money (interest), inflation, depreciation, running costs, salvage value and tax considerations.

MECH 4421 - Thermal Engineering 2: Topics includes analysis and selection of heat exchange equipment; design of pressure vessels according to ASME codes; selection of components for steam piping systems; analysis of various heat recovery systems and plant energy management. 

MECH 4440 - Machine Design 2: Continues from MECH 3340. Covers couplings, brakes and clutches, anti-friction and journal bearings, helical, bevel and worm gearing, power screws, springs and machine assembly topics. Introduction to mechanical vibrations with emphasis on critical speeds of rotating bodies. Introduction to bulk materials handling systems.

MECH 4450 - Mechanical Control Systems: Presents descriptions of components in a programmable logic controller (PLC). Create ladder logic diagrams and use high-level softwares for programming a PLC. Selection of hardware components such as encoders, proximity sensors and actuators. Study of DC motor characteristics and load requirements. Compares open and closed loop systems. 

MECH 4491 - Design Projects: Provides students the opportunity to develop engineering solutions to current industrial problems. Students work individually or in teams to analyse industry-sponsored projects and prepare solutions through drawings, calculations and design application software. 

MECH 4495 - Engineering Design: Describes and illustrates the engineering design process from concept to detailed design and presentation. The course covers design criteria, conceptual design techniques, evaluation of different design concepts and detailed designs. Topics of Design for Automation, and Assembly and Manufacture will be introduced. Preparation of design documents such as technical specification, bid documents and detailed drawings. 

MECH 6090 - Mechanical Engineering Practicum: The intent of the internship is to provide an on-the-job practical exposure to the various theories and topics covered throughout the course of study. The student should perform engineering skills using engineering knowledge and abilities in an engineering-related area of industry. A final engineering style report will be submitted and graded as satisfactory (S) or unsatisfactory (U) according to BCIT Policy. 

MECH 7120 - Thermodynamics: Builds on Thermal Engineering 1 and 2. Topics covered include: differential thermodynamic property relation such as Maxwell relations; Joule-Thompson coefficient; properties of real gasses; gas power cycles; Chemical equilibrium and combustion. 

MECH 7141 - Applied Mechanics: The course is a continuation from the basics of static equilibrium, and kinematic and kinetic analysis introduced in Engineering Mechanics 1 and 2. Differential calculus introduced in Calculus for Engineers is applied in deriving analytical solutions from first principles to engineering mechanics problems. Commercial software is used for the solution of complex algorithms. 

MECH 7171 - Engineering Programming: This course builds on material of previous programming and other related courses. It presents a structured program development language such as `C?. Topics covered include but are not limited to: style of code; comments in code; use of constants and variables; conditional tests; repetitive loops; arrays; pointers; compound data types; File I/O; bitwise manipulations; interfacing with the ?real world?. Algorithm development is an essential component of programming and will be emphasized in Lab exercises by solving problems from relevant application areas. 

MECH 7225 - Fluid Mechanics 2: This course is an extension of Fluid Mechanics 1 and covers the following topics: velocity field and flow patterns, forces on submerged curved surfaces, buoyancy, control volume analysis extended to unsteady flows and momentum equations, governing equations in differential form, dimensional analysis and similarity laws, stream function, vorticity and velocity potential, flow past immersed bodies, compressible flows. 

MECH 7240 - Mechanics of Solids: Represents a second course in strength of materials and introduces calculus in the conceptual representation of stress, strain and deflection, tension, compression, shear, torsion, deflection and buckling of material under load. Additional topics included are: stress/strain transformations; analysis of stress-strain relations, exact and approximate solutions bending of beams; bending of curved beams; torsion of prismatic bars, axisymetrically loaded members; energy methods; elastic stability, and plastic behaviour of materials. Buckling and stability of structures is also introduced and experimental strain measurement is covered by lectures and laboratory sessions. 

MECH 7250 - Control and Dynamic Systems: This course builds on the control theory in previous courses and gives students the tools used in industry to analyse complex control problems. Starting with the modeling of mechanical, electrical and thermo-fluid dynamic systems using differential equations the course moves through the use of Laplace transforms to the analysis of control systems using root locus and frequency response methods. The design of compensation is introduced with applications in the laboratory. Common engineering software (Matlab and Simulink) are used throughout the course to model, design and evaluate control system performance. 

MECH 7260 - Engineering Economics 2: This course builds on the first Engineering Economics course. It introduces further topics to equip an engineer with the required understanding of economic analysis, economic justification, capital investment analysis, and engineering decision analysis. Topics covered include: cost concepts and cost estimation; comparison of alternatives; depreciation and income tax, and; break-even, sensitivity, and risk analysis. 

MECH 7290 - Research Methods: This course covers research methodologies and approaches appropriate for a graduation project in the area of the student’s specialization. Topics include scientific approaches for research and data collection, literature and data base searches, the use of available analytic software resources, and data presentation and analysis. Various information resources will be explored. Students may use this course to begin research on their graduation project. 

MECH 8120 - Heat Transfer: This course extends the heat transfer analysis introduced in Thermal Engineering 1 and 2. Topics covered include: Derivation of the general conduction equation, Multi-dimensional steady-state conduction; Transient conduction; External forced convection; Internal forced convection; Free convection; Heat transfer by radiation. The course also covers finite difference methods for steady state and transient conduction analysis. 

MECH 8135 - Mechanical Engineering Laboratory: This course allows students to perform experiments in Mechanical Engineering. Students will be expected to apply their knowledge of Instrumentation, Measurement and Electronics to the measurement of forces, strain, pressure, temperature, flow, and other process parameters to draw conclusions based on their knowledge of heat transfer, thermodynamics, strength of materials, vibrations and fluid mechanics obtained in their other courses. The lecture portion of this course reviews and synthesizes students' knowledge of measurements and shows how these concepts apply to mechanical engineering. These concepts are directly applied in the laboratory component of the course. 

MECH 8140 - Welding Engineering: The first part of the course explores common welding processes, their influence on weldment design, resulting metallurgical changes and their consequences. Design for strength is the subject of the second part. Topics covered include: failure resulting from static loading; fatigue failure resulting from variable loading; methods for k determination; a stress-field theory of fracture; energy of fracture; fracture-toughness testing; fatigue; designing against fatigue, and elastoplastic fracture. 

MECH 8141 - Theory of Vibration: This course builds on system vibration introduced in physics and machine design courses. The course focus is on the study of vibration which involves oscillatory motion of bodies and the forces associated with them. Topics include: oscillatory motion; free vibration; harmonically excited vibration; transient vibration; systems with two or more degrees of freedom; properties of vibrating systems; Lagrange's equation; computational methods, and vibration of continuous systems. 

MECH 8142 - Applied Manufacturing: The first part of the course explores common material removal processes and the relative merits of each process are examined. Labs introduce manual machining skills in support of exploring various machine tools used for metal removal, and evaluating theoretically-calculated power requirements, cutting speeds and feeds. The second part of the course presents the theory and practical applications of Computer Numerical Control (CNC) machining. Part and machine setup procedures will be examined and proved on CNC equipment. Computer Aided Manufacturing (CAM) techniques for programming will be studied in depth. In the final part of the course students design a mechanical component based on given dimensional and loading specifications and develop the CNC process using Computer Aided Manufacturing software. All students are presented with the same dimensional and loading specifications. The open-ended nature of the solution process will yield individual solutions. 

MECH 8190 - Capstone Project 1: This course covers project management for the engineering profession with reference to the project life cycle; project stakeholders; organizational influences; key general management skills; social-economic-environmental influences. A detailed elaboration is presented of the management processes associated with the initiating, planning, controlling executing and closing phases of a project. Students will be expected to apply the principles covered in this course to their Capstone Project.

MECH 8230 - System Design: Covers the development and modelling of the dynamic physical systems including mechanical, electrical, fluid, and thermal elements. Emphasis is placed on analysis and understanding of exchange of energy and power between the different elements. Typical mechatronic systems, mechanical elements with electronic control, are studied and modelled. 

MECH 8240 - Reliability Engineering: The course provides a background of methods used for the design, development, manufacture, and maintenance of reliable engineering products and systems. A firm emphasis is placed on the practical aspects of reliability engineering. Topics covered include: statistical experiments; prediction and modelling; data analysis, testing; and; design for reliability. Developments in international standardization are discussed and guidance is provided on essential management issues. 

MECH 8241 - Concurrent Design Theory: Introduces concurrent design theory and focuses on the importance of manufacturing and assembly processes and economic, life-cycle, and environmental concerns on the product design process. Topics covered include: product cost estimation; design for manufacture and assembly; recycling; reuse; source reduction, and; disposal. 

MECH 8250 - Building Systems: Covers heating, ventilation, air conditioning and refrigeration. Topics covered include: air-conditioning systems and processes, heat transmission in building structures; solar radiation; energy calculations; flow, pumps and piping design; space air diffusion; behaviour of jets; air-distribution system design; fans and hooding air distribution; direct contact heat and mass transfer. Theoretical and practical aspects are applied to an HVAC design project. 

MECH 8260 - Engineering Law and Professionalism: This course addresses key issues in engineering law and professionalism. The course content promotes critical thinking about legal, moral, and ethical issues that engineers face. Topics covered include: contracts; torts; partnerships; liens; engineering liability; patents; copyrights; trademarks; hazards; standards; safety; ethical principles in professional employment, engineering management, private practice, and consulting; environmental threats and hazards; and; computer ethics, the role of professional organizations, and the ritual of the calling of the Engineer. 

MECH 8270 - Environmental Engineering: The course deals quantitively with environmental problems; their causes, the scientific background needed to understand them, and the role of scientists and engineers in solving them. Topics covered include: atmospheric sciences; ecology; water resources; water supply; water pollution; air pollution; solid wastes; hazardous wastes, and; environmental management. 

MECH 8290 - Capstone Project 2: Provides the student with an opportunity to integrate and synthesize knowledge gained throughout their program to satisfy specific objectives and requirements. This two term course may take one of the following forms: 1) Group or individual design project: where groups contribute to the solution of a design project, and individuals specialize in various aspects of the design.2) Individual research project: original research or experimentation. Group or Individual project: involving design and analysis of an engineering system, typically posed by a company or organization. 

Mechatronics and Robotics
Full-time - Diploma of Technology
http://www.bcit.ca/study/programs/7340diplt
Mechatronics is the integration of mechanical engineering, electronics, control engineering, and computing. When combined, these technologies make it possible to design intelligent, reliable, versatile electromechanical systems. Mechatronic devices include robots, aircraft simulators, automated assembly lines, automobiles, as well as everyday household items such as washing machines and other appliances.

The Mechatronics and Robotics program at BCIT is a multi-disciplinary program which gives students an understanding of mechanical equipment, electronics and computer programming so they you can use computers and electronics to control mechanical systems. Students receive hands-on, interdisciplinary training in well-equipped labs for electronics, industrial robots, programmable logic controllers (PLCs), computer aided design (CAD), computer-aided manufacturing (CAM), computer numerical control (CNC), fluid power, and machining. In the second year of the program, students participate in an industry-related project and may participate in work experience activities at their industry sponsor's regular place of business. 

Graduates can continue studying full-time towards an engineering degree at either BCIT or at other universities. BCIT's Electrical Engineering degree is a four year program that accepts students from the Mechatronics and Robotics program. BCIT also has transfer agreements with the University of Victoria and Lakehead University, which facilitate entry to the third year of their engineering programs. Students can continue their studies at UBC or SFU where they will receive partial credit towards their engineering degrees. Students wanting to earn a degree while working can study part-time towards a Bachelor of Technology degree at BCIT in either Manufacturing or Electronics. Graduates of the Bachelor of Technology in Electronics are able to pursue registration as a professional engineer.

Bachelor of Technology
Environmental Engineering Technology

http://www.bcit.ca/study/programs/8000btech
The Environmental Engineering Technology program is intended to provide the additional skills and knowledge that engineering and science graduates require to successfully work on environmental assignments such as site remediation, site audits, waste treatment facilities, wastewater management, hydrogeology, residuals management, solid waste management, industrial air pollution and recycling projects.

Recognizing the wide range of science and engineering backgrounds associated with the industry, this program is structured to accommodate the requirements from a diverse range of applicants. The blend of common core topics, major elective studies, management courses, the industry-sponsored project and liberal studies courses will provide a unique balance of skill sets that will prepare candidates for a broader range of career opportunities. While many of the participants are pursuing this degree credential, others are upgrading their skills as professional development to complement other professional and university credentials.

The program is presented in a modular six-week format. Students can choose to participate in either the planned program (an accelerated mode of study) or the more traditional night school mode of study. Students in the planned program can expect to complete their technical courses after a one-year period of intense study. The industry-sponsored project and Liberal Studies courses will likely be completed during employment after completion of the technical courses. For those who choose to maintain their full-time employment while continuing their studies, they may register in evening classes as well as the occasional afternoon class as circumstances permit. Students may proceed at a pace of their choice, but must complete the program within seven years.

Program Requirements
1. Common Core (14.0 credits required)

EENG 7210-Chemistry for EET-2.0

EENG 7215-Hydraulics for EET-2.0

EENG 7700-Environmental Case Studies-1.0

EENG 7712-Organic Chemistry for EET-1.0

EENG 7713-Environmental Analytical Chemistry-1.0

EENG 7714-Methods of Wastewater Analysis-2.0

EENG 7716-Soil Mechanics and Groundwater for EET-1.0

EENG 7717-Hydrology for EET-1.0

EENG 7719-Survey Techniques for EET-1.0

EENG 7720-Applied Microbiology-1.0

EENG 7721-Applied Toxicology-1.0

Students will be required to complete all the required common core courses prior to entering into their choice of major elective studies. Some exemptions may be possible, based on transfer credits from prior studies, and will require departmental approval.

2. Management Electives (9.0 credits)
Required Courses (7.0 credits)

BUSA 7250-Management Skills and Applications-3.0

EENG 8780-Environmental Law 1-1.0

EENG 8781-Risk Assessment-1.0

EENG 8782-Environmental Management-1.0

EENG 8783-Risk Management-1.0

 

Complete 2.0 additional credits from the courses listed below:

EENG 8209-Principles of Sustainable Development-2.0

EENG 8760-Solid Waste Management-1.0

EENG 8761-Recycling and Reduction Techniques-1.0

EENG 8768-Advanced Residuals Management-2.0

EENG 8784-Environmental Law 2-1.0

EENG 8785-Decision Making in Environmental Management-2.0

TMGT 7103-Research and Development Management-1.0

TMGT 7111-High Technology Marketing Strategies-1.0

TMGT 7112-Marketing Research-1.0

TMGT 7121-Principles of Finance-1.0

TMGT 7122-Accounting for Technologists-1.0

TMGT 7123-Technology Information Systems-1.0

TMGT 7124-Technology and International Finance-1.0

TMGT 7131-Business Strategy and Structure-1.0

TMGT 7134-Technology and International Trade and Competition-1.0

 

3. Major Electives
Complete 19.0 credits from the following four topic areas:

Ground Water (5.0 credits)
EENG 7740-Physical Hydrogeology-1.0

EENG 7741-Contaminant Hydrogeology-2.0

EENG 7742-Groundwater Modeling: Numerical Methods-2.0


Water Treatment (6.0 credits)
EENG 8750-Municipal Wastewater Treatment 1-1.0

EENG 8751-Municipal Wastewater Treatment 2-1.0

EENG 8752-Municipal Wastewater Treatment 3-1.0

EENG 8753-Industrial Wastewater Treatment 1-1.0

EENG 8754-Industrial Wastewater Treatment 2-1.0

EENG 8755-Drinking Water Treatment-1.0


Solid Waste (4.0 credits)
EENG 8760-Solid Waste Management-1.0

EENG 8761-Recycling and Reduction Techniques-1.0

EENG 8762-Landfill Design and Operation-1.0

EENG 8763-Environmental Controls for Landfills-1.0


Residuals Management (4.0 credits)
EENG 8768-Advanced Residuals Management-2.0

EENG 8769-Advanced Residuals Treatment-2.0


Contaminated Sites (5.0 credits)
EENG 8770-Environmental Site Assessment-1.0

EENG 8771-Contaminated Site Investigation Process-1.0

EENG 8772-Site Remediation and Risk Assessment Process-1.0

EENG 8773-Sampling Methods for Contaminated Sites-1.0

EENG 8774-Site Remediation Technologies-1.0


Air Quality Management (6.0 credits)
EENG 8790-Air Quality Management-2.0

EENG 8791-Industrial Air Pollution Control Techniques-2.0

EENG 8792-Air Quality Monitoring and Testing-2.0


Integrated Resource Management (5.0 credits)
EENG 8801-Terrain Map and Erosion Processes-1.0

EENG 8802-Forest Road Design and Construction-1.0

EENG 8803-Forest Road Rehabilitation-1.0

EENG 8804-Hydrological Mapping and Hydrometrics-1.0

EENG 8805-Stream Channel Assessment-1.0


Advanced Process Technologies (6.0 credits)
EENG 8810-Pulp and Paper Industry for EET-2.0

EENG 8811-Mining and Extractive Metallurgy Industry-2.0

EENG 8812-Petroleum Industry-2.0


Advanced Chemical Analysis (6.0 credits)
EENG 8820-Separation and Identification Techniques-2.0

EENG 8822-Analytical Atomic Spectroscopy 1-1.0

EENG 8823-Analytical Atomic Spectroscopy 2-1.0

EENG 8824-Gas Chromatography and Mass Spectrometry-2.0

Centre for Energy Systems Applications (4.0 credits) 

CESA 8224-Optimizing and Specifying Geoexchange Systems 1-2.0

CESA 8225-Optimizing and Specifying Geoexchange Systems 2-2.0

4. Graduating Project (12.0 credits)

All students seeking to graduate from the program must successfully complete the project. The objective of the project is to allow students to apply specialty knowledge in a real-life situation in conjunction with an industry sponsor. The project assignment should contain some elements which are deemed to be innovative, experimental or exploratory in nature. The student will be responsible for securing an industry sponsor with expertise in the project area.

EENG 8900-Project Reports-2.0

EENG 8901-Project Proposal-1.0

EENG 8902-Technical Presentations-1.0

EENG 8903-Applied Research Project-8.0

5. Liberal Studies (12.0 credits required)

Mandatory Courses: (6.0 credits)
LIBS 7001-Critical Reading and Writing-3.0

LIBS 7002-Applied Ethics-3.0

Elective Courses: (6.0 credits)
Total Credits:-66.0

Courses

Business Administration

BUSA 7250 - Management Skills and Applications: The course provides an overview of the basic skills of a manager and applies these skills through a series of projects and case studies. It examines the evolution of management and the organizational culture and environment. It also teaches the decision-making skills and the skills involved in planning, organizing, leading and controlling, including planning and facilitating change, teamwork, applying motivational techniques and effective communication.

Centre for Energy Systems Applications

CESA 8224 - Optimizing and Specifying Geoexchange Systems 1: This course is an introduction to geothermal energy exchange and thermal energy storage systems for Students who wish to become familiar with industry-standard commercial design processes. It is open to Students with a recognized Diploma of Technology in an engineering or science discipline or a related degree in engineering or science. Upon successful completion of the course, Students will be able to identify the critical design parameters and choices involved in the appropriate design of several different types of geothermal energy systems.

CESA 8225 - Optimizing and Specifying Geoexchange Systems 2: This course is an in depth study of heat pump systems that use a ground heat exchanger as heat source/sink. Geoexchange systems can be combined with other technologies for heat and cooling. Ground heat exchangers may take the form of closed-loop piping in boreholes or trenches, groundwater water well systems or surface water heat exchange systems. Details of system commissioning processes and issues will also be discussed.

Environmental Engineering

EENG 7210 - Chemistry for EET: The major topics covered include the structure of atoms, compounds, stoichiometry, solutions, acids and bases, salt and buffer solutions, and solubility of compounds. Some applications of precipitation reactions to water and wastewater treatment will also be examined as well as introduction to nuclear chemistry and radon. 
EENG 7215 - Hydraulics for EET: This course covers basic fluid mechanics and hydraulics, including the calculation of pressures and forces exerted by static fluids and the solution of steady single-pipe flow problems. Bernoulli's principle and the use of various energy loss equations. This is followed by the engineering application of hydraulic principles such as: pipe networks, pumps, uniform and non-uniform open channel flow and measurement. 
EENG 7700 - Environmental Case Studies: This course provides an introduction to the major areas of study in the Environmental Engineering program. Topics covered include; industrial and municipal liquid waste management, solid waste management; contaminated sites, environmental law, principles of environmental assessment, ground water flow and environmental management.

EENG 7712 - Organic Chemistry for EET: This course will introduce the student to organic chemistry. The nomenclature, physical properties, and reactivities of the more common classes of organic compounds are discussed with special attention given to industrial chemicals and organics that are environmental hazards.

EENG 7713 - Environmental Analytical Chemistry: Interpretation of results obtained from analytical laboratories is an integral part of waste management or environmental assessment. This course is intended to provide an overview of the environmental laboratory discipline. Topics will include: test parameter selection and sample collection concerns; analysis procedures, quality assurance, and data management.

EENG 7714 - Methods of Wastewater Analysis: This course will introduce the student to some of the analytical methods used to determine common pollutants in water and wastewater. The theoretical aspects of each analysis as well as typical industrial pollution problems related to local industry are discussed during the lecture periods. Students practice the use of laboratory equipment in accordance with proper procedures in the laboratory periods.

EENG 7716 - Soil Mechanics and Groundwater for EET: An introduction to soil mechanics and groundwater, including soil origins, types and classifications, phase relationships, compaction, Darcy's law, flow nets, settling pond analysis, soil pressure and soil strength. . 

EENG 7717 - Hydrology for EET: An introduction to hydrology, including precipitation, drainage basins, rational formula, SCS method, frequency analysis of extreme flows, regional analysis, low flow analysis and measurement of hydrologic parameters.

EENG 7719 - Survey Techniques for EET: Introduces fundamental concepts of surveying with applications for applied waste management. Topics include an introduction to the survey methodology, survey instrumentation, a description of the theory associated with survey computations, methods for determining horizontal positions and elevations, including position determination using GPS satellite technology. 
EENG 7720 - Applied Microbiology: This course examines the types and functions of microorganisms as applicable to the engineering field. Topics include; the basic characteristics of bacteria, nutrient cycles, oxidation and reduction, waste treatment, pollution and bioremediation. Case studies of applied microbiological projects will be reviewed including constructed wetlands, drinking-water distribution systems and pollution monitoring. 

EENG 7721 - Applied Toxicology: This course provides an introduction to the principles of toxicology, as applied to environmental engineering. Course topics include a review of biological, organic and inorganic substances and their properties and behaviour in the environment; the biological responses of cells and animals to toxic substances; and the application of toxicology to risk assessment and the development of water-quality guidelines. 
EENG 7740 - Physical Hydrogeology: This course gives students an overview of the occurrence and movement of groundwater in a variety of geologic settings and explains the effect of human activity on that movement. Topics include types of aquifers, properties of porous media, groundwater flow and pump testing of aquifers. The course provides theoretical foundation for the study of groundwater contaminants in EENG 7741 - Contaminant Hydrogeology.

EENG 7741 - Contaminant Hydrogeology: Major sources of groundwater contaminants and their flow in groundwater will be examined. Topics will include terminology, water quality, chemical constituents of groundwater, natural chemical evolution of groundwater, instrumentation, LNAPL's and DNAPL's, transport mechanisms, measurement of parameters, sources of contamination, and an introduction to solutions employing analytical and numerical methods.

EENG 7742 - Groundwater Modeling: Numerical Methods: This course introduces students to the basics of two major modeling tools used in industry: finite difference and finite element. The course explores mathematical basis of the two methods and allows students to experiment with simple models of each type, using computers.

EENG 8209 - Principles of Sustainable Development: This course is designed to provide an interdisciplinary group of students with the knowledge and skills necessary to develop and manage professional projects while considering sustainable development imperatives. Principles of industrial ecology, ecological restoration and succession, and urban world issues will be covered in a manner that reveals constraints but also opportunities and strategies for balancing environmental, social and economic perspectives. The changing roles and approaches in governance systems and the role of stakeholders in decision making will be discussed. 
EENG 8750 - Municipal Wastewater Treatment 1: Examines the sources of municipal wastewater, factors that affect wastewater flow, measurement of wastewater flow and strength, effects of effluent discharges on the receiving environment, legislation, onsite treatment, screening, comminution, grit removal and flow equalization. Design and practical considerations will be emphasized.

EENG 8751 - Municipal Wastewater Treatment 2: This course is a continuation of EENG 8750 and examines the principles of primary sedimentation and secondary treatment including suspended growth, attached growth, and secondary clarification. Practical and operational aspects would be emphasised.

EENG 8752 - Municipal Wastewater Treatment 3: This is the third and last course in the municipal wastewater treatment series and covers advanced treatment involving biological nutrient removal, effluent disinfection and sludge processing. Practical and operational aspects would be emphasised.

EENG 8753 - Industrial Wastewater Treatment 1: This course is the first of a two-course series on industrial wastewater treatment. Course topics include characteristics of industrial wastewater, industrial wastewater survey, waste minimization, quality equalization, neutralization and oil-water separation. Practical and operational aspects would be emphasised.

EENG 8754 - Industrial Wastewater Treatment 2: This is the last course in the industrial wastewater treatment series. It examines additional physical/chemical unit processes including chemical coagulation, chemical precipitation of heavy metals, chemical phosphorus removal, absorption, ion exchange, membrane separation, chemical oxidation, and gas transfer. Practical and operational aspects would be emphasised. 
EENG 8755 - Drinking Water Treatment: This course will cover drinking water quality and associated public health concerns. Particular emphasis will be placed on the multiple-barrier concept for the inactivation of Giardia and Cryptosporidium, as well as the control of disinfection by-products. A substantial portion of the course will deal with practical design of commonly used treatment processes for the production of potable water.

EENG 8760 - Solid Waste Management: This course is the first of a four-course series in the solid-waste technical studies. Solid-Waste Management gives students an overview of municipal solid-waste management including collection, transfer, transport and disposal. Methods of processing, introduction to disposal facilities, disposal options, and the economic and environmental issues of solid-waste management are topics covered in this course.

EENG 8761 - Recycling and Reduction Techniques: Topics include; the basis and impact of the 3 R's on the waste management systems; industry examples; recycling and recovery of paper, cardboard, metals, plastic, oil, glass, and other commodities; new uses of recycling and recovery; composing basics; types of systems; design of plants; and markets. 

EENG 8762 - Landfill Design and Operation: This course will examine landfill site selection, landfill capacity analysis, landfill construction and operations, environment systems overview of leachate generation and landfill gas.

EENG 8763 - Environmental Controls for Landfills: This course examines state-of-the-art environmental control systems that are being used in B.C. and in the USA to meet new government regulations. The course includes environmental issues, leachate composition, predicting leachate qualities within the EPA HELP model, landfill closure, leachate containment, leachate treatment, landfill gas collection and environmental monitoring.

EENG 8768 - Advanced Residuals Management: This course is designed to help students learn about the various aspects of hazardous material and waste management. Major emphasis will be on Acts and Regulations governing hazardous material and waste as well as determination, classification, handling and storage of hazardous waste. Additional topics include pollution prevention and waste minimization.

EENG 8769 - Advanced Residuals Treatment: This course is designed to provide the students with the fundamentals of hazardous material and waste in relation to chemistry and chemical processes. The course will describe major treatment technologies and methods traditionally applied to hazardous material and waste. There will be a particular emphasis on incineration, solidification and utilization of hazardous waste as an alternative fuel in combustion processes. 

EENG 8770 - Environmental Site Assessment: This course is the first of five-courses. It has two primary purposes. First, it summarizes the five main processes in the management of contaminated sites: site audit, site investigation, risk assessment, sampling, and treatment and monitoring. Second, it gives students the necessary knowledge and skills to perform a site audit. Case histories will be used as examples to demonstrate the principles of environmental site assessments (ESAs) and environmental audits (EAs).

EENG 8771 - Contaminated Site Investigation Process: This course highlights the importance of site characterization in terms of soil, water and sediment, as an essential and integral part of the overall management of contaminated sites. It also focuses on the role of the site investigator, and on a phased planning approach to obtaining proper data to characterize site contamination, evaluate remedial alternatives and assess risks. 
EENG 8772 - Site Remediation and Risk Assessment Process: This course introduces students to the third major process in contaminated site management: site remediation and risk assessment. Focusing on the role of the site investigator, the course promotes a scientific approach for evaluating and selecting options to manage site contamination including treatment, removal or containment. This course focuses specifically on toxicological principles of risk assessment, and on the evaluation and design processes for site remediation. 

EENG 8773 - Sampling Methods for Contaminated Sites: This field school involves two full days of hands-on sampling exercises: sampling strategies, design and implementation of sampling plans, and interpretation of results. The sampling exercises include: (1) soil sampling using drill rig, backhoe and hand augers; (2) groundwater sampling by installation, development and testing of monitoring wells; (3) overview of surface water and sediment sampling techniques; and (4) demonstration of geophysical investigation techniques.

EENG 8774 - Site Remediation Technologies: This course focuses specifically on the range of remedial technologies that are available and provides students with the skills to apply appropriate technologies in given situations. Discussion on the techniques to monitor and evaluate performance of the selected remedial options are also included. Since this is the final course in the series, this course also focuses on integrating the material from the first four courses. 

EENG 8780 - Environmental Law 1: This course provides an overview of the Canadian legal system and sources of environmental law. It addresses federal, provincial and local government powers to regulate the environment, as well as British Columbia and federal environmental laws governing water, air, transportation of dangerous goods, contaminated land, and waste and hazardous substance management. Sources of liability for individuals, directors and officers, companies and environmental professionals and the basic elements of due diligence are also covered. 
EENG 8781 - Risk Assessment: This course will examine risk-assessment methods and outcomes including definitions and discussions of the principles of hazard identifications, dose response, exposure assessment and risk characterization. Specific risk-assessment techniques will be presented including checklists, preliminary hazard analysis, what-if analysis, fault-tree analysis, event-tree analysis, hazard and operability studies and EPA risk assessment procedures. 

EENG 8782 - Environmental Management: This course provides an overview of the process involved in managing the environmental aspects of projects on a global, regional and local scale. The student will learn to apply the guiding principles of sustainability: and consider the laws, policies and regulations related to environmental management. Emphasis will be placed on environmental management (ISO 14000), life cycle analysis; environmental risks and liabilities. 
EENG 8783 - Risk Management: This course covers factors affecting management decisions: regulatory requirements, corporate standards, employee politics, public and media, and financial limitations, and risk communication. Other risk management options, including prevention planning, emergency response, containment, on-site treatment, off-site treatment, landfill and other storage means will be examined. 
EENG 8784 - Environmental Law 2: This course addresses environmental regulation of various natural resources sectors in British Columbia, including forestry, mining, energy and fishing. The course covers laws regulating environmental impact assessment and environmental aspects of municipal and regional land use planning processes and the role of aboriginal rights in environmental and natural resource management. 
EENG 8785 - Decision Making in Environmental Management: This course will examine decision making and decision planning models as they relate to environmental management. Topics will include the historical roots of environmental management; rational decision-making processes; the institutional structure and methods of decision making in environmental management; and the relationship between current decision making models and sustainable development. 

EENG 8790 - Air Quality Management: Provides an overview of air pollution, focusing on atmospheric air quality issues. The course will discuss the sources of air pollution and their regulation. The student will be introduced to emission inventories, urban air pollution, and meteorology. An introduction to dispersion modeling as a method of linking emissions to air quality will also be presented.

EENG 8791 - Industrial Air Pollution Control Techniques: This course provides an overview of the different methods used to control the release of air pollutants from industrial and mobile (vehicular) sources. The different types of contaminants, their causes, and the regulations governing their release are discussed. The basic design principals of the various technologies, and their application, form the bulk of the course. A basic treatment of combustion and fluid dynamics is also covered. 

EENG 8792 - Air Quality Monitoring and Testing: This course covers the theory and practice of emission testing for particulates including gas flow measurements, isokinetic sampling, determination of gas molecular weight, moisture determination methods, sampling train components, equipment calibration, details of a complete testing program, calculation details, report writing and regulatory requirements. 

EENG 8801 - Terrain Map and Erosion Processes: This course covers terrain and interpretive maps with emphasis on utilization. Topics include; delineation of polygons (air photo interpretation and ground truthing), mapping conventions and development of polygon labels (ELUC, 1988, 1997), determination of mass wasting, erosion and sediment delivery hazards. Surface erosion and sedimentation processes will also be covered. A field trip is arranged when and if suitable sites are available. 
EENG 8802 - Forest Road Design and Construction: This course covers applicable sections of the Forest Practices Code Act, Forest Road Regulation. Engineering Guidelines will be discussed. preliminary road location surveys and terrain stability assessments with emphasis on minimization of environmental risks. Various construction techniques are presented along with the basic elements of drainage design. A field trip is arranged when and if suitable sites are available. Other topics will include 
EENG 8803 - Forest Road Rehabilitation: This course will cover the applicable sections of the Forest Practices Code Act, Forest Road Regulation. Road maintenance and upgrade during harvesting operations will be discussed, as well as deactivation after harvesting operations and silvicultural commitments have expired. Other topics include field assessment procedures, mapping and the development of appropriate prescriptions. A field trip is arranged when and if suitable sites are available. 
EENG 8804 - Hydrological Mapping and Hydrometrics: This course covers the procedures involved in the creation of hydrological maps, with emphasis on utilization. Topics will include: delineation of slope drainage networks (air photo interpretation and ground measurement of streamflow, snowpack and water quality. The use of hydrometric instruments is demonstrated. A field trip is arranged when and if suitable sites are available. truthing), and mapping conventions.

EENG 8805 - Stream Channel Assessment: This course covers the applicable sections of the Forest Practices Code Act, with particular emphasis on Interior and Coastal Watershed Assessment Procedures. The collection and interpretation of data down a stream channel will be outlined. Other topics will include; USDA Forest Service methodology, MOELP Channel Assessment Procedures, the effects of timber harvesting on stream channel morphology and channel restoration strategies. A field trip will be arranged when and if suitable sites are available.

EENG 8810 - Pulp and Paper Industry for EET: Covers details of the Kraft process, chemistry of the process, process parameters and environmental emissions. Other pulp and paper processes are also reviewed. The principal emissions (air, water, solids) are discussed in detail in terms of formation, chemistry, analytical detection techniques and engineering control methods. Potential process modification in the Pulp and Paper industry as a means of decreasing environmental emissions are also discussed. 
EENG 8811 - Mining and Extractive Metallurgy Industry: This course covers a review of Extractive Metallurgy processes and associated pollution control practice. Current pollution abatement practices in the mining industry and mine reclamation practices are also included. The course covers modern technologies for control of sulfur dioxide, particulates, nitrogen oxides and others. In addition, control techniques for liquid wastes, acid mine drainage, and solid wastes are also included. 
EENG 8812 - Petroleum Industry: This course covers environmental control practices in the Natural Gas and Petroleum industry. It includes a variety of topics in air and water pollution abatement practices. Some aspects of solid waste treatment are also discussed. 
EENG 8820 - Separation and Identification Techniques: Environmental contaminants can vary from agricultural products which can include organo-chloride pesticides, or industrial by-products such as petroleum hydrocarbons and polycyclic aromatic hydrocarbons to a variety of trace metals. It is the purpose of this course to show how to develop methods for the separation, identification and quantification of agricultural and environmental compounds in air, water, soil and sediment samples.

EENG 8822 - Analytical Atomic Spectroscopy 1: This course covers the basic theory and practice of analytical atomic spectroscopy, with emphasis on inductively coupled plasma optical emission spectroscopy. Major topics include: atomic spectra-emission, absorption, fluorescence; diffraction- grating spectrographs; single and multichannel detectors; RF induced plasmas; calibration standards; spectral interferences and matrix effects; quality assurance and data handling. 
EENG 8823 - Analytical Atomic Spectroscopy 2: This course is a continuation of Analytical Atomic Spectroscopy 1. Major topics include: optimization of plasma operating conditions, other emission sources- DCP, FAPES, flow discharge, arc, spark; sample induction-pneumatic and ultrasonic nebulizers; ICP-MS-mass selectors; separation and preconcentration strategies; sample preparation. 
EENG 8824 - Gas Chromatography and Mass Spectrometry: In mass spectrometry, the mass spectrum is as unique to a compound as fingerprints are to people. When gas chromatography is combined with mass spectrometry (GC/MS), a technique is created with which the components of a mixture can be separated and identified. It is the purpose of this course to discuss the techniques of modern GC/MS as applied to the separation and identification of agricultural and environmental compounds.

EENG 8900 - Project Reports: Primarily intended for preparation of the final report for the Industry Sponsored Project, this course will provide the basis and format for all technical reports required in the program. Emphasis will be placed on the overall structure, organization of information and the logical progression of concepts. This course should be completed during the Common Core portion of the program. 
EENG 8901 - Project Proposal: After selecting the research project topic, this course helps the student conduct a literature review to clearly define the problem and to prepare an effective proposal for the project. If by this time the student has selected an industry sponsor the proposal can be submitted to the Department for approval. 

EENG 8902 - Technical Presentations: The ability to make an effective presentation is now more essential than ever for individuals wanting to advance their careers. This course will allow participants to analyse the needs of your audience and then integrate your objective to the content and audience. Video feedback will be used extensively to provide immediate and practical comments as you develop comfort and confidence in business presentations. 
EENG 8903 - Applied Research Project: In conjunction with an industry sponsor, the student solves a technical problem relating to the environment. The research project must contain elements that are innovative, experimental, or exploratory in nature. A departmental committee will supervise the progress of the project, provide guidance and direction where appropriate, and evaluate the final report and its presentation. 
Liberal Studies

LIBS 7001 - Critical Reading and Writing: Develops advanced skills in critical analysis, close reading and composition through lectures, discussion and group activities in which students analyse and evaluate materials from various disciplines. Readings might come from professional journals, reports, newspapers, magazines and literature. Multimedia such as video, music and the Internet may also be included. 
LIBS 7002 - Applied Ethics: Fosters abilities and values required for ethical decision making at work. Develops skills in logical analysis, a working knowledge of moral principles and theories, and the ability to diagnose and resolve moral disagreements commonly found at work. Examines and applies moral principles to historically famous cases in manufacturing, human resources, management, engineering, health care, and computing. 
Technology Management

TMGT 7103 - Research and Development Management: This course provides the candidate with the skills necessary to successfully manage a small corporate research and development department. Emphasis is on identifying the unique characteristics of an R&D department in terms of its funding, its personnel, and mandate to be creative and productive.

TMGT 7111 - High Technology Marketing Strategies: Enables candidates to effectively communicate their product's message to target customers and important business partners, including investors, especially in the context of high technology organizations. It also enables them to communicate with appropriate marketing terminology.

TMGT 7112 - Marketing Research: Enables candidates to develop a marketing research plan which will enable them to effectively examine the methods of assessing early market opportunities for high technology industrial and consumer products through market research.

TMGT 7121 - Principles of Finance: Equips candidates with an in-depth understanding of financing business undertakings, exploring sources of money, the role of business plans, equity capital, the role of debt financing, taxation issues, and cash investments.

TMGT 7122 - Accounting for Technologists: Provides an understanding of accounting and how this knowledge can be used in day-to-day work. The course equips candidates with the knowledge and tools needed to analyse the financial condition of a company, evaluate various costing situations, and analyse relevant data in order to make better decisions.

TMGT 7123 - Technology Information Systems: Provides the candidate with the knowledge to understand how Information Technology is used in technology based organizations. It covers all aspects of systems architecture and systems life cycles. It reviews how data are collected and turned into information by all parts of the organization with an emphasis on how that information can be used in problem solving. The business issues arising from the introduction and use of Information Technology are discussed.

TMGT 7124 - Technology and International Finance: Deals with the major issues, institutions and instruments of international finance affecting technology transfer and the exchange of goods and services under contract. Course content addresses principal elements that include but may not be limited to: instruments, institutions, legislative/regulatory frameworks and international finance variables.

TMGT 7131 - Business Strategy and Structure: Integrates two important aspects of decision- making in high technology companies: how to choose a particular technical option, and how to develop a business strategy that works in today's business environment. By looking at the factors that determine technological and business strategy, the candidate will have an important opportunity to analyze real world situations and develop career goals. This course is linked to TMGT 7132, Managing Technological Innovation and Entrepreneurship.

TMGT 7134 - Technology and International Trade and Competition: Describes how a technology firm may consider different options in the marketing of its technology in international markets. As the seller of the technology operates in a highly competitive environment, a clear understanding of the competitive forces and cultural dynamics at work in the global marketplace is critical to anyone seeking export markets.

Bachelor of Technology

Geomatics
Surveying and Mapping Option

http://www.bcit.ca/study/programs/855abtech
With continual changes in spatial data capture and management, BCIT's Bachelor of Technology in Geomatics/GIS degree provides excellent opportunities for career enhancement and professional growth. There are two program options to choose from - Surveying/Mapping and GIS. The Surveying/Mapping option will appeal primarily to graduate Geomatics Engineering technologists who wish to pursue professional accreditation as Land Surveyors or develop their careers in other areas of Geomatics such as mapping or hydrography. 

This 2 year program includes all the Geomatics technical courses, Geomatics electives, Business Management elective courses and Liberal Education courses. Full-time students are block registered into all the required courses. Each term consists of 4 technical courses, at least 1 business management elective course and 1 liberal education course.

Geomatics Technology degree courses may be taken individually for professional development purposes such as exemptions from the Canadian Board of Examiners for Professional Surveyors (CBEPS) or applied towards completion of the degree. 

Level 5 (15 weeks

 -BUSA 7250-Management Skills and Applications-3.0

 -GEOM 7101-Land Information Systems-4.0

 -GEOM 7132-Spatial Database Systems 1-3.0

 -GEOM 7330-Cadastral Surveys and Land Registration Systems-3.0

 -GEOM 7350-Land Use Planning-3.0

 -LIBS 7001-Critical Reading and Writing-3.0

 

Level 6 (15 weeks

 -ECON 1150-Economic Issues**-3.0

 -GEOM 7230-Geomatics Project Planning-2.0

 -GEOM 7301-Satellite Positioning 1-5.0

 -GEOM 7362-Geodesy 2-4.0

 -GEOM 8132-Spatial Database Systems 2*-3.0

 -LIBS 7002-Applied Ethics-3.0

 

Level 7 (15 weeks

 -BLAW 3100-Business Law**-4.0

 -GEOM 8311-Satellite Positioning 2*-3.0

 -GEOM 8353-Special Topics in Adjustments-5.0

 -GEOM 8363-Advanced Topics in Precision Survey-5.0

 -GIST 8118-GIS Remote Sensing*-3.0

 -LIBS 7005-Technology, Invention and Power***-3.0

 

Level 8 (15 weeks

 -GEOM 7307-Advanced Digital Mapping-3.0

 -GEOM 8230-Geomatics Project-6.0

 -GEOM 8310-Hydrographic and Oceanographic Surveying*-4.0

 -GEOM 8332-Survey Law-3.0

 -LIBS 7007-Technology Across Cultures***-3.0

Geomatics Technical Electives: (6.0 credits)

Students are required to complete a minimum of 2 Technical Elective courses out of 3 (or 6 out of 10 credits). Students are automatically block registered into all 3 electives with the option to drop 1 elective of their choice. 

 

Management Electives (6.0 credits)

The Management courses selected for this program are required components for professional examinations administered by the Canadian Board of Examiners for Professional Surveyors (CBEPS). Additional credits of applied management courses can be taken from other Bachelor of Technology programs including Management, Construction Management, Environmental Engineering Technology and Technology Management. Pre-approval of course selection is required from your Program Head.

Liberal Studies Component

Elective Courses: (6.0 credits)
Students are automatically block registered into all the required Liberal Studies credits (12.0 credits) for graduation from this program.


Total Credits:-78.0


Course Descriptions

Business Law

BLAW 3100 - Business Law: Presents a practical study of Canadian business law, including the legal and administrative systems, torts, contracts, sale of goods and consumer protection, secured transactions, employment, agency and business organizations. Participation in this course, taught by lawyers, prepares you to recognize and feel comfortable with the legal aspects of doing business.

Business Administration

BUSA 7250 - Management Skills and Applications: The course provides an overview of the basic skills of a manager and applies these skills through a series of projects and case studies. It examines the evolution of management and the organizational culture and environment. It also teaches the decision-making skills and the skills involved in planning, organizing, leading and controlling, including planning and facilitating change, teamwork, applying motivational techniques and effective communication.

Economics

ECON 1150 - Economic Issues: Presents the influential concepts of both micro and macroeconomics and, in a student-based learning environment, assists you in applying these notions to your career. A professional economist will work with you in discovering the laws of supply and demand, consumer decision-making, producer profit maximization, competition and monopoly regulation in microeconomics. Use of fiscal, monetary and exchange rate policy to influence unemployment, inflation and economic growth is also covered. Familiarization with spreadsheets is strongly recommended for those intending to register in the Internet delivery section.

Geomatics

GEOM 7101 - Land Information Systems: Topics covered include fundamental concepts, terminology, and technologies associated with GIS/LIS; applications of GIS/LIS, the multi-purpose cadastre; data modelling, concepts of file and database systems, spatial data models, architecture of GIS software, methods of data collection and input, manipulation and analysis; data quality, spatial data management, and organizational issues.

GEOM 7132 - Spatial Database Systems 1: This course is an introduction to database systems used in the Geomatics Industry. Topics include hierarchical, network and relation data models, database normalization, data security and integrity. SQL will be covered is terms of the DDL, DML and DCL command sets. Also, database applications will be constructed using VB. 

GEOM 7230 - Geomatics Project Planning: Helps students prepare for a geomatics project. The student's primary task is to find an industry sponsor and topic. Students will review literature on the project topic, practice technical presentation skills, use project management software, and write a project proposal.

GEOM 7301 - Satellite Positioning 1: This course starts with a review of different GPS operation modes, which include Static, Rapid Static, Kinematic, realtime and non-realtime; and GPS data processing procedure. It will then continue with other major topics such as GPS datums and reference frames, high precision GPS positioning including inter-mixing different GPS antenna types, mixing RINEX data, using Precise Ephemeris, utilizing RTCM messages and NMEA strings. Network adjustment with emphasis on utilizing satellite technique is also discussed. Detailed GPS data processing techniques and ambiguity resolution will be studied, as well as GPS reference station networks in North America and GPS applications. The course will conclude on the study of other satellite navigation techniques such as Transit Doppler, GLONASS and Galileo. 

GEOM 7307 - Advanced Digital Mapping: Provides hands-on training in the application of photogrammetry, with an emphasis on project planning and management. Topics covered include mapping project design; digital data capture, editing, and terrain modelling using softcopy workstations; cartographic presentation; orthophoto production; project planning and management. 

GEOM 7330 - Cadastral Surveys and Land Registration Systems: Students are introduced to concepts of land use and land ownership under English common law and are practically engaged in researching and interpreting legislation and case law. This course also explores the role of the land surveyor and the contribution of the surveying profession to land development. Students must have Internet access and email. 

GEOM 7350 - Land Use Planning: This course aims to give students a solid grounding in planning, so that students are able by the end of this course to make land use decisions, understand development constraints and opportunities, be familiar with the role of government in the planning process, and work through development scenarios.

GEOM 7362 - Geodesy 2: The course will include Coordinate Transformations between different systems (Terrestrial and Celestial, Global and Local), details of Horizontal and Vertical Datums and their transformation, Gravity Field and their applications, 2D and 3D Forward and Inverse computations on the ellipsoid. It also includes topics on Gravity Field and its applications, radio frequency and wave propagation, satellite and non-satellite positioning techniques. 

GEOM 8132 - Spatial Database Systems 2: This course examines the GIS architectures implemented by today's GIS vendors. Spatial database topics such as: storage, relationships and integrity constraints, data modelling (UML and extended E-R) will be covered. The course will discuss SDLC, OLTP, OLAP, DW, data mining, data marts, universal servers, metadata standards and the OpenGIS Consortium. 

GEOM 8230 - Geomatics Project: Participants will undertake a major independent project in a selected area of Geomatics technology, in consultation with industry sponsors and faculty advisors. Participants will solve technical problems, demonstrate thorough knowledge of the project topic, and present the project results by writing a technical report and making an oral presentation. 

GEOM 8310 - Hydrographic and Oceanographic Surveying: Will provide an understanding of the following topics in sufficient depth as to allow the student to plan, carry out, and evaluate proposals for an oceanographic/hydrographic survey; tides, salinity, temperature, speed of sound, waves, currents, oceanographic instruments, marine positioning, underwater acoustics, acoustic techniques (echo-sounder, sweep systems, sidescan sonar), correction of echo sounding measurements (calibration, heave correction, etc.) non-acoustic techniques (lead line, mechanical sweeps, photographic techniques, airborne EM sounding, magnetic anomaly detection, laser bathymetry), and data management.

GEOM 8311 - Satellite Positioning 2: This course has 2 components. The major part deals with problematic GPS data and troubleshooting. This includes pre-processing preparation such as selection and understanding of base station coordinates and datums, baseline processing parameters and techniques, detailed logfile inspection and troubleshooting. The second part is devoted to provide students with the skills to manage a satellite positioning project, including the abilities to plan, estimate the cost of and execute surveys, to meet a predefined set of survey specifications (accuracy requirements, area of interests, etc). 

GEOM 8332 - Survey Law: This course examines the relationship between land surveying and law and how laws affect the land surveying profession. Topics include boundary evidence, riparian rights, title to land and the multipurpose cadastre. Students must have Internet access and e-mail. 

GEOM 8353 - Special Topics in Adjustments: The course starts with a review of observation errors and modelling, confidence level and error probability of statistical decisions (significance level, power of test, type I and type II errors), and random error propagation and pre-analysis of survey observations. Then it covers the formulation and derivation of different cases of least squares adjustments, such as parametric, conditional and combined mathematical models; the adjustment of control networks, including the measures of quality, elimination of orientation parameters, sequential adjustments, distorted mathematical models, and elimination of blunders by global and local tests; problem of reliability and sensitivity; problem of datum, including datum transformations; and the adjustment with weighted parameters. The course ends with an introduction to filtering and prediction. 

GEOM 8363 - Advanced Topics in Precision Survey: Introduction to precision survey equipment, including their calibration and operation; precision, accuracy standards and specifications for field procedures for precision horizontal and vertical control surveys (including precision GPS surveys); error analysis of survey measurements (angle, distance and height difference); pre-analysis and design of survey projects; application of optical and electromagnetic measuring principles and techniques; computation of three-dimensional coordinates and coordinate changes by intersection methods, scale bar on target methods, and laser scanner methods; introduction to deformation and tunnelling surveys and analyses. 

Geographic Information Systems

GIST 8118 - GIS Remote Sensing: Examines current satellite image acquisition systems, image display and enhancement, image geocoding and image classification and remote sensing applications in GIS. Digital image processing and analysis techniques are studied in theory and in practice using digital image processing software.

Liberal Studies

LIBS 7001 - Critical Reading and Writing: Develops advanced skills in critical analysis, close reading and composition through lectures, discussion and group activities in which students analyse and evaluate materials from various disciplines. Readings might come from professional journals, reports, newspapers, magazines and literature. Multimedia such as video, music and the Internet may also be included. 

LIBS 7002 - Applied Ethics: Fosters abilities and values required for ethical decision making at work. Develops skills in logical analysis, a working knowledge of moral principles and theories, and the ability to diagnose and resolve moral disagreements commonly found at work. Examines and applies moral principles to historically famous cases in manufacturing, human resources, management, engineering, health care, and computing. 

LIBS 7005 - Technology, Invention and Power: From ancient Greek myth to modern science fiction, Western culture's depictions of the power of technology have shaped our contemporary views. By analysing selected works of literature, film, TV and Internet sites from different historical periods, students will explore continuities and changes in depictions of technology and its transformative powers. 

LIBS 7007 - Technology Across Cultures: Examines how culture, political economy, sociology and history influence technology in business, health care and engineering. Students will examine ways in which technologies function across the world, critique the appropriateness of technology in various regions, and research a specific technological application in a field and region of their choice. 

Geographic Information Systems

Full-time - Advanced Diploma

http://www.bcit.ca/study/programs/9100fadvdip
The Advanced Diploma program in Geographic Information Systems is designed for students with a background in a related discipline or technology. The program is available in a full-time, nine-month program format, or through Part-time Studies.

The curriculum combines theory and practice and covers GIS principles, training in GIS software, technical issues, remote sensing, digital mapping and management issues. Students must also successfully complete a supervised work experience before graduation. This may be either an industry project or an industry practicum

Level 5 - Fall Term (15 weeks

 -GIST 7010-GIS Programming 1-3.0

 -GIST 7100-Fundamentals of GIS-3.0

 -GIST 7108-Fundamentals of Mapping-3.0

 -GIST 7111-CAD for GIS**-3.0

 -GIST 7120-GIS Project Planning-3.0

 -GIST 7128-ArcGIS 1: Introduction*-3.0

 -GIST 7130-GIS Computing and the Internet*-3.0

 -GIST 7132-GIS Database Systems 1-3.0

 -GIST 8118-GIS Remote Sensing-3.0

 -GIST 8128-ArcGIS 2: Data Management and Analysis*-3.0

Level 6 - Winter Term (10 weeks)

 -GIST 8010-GIS Programming 2-3.0

 -GIST 8100-Technical Issues in GIS*-3.0

 -GIST 8106-Spatial Analysis***-3.0

 -GIST 8107-GIS Digital Mapping and Cartography**-3.0

 -GIST 8109-Geospatial Systems Management-2.0

 -GIST 8132-GIS Database Systems 2-3.0

 -GIST 8138-ArcGIS 3: Customization and Modelling-3.0

Level 6 - Spring Term (10 weeks)-Credits

 -GIST 8110-Management Issues in GIS-3.0

and GIST 8125-GIS Project-9.0

or GIST 8126-GIS Industry Practicum*-9.0

Total Credits:-62.0

Courses

Geographic Information Systems

GIST 7010 - GIS Programming 1: Prepares students for GIS programming for macros, utility programs, databases, data conversion, and application development. Students use the latest version of Visual Basic to develop structured and logical programs to manipulate GIS spatial and attribute data. This course covers such additional topics as arrays, structures and file output

GIST 7100 - Fundamentals of GIS: Provides an overview of theory and concepts of GIS and related disciplines. Topics covered include fundamental concepts, terminology, and technologies associated with GIS,; applications of GIS, data modelling, spatial data representations, concepts of file and database systems, methods of data collection and input, manipulation and analysis; data quality, spatial data management and organizational issues.

GIST 7108 - Fundamentals of Mapping: This introductory course will acquaint GIS students with the fundamental concepts of geomatics and will demonstrate the important relationship between surveying & mapping and GIS. Topics include an introduction to the field of geomatics, a description of the theory associated with basic survey computations, methods for determining horizontal positions and elevations, map projections, accuracy and reliability of spatial data and an introduction to positioning by GPS. The overall objective is to give students an understanding of the origin of the coordinate systems and coordinates used in the filed of geomatics.

GIST 7111 - CAD for GIS: Introduces students to the operational use and role of computer aided drafting software in GIS. Students will gain hands-on experience with Autodesk products and be exposed to other CAD software and vertical products used in industry. Topics include AutoCAD basics, 2D entity constructions and manipulations, data entry, data editing, data integrity, data exchange.

GIST 7120 - GIS Project Planning: Allows students to research project topics, present a project proposal, establish supervisors, identify sources of data and begin data acquisition.

GIST 7128 - ArcGIS 1: Introduction: Introduces the latest versions of the ArcGIS software family and ArcGIS data models. Students use ArcMap, ArcCatalog and ArcToolbox to create and edit GIS data, and perform mapping, data management and geographic analysis. Successful completion of this course will give you a background in GIS concepts, help you to operate the basic components of ArcGIS software, and assist you in planning and executing a GIS project.

GIST 7130 - GIS Computing and the Internet: Focuses on developing skills for solving the diverse problems of the latest GIS computer systems. Students will examine operating systems, explore GIS web client-server relationships, write utility programs and simple GIS web server applications. 

GIST 7132 - GIS Database Systems 1: This course is an introduction to databases, their terminology and an overview of various data models and modelling techniques. Topics include relational database design, Codd's rules, constraints, relationships, normalization, and the structured query language (SQL). Examples will be GIS-based, use an ORDBMS for storage and web-based customizations. 

GIST 8010 - GIS Programming 2: This course covers advanced GIS programming issues. Topics include accessing the latest GIS data stores: RDBMS, ORDBMS, XML and binary files, creating custom classes, events and exceptions as well as structured error handling. Advanced data and graphic controls will be use to represent geospatial data. 

GIST 8100 - Technical Issues in GIS: Fundamental GIS algorithms and spatial information data structures are explored. Students will utilize Java programming to gain an understanding of the science that lies behind GIS computer applications. Topics covered include raster and vector file formats, data conversion and display, view transformations, line clipping, feature generalization, and polygon operations. 

GIST 8106 - Spatial Analysis: Introduces students to vector and raster modelling using ArcGIS (Network and GRID). Problems drawn from business geographics and natural resource applications. 

GIST 8107 - GIS Digital Mapping and Cartography: Examines sources of digital mapping data, mapping data standards, digital mapping compilation procedures and mapping systems, introduction to cartography. 

GIST 8109 - Geospatial Systems Management: Examines the management of geospatial data, hardware and software. Topics include software installation and licensing, networking, system capacities and performance, web configurations, handheld and wireless connectivity, data versioning. 

GIST 8110 - Management Issues in GIS: Use of project management and systems design engineering techniques to identify, document, analyze, and meet user needs for GIS. A strong emphasis is placed upon working with other students as a multidisciplinary team; each team will move progressively through a typical GIS implementation and management process for an organization. Case studies are examined for the insight they can provide in GIS management.

GIST 8118 - GIS Remote Sensing: Examines current satellite image acquisition systems, image display and enhancement, image geocoding and image classification and remote sensing applications in GIS. Digital image processing and analysis techniques are studied in theory and in practice using digital image processing software.

GIST 8125 - GIS Project: Students will undertake a major independent project in a selected area of GIS technology, in consultation with industry/academic sponsors and faculty advisors. You will solve GIS technical problems, demonstrate thorough knowledge of your project topic, and present your GIS project results by writing a technical report and making an oral presentation to GIS industry standards. 

GIST 8126 - GIS Industry Practicum: Provides students with short-term GIS industry work experiences. The practicum involves GIS project or production work and presents the opportunity to interact with supervisors in a mentoring relationship. Allows students to develop technical, interpersonal and employability skills, and gain first-hand insight into the organizational context of GIS. 

GIST 8128 - ArcGIS 2: Data Management and Analysis: Topics include map projections, coordinate systems, edge matching, rubber sheeting, data conversion, image display, introduction to customization, TIN data structure, slope/aspect and 3D views, proximity and adjacency analysis, geocoding, routes and network modelling. Previous programming experience is recommended. 

GIST 8132 - GIS Database Systems 2: Develops skills for using database software with GIS. Topics include the Oracle RDBMS architecture, ArcGIS Spatial Database Engine (SDE), Case tools for GIS database design, and GIS database Web server programs. 

GIST 8138 - ArcGIS 3: Customization and Modelling: Introduces the ArcObjects development environment using the Microsoft Component Object Model and VBA. Topics include customizing tool bars, controls and map documents, coding events, working with tables, creating Map Layouts and creating custom tools. VBA applications will be created that manipulate the MxDocument, Map, Feature and Graphic Layer and other objects. A complete VBA customization of ArcMap will be created for Crime Analysis. 
Forest Resources Technician - Full-time Certificate of Technology
http://www.bcit.ca/study/programs/7370certt
This program has been discontinued, but is included to illustrate the types of programs that were offered in the past.

The Forest Resource Technician program was a one-year full-time (September to May) certificate. It provided students with skills necessary to conduct field work in the forest industry. Course topics included ecology, silviculture, communications, engineering, inventory sampling, photo interpretation and forest health. The program emphasized practical field skills and academic training that supports these skills. A majority of the training occurred outdoors in a forested setting, in varied terrain and weather conditions. Fieldwork was completed independently, or, more commonly, in small crews. Students were awarded a Certificate of Technology in Forestry and could be granted partial credit towards BCIT’s two-year Renewable Resources Forest Ecosystems Diploma program.

The program trained students to:

· operate four-wheel drive and all-terrain vehicles 

· describe basic ecosystem characteristics (including topography, vegetation, soil, climate habitat, and biogeoclimatic zones) 

· use common survey techniques and equipment (including GPS) 

· produce accurate field notes and hand-drawn maps 

· use maps and aerial photographs to plan field work 

· measure tree heights, diameters and calculating tree volumes 

· conduct fixed area and variable plot samples and perform basic statistical analysis 

· assist in fire suppression activities 

· use power saws, fire pumps and small boats in a safe manner 

· perform basic first aid 

· assist in bark beetle and root disease surveys 

· assist in cutblock and road layout 

· perform waste and residue surveys 

· assist in log scaling and call grading. 

Required courses

Term 1 (15 weeks)

 -RRFW 1140-First Aid Level 1*-0.5

 -RRFW 1143-Transportation Endorsement*-0.5

 -RRRM 1102-Master Student-1.0

 -RRRM 1104-Using Computers in Forestry-2.0

 -RRRM 1127-Ecology 1-4.0

 -RRRM 1130-Fire Control 1*-2.0

 -RRRM 1145-Communications 1-2.0

 -RRRM 1147-WHMIS/Bear Awareness*-0.5

 -RRRM 1157-Measurements 1-5.0

 -RRRM 1450-Applied Mathematics 1-3.0

 -RRRM 1567-Air Photos and Maps 1-4.0

 -RRRM 2147-Silviculture 1-4.0

 -RRRM 2197-Engineering 1-4.0

 

Term 2 (20 weeks)

 -RENR 1601-Introduction to Log Scaling (Coastal)*-2.5

 -RENR 2510-Log Residue and Waste Survey Certification*-2.5

 -RRRM 1108-Introduction to Timber Cruising-5.0

 -RRRM 1146-Chainsaw Falling and Bucking*-2.0

 -RRRM 1155-Global Positioning Systems-2.0

 -RRRM 1160-Communications 2-2.0

 -RRRM 2131-Fire Control 2*-2.0

 -RRRM 2137-Ecology 2-2.5

 -RRRM 2144-4x4 and Off-Road Vehicle Use*-2.0

 -RRRM 2150-Forest Health-2.0

 -RRRM 2153-Insect and Disease Surveys-3.0

 -RRRM 2155-Applied Mathematics 2-3.0

 -RRRM 2177-Silviculture 2-5.0

 -RRRM 2562-Air Photos and Maps 2-2.5

 -RRRM 2647-Engineering 2-5.0

Total Credits:-75.5

COURSES

Renewable Resources

RENR 1601 - Introduction to Log Scaling (Coastal): A five-day theory and field based overview of coastal grading rules and log species identification. Designed as an introduction to log scaling for those taking the first step to acquiring their provincial license and for individuals requiring a general understanding of log scaling. 
RENR 2510 - Log Residue and Waste Survey Certification: A course on BC coastal log waste and residue surveying. The course encompasses a combination of class and field studies, and will prepare the participants for the provincial certification examinations. Actual certification will be dependent on individual skills and abilities (successful students will be issued an MOF Coastal Residue & Waste scaling licence). 
Renewable Resources Forest Worker

RRFW 1140 - First Aid Level 1: This Emergency First Aid Safety Oriented (EFASO) course teaches skills necessary to become a Level 1 First Aid attendant in BC. Certification is dependent on individual abilities and evaluation by instructor. Successful candidates will be issued a WCB Occupational First Aid Level 1 (valid for 2 years).

RRFW 1143 - Transportation Endorsement: Provides skills and knowledge to move and transport injured or ill workers to medical aid. Certification is dependent on individual abilities and evaluation by instructor. Successful candidates will be issued the BC WCB Transportation Endorsement (valid for the duration of Level 1 First Aid certificate).

Renewable Resources Resource Management

RRRM 1104 - Using Computers in Forestry: Uses lecture and hands-on computer time to give students an understanding of basic computer terminology, hardware components and software applications. Practical exercises include the use of MS Word (word processing), Excel (spreadsheet use) and RoadEng (traverse compilations).
RRRM 1108 - Introduction to Timber Cruising: Introduces the basic principles fundamental to the practical application of natural resource measurements. Introduces basic sampling procedures and techniques common to resource needs. Fixed area, variable plot, and line transect sampling systems are discussed. Sample design and basic statistical analysis in a measurement context are introduced. Common tree attribute measurement methods are introduced. Field applications are practiced and methods for determining gross volume, net volume, basal area and value are applied. Provincial cutting permit cruising practices and methods are introduced and practiced. 

RRRM 1127 - Ecology 1: This course offers an introduction to ecology. Topics include plant identification, silvics and the BEC classification system. Site assessment and classification are the focus of field labs.

RRRM 1130 - Fire Control 1: Follows Fire Suppression Training as set out by the Province of British Columbia, Ministry of Forests. Anticipated certification in: Fundamentals of Fire Control (S-130), Safety & Fire Behavior (S190) and Pumps & Water Delivery Systems (S-232). Actual certification dependant on individual skills and ability.

RRRM 1145 - Communications 1: This course introduces students to writing skills and preparing and delivering oral presentations. Students build on these skills to plan, organize, produce, and present technical information.
RRRM 1146 - Chainsaw Falling and Bucking: Basic training in the use and operation of power saws. Includes hands on use and anticipated certification meeting Ministry standards (Chainsaw Certification, Bucking and Limbing, BC Parks, and Chainsaw Certification, Falling and Snags, BC Parks). Actual certification dependent on client/ student skills. 
RRRM 1147 - WHMIS/Bear Awareness: Safety training relating to small chemical spills and animal encounters. A Certificate is issued for successful completion of the WHMIS training (BCIT Certificate) and a separate certificate is issued for completion of Bear Awareness.
RRRM 1155 - Global Positioning Systems: Students will utilize GPS technology to collect position and attribute information. The use of mission planning software and various data correction techniques will be used to maximize data quality. Data processing software will be used to assess the quality of recorded data and the students will generate text and graphical data files as outlined in the RIC (Resources Inventory Committee) GPS standards.

RRRM 1157 - Measurements 1: This course offers basic forestry measurement procedures, with emphasis on field navigation and mapping skills. Topics include basic surveying and topographical mapping. Hands-on applications will include the use of levels, GPS, hypsometers (Vertex) and lasers (Impulse).
RRRM 1160 - Communications 2: As students preparing to become Forest Technicians, you can look forward to a rewarding but demanding year of study at BCIT. The goal of this course is to prepare you for success at BCIT: to give you the writing and speaking skills you will need in your program at BCIT, and later, on the job. This course will place the greatest emphasis on helping you to develop your writing skills. 

RRRM 1450 - Applied Mathematics 1: Perform basic algebraic manipulations, solve word problems, and apply basic principles of geometry and trigonometry. Emphasis on application to forestry related mathematics.
RRRM 1567 - Air Photos and Maps 1: Introduces various mapping systems (such as the NTS and BCGS) that are used in the resource industry, as well as the coordinate systems (Lat/Long, UTM) that are commonly referenced. Other topics include the calculation of map and photo scales, indexing, radial line plotting and basic interpretation of aerial photography.
RRRM 2137 - Ecology 2: This course expands on and integrates with Ecology 1. Topics include site identification and forest soils. Emphasis is given to the interpretation and analysis of ecological characteristics in the field. 

RRRM 2147 - Silviculture 1: Introduces: silvicultural systems, silvics (important biological characteristics) of commercially important tree species crop tree species selection, crop regeneration and stand tending. The course will be delivered in the classroom and in the field. Emphasis juvenile spacing treatments.
RRRM 2150 - Forest Health: Emphasis on insects and diseases affecting forest health in BC. Includes recognition of currently important organisms as well as the symptoms and damage they produce. Awareness of basic management strategies of the most important insects and diseases. 
RRRM 2153 - Insect and Disease Surveys: Students will examine the life cycle of the pine beetle, the major types of root diseases, and learn to recognize the signs and symptoms of damage. A survey will be designed, and field data will be collected and used to discuss methods and root disease. 

RRRM 2177 - Silviculture 2: This course expands on and integrates with Silviculture 1. Emphasis is given to the silviculture sampling Techniques used in BC. 

RRRM 2197 - Engineering 1: This course offers an introduction to forest engineering, with an emphasis on field applications. Topics include harvesting systems and road location.
RRRM 2562 - Air Photos and Maps 2: Students will use aerial photos and maps to interpret landforms, vegetation types, and topographic detail. The course intent is to provide working knowledge of air photos and maps, for use in reconnaissance planning, forest inventories, engineering, silviculture and other related disciplines. 

RRRM 2647 - Engineering 2: This course expands on and integrates with Engineering 1. Topics include Forest practice regulations, hydrology, stream classification and plans & profiles. 

Renewable Resources
Fish, Wildlife and Recreation
Diploma of Technology
http://www.bcit.ca/study/programs/7200diplt
The Fish, Wildlife and Recreation Program is geared towards those that have a keen interest in the outdoors as well as the environment. The program entails all aspects of fisheries and wildlife management while also covering BC's park systems and the outdoor recreation sector in depth. A significant amount of time is spent in the field where students gain hands on training. Students work independently, or as a member of a crew, in a wide variety of terrain and weather conditions in the Lower Mainland as well as other parts of the province. Students participate in an industry-sponsored project in second year of the program. The industry project is required for completion and certification. Students may be required to participate in work experience activities at the industry sponsor's regular place of business. Fish, Wildlife and Recreation (FWR) covers the management of fish, wildlife and wild land recreation and includes habitat ecology, environmental inventory techniques and environmental law with respect to these resources.  

Level 1

 -COMM 1145-Technical Communication 1 for RENR-4.0

 -MATH 1451-Technical Mathematics for Renewable Resources-5.0

 -RENR 1105-Natural Resource Measurements 1-4.0

 -RENR 1111-Computer Applications-2.0

 -RENR 1112-Safety Skills 1 for Field Technologists-4.0

 -RENR 1120-Photo Interpretations and Mapping 1-4.0

 -RENR 1125-Plant Identification for FWR-4.5

 -RENR 1130-Earth Science & Soils-4.5

 

Level 2

 -COMM 2245-Technical Communication 2 for Renewable Resources-3.5

 -GIST 2100-ArcGIS for FWR-4.0

 -MATH 2453-Statistics for Renewable Resources-5.5

 -RENR 2100-Ecosystem Classification-4.5

 -RENR 2110-Natural Resources Measurements for FWR-6.0

 -RENR 2112-Safety Skills 2 for Field Technologists-4.5

 -RENR 2117-Applied Ecology in BC-4.5

 -RENR 2230-Zoology-4.5

 

Level 3

 -COMM 3353-Advanced Technical Communication for Fish, Wildlife and Recreation-2.0

 -RENR 3190-Environmental Monitoring-3.0

 -RENR 3215-Recreational Land Management 1-7.0

 -RENR 3220-Wildlife Ecology and Management 1-7.0

 -RENR 3225-Fish Ecology and Management 1-7.0

 -RENR 3230-Projects 1 FWR-6.0

 

Level 4

 -COMM 4453-Public Information Techniques for Fish, Wildlife and Recreation-3.5

 -RENR 2240-Environmental Law Enforcement-3.5

 -RENR 3175-Independent Studies-4.0

 -RENR 4215-Recreational Land Management 2-8.5

 -RENR 4220-Wildlife Ecology and Management 2-8.5

 -RENR 4225-Fish Ecology and Management 2-8.5

 -RENR 4230-Projects 2 FWR-6.0

Total Credits:-143.5

COURSES

Communication

COMM 1145 - Technical Communication 1 for RENR: This course introduces students to professional writing skills as applied to routine letters and memos, claim and adjustment letters, and technical instructions. It also includes resume and cover letter writing as well as the basic skills of oral presentations.

COMM 2245 - Technical Communication 2 for Renewable Resources: This course teaches renewable resources students professional writing skills as applied to memos and formal reports: incident reports, progress reports, inspection reports, proposals, and comparison reports, including the use of graphics and literature citation. It also includes job search techniques and interview skills. 

COMM 3353 - Advanced Technical Communication for Fish, Wildlife and Recreation: This course provides practice in the communication skills needed for project work in the fish, wildlife and recreation field. Some of the assignments are based on the year-long project completed for an industry client. The course builds on skills learned in first year and helps you speed up your ability to communicate on the job by giving you more experience in identifying the communication needs of technical and non-technical audiences. You will research and write a literature review on an FWR issue. You will also practice oral skills and prepare various communications to keep your sponsor, BCIT supervisor, and client up-to-date on project work. 

COMM 4453 - Public Information Techniques for Fish, Wildlife and Recreation: Students develop a communication plan for an issue in fish, wildlife, or recreation. They write news releases, brochures, and materials for interpretive educational programs. Students write a proposal to a funding agency for a FWR public relations initiative, participate in an interview with a media reporter, and practice oral skills with school-age children. Students design and construct visual displays and give community briefings on controversial issues in FWR. 
Geographic Information Systems

GIST 2100 - ArcGIS for FWR: Introduces the latest versions of the ArcGIS software family and ArcGIS data models. Students use ArcMap, ArcCatalog and ArcToolbox to create and edit GIS data, and perform mapping. Successful completion of this course will give you a background in GIS concepts, help you to operate the basic components of ArcGIS software.
Mathematics

MATH 1451 - Technical Mathematics for Renewable Resources: Covers measurement accuracy and precision, word problems, ratio, proportion and variation; mensuration including applications of geometry, trapezoidal and Simpson's rules; functions and graphs, quadratic, logarithmic and exponential functions, graphs on logarithmic scales. 
MATH 2453 - Statistics for Renewable Resources: An introductory level course in statistics. Includes descriptive statistics; measures of central tendency, variation and skewness; probability laws and distributions; inferences from one and two samples; correlation and regression; estimation of sample size; hypothesis tests from large and small samples; estimation of parameters from various sampling designs. These methods are applied to examples chosen from the Renewable Resources field. 
Renewable Resources

RENR 1105 - Natural Resource Measurements 1: Presents concepts of field measurement and basic surveying. Includes field note-taking, traverse calculations and plotting, sketching and mapping of topographic detail, horizontal and vertical measurement error corrections, differential leveling of roads and streams, latitude and departure calculations, measuring tree heights and calculating volume, browse surveys for wildlife and an introduction to defects in trees. Emphasis is on field labs with supporting lectures.

RENR 1111 - Computer Applications: Introduces various computer applications in resource management. Students will be introduced to word processing related to report writing, and introductory spreadsheet, GPS, and digital mapping skills. Includes a review of computer hardware, software, and operating systems. A project will include a mapping component, and a brief report describing the procedures used to create the map

RENR 1112 - Safety Skills 1 for Field Technologists: This course provides a foundation for a safety work ethic both for the completion of studies at BCIT, and when on the job as a field technologist. With a focus on safety oriented training for technologists working in remote outdoor settings, student will earn the following provincially recognized certificates: WCB Occupational First Aid Level 1, WCB Transportation Endorsement, ATV riders certificate, and Power Craft Operators certificate. In addition, industry-recognized certification through BCIT will be earned in chainsaw safety and bear aware. These courses are recommended or required by employers and are applicable to field lab conditions encountered in your studies at BCIT.

RENR 1120 - Photo Interpretations and Mapping 1: Presents the practical use and application of aerial photography and maps for natural resources management. Classification, navigation, reconnaissance, planning and inventory using aerial photos. Practice in the use of stereoscopes. Construction and interpretation of maps and plans. Transfer of detail between aerial photos and maps.

RENR 1125 - Plant Identification for FWR: This course presents the structure, taxonomy and uses of plants with emphasis on those having important biological, ecological indicator value and economic significance in British Columbia. Students will learn to recognize native BC plants in forest, rangeland and alpine habitats. Students will also be required to learn to identify selected invasive plant species that are of management concern in the province. Plant (emphasis on trees) reproduction, distribution and ecological significance will be covered. A plant collection of at least 60 species will be required.

RENR 1130 - Earth Science & Soils: Earth Science and Soils is an introduction to surficial geology, hydrology and soils. Topics include the geologic cycle; landforms; soil and surficial materials classification; soil formation; physical, chemical and biological properties of soils; forest humus; the hydrologic cycle; generation of streamflow; erosion; interpreting soil and terrain maps; soil mapping; soil sampling; land use impacts on soils and watersheds.
RENR 2100 - Ecosystem Classification: The course focuses on British Columbia’s Biogeoclimatic Ecosystem Classification (BEC) and its applications. BEC is important to know because of its wide use in British Columbia and also because it serves as an integrator of scientific knowledge on plants, soils and other ecosystem components. General influences on ecosystem development, such as climate, organisms, topographic relief, parent materials and time, as well as more specific factors, such as fire, wind, and human disturbance, are emphasized. The importance of plant succession with respect to vegetation management (in silviculture, wildlife habitat management, and other disciplines) is discussed. Students learn to identify and interpret forest ecosystems using the Vancouver Forest Region guide as an example. Other regions are also studied. 

RENR 2110 - Natural Resources Measurements for FWR: This course demonstrates the fundamentals of field measurements, sampling procedures, and field techniques commonly used in resource management applications, with a special focus on forest measurements, fish inventories, and wildlife inventories. The course introduces: direct tree measurements; topographical mapping; inventory methods for amphibians, small mammals, and birds; and inventory methods for fish (including those recommended by the Resource Information Standards Committee of B.C.). Lecture material with be supported extensively with field application and hands-on training. 

RENR 2112 - Safety Skills 2 for Field Technologists: This course continues the training that provides a foundation for a safety work ethic both for the completion of studies at BCIT, and when on the job as a resource-based technologist. With a focus on safety-oriented training for technologists working in remote outdoor settings, the core course includes: certification in Essential Wilderness First Aid, 4-by-4 training, and certification for S100 (Basic Fire Suppression and Safety). In addition, students will complete a 2-day course on Wilderness Survival Skills. These courses are recommended or required by employers and are applicable to field lab conditions encountered in your studies at BCIT.
RENR 2117 - Applied Ecology in BC: Introduces forests, grasslands, streams, lakes and estuaries as ecosystems. Describes ecosystem components, their work and interdependence in both terrestrial and aquatic ecosystems, the changing pattern of ecosystem structure in succession and its influence on ecosystem function. The course identifies common birds, mammals (both herbivores and carnivores) and salmonids, describes the characteristic features of their habitats, and where available, details their critical requirements. 

RENR 2230 - Zoology: This course will cover general classification of the animal kingdom and basic vertebrate and invertebrate zoology. It will focus on the study of the vertebrate body, including the skeletal, muscular, digestive, circulatory, urogenital, endocrine, nervous and reproductive systems and comparing those systems to other animals. The lecture component will discuss each system separately as well as how various systems interact with one another. The lab will include dissections of a crayfish, fish, dogfish, bird and a mammal. It will also compare simple to complex animals from the protist to the vertebrate group.
RENR 2240 - Environmental Law Enforcement: Introduces students to the various legislative acts relating to management of Canada's and British Columbia's wildland resource, including the Fisheries Act, the Parks Act and the Wildlife Act. Deals with many practical aspects of interpretation and enforcement of the acts and provides a basis for further training in enforcement. It provides training for employment as a technician in resource management fields rather than for immediate employment in enforcement.
RENR 3175 - Independent Studies: Students work in the field with a supervisor on a resource management project or course. It provides an opportunity to obtain special work experience beyond that provided in the usual course of studies. The student must submit a report and daily journal detailing the activities during the practicum. 
RENR 3190 - Environmental Monitoring: Develops understanding of the basic processes of a variety of industrial activities and their impact on the environment. Students become familiar with various aspects of water and air pollution, siltation control, bioassay techniques, environmental chemistry testing and sampling protocol. 

RENR 3215 - Recreational Land Management 1: Introduces recreational land management and covers many topics, including: management of areas designated as parks; overview of outdoor recreation, history and organization of agencies providing recreational activities in parks; park development, planning and design; practical exercises in site analysis, planning and design for specific uses; park and natural history interpretation; park operation and administration; assessment and development of recreational areas both in and out of established parks; private and public programs in forest recreation; visual resource management; summer and winter sports area development; water-oriented activities, trail design, mountaineering, search and rescue. 

RENR 3220 - Wildlife Ecology and Management 1: Covers the principles and practice of wildlife management, with particular reference to problems and procedures in B.C.. Topics include biology and ecology of wildlife species, dynamics of wildlife populations, methods of studying wildlife, capturing and handling of wildlife for study, radiotelemetry, natural and artificial regulation of animal numbers, control of problem wildlife, wildlife habitats, economic value of wildlife, management for biodiversity, and management for harvest. Field study is used to support and extend lecture and lab material. 

RENR 3225 - Fish Ecology and Management 1: Covers the biology of B.C. fish including anatomy, taxonomy, physiology, behavior and ecology. Management of fisheries resources including population dynamics, habitat evaluation and improvement, harvesting, pollution and fishery regulations. Labs deal with methodology as it applies to the above and much of the training will be done in the field. Emphasis throughout is on the B.C. situation. 

RENR 3230 - Projects 1 FWR: Students conduct a supervised research project in fish, wildlife or recreation. Many of these projects are requested and sponsored by resource management agencies. The student selects a topic of interest and prepares a field-oriented study plan. The student conducts an extensive search of available literature and integrates the results in the progress reports and final report. Extensive field research is conducted by the student and the data collected is presented in both oral and written submissions. High quality of data and presentation is expected. Material from all other courses is integrated into the work of this course. 

RENR 4215 - Recreational Land Management 2: Continues from RENR 3215. 

RENR 4220 - Wildlife Ecology and Management 2: Continues from RENR 3220. 

RENR 4225 - Fish Ecology and Management 2: Continues from RENR 3225. 

RENR 4230 - Projects 2 FWR: Continues from RENR 3230. 
Natural Resources

Part-time -Certificate of Technology

http://www.bcit.ca/study/programs/7275certt
The Natural Resources Certificate of Technology (NRC) provides students with a broad range of resource management skills that they can apply in both urban and rural settings. The Natural Resource Certificate is of interest to people who have a degree in related fields such as Anthropology, Biology, or Geography, and want additional technical and field skills. Skills introduced in the program relate to topics such as fire control, ecology, soils, field surveys mapping, navigation with maps and GPS, vegetation management, and road and trail design. The program is offered on a part-time studies basis, so students can progress at their own speed or choose only the courses they need. Graduates of the certificate program have the safety, field and academic training needed for Sustainable Resource Management technician jobs. Students can find employment as field technicians in forest management, the energy sector, provincial and local government, and in environmental services. 

The Natural Resources Certificate provides the foundation for the Sustainable Resource Management Diploma. The NRC is awarded for successful completion of the Level 1 and Level 2 courses in the SRM Diploma program. Students completing the certificate program and wanting to continue their studies can choose between two SRM program options: Forest Management or Environmental and Community Planning. Further elective choices exist within each option so students can customize the program to match their interests and explore different career paths.

Sustainable Resource Management

Part-time - Diploma of Technology
http://www.bcit.ca/study/programs/727bdiplt
The Sustainable Resource Management Diploma (SRM) provides students with broad range of resource management skills for work in both urban and rural settings. Graduates of the program gain the safety, field and academic training needed for SRM jobs - skills to start a career or add to existing job skills. There is an abundance of employment opportunities as field technologists in forest management, urban forestry, the energy sector, government and in environmental services. The program is offered on a part-time studies basis, so students can progress at their own speed or take only the courses they need. Resource management sector careers are numerous and diverse. The SRM program contains a number of program options and a range of additional course electives within each option to meet these needs:

The SRM program is designed for:

· High school students looking to start a new career 

· Mature students wanting to change your career path 

· Students with a year or two of post-secondary education, but still not quite sure which direction career to take 

· A graduate of either science or social science based programs looking to add technical and field skills to their resume 

· Current resource management employees looking for professional certification as an Registered Forest Technologist (RFT) with the Association of BC Forest Professionals, or with the International Society of Aboriculture (ISA) [1] It is expected that the FM program will be accredited by the Association of British Columbia Forestry Professionals (ABCFP) and graduates will be eligible to enrol to become Registered Forest Technologists (RFT). The legislated professional scope of practice for RFTs translates into improved career opportunities for graduates of this program.

Forest Management
The Forest Management (FM) Option prepares graduates for a wide range of occupations in forestry. Two features unique to the Forest Management diploma option are the flexibility to choose areas of specialization within the four scopes of forestry practice, and the ability to choose four credits of general electives from a wide range of BCIT courses. The Forest Management diploma option is expected to maintain the same laddering opportunities as the former Forest Ecosystem Technology diploma. This includes post diploma transfer agreements to degree programs at all the Canadian universities with undergraduate forestry degree programs, as well as the resource management degrees at Thompson Rivers University and Royal Roads University

Environmental and Community Planning
The Environmental and Community Planning (ECP) option is focused on field and technical skills related to land management, planning, and mapping aspects of sustainable resource management for both the urban and rural setting. The program is much broader in scope than the Forest Management option and is for students interested in positions with consulting firms involved in resource management, crown corporations, or as planning or natural resource technicians in urban, regional and provincial land management offices. The ECP option addresses the increasing need for urban forest technologists. These technologists assist local municipalities, regional districts and community forests in managing their trees, parks, watershed areas and forested areas for issues such as pest management, fire management, vegetation management, environmental protection and public use. Courses look at the social and community aspects of natural resource management. Courses may count towards thane International Society of Arboriculture (ISA) Certified Arborist credential.

Level 1

Levels 1 and 2 are common to the Natural Resources Certificate of Technology and the SRM Diploma Options.
 -COMM 1148-Technical Communication 1 for SRM-2.5

 -MATH 1456-Applied Mathematics for Sustainable Resource Management-3.5

 -MINE 1050-Introduction to Geology-2.0

 -SRMT 1100-Field Safety 1-2.5

 -SRMT 1300-Ecology 1 – Plants-4.5

 -SRMT 1310-Environmental Climatology-2.0

 -SRMT 1330-Earth Science-2.0

 -SRMT 1340-Water Classification and Sampling-2.0

 -SRMT 1350-Introduction to Soils-3.0

 -SRMT 1400-Map and Aerial Photograph Interpretation-3.0

 -SRMT 1700-Natural Resource Field Survey-4.0

 -SRMT 1900-Introduction to Sustainable Resource Management-2.0

 -SRMT 1920-Aboriginal History and Awarenesss-1.0

 

Level 2

 -COMM 2248-Technical Communication 2 for SRM-2.5

 -MATH 2456-Statistics 1 for Sustainable Resource Management-3.5

 -SRMT 2100-Field Safety 2-2.5

 -SRMT 2200-Work Practicum-5.0

 -SRMT 2320-Ecology 2-2.0

 -SRMT 2360-Ecology 3-4.0

 -SRMT 2410-Introduction to Computer Applications and GPS-3.0

 -SRMT 2500-Resource Roads and Trails-4.0

 -SRMT 2600-Fire Control-2.0

 -SRMT 2610-Introduction To Forest Health-3.0

 -SRMT 2700-Natural Resource Sampling and Survey Applications-5.5

 -SRMT 2800-Vegetation Treatment Skills-3.0

 -SRMT 2810-Establishing Plant Communities-2.0

 -SRMT 2910-Natural Resource Industries-3.0

 

Level 3

 -COMM 3348-Technical Communications for SRM: Public Media-2.5

 -COMM 3448-Technical Communication for SRM: Conflict Resolution-2.5

 -MATH 3456-Statistics 2 for Sustainable Resource Management-3.5

 -SRMT 3120-Urban Environmental Design-2.5

 -SRMT 3150-Principles of Urban Forestry and Arboriculture-4.0

 -SRMT 3231-Technical Projects 1-3.0

 -SRMT 3300-Ecosystem Dynamics-3.0

 -SRMT 3610-Fire Management and Forest Health-6.0

 -SRMT 3900-Sustainable Development in BC-2.0

 -SRMT 3920-Aboriginal Organizations-1.0

 -SRMT 3950-Recognizing Geohazards In The Field-2.5

 -SRMT 3960-Riparian Area Management-3.0

 -SRMT 3970-Urban Interface and Rural Community Planning-3.0

 

Level 4

 -SRMT 4231-Technical Projects 2-5.0

 -SRMT 4410-Digital Field Mapping and Data Collection-3.0

 -SRMT 4420-GIS Applications in Sustainable Resource Management-2.0

 -SRMT 4800-Integrated Vegetation Management-4.5

 -SRMT 4910-Integrated Land Management-3.0

 -SRMT 4920-Law, Ethics & Professionalism-2.0

 -SRMT 4930-Environmental and Administrative Law-2.5

 -SRMT 4950-Urban Environmental Planning and Administration-3.0

 -SRMT 4960-Managing Community Watersheds-2.5

 -SRMT 4990- - 

 

Complete a minimum of 8.0 credits from the following list of electives

 -SRMT 3100- - 

 -SRMT 3200- - 

 -SRMT 3630-Urban and Community Wildfire Management-2.0

 -SRMT 3970-Urban Interface and Rural Community Planning-3.0

 -SRMT 4430-Visual Landscape Management-2.0

 -SRMT 4440-Computer Modelling in SRM-2.0

 -SRMT 4750-Urban Forest Inventory & Appraisal-4.0

Total Credits:-157.0

COURSES

Communication

COMM 1148 - Technical Communication 1 for SRM: The course introduces students to communication skills (written and oral) on the job. Students build on these skills to select, organize, produce, and present technical information orally and in writing in a variety of workplace situations and for workplace audiences.

COMM 2248 - Technical Communication 2 for SRM: The course builds on skills students acquired in COMM 1 to communicate orally and in writing on the job. Students will apply their skills of selecting, organization, producing, and presenting technical information to specific formats: record-keeping journals, job applications, incident or accident reports, field data reports, and meeting Minutes. They will also develop and apply the oral skills acquired in COMM 1 to job interviews, small-group discussions, and meetings. 

COMM 3348 - Technical Communications for SRM: Public Media: The course introduces students to strategies for communicating with the public, delivering and obtaining information. They prepare brochures, posters, and materials for interpretive programs; use strategic methods for responding to questions from the media; and present information orally to groups. Students also design and construct visual displays and give community briefings. 

COMM 3448 - Technical Communication for SRM: Conflict Resolution: The course introduces students to the theory and practice of conflict resolution. Through examination of the sources of conflict and the roles of diversity, conflict styles, and the management of emotions, students will gain an overview of conflict dynamics and collaboration strategies. The course emphasizes self-awareness and understanding of others through structured exercises, role-plays, and a reflective journal. 

Mathematics

MATH 1456 - Applied Mathematics for Sustainable Resource Management: The goals of this course are to provide the student with some of the mathematical skills needed to solve problems which will be encountered in the Sustainable Resource Management programs, and in future employment in related industrial settings. The student will use words and diagrams to present organized solutions to these problems, and to draw relevant conclusions from these solutions. To prepare these solutions, the student will be exposed to methods for effective use of calculators and the EXCEL spreadsheet software in some hands-on computer labs. The course includes field-related word problems, ratio, proportion and variation; mensuration including applications of geometry, trapezoidal and Simpson’ rules; functions and graphs.

MATH 2456 - Statistics 1 for Sustainable Resource Management: The goals of this course are to provide the student with the statistical and exponential/logarithmic function skills needed to solve problems, which will be encountered in the Sustainable Resource Management programs and in future employment in related industrial settings. The student will be exposed to methods for effective use of calculators and the Excel spreadsheet software in some hands-on computer labs. The course will involve: 1. the application of exponentials and logarithms to rates of growth and other situations 2. introductory level statistics. Includes descriptive statistics; measures of central tendency, variation and skewness; probability laws and distributions; inferences from one and two samples; estimation of sample size; estimation of parameters from various sampling designs. These methods are applied to examples chosen from the Sustainable Resource Management field. 

MATH 3456 - Statistics 2 for Sustainable Resource Management: A second course in statistics. Includes correlation and regression; hypothesis tests from large and small samples; estimation of parameters from various sampling designs. These methods are applied to examples chosen from the Sustainable Resource Management field. 

Mining

MINE 1050 - Introduction to Geology: Provides an introduction to geology and how it relates to geomorphology, ecology, geotechnical engineering, and the formation of natural resources. The theory of plate tectonics is introduced and used as the basis of understanding the fundamental geological processes that operate both on, and beneath the Earth's surface. The course will provide an overview of minerals, rocks, structural geology, geological time, and the geology of North America. The role of erosion, transportation and deposition on the formation of soils and sediments will also be discussed. Laboratory exercises will include the identification of common rocks and minerals.

Sustainable Resource Mgt

SRMT 1100 - Field Safety 1: This course provides a foundation for developing a strong safe field-workplace ethic. Building on WorksafeBC workplace obligations and regulations as they apply to working in outdoor settings, the student will earn the following certificates: Worksafe BC Occupational First Aid Level 1 (OFA1) and Worksafe BC Transportation Endorsement (TE). In addition, students will receive training in: Basic Chainsaw Maintenance & Safety and Bear Awareness. These certifications are recommended or required by employers and are applicable to BCIT field lab conditions.

SRMT 1300 - Ecology 1 - Plants: Ecology 1 is an introduction to the plants of B.C. Students will learn to recognize approximately 70 native and introduced plants selected for site indicator value, ecological or financial significance. Plant anatomy and biology will be review in sufficient detail to support identification and future courses. Ecology 1 prepares students to describe and classify ecosystems in the field using the B.C. Biogeoclimatic Ecosystem Classification, the subject of Ecology 3, and develops basic knowledge required to manage natural ecosystems, the objective of the program.

SRMT 1310 - Environmental Climatology: Students to the introduced to the factors affecting local climate, and how this knowledge can be applied to silviculture, fire management, wildlife habitat, recreation, agriculture, urban and residential design, and alternative energy generation.

SRMT 1330 - Earth Science: Earth Science is an introduction to surficial geology, hydrology and geomorphology. Topics include the hydrologic cycle, surface and subsurface flow of water, stream channel hydraulics, evapotranspiration, the rock cycle, erosion and deposition. Recognition and interpretation of landforms, soil formation, soils of Canada, interpretation of soil and terrain maps, and land use impacts on soils and watersheds are also covered.

SRMT 1340 - Water Classification and Sampling: Water Classification and Sampling will focus on surface water sampling, description and classification in urban, forest and rangeland environments. Basic hydrology of streams, wetlands and lakes will be reviewed as will water quality characteristics of importance to aquatic life. Legislated requirements for water classification and sampling will be identified. A large proportion of the course will be spent practicing field sampling techniques.

SRMT 1350 - Introduction to Soils: The course emphasizes the recognition of soil properties significant for productivity and management. Students are prepared for studies in engineering, site restoration and vegetation management and to describe and classify terrestrial ecosystems in the field using the B.C. Biogeoclimatic Ecosystem Classification.

SRMT 1400 - Map and Aerial Photograph Interpretation: Students will be introduced to the types and uses of maps, satellite imagery, orthophotos, and air photos used in BC for sustainable resource management. The course emphasizes skills required to use these sources to help plan routes and field activities while still in the office, and to help successfully navigate to field locations.

SRMT 1700 - Natural Resource Field Survey: This course introduces common measurement procedures used in resource industries, with emphasis on field navigation, basic surveying and topographic mapping. Topics include the care and use of common field measuring equipment, field note taking, measurement and error adjustments, field travel
SRMT 1900 - Introduction to Sustainable Resource Management: This course describes current sustainable development concepts and principles, and how these principles impact and related to day to day SRM technologists tasks. Discussion includes an overview of the historical development of SRM concepts, environmental ethics, global sustainable development issues, and some of the challenges related to the implementation SRM principles.

SRMT 1920 - Aboriginal History and Awareness: The course provides training to help develop a cross-cultural understanding of the different cultural based perspectives in resource management. The course focuses on First Nation peoples. First Nations are at the forefront of all levels of natural resources administration and stewardship. The course is designed to provide a foundation that will help the student build a broader understanding, awareness, and appreciation for First Nations cultural values and concerns.

SRMT 2100 - Field Safety 2: This course continues the development of a strong safe field-workplace ethic started in Field Safety Skills 1. Students will be introduced to the provincial SAR (Search and Rescue Program) and PEP (Provincial Emergency Program). Students will receive training in: Pleasure Craft Operators Certificate (PCOC), and wilderness survival skills. These modules are recommended or required by employers and are applicable to BCIT field lab conditions.

SRMT 2200 - Work Practicum: The course provides opportunities for students to work in a supervised field setting on a project or in the workplace. Students can explore different work place experiences or on the job training that they may or may not encounter in their usual course of studies. This experience may be achieved through students following their own placement and / or through directed placements. 

SRMT 2320 - Ecology 2: In this course, students will be introduced to and learn to identify examples of fish species occurring in fresh-water in British Columbia, their unique life histories and habitat requirements. Students will also be introduced to examples of B.C.'s amphibians, reptiles, birds and mammals, their unique life histories and habitat requirements. Students will be able to describe main management strategies and recognize major threats to fish and wildlife habitat. 

SRMT 2360 - Ecology 3: Ecological Classification of B.C. will familiarize the student with the Ecoregion and Biogeoclimatic classification systems used to describe and manage B.C. ecosystems. The student will learn to interpret climate, site, vegetation and soil processes for ecosystem management based on B.C.'s Biogeoclimatic Ecosystem Classification system. Students will develop competency in site diagnosis and use of the Vancouver Regional Field Guide

SRMT 2410 - Introduction to Computer Applications and GPS: Four computer application topics will be introduced to students in this course. In the first section, basic file management, word processing, and spreadsheet skills necessary for related work in Math, Communications, Technical Projects, and Field Measurements courses. In the second section, students will be shown how to display, and query information, found in existing map files and layers. The third section will introduce students to the Survey Module of RoadEng, which they will later use in following Engineering and Measurements courses. In the final section, the basic principles of how GPS technology works, and how to use navigational grade GPS receivers to travel to and describe field locations is introduced.

SRMT 2500 - Resource Roads and Trails: This introductory course emphasizes the practices and field skills utilized in the planning, surveying and construction of resource roads and trails. Methodologies for road and trail surveys, road design, road construction, trail construction, road maintenance and deactivation are discussed. Safety, economic and ecological considerations are incorporated into the learning outcomes. 

SRMT 2600 - Fire Control: This course will provide the student with the basic skills in fire control in order for them to act as a member of a fire control crew. Students will learn to safely operate fire fighting hand tools, equipment, water delivery systems and decision aids used by the Ministry of Forests Protection and industrial crews. 

SRMT 2610 - Introduction To Forest Health: Introduces common insects and diseases of importance to the forests in British Columbia. Includes recognition of the organisms themselves, as well as the symptoms they produce in forested stands. The significance of life cycles in terms of sampling practices is also addressed. This course emphasizes the recognition of signs and symptoms of the most important bark beetles, weevils, defoliators, decay causing fungi, rust fungi, and other organisms that influence forest health. A portion of the course includes recognizing abiotic agents that cause tree damage and distinguishing that damage from biotic damage.

SRMT 2700 - Natural Resource Sampling and Survey Applications: This course introduces sampling procedures and techniques common to natural resource disciplines. Specific measurement techniques are applied to; vegetated ground cover, coarse woody debris, wildlife tree attributes, wildlife habitat and other related natural resource populations. Fixed area sampling, variable plot theory, line transect & intercept methods are introduced and practiced. Sample designs and basic statistical analysis are also introduced. Course format will have an emphasis on field applications and hands-on activities. 

SRMT 2800 - Vegetation Treatment Skills: Vegetation Treatment Skills provides basic training in the maintenance and safe and productive use of chainsaws, brushsaws, backpack sprayers and injection devices in vegetation management. It also introduces assessing work quality, maintaining environmental quality, minimizing fire risk and worker rights and responsibilities under Employment Standards. 

SRMT 2810 - Establishing Plant Communities: The student will be introduced to the principal techniques for establishing desired species of vegetation on forest land in B.C. Students will be able to describe critical elements for successful establishment such as site receptivity, treatment timing, care of living material, planting site selection, planting technique and site monitoring. This course also introduces assessing work quality, maintaining environmental quality, minimizing fire risk and worker rights and responsibilities under Employment Standards. 

SRMT 2910 - Natural Resource Industries: This course is introduces students to BC's industrial major resource industries. Discussion will include each industries structure, major sources of raw materials, outputs, and their importance to the BC economy. Important land tenure and environmental issues related to each industry will also be discussed. 

SRMT 3120 - Urban Environmental Design: Urban Environmental Design integrates aspects of microclimatology, hydrology, soil development, fire management, silviculture and landscape design with urban and suburban development. The course compares traditional development concepts, and their implications for environmental management, with new trends that take into account sustainable development principles. 

SRMT 3150 - Principles of Urban Forestry and Arboriculture: The main topics of introductory arboriculture are covered including tree biology, tree health, soils, fertility and water management, tree selection and establishment, pruning, safety, tree risk assessment, tree conservation issues, and sustainable management of greenbelt and interface forests. 

SRMT 3231 - Technical Projects 1: This course provides the student with the opportunity to become involved with an applied research project of particular interest in the field of Renewable Resources. Experience will be gained in planning a project, working productively with other individuals in a team environment, recording relevant information in a number of different formats (including journals), meeting the stated objectives of the project, and reporting on a renewable resource-related group project. 

SRMT 3300 - Ecosystem Dynamics: Ecosystem Dynamics will address change in the major vegetation communities in B.C. Topics covered will include disturbance agents, frequency and intensity of disturbance, vegetation community renewal, growth and development, and succession. Past, present and possible future ecosystem states will be examined using current research information and ecosystem models. Management strategies to address the conservation of biodiversity, maintenance of water and air quality, control invasive species and minimize the risk of catastrophic wildfire will be reviewed. 

SRMT 3610 - Fire Management and Forest Health: This course is divided into two components of Forest Protection: Fire Management and Forest Health. The Fire Management component focuses on forest fire prevention, preparedness, detection, assessment and extinguishing of forest fires. Main topics include: Use of Fire Weather Index, Use of Weather Information, Safe Operation of Common Fire Control Equipment, Fire Line Organization and Supervision, Forest and Range Practices Act, Wildland Fire Act and Associated Regulations, Fire Behaviour, Fire Safety, Basic Fire Ecology, Wildland/Urban Interface and other related topics. The Forest Health component focuses on climate change and forest health issues, foliage diseases and the relationship of forest management practices and forest heath issues. 

SRMT 3630 - Urban and Community Wildfire Management: This course introduces the student to the issues related to fire management in the Wildland /Urban Interface. With the spread of home and other development into the forest interface, managers need to have a basic understanding of how to design using some FireSmart principles. There is also a requirement for managers to understand the interaction between local fire department operations and typical wildland fire-fighters. This course will also look at the initiative of Community Wildfire Protection Plans, currently used as the major funding for local government fuel management projects. 

SRMT 3900 - Sustainable Development in BC: This course focuses on current trends in sustainable development as it applies to natural resources in BC. Students will be able to describe the industrial structure, socio-economic characteristics within BC's major development regions. An overview of the provincial biogeophysical resources will also be reviewed. Topics will also include governance issues related to local government, provincial and federal jurisdiction, aboriginal rights, and the roles major provincial and federal ministries and departments play in resource management. 

SRMT 3920 - Aboriginal Organizations: This course introduces students to the current structure of both of aboriginal organizations, and government agencies involved with aboriginal affairs. Important resource management issues as defined by the aboriginal organizations will be discussed. An introduction to important legislation and court decisions related to aboriginal rights will also be included in the course. 

SRMT 3950 - Recognizing Geohazards In The Field: Students will travel to numerous field locations become familiar with various types of geohazards found in both urban and rural environments. They will also be shown how to research existing information related to identify areas with potential geohazards before doing reconnaissance level field trips. The typical signs and symptoms for recent slides, slumps, falls, debris flows, and avalanches that can be readily observed in the field will be reviewed. Students will also be able to describe their responsibilities in relationship to members of the Association of Professional Engineers and Geoscientists of B.C. 

SRMT 3960 - Riparian Area Management: This course provides participants with the information needed to assess and manage areas in and adjacent to riparian areas. An introduction to riparian assessment and restoration techniques is provided to expand discussion on management practices and options in riparian areas. Major course topics included classification of streams, lakes and wetlands, requirements for establishing riparian area boundaries, meeting riparian objectives for management areas, riparian assessment methodology and silvicultural practices that speed recovery of fish, water quality and channel stability. 

SRMT 3970 - Urban Interface and Rural Community Planning: The purpose of this course is to introduce students to resource management issues that occur in the interface areas between urban and rural environments. The responsibilities and interactions between local and regional governments, and resource management agencies for planning, management, and emergency response will be an important focus for the course. 

SRMT 4231 - Technical Projects 2: This course provides the student with the opportunity to become involved with an applied research project of particular interest in the field of Renewable Resources. Experience will be gained in planning a project, working productively with other individuals in a team environment, recording relevant information in a number of different formats (including journals), meeting the stated objectives of the project, and reporting on a renewable resource-related group project. Students follow the critical steps introduced in SRMT 3231 to see a resource- related research project through to completion. 

SRMT 4410 - Digital Field Mapping and Data Collection: Students will collect field data using a combination of electronic field survey and GIS grade GPS equipment, and record and map the data in the field using data loggers and related software. Data will be collected in various vegetation and terrain conditions so students have experience in determining which combination of field equipment is most suitable for different field conditions. The course will also include instruction on the necessary planning steps and preparation of equipment before going out in the field, and the manual information that should be recorded to supplement digital field data, and act as a backup for equipment failure. 

SRMT 4420 - GIS Applications in Sustainable Resource Management: The course introduces students to the skills necessary to query, analyze and present GIS compatible data. Digital themes will be created from a combination of field data, survey monument information, GPS data, geo-reference images, and existing SRM related data found in databases and other on-line sources. Students will then be shown how to link database information to map themes to automatically produce labels, and produce thematic maps based on attribute information. They will also use basic GIS tools such as Union, Clip and Intersect to create reports about a given location or feature. Other skills include creating buffers, topologically correct map polygons, TINs for landscape modeling and design purposes, and creating or update metadata information. 

SRMT 4430 - Visual Landscape Management: This course introduces the principles and tools related to of visual landscape design. Students will review and analyse existing visual perception research, and the requirements for visual landscape design in sustainable resource management planning processes. Both manual and introductory computer application techniques will be used to generate line of sight, and landscape alteration analysis. Perspective views from given viewpoints and flythroughs along roads and rivers will be created with various computer applications. 

SRMT 4440 - Computer Modelling in SRM: Computer Modelling in Sustainable Resource Management introduces students to the use of computer models in resource management and urban design. Students will practice using a wide range of models related to such topics as population dynamics, fire behaviour, micro climatology, hydrology, growth and yield, and land management. The course will focus on the importance of matching models to appropriate tasks, analysing model assumptions and parameters, determining appropriate data input, and analysing and reporting model results. 

SRMT 4750 - Urban Forest Inventory & Appraisal: This course introduces inventory techniques commonly used in urban forest environments. General methods and techniques for sampling greenbelt areas, riparian forests, urban forests and street trees will be presented. The course includes an integrated project. Students will conduct tree inventories in various environments such as the BCIT Woodlot, the BCIT Burnaby Campus and Queen Elizabeth Park. 

SRMT 4800 - Integrated Vegetation Management: Integrated Vegetation Management will address management strategies and treatment methods to achieve desired, stable, natural vegetation communities in B.C. Treatments studied will include site preparation, regeneration, brushing and weeding, cleaning, and thinning. Strategies will be designed to cost-effectively and with minimal undesirable environmental impact achieve desired species composition and dominance. Strategies may also be designed to conserve biodiversity, control invasive species, minimize the risk of catastrophic wildfire, promote windfirmness and maintain pleasing appearance. Case studies will be employed to convey as much of the material as possible. Students will be required to prepare a treatment regime for a specific site and set of objectives. 

SRMT 4910 - Integrated Land Management: This course reviews the interactions among different government agencies, industry, and public interest groups in the planning and land management process. It introduces integrated resources planning as an instrument of natural resource policy. The course reviews the purpose of integrated resources planning for major industries in the province, typical steps in planning processes, and the benefits and challenges to planning. The course surveys the history of natural resource planning in BC and describes in detail, strategic and operational planning. Current and emerging changes are reviewed, and examples of strategic and operational level planning initiatives are discussed. The relationships between various plans and their roles in monitoring performance will be highlighted. Various information sources related to planning and management processes will reviewed, as well as an overview of common planning tools. Students will have the opportunity to work in teams to prepare portions of plans, to participate in mock planning processes, and to critically analyze examples of plans. 

SRMT 4920 - Law, Ethics & Professionalism: Topics will include governance issues related to aboriginal rights, and the delegation of power among local, provincial and federal governments. Important legal principles and terms will be discussed to aid students in the interpretation of recent decisions. Students will be able to describe the role courts and administrative boards play in the interpretation of government policy and legislation. The various branches of law (environmental, criminal, aboriginal, administrative, business) will be discussed in terms of their application to sustainable resource management. The link between the various professional associations, and role ethics and professionalism play in interpreting job responsibilities, will also form a significant component of the course. 

SRMT 4930 - Environmental and Administrative Law: The focus of this course is for students to obtain the skills necessary for researching and reviewing recent court and administrative board decisions that have the potential to impact their day to day work activities. 

SRMT 4950 - Urban Environmental Planning and Administration: This course examines environmental planning issues facing urban areas in British Columbia, including air, land, water, urban forests and habitat concerns. The course focuses on regulatory and non-regulatory tools available to local governments to address environmental planning, including Official Community Plans, zoning, establishment of development permit areas, environmental bylaws, growth management plans, watershed plans, streamside protection, stewardship initiatives, and site planning. The course uses case studies to illustrate challenges and opportunities, and focus class discussions. 

SRMT 4960 - Managing Community Watersheds: This course will introduce some of the current issues associated with managing urban streams and watersheds in B.C. Content will focus on reviewing the ecological effects of urbanization, the legal and institutional framework within which streams and watersheds are managed, and current strategies to protect and restore urban watersheds. The course will draw on a variety of case studies or practical examples to illustrate the complexity of managing systems that combine both ecological and social dimensions. The course will include a required field trip to a variety of example sites within the Lower Mainland. 

Wood Product Sales and Distribution

Part-time/Distance Education Certificate

http://www.bcit.ca/study/programs/7320cert
The wood and industrial forest products industry is the major employer in most regions of BC. The shift to mill automation and industry consolidation has created a great demand for employees with both technical and managerial skills. The School of Construction and the Environment is offering laddered credentials leading to a Diploma of Technology in Industrial Wood Processing and Management. This diploma can be laddered into various Bachelor programs, such as the Manufacturing, Technology Management and other Management degree level programs at BCIT. This primarily online certificate program is designed to provide the skills and knowledge required to satisfy the recruitment needs of employers in the industrial wood processing sector, including suppliers, primary producers, subsequent processors and end users.

BCIT offers part-time students the opportunity to complete a series of credential programs, ultimately leading to a Diploma Industrial Wood Processing & Management. Students can earn the following credentials:

1. Wood Product Sales and Distribution - Certificate 

2. Industrial Wood Processing and Management - Certificate of Technology 

3. Industrial Wood Processing and Management - Diploma of Technology 

The Certificate in Sales and Distribution can be used to ladder into the Certificate of Technology in Industrial Wood Processing and Management.

Level 1

 -COMM 1135-Technical Communication 1-3.0

 -COMM 2235-Technical Communication 2-4.0

 -CTMX 1301-Occupational First Aid - Level 1-0.5

 -MATH 1462-Pre-Calculus-4.0

 -MATH 2462-Introduction to Probability and Statistics-4.0

 -OPMT 1600-Business Information Systems 1-3.0

 -OPMT 2651-Business Information Systems 2 (Spreadsheets)-3.0

 -WOOD 1015-Forestry Fundamentals-2.0

 -WOOD 1025-Lumber Fundamentals-2.0

 -WOOD 1035-Engineered Wood Products Fundamentals-2.0

 -WOOD 1103-Lumber Tallying-2.0

 -WOOD 1204-Lumber Grading 1-2.0

and WOOD 2104-Lumber Grading - Uppers Grades-2.0

or WOOD 2204-Lumber Grading - Construction Grades-2.0

Level 2

 -BUSA 1005-Introduction to Business-3.0

 -BUSA 2705-Teamwork Skills-3.0

 -MKTG 1102-Essentials of Marketing-3.0

 -OPMT 1106-Quality Assurance Fundamentals-3.0

 -OPMT 1198-Operations Management Fundamentals-3.0

 -WOOD 1422-Offshore Wood Products Sales/Distribution-3.0

 -WOOD 1423-North American Wood Products Sales and Distribution-3.0

 -WOOD 1511-Wood Science-4.0

 -WOOD 2104-Lumber Grading - Uppers Grades-2.0

 -WOOD 2141-Mill Field Trip 1-0.5

Total Credits:-62.0

COURSES 

Business Administration

BUSA 1005 - Introduction to Business: Introduces the external forces in the business environment and the resulting implications for organizations. Examines the place of business in BC and Canada. Focus is on the issues arising from government policies, economics, ethics, social environment, forms of businesses, and the basic components of business operations.

BUSA 2705 - Teamwork Skills: Provides an in-depth review of the skills required for a high performing team. This hands-on course allows students to participate in each of the stages of team development. Specific application of teamwork skills includes decision-making and conflict resolution, with real life application to a variety of organizations for performance improvement.

Communication

COMM 1135 - Technical Communication 1: Students learn how to write letters, memos, and routine email messages. They learn to write clear and concise sentences and paragraphs and to make documents easily accessible through headings, lists and white space. They learn how to avoid some common grammatical errors in their writing. They also learn to give an oral report based on library and online research on a new development in their technology. In addition, they learn how to prepare a resume and job application letter and fill out a job application form. Students also learn how to collaborate as part of a team to accomplish work related communication tasks.

COMM 2235 - Technical Communication 2: This course covers the preparation of various kinds of industry-related reports and proposals, prepares students to make persuasive oral presentations, participate effectively in meetings, and develop effective job-search skills.

Commercial Transport

CTMX 1301 - Occupational First Aid - Level 1: Covers basic first aid with rescuer C.P.R. Successful participants will receive WCB Occupational First Aid Level 1 Certification. Personal identification must be presented to the instructor.

Mathematics

MATH 1462 - Pre-Calculus: This course provides the mathematical foundation for introductory calculus and technical mathematics. In addition to a brief review of basic algebra, the course covers algebraic, exponential, logarithmic, and trigonometric functions and their graphs, with relevant applications.

MATH 2462 - Introduction to Probability and Statistics: This is an introductory course in the collection, description, analysis, and summary of data. Concepts studied include graphical summaries of data, probability modelling, parameter estimation, and hypothesis testing. Statistical software (e.g. Minitab, ActivStats) is used throughout. Methodology will be applied to relevant real world examples.

Marketing Management

MKTG 1102 - Essentials of Marketing: Designed to provide the student with an overview of the marketing concept and how it can be applied to any type of organization or service. Includes the controllable and uncontrollable elements of marketing, strategic planning, market characteristics, marketing research techniques, market segmentation, and target market selection.

Operations Management

OPMT 1106 - Quality Assurance Fundamentals: Introduces quality assurance for the manufacturing industries. The course presents a general overview of quality management topics: establishing the desired product quality and reliability and the conditions necessary to achieve them; quality planning; standards for quality management problems; economic factors; quality assurance and production; inspection and test operations; total quality control concepts. Class activities include films, video, group discussions and in-class group exercises. 

OPMT 1198 - Operations Management Fundamentals: Educates the student on the importance of managing operations across all industries by presenting the fundamentals in productivity improvement based on a systematic, scientific problem solving methods. Includes economic feasibility, recording techniques, assembly and analysis of data, critical examination, the development and selection of alternative solutions. Case materials explore applications to manufacturing, warehouse, office, materials management and general management. Students uncomfortable with basic algebra applications are encouraged to take OPMT 0199 prior to the course.

OPMT 1600 - Business Information Systems 1: Explore Office 2003. Appreciate the microcomputer as an aid to management. Introduction to basic business software which includes the following: MS Windows, MS Word, MS Excel, MS Access, the Internet and the World Wide Web. Computer/Internet access outside class is recommended. Successful completion of this course would also meet the requirements for BUSA 1600.

OPMT 2651 - Business Information Systems 2 (Spreadsheets): Begins with a brief review of MS Excel concepts covered in introductory computer application courses. From there the course explores advanced Excel commands commonly used in business applications and problems. Topics include; What-if modeling; Built-in functions; Charting and transferring data to and across applications. Successful completion of this course would meet the requirements for OPMT 2650 or BUSA 2650. 

Wood Products

WOOD 1015 - Forestry Fundamentals: This course will provide students with an introduction to British Columbia's forest industry including a historical perspective, forest policy, forestry operations, silviculture, ecology, forest protection, forest inventory, management of renewable resources, and global markets.

WOOD 1025 - Lumber Fundamentals: A survey course examining methods and equipment used in the manufacture of lumber in the BC Coast and Interior, including log preparation, primary log breakdown, and subsequent processing. Course will include several virtual field trips.

WOOD 1035 - Engineered Wood Products Fundamentals: Engineered Wood Products Fundamentals is a foundation course that introduces plywood/engineered wood products (OSB, particleboard, MDF, LVL, OSL, PSL - Parallam, Com-ply) and their manufacturing technologies. Students will be introduced to a variety of plywood, engineered wood products, and their related applications.

WOOD 1103 - Lumber Tallying: WOOD 1103 is a full course on lumber tallying and shipping. Topic areas include understanding foot board measure; converting order data to specified lengths, pieces, bundles, and packages; calculating wood moisture content and shrinkage; metric conversion; and lumber pricing. 

WOOD 1204 - Lumber Grading 1: The course contains the theory material fundamental to succeed in a full lumber grading course. It includes tree growth, wood structure, characteristic identification and classification, classification of end-use products, species identification, and moisture content calculations. 

WOOD 1422 - Offshore Wood Products Sales/Distribution: The sales and purchasing methods of wood products varies from country to country but the logistical problems and documentation demands are constant for all transactions. Negotiation methods, communication, documentation, financial instruments, and transportation logistics will be examined in detail as they relate to our major trading partners. 

WOOD 1423 - North American Wood Products Sales and Distribution: This course examines the complex sales and distribution methods for marketing wood products in North America. The marketing spectrum is affected by the economic constraints of the countries involved and a very competitive environment, which will also be discussed during the course. The effects of sawmill management, shipping logistics, and operational decisions will be considered. 

WOOD 1511 - Wood Science: This course consists of instruction in the source, basic composition, structure, technical properties, and manufacturing techniques of common construction materials of metals, plastics, concrete, and wood, and how they compare. This will be followed by more detailed instruction in the structure, chemical properties, treatment with preservative chemicals, and physical and mechanical properties of wood, with emphasis on application to manufacturing processes and end use of wood products. 

WOOD 2104 - Lumber Grading - Uppers Grades: WOOD 2104 is a lumber grading course leading to attainment of an industry Lumber Grading Ticket in grading clear and shop class lumber from a CLS accredited grading agency.

WOOD 2141 - Mill Field Trip 1: WOOD 2141 is a three-day workshop consisting of a series of field trips to various wood processing facilities. This course supplements the classroom-based learning and provides topics for further discussion. 

WOOD 2204 - Lumber Grading - Construction Grades: WOOD 2204 is a lumber grading course leading to attainment of an industry Lumber Grading Ticket (Lumber class) from a CLSAB accredited grading agency

Wood Products Manufacturing

Part-time Associate Certificate

http://www.bcit.ca/study/programs/7550acert
A selection of part-time courses is offered for students wanting to obtain the Associate Certificate in Wood Products Manufacturing Technology (primary and secondary manufacturing). This certificate program was developed due to the growing demand for workers with training in the secondary manufacturing of wood products. The province is encouraging this industry because of the value added to the forest resource and the creation of additional employment opportunities.

The associate certificate program is intended for:

· workers in the primary manufacturing sector who wish to improve their technical knowledge of the industry and acquire related skills 

· workers in the primary manufacturing sector who are interested in pursuing a career in the expanding secondary manufacturing sector 

· workers presently employed in the secondary industry who are interested in improving their technical knowledge of the industry 

· anyone who is interested in pursuing a career in the wood products manufacturing industry 

1. Required Courses: (13.0 credits

 -OPMT 1142-Introduction to Quality Control Methods-3.0

 -WOOD 1001-Lumber Dry Kiln Operation-3.0

 -WOOD 1040-Basic Wood Products Technology-4.0

 -WOOD 1060-Wood Science-3.0

 

2. Complete 9.0 credits from the following list of electives

Primary Manufacturing Specialty
 -WOOD 1010-Sawmilling Fundamentals-2.0

 -WOOD 1020-Lumber Finishing and Saw Technology-2.0

 -WOOD 1030-Engineered Wood Products-2.0

 -WOOD 2060-Equipment Maintenance - Wood-4.0

Secondary Manufacturing Specialty
 -WOOD 2010-Wood Gluing-2.0

 -WOOD 2050-Wood Products Design-3.0

 -WOOD 2070-Tooling / Advanced Wood Mach-2.0

CAD/CAM Specialty
 -AICO 1000-AutoCAD 1-3.0

 -AICO 2000-AutoCAD 2-3.0

 -WOOD 2312-Cad/Cam for Wood Processing-2.0

 -WOOD 2090-Practicum-3.0

Supervision Specialty
 -OPMT 1198-Operations Management Fundamentals-3.0

 -BUSA 1305-Supervisory Skills-3.0

Marketing Specialty
 -WOOD 1421-Wood Products Distribution-6.5

 -WOOD 1422-Offshore Wood Products Sales/Distribution-3.0

 -WOOD 1041-Value-Added Wood Entrepreneur-0.5

Total Credits:-22.0

COURSES
Advanced Industrial Computing

AICO 1000 - AutoCAD 1: The first step in CAD training requires a thorough knowledge of commands and features of the CAD software. This intensive, hands-on course prepares the student with the knowledge and skills necessary for creating a basic 2D drawing. Other areas of study include editing, view manipulation, text, dimensioning, hatching and plotting techniques. 

AICO 2000 - AutoCAD 2: To develop the required skills for preparation of working drawings, this advanced level course is required. It introduces the most efficient commands for various tasks to enhance CAD productivity. The course continues with advanced techniques for drawing, editing, annotating, external references, symbol libraries, working with attributes and plotting.

Business Administration

BUSA 1305 - Supervisory Skills: Designed for new supervisors or those seeking a higher level of leadership responsibility. The purpose of this course is provide students the opportunity to gain a level of self-understanding of the field that will assist them in correctly identifying their own strengths and areas for improvement with respect to leadership, team, conflict-management and communication skills. Study will include the performance side of supervision as the areas of performance appraisal, training and development and motivation are explored. Through the use of interactive cases and structured experiences, students will increase their self-confidence and leadership abilities and establish a foundation for further training in supervision and management.

Operations Management

OPMT 1142 - Introduction to Quality Control Methods: Introduces QC methods. The course will begin with basic descriptive statistics and some standard graphical tools such as histograms, Pareto charts and scatter diagrams. The concept of process capability and the use of common control charts. Procedures for inspection sampling plans.

OPMT 1198 - Operations Management Fundamentals: Educates the student on the importance of managing operations across all industries by presenting the fundamentals in productivity improvement based on a systematic, scientific problem solving methods. Includes economic feasibility, recording techniques, assembly and analysis of data, critical examination, the development and selection of alternative solutions. Case materials explore applications to manufacturing, warehouse, office, materials management and general management. Students uncomfortable with basic algebra applications are encouraged to take OPMT 0199 prior to the course.

Wood Products

WOOD 1001 - Lumber Dry Kiln Operation: Basic knowledge required by all kiln personnel-operators, supervisors, kiln servicing employees (e.g. lift-truck drivers.) Covers the critical elements required for successful wood drying, regardless of the type of kiln or kiln controller. The information is the root fundamental needed to optimize drying time while minimizing degrade. Participants are also given information on the use of more advanced tools and techniques that can be applied to their own specific kiln operations. A combination of hands-on exercises, classroom training and a field trip. Although the information presented is applicable to the drying of all species, interior and coastal variants are also covered. No prior kiln operation experience or training is required. A statement of completion is issued to participants who successfully complete the course. The certificate holder is entitled to appropriate BCIT and COFI Master Lumberman credits.

WOOD 1010 - Sawmilling Fundamentals: For those directly or indirectly involved in the production of lumber. Topics include: forest industry basics, lumber products, log preparation, milling equipment, correct operating practice for large and small log sawmills, scanning and optimization. Field trips to a local sawmill will be scheduled as part of the course. One of the three courses in a series on the production of lumber. A Statement of Completion is issued to those who successfully complete WOOD 1010, 1020 and 1030 with a minimum of 70% in each course.

WOOD 1020 - Lumber Finishing and Saw Technology: Learn about the technology associated with finishing rough lumber and saw technology. Topics include kiln drying (8 hrs), lumber surfacing (6 hrs), machine stress rating (2 hrs), secondary wood products (2 hrs) and saw technology (6 hrs). This is one of three courses in a series on the production of lumber.

WOOD 1030 - Engineered Wood Products: For those directly or indirectly involved in the production of wood products. Learn various aspects of plywood, veneer-based products and engineered wood products which are the future of the forest products industry: plywood, laminated veneer lumber (LVL), particleboard, medium density fiberboard (MDF) and oriented strandboard (OSB). Discussions held on products, manufacturing processes, properties and end uses. One session will be devoted to the processing of pulp chips from sawmill waste materials. One of three courses on the production of lumber. A Statement of Completion is issued to candidates who successfully complete the courses (WOOD 1010/1020/ 1030 ) with a minimum of 70% in each.

WOOD 1040 - Basic Wood Products Technology: The course provides manufacturing employees entering the secondary wood manufacturing sector with the skills needed to succeed. It includes industry overview, equipment and tools review, products, supplies of the trade and lumber grading and quality control issues. The topics of workplace safety and work expectations are being covered as well.

WOOD 1041 - Value-Added Wood Entrepreneur: Designed to help you establish your own entrepreneurial potential. It explores the essential and unique entrepreneurial traits, studies the risks and rewards, and reviews the simple essential business skills required to make it work. Topics include marketing, sales, finance, professional support roles (i.e. lawyers, accountants & consultants), innovation and interpersonal skills. 

WOOD 1060 - Wood Science: Wood is a fascinating and complicated material creating rewards and challenges for all who work with it. This course covers the structure and properties of wood as a material. Learn why wood is such a complicated substance. Discover how to use the strengths of this renewable material and how to avoid common pitfalls associated with its unique qualities. Hands on lab testing sessions compliment the lectures. 

WOOD 1421 - Wood Products Distribution: Examines the major domestic and export markets for lumber and plywood, including ongoing changes in all types of distribution and transportation systems used in the forest products industry. The entire sales process from mill to retail distribution is covered in detail. Building supply dealer yard management and retail lumber merchandising will also be covered.

WOOD 1422 - Offshore Wood Products Sales/Distribution: The sales and purchasing methods of wood products varies from country to country but the logistical problems and documentation demands are constant for all transactions. Negotiation methods, communication, documentation, financial instruments, and transportation logistics will be examined in detail as they relate to our major trading partners. 

WOOD 2010 - Wood Gluing: Includes descriptions of the various type of adhesives used in the manufacture of glued wood products, and the selection of the correct adhesive for each product. Methods of application and curing, and factors involved in obtaining high quality joints will be discussed. 

WOOD 2050 - Wood Products Design: A brief history of furniture and cabinetry design, from past to present, is covered. Emphasis will be on the connections between form, function and structure seen against the socio-technological conventions of the time. Secondary wood products are discussed as potential materials for new constructions. An understanding of the functional and aesthetic qualities of conventional and new materials will conclude in students designing and proto-typing possible design solutions. 

WOOD 2060 - Equipment Maintenance - Wood: Presents and overview of electrical and mechanical equipment in the wood products industry focusing on the transmission, application and control of power. Topics include: drive systems, types of controls, lubrication and bearings, protection and controlling of electrical equipment, industrial electrical power systems.

WOOD 2070 - Tooling / Advanced Wood Mach: Covers tooling found on woodworking equipment in the secondary products industry. Types of tooling designs produced on various types of machines, e.g. routers, moulders or jointers; their cutting profiles and types of metal used in their manufacture will be included. The equipment used in sharpening and profiling tooling will also be discussed. 

WOOD 2090 - Practicum: Directed studies in a field selected by the student relating to their specialty. A written plan of the methodology, progress reports and a final report are expected. The project could be part of the student's duties at their place of employment. Work is to be carried out under the supervision of a faculty supervisor. 

WOOD 2312 - Cad/Cam for Wood Processing: Introduction to Computer Numerical Control machine tools used in the secondary wood processing industry. Part and machine set-up procedures will be examined and tested on B.C.I.T.'s CNC wood working equipment.

Industrial Wood Processing and Management

Part-time/Distance Education

Certificate of Technology

http://www.bcit.ca/study/programs/7330certt
The wood and industrial forest products industry is the major employer in most regions of B.C. The shift to mill automation and industry consolidation has created a great demand for employees with both technical and managerial skills. This primarily online certificate program is designed to provide the skills and knowledge required to satisfy the recruitment needs of employers in the industrial wood processing sector, including suppliers, primary producers, subsequent processors and end users.

The School of Construction and the Environment offers laddered credentials leading to a Diploma of Technology in Industrial Wood Processing and Management. This diploma can be used to ladder into various degree programs, such as Manufacturing and other Management degree level programs at BCIT. The Certificate of Technology is intended to build upon the skills and knowledge developed in the Certificate in Wood Products Sales and Distribution.

Required Courses:-

 -BUSA 1305-Supervisory Skills-3.0

 -BUSA 2005-Principles of Management-4.0

 -OPMT 2298-Business Process Improvement-3.0

 -RENR 1601-Introduction to Log Scaling (Coastal)-2.5

 -WOOD 2410-Engineered Wood Products-5.0

 -WOOD 2810-Wood Machining/Saw Technology-3.0

 -WOOD 2910-Project and Report-3.0

 -WOOD 3107-Kiln Drying-2.5

 -WOOD 3110-Value Added Wood Manufacturing-2.5

and WOOD 3108-Quality Control - Lumber-2.5

or WOOD 3410-Quality Control - Engineered Wood-2.5

Total Credits:-31.0

Courses

Business Administration

BUSA 1305 - Supervisory Skills: Designed for new supervisors or those seeking a higher level of leadership responsibility. The purpose of this course is provide students the opportunity to gain a level of self-understanding of the field that will assist them in correctly identifying their own strengths and areas for improvement with respect to leadership, team, conflict-management and communication skills. Study will include the performance side of supervision as the areas of performance appraisal, training and development and motivation are explored. Through the use of interactive cases and structured experiences, students will increase their self-confidence and leadership abilities and establish a foundation for further training in supervision and management.

BUSA 2005 - Principles of Management: Presents both traditional and contemporary perspectives of modern management examining management and management roles in teams, projects, departments and the organization as a whole. Strategic planning, operational planning, leading, organizing and controlling for performance will be addressed. Through actual business scenarios, cases and exercises, participants gain experience in decision-making and applying theory to real world organizations.

Operations Management

OPMT 2298 - Business Process Improvement: Business today is characterized by shorter product life cycles and rapid change. However, organizations are challenged to quickly adapt key business processes to changes in their environment. Through lecture, discussion and case studies, students will be introduced to a methodology to improve business processes and to lead teams. 

Renewable Resources

RENR 1601 - Introduction to Log Scaling (Coastal): A five-day theory and field based overview of coastal grading rules and log species identification. Designed as an introduction to log scaling for those taking the first step to acquiring their provincial license and for individuals requiring a general understanding of log scaling. 

Wood Products

WOOD 2410 - Engineered Wood Products: Veneer - Panel Manufacturing expands on Wood 1035 (Panels/Engineered Wood Products Fundamentals) with a focus on rotary peeled veneer, plywood, and composite panel production. Detailed plywood production methods and equipment will be explored including log preparation, veneer peeling and drying, panel lay-up, and pressing and finishing. Also discussed is the production of composite panel products (OSB, particleboard, MDF), including thorough investigations of wood furnish preparation, screening, blending, mat formation, pressing, and finishing processes. 

WOOD 2810 - Wood Machining/Saw Technology: Peripheral milling (planing) and sawing (ripping and cross-cutting) are the primary topics in this course. In the first section, students will learn about moulders and matchers, as well as setup, operation, and problem correction. In the second section students will study saw technology and the requirements for straight, fast sawing with minimal fibre waste. The final section will focus on secondary wood processes like drilling, routering, and tenoning. 

WOOD 2910 - Project and Report: Students will perform a small scale study using tools from OPMT 2298. Using this data, the student will construct a formal technical report and a delivery a formal presentation of the reports findings. 

WOOD 3107 - Kiln Drying: This course prepares students for the role of dry kiln supervisor or dry kiln operator. It covers commercial lumber drying technology and management. Topics include the theory of lumber seasoning, drying systems, controllers, schedules and scheduling, correct operating practice, tools for assessing kiln performance, and kiln drying quality control. A practical kiln-drying project will be carried out. Upon successful completion of the course, the learner will earn an industry Forintek Dry Kiln Operators Certificate. 

WOOD 3108 - Quality Control - Lumber: The course begins with a basic introduction to statistical process control, which it shares with WOOD3410. The unique sections of this course cover the practical implementation of comprehensive quality control system in a sawmill environment. Existing systems and future applications such as ISO 9000 are also discussed. Production planning and control round out the topics. 

WOOD 3110 - Value Added Wood Manufacturing: The course covers manufacturing techniques used and economics of the secondary wood processing industry in BC. Topics include the classifications of the secondary industry, BC specific species applications, products produced, machinery used, issues related to the success in this industry segment including material supply, and economic analysis of value added manufacturing options..

WOOD 3410 - Quality Control - Engineered Wood: Define the quality control function and identify critical components. The role of product testing is outlined and its relationship to property determination is explained. Product properties and standards are differentiated. Factors affecting plywood and engineered wood products quality properties are examined. Established QC programs are introduced and certifying product assurance agencies are identified and discussed. This course will share the first five weeks of Statistical Process Control (SPC) with WOOD 3108. 

Industrial Wood Processing and Management

Part-time/Distance Education
Diploma of Technology
http://www.bcit.ca/study/programs/7330diplt
BCIT offers part-time students the opportunity to complete a series of credential programs, ultimately leading to a Diploma of Technology in Industrial Wood Processing and Management. The first two credentials can ladder towards the IWPM Diploma. Students can earn the following credentials:

1. Wood Product Sales and Distribution - Certificate 

2. Industrial Wood Processing and Management - Certificate of Technology 
3. Industrial Wood Processing and Management - Diploma of Technology 

The Certificate of Technology in Industrial Wood Processing and Management can be used to ladder into the Industrial Wood Processing and Management Diploma.

1. Required Courses

 -BUSA 3105-Leadership 1 - Interpersonal Skills-3.0

 -BUSA 3155-Leadership 2 - Team Skills-3.0

 -ELEX 2846-Electrical Systems and Application Make-up-4.0

 -MECH 3851-Process Control for Wood Products-2.0

 -MECH 3852-Control and Electronics Laboratory-3.0

 -OPMT 4464-Management Engineering Project-3.0

 -WOOD 3141-Mill Field Trip 2-1.0

 -WOOD 3406-Engineered Wood Production-3.0

 -WOOD 3900-Forest Industry Labour Relations-3.0

 -WOOD 3915-Safety and Cost Control-3.0

 -WOOD 3920-Mill Services-3.0

 -WOOD 4310-Advanced Sawmill Optimization-3.0

 

2. Complete 6.0 credits from the following list of electives

 -BUSA 2905-Managing Conflict in the Workplace-3.0

 -BUSA 3165-Leadership 3 - Leading Organizations-3.0

 -HRMG 3155-Enhancing People Skills-3.0

 -ORGB 1105-Organizational Behaviour-4.0

 -ORGB 2605-Managing an Organizational Change-3.0

Total Credits:-40.0

Courses

Business Administration

BUSA 2905 - Managing Conflict in the Workplace: This highly interactive course is designed to identify and manage conflict in the workplace. Case studies, role playing and student experiences will contribute to the development of a specific body of knowledge for contemporary managers.

BUSA 3105 - Leadership 1 - Interpersonal Skills: A dynamic course for new or aspiring supervisors. Students develop strong interpersonal skills and increase their awareness of the importance of people skills in today's organizations. Develop critical core skills along with individual performance through group interactions, role playing, lectures and practice sessions.

BUSA 3155 - Leadership 2 - Team Skills: Focuses on the leadership role of supervisors and managers at the front-line of organizational performance. Also, focuses on developing team performance, collaborating effectively with others, problem solving, managing change and fostering innovation. 

BUSA 3165 - Leadership 3 - Leading Organizations: Provides the skills required in organizations that are fostering a collaborative environment. Gives managers, supervisors, team leaders and individual contributors the skills they need to successfully interact with others and assist their organization in realizing their organizational goals while pursing continuous improvement and development. 

Electrical and Computer Engineering

ELEX 2846 - Electrical Systems and Application Make-up: This course shall serve to introduce electrical equipment and systems found in the industrial and commercial environment to students who can expect to encounter such hardware in the course of their careers. The course will address those topics of key concern to non-electrical personnel in the mechanical and process industries.

Human Resource Management

HRMG 3155 - Enhancing People Skills: This highly interactive course involving the use of case studies, role playing and student experiences will contribute to enhancing the skill sets necessary for human resources personnel managers and supervisors to function successfully in today's business environment. This course will also be of interest to people who are committed to improving their communication and interpersonal skills. Using the Myer-Briggs Type indicator, students will gain an understanding of their personality type and how this affects their working relationship with others.

Mechanical

MECH 3851 - Process Control for Wood Products: This course develops the basic knowledge students need to interact with modern process control and instrumentation found in woodworking equipment. Specific topics include computer control of machines; control algorithms (on/off, three point, PID); electrical sensors; electrical and fluid power actuators; electrical, fluid power, and programmable controller hardware; and industrial data communication. Topics will be supported with exercises that require students to interpret and develop control schematics and system block diagrams. Key topics including the application of PLCs and electronic control of fluid power systems will be supported by the MECH 3852 lab course.

MECH 3852 - Control and Electronics Laboratory: This course allows students to apply their knowledge gained in MECH 3851 and ELEX 2846 to practical hands-on laboratory exercises. Process control lab topics will include control of pneumatic systems with valves and with electrical circuitry, wiring of sensors to a PLC, programming of PLC systems, investigation of control algorithms on system performance, and control of hydraulic actuators. Electrical equipment lab topics will include basic electrical measurement techniques including current, voltage, and impedance measurement of capacitors, inductors, and resistors; measurement of the real, apparent, and reactive power of three phase systems; analysis of transformer operation in terms of voltage conversion and regulation, efficiency, and electrical faults; and analysis of the performance of AC motors. Throughout the course, as well as developing practical skills with the equipment, systematic approaches to troubleshooting are emphasized. 

Operations Management

OPMT 4464 - Management Engineering Project: In this directed-studies course, students develop an industry-based project in conjunction with an industrial operation in order to apply the wood products manufacturing and productivity improvement techniques learned in the previous courses. The student will develop a Terms of Reference defining the study area, gather data, analyze the current situation, and develop solutions for recommendation to management. Findings will be presented in an oral presentation and in a final written report. 

Organizational Behaviour

ORGB 1105 - Organizational Behaviour: This course presents the study of factors that either influence or are influenced by people at work. Focuses on macro factors such as organizational structure, technology and environment; group factors such as group dynamics, leadership, conflict, change and decision-making; and individual factors such as personality, attitudes, perception and motivation.

ORGB 2605 - Managing an Organizational Change: This introduction to organizational change produces perspective for understanding change in organizational systems, provides a step-by-step action plan for managing a change project in an organization of your choosing, and affords the development of the personal skills to manage the human side of change - the transition process. Understanding the dynamics of organizational change as human change is an essential skill for organization leaders, and a most helpful skill for anyone in a changing organization.

Wood Products

WOOD 3141 - Mill Field Trip 2: This course is a five-day workshop consisting of a series of field trips to various wood processing facilities. Its purpose is to supplement the classroom-based learning and provide topics for further discussion. 

WOOD 3406 - Engineered Wood Production: Methods and equipment used in the production of non-panel engineered wood products (LVL, OSL, PSL ? Parallam, Com-ply) are examined. Processes include wood preparation, drying, gluing, mat / billet formation, pressing, and finishing. The combination of wood based elements to form structural building components and the properties and uses of these products will be explored. 

WOOD 3900 - Forest Industry Labour Relations: This course will relate the roles and responsibilities of management in forest products industry labour relations. The course will review principles of supervision and examine topics such as leadership, motivation, progressive discipline, decision making, personal time management, training, and performance appraisals in a full industry context. The Interior Forest Industry Master Agreement will serve as the foundation for discussions pertaining to grievance procedures and arbitrations, and various common shop floor situations. The responsibilities and administration of safety systems as dictated by the Worker’s Compensation Board regulations will also be highlighted. Case studies and participant interaction exercises will be the primary learning vehicles

WOOD 3915 - Safety and Cost Control: Safety and Cost Control covers the key elements of mill safety and accident prevention with emphasis on applicable WCB regulations, lockouts, and safety performance measurement systems. Additional topics include hearing protection and fire protection systems. The final segment of the course will review various cost accounting calculations related to mill performance, profit analysis, budgeting, and capital expenditures. Basic elements of annual financial statements, including the meaning and importance of various key ratios will be introduced. 

WOOD 3920 - Mill Services: This course discusses the systems and services required by a modern milling complex. Presents mill maintenance programs including management systems, computerized tracking systems, and preventative and predicative maintenance models. It reviews capital expenditure planning and economic justification techniques for various types of mill equipment. It also discusses environment management, including pollution problems and abatement practices, waste conversion, and energy co-generation. 

WOOD 4310 - Advanced Sawmill Optimization: The course examines sawmill and planer mill optimization. Students will use the products of several vendors to explore bucking, trimming, edging, and log breakdown optimization with a goal of tuning these machines to maximize value via simulation. Scanning, data streams, PLC connections, and machine reporting systems will be discussed. Automatic and semi-automatic grading machines will also be included. Students will learn techniques for quality assurance and performance verification and integration with other systems. 

Oil and Gas Processing
Part-time Associate Certificate

http://www.bcit.ca/study/programs/5045acert
This program is offered for students who wish to enhance their existing technical expertise with practical fundamental knowledge of the oil and gas industry in western Canada. Successful graduates will be granted an Associate Certificate in Oil and Gas Processing by completing courses on a part-time studies basis. This enables students to pursue a BCIT credential, by attending evening or weekend classes, while maintaining daytime employment or other activities.

This program is designed to address educational needs identified by the British Columbia Oil and Gas Education and Training Consortium. It supplements previous technical training in power engineering, industrial instrumentation, engineering technologies, and other related fields by examining the latest technologies and safe operating procedures used in the oil and gas sector with a primary focus on activities in Western Canada (including natural gas, oil sands, and heavy oil). The program is of particular benefit to candidates who wish to gain entry into the oil and gas industry by allowing them to become familiar with common practices thereby increasing their immediate effectiveness in the field. Individual courses may also be taken by interested parties who do not qualify for the associate certificate but still wish to study parts of the oil and gas industry. People, such as investors, looking to gain some insight into the oil and gas sector will benefit from the general overview courses.

The Associate Certificate in Oil and Gas Processing provides students with an overall understanding of the oil and gas industry so that they can enter the workforce with the necessary knowledge and skills. Training is specific to oil and gas processing and enables students to gain familiarity with the current industry practices and technologies.

Upon completion of the associate certificate in oil and gas processing, students will be able to: 

1. Demonstrate a broad knowledge of the oil and gas industry in western Canada, including historical background on oil and gas uses and operations and familiarity with major companies, areas of operations, the region's status as a producer of oil and gas both nationally and internationally, working conditions, and other issues of concern for industry players. 

2. Describe standard drilling practices and equipment. 

3. Summarize how oil and gas are formed, where this formation is likely to occur, and describe various recovery methods. 

4. Advance their knowledge of existing and emerging oil and gas processes and specialize in particular areas of interest. 

5. Recognize, operate, and explain the function of major pieces of equipment used in oil and gas processing. 

6. Work with industry-standard computer and communication technologies for instrumentation and control systems, data analysis, and project management systems. 

7. Apply their knowledge of chemical sciences to specific job-related duties within the oil and gas industry. 

8. Demonstrate safe work practices specific to the oil and gas industry. 

9. Identify environmental issues, regulations, and regulatory bodies associated specifically with the oil and gas industry. 

10. Discuss emerging trends in the oil and gas industry and consider the impact such issues as new technologies, alternative forms of energy, and security and environmental concerns. 

Emphasis is on hands-on practical experience and an awareness of safety considerations for this type of work.

Required Courses (19.0 credits

 -OAGP 1001-Oil & Gas Industry Overview-1.0

 -OAGP 2001-Hydrocarbon Chemistry, Exploration & Drilling-3.0

 -OAGP 2002-Oil & Gas Environment & Regulations-3.0

 -OAGP 2004-Management Systems, Controls and Computers-3.0

 -OAGP 4001-Oil & Gas Operations 1-3.0

 -OAGP 4003-Oil & Gas Operations 2-3.0

 -OAGP 4005-Safety Essentials-3.0

 

2. Complete 7.0 credits from the following electives

 -OAGP 3001-Gas Processing & Compression-3.0

 -OAGP 3002-Oil & Gas Corrosion & Material Selection-3.0

 -OAGP 3003-Hydrates-1.0

 -OAGP 3011-Oil Recovery-3.0

 -OAGP 3012-Oil Processing-3.0

 -OAGP 3013-Future Trends-1.0

Total Credits:-26.0

COURSES

Oil and Gas

OAGP 1001 - Oil & Gas Industry Overview: The course delivers an overview of Western Canada's oil and gas industry, with a focus on British Columbia and Alberta. It examines what Canada’s western oil and gas reserves are in comparison to the world, who and where the major industrial companies are, and what the living and work conditions are like in various locations. It allows potential students to know where they can expect to end up working and under what conditions. This course is a pre-requisite for all other courses in the associate certificate.

OAGP 2001 - Hydrocarbon Chemistry, Exploration & Drilling: This course looks at where oil and gas are thought to come from, what they are composed of, their chemical structure and typical properties. Some discussion of oil stability will be covered. Sampling and measuring techniques will be introduced. The content will cover how a well is drilled and put into production. Subsurface conditions and recovery methods will also be covered. 

OAGP 2002 - Oil & Gas Environment & Regulations: This course will focus on knowledge that will enhance worker safety and increase awareness of environmental regulations that govern the oil and gas industry. The focus will be on Alberta and BC regulations. Students will conduct research on regulating bodies in BC and Alberta and gain familiarity with some of the major environmental agreements of the past decade as they pertain to the oil and gas industry. 

OAGP 2004 - Management Systems, Controls and Computers: This course focuses on the use of controls, computers, and also covers some aspects of industrial management systems. Course activities will allow students to work with and test different control systems. The course will balance theoretical knowledge of systems and processes with hands-on experience in these areas, including liquid and gas measurement, working with transmitters and scanners. 

OAGP 3001 - Gas Processing & Compression: This is an overview of how natural gas is processed once it comes out of the well. It includes process steps such as sweetening and dehydration along with special ancillary equipment required for the industry. Some focus will also be placed on SCADA systems and computer use in the industry. Operator duties and expectations will also be covered. Special consideration will be given to discuss sour gas applications. The course may include a field trip to an operating gas plant. 

OAGP 3002 - Oil & Gas Corrosion & Material Selection: This course will cover the types of corrosion encountered and look at possible ways to minimize these (including pigging and chemical addition). A commercial program that assesses the likelihood of corrosion in pipelines will be used to generate reports. Typical material selection considerations for the oil and gas industry will be reviewed. 

OAGP 3003 - Hydrates: This course covers aspects of hydrate formation and prevention. Focus will be on chemical addition requirements and preventing accidents during hydrate removal. Major topics include hydrate formation, prevention, heating, and depressurization. Students will consider typical injection rates and methods. 

OAGP 3011 - Oil Recovery: This course will look at operations to recover oil sands and process them into synthetic crude oil. The focus will be in on the technologies and equipment used to give operators a firm understanding of the overall picture. Common terminology will be discussed. 

OAGP 3012 - Oil Processing: This course will examine the rationale, processes and technologies used in upgrading heavy oil and bitumen into synthetic crude. Some discussion of refining from crude to gasoline and other products will occur to contrast the former systems. Systems currently in use in the Fort McMurray and Edmonton regions will be discussed. 

OAGP 3013 - Future Trends: This course focuses on emerging trends and technologies. Discussion will focus on technologies that are in current use that may become more mainstream along with the implications of change. Considerations of importance will include environmental impact, productivity, security issues with new technologies, and their effects on the oil and gas market. Students will make use of both scholarly and media reports to inform themselves on the issues. 

OAGP 4001 - Oil & Gas Operations 1: This course will provide hands-on experience of actual operating equipment on a small scale. Included will be some experience in operation of a distillation unit. Previous courses will have covered the theory supporting the equipment. 

OAGP 4003 - Oil & Gas Operations 2: This course will provide hands-on experience of actual operating equipment on a small scale. Previous courses will have covered the theory supporting the equipment. 

OAGP 4005 - Safety Essentials: This is a series of short modules that focus on the essential training required by workers in the oil patch. These include Workplace Hazardous Materials Information System (WHMIS), Transportation of Dangerous Goods (TDG), Confined Spaces, Hydrogen Sulphide Gas (H2S) Training, First Aid and Fall Protection. This course is positioned later in the program as the training within is time sensitive for those entering the workforce.

Mining & Mineral Exploration Technology

Full-time -Diploma of Technology

http://www.bcit.ca/study/programs/6610diplt
Mining is a cornerstone industry of many communities throughout BC and Canada and it is a major contributor to our economic strength. Canada is recognized as a world leader in mineral exploration and mining, and our expertise is exported around the world to help discover, develop and operate mines. Jobs in the mining industry are high-technology jobs. Mining is one of the largest users of high-technology equipment and applications, and this is increasing every year. Virtually all technical jobs in geology, engineering, exploration, mineral processing, surveying, environmental, and management with mining and exploration companies require post-secondary education.

The curriculum is current, practical, intensive and broad-based. In the first year students receive training in basic science, math and communications as well as geology, mining methods, blasting, surveying and computer applications. In the second year the emphasis is on mining and the engineering and science skills required for the mining industry. The highlight of the second year is a field school and mining project that integrates many of the courses taken during the second year into the development of an industry-standard report detailing a proposed new mine development plan. Field trips are an integral part of the program and the cost of most field trips is supported by bursaries. Trips from one afternoon to seven days in length reinforce academic knowledge gained in the classroom and laboratory. Guest lectures, professional associations and conventions also provide opportunities for the students to interface with the mining world.

Mining Industry Work Experience Certificate - An optional work experience certificate course is available to students in the first year of the program. This certificate is offered through a partnership between the Mining Association of BC and BCIT's Mining program. Together we work to help students find paid summer employment in the mining and minerals industry in the summer between the first and second year of the program.

Level 1 (15 weeks

 -CHEM 1105-Chemistry 1 for Mining-6.0

 -COMM 1135-Technical Communication 1-3.0

 -MATH 1501-Technical Mathematics for Mining-5.0

 -MINE 1100-Introduction to the Minerals Industry-3.0

 -MINE 1101-Physical Geology-4.0

 -MINE 1107-Student Success-0.5

 -MINE 1110-CAD for Mining-3.0

 -PHYS 1147-Physics for Mining Technology 1-5.0

 -SURV 1140-Surveying for Mining 1-3.0

 

Level 2 (16 weeks

 -CHEM 2205-Chemistry 2 for Mining-5.5

 -CIVL 1220-Statics and Strength of Materials-3.0

 -MATH 2501-Calculus for Mining-5.5

 -MINE 2099-Mining Industry Experience*-15.0

 -MINE 2101-Mineralogy and Petrology-4.0

 -MINE 2105-Surface Mining and Blasting-4.0

 -MINE 2106-Environmental Applications-3.0

 -MINE 2107-Exploration and Mine Safety-1.5

 -PHYS 2147-Physics for Mining Technology 2-5.5

 -SURV 2240-Surveying for Mining 2-3.0

* This is an optional course offered in the summer months. Please contact the program area for further information.

 

Level 3 (15 weeks

 -CHSC 3314-Mineral Processing 1-3.5

 -CIVL 2220-Geotechnical Applications-4.0

 -MATH 3504-Statistics-4.0

 -MINE 3101-Structural Geology-4.5

 -MINE 3102-Rock Mechanics-4.5

 -MINE 3105-Underground Mining-4.0

 -MINE 3106-Mineral Deposits-4.5

 -SURV 3340-Surveying for Mining 3-3.0

 

Level 4 (20 weeks

 -CHSC 4406-Assaying and Geochemistry-4.0

 -CHSC 4414-Mineral Processing 2-4.5

 -COMM 2450-Technical Communication 2-4.5

 -MINE 4104-Database Management and GIS-4.0

 -MINE 4105-Mine Economics and Costing-4.0

 -MINE 4106-Mining Computer Applications*-2.5

 -MINE 4107-Mineral Exploration-5.5

 -MINE 4108-Exploration and Geological Field Methods-3.5

 -MINE 4110-Mining Project-5.5

 -SURV 4440-Surveying for Mining 4-4.0

Total Credits:-141.5

Courses

Chemistry

CHEM 1105 - Chemistry 1 for Mining: Covers topics of inorganic chemistry including atomic structure, chemical formulas, stoichiometry, solution preparation and concentrations, acids and bases, pH, buffer solutions, solubility equilibria, and oxidation and reduction reactions and the application of chemical principles in industrial processes, chemical calculations and titrations. The emphasis is on analysis, and the development of good laboratory skills. Laboratory exercises consists of qualitative and quantitative analysis, and acid-base chemistry.

CHEM 2205 - Chemistry 2 for Mining: Continues from CHEM 1105 and covers topics of inorganic and organic chemistry. Electrochemistry includes electrochemical cells, applications of electrolysis, electrometallurgy, and corrosion. Simple physical chemistry provides theory of solids, liquids and gases leading to fractional distillation and colligative properties. The periodic table is used to correlate many properties of elements and compounds. The physical and chemical properties, structures and names of some organic compounds are also examined. Lab work includes qualitative and quantitative analysis, and separation and purification methods for organic compounds. 

Chemical Sciences

CHSC 3314 - Mineral Processing 1: The course covers the essential operations of applied mineral processing: grinding, screening, gravity separation, cyclone classification, flotation, sedimentation, thickening, filtration. Emphasis on numerical solution of operating and design problems. Course includes laboratory work.

CHSC 4406 - Assaying and Geochemistry: Covers methods for the determination of a wide variety of elements in various sample types related to mining. Emphasis is placed on selection of the most suitable technique for the particular samples under investigation. Techniques include precious metals by fire assaying, geochemical analysis, classical wet assaying and analytical instrumentation. Modern sampling theories are used to explain the critical requirement and importance of a representative sample. Sample contamination avoidance strategy is discussed by understanding comminution techniques and cross contamination probability. Instruments used are electrochemical, UV-visible, atomic absorption, inductively coupled plasma-optical emission and mass spectrometry and X-ray (fluorescence and diffraction) methods. 

CHSC 4414 - Mineral Processing 2: Separation of slurries into solid and liquid fractions by thickening, filtration and drying. Separation of economic minerals from gangue minerals by froth flotation. Classification and concentration of minerals according to their mass, shape and hydrophobicity. Introduction to the essential unit operations and processes encountered in hydrometallurgy. 

Civil Engineering

CIVL 1220 - Statics and Strength of Materials: Presents a basic introduction to the relationship between applied loads and the resulting support reactions and internal forces developed in statically determinate members and structures. The course is delivered through lectures and problem solving sessions. Topics include classification of force systems, equilibrium equations, freebody diagrams, support conditions and reactions, truss analysis by the methods of joints and sections, and load, shear force and bending moment diagrams for beams. This course lays the foundation for subsequent civil engineering courses taught to mining students.

CIVL 2220 - Geotechnical Applications: Presents an introduction to geotechnical engineering for mining technologists. Topics includes Mohr's circle of stress, shear strength, stress, mass/volume/moisture relationships, surface hydrology, compaction, permeability and capillary action, effective stresses, flownets and groundwater. A tailings dam design project considering the operational aspects of the geometry of the wall and pond is a feature of the course. 

Communication

COMM 1135 - Technical Communication 1: Students learn how to write letters, memos, and routine email messages. They learn to write clear and concise sentences and paragraphs and to make documents easily accessible through headings, lists and white space. They learn how to avoid some common grammatical errors in their writing. They also learn to give an oral report based on library and online research on a new development in their technology. In addition, they learn how to prepare a resume and job application letter and fill out a job application form. Students also learn how to collaborate as part of a team to accomplish work related communication tasks.

COMM 2450 - Technical Communication 2: This course provides students with the written, spoken, and interpersonal communication skills necessary to plan a major team research project, undertake and document original research, prepare a written formal report, and deliver a professional-level presentation, with visuals, before a technical audience. 

Mathematics

MATH 1501 - Technical Mathematics for Mining: Equations and Relations including polynomial, conic, power, exponential, logarithmic, trigonometric, and systems. Applications are stressed including graphical linear programming, exponential/logarithmic transformations, common and natural logarithms and logarithmic/semi-logarithmic graphs, radian measure and its applications. Solid geometry, formula creation, unit analysis, and math/computer models are important skills. Vectors and solution of triangles, with applications in forces, motions and navigation. 

MATH 2501 - Calculus for Mining: An introductory calculus course covering limits, differentiation, and integration. The presentation will stress the intuitive development of the differential ideas, and will introduce differentiation and integration up to multi-variable functions. Applications to the petroleum and mining industries will be utilized. Problem solving skills and solution presentation will be emphasized. 

MATH 3504 - Statistics: Descriptive statistics, including measures of central tendency and dispersion, and graphical presentation of data using Excel. Concepts of probability, probability distributions (including binomial, normal, Poisson, log-normal and chi-square distributions). Inferential statistics, including sampling, estimation, confidence intervals, hypothesis testing, correlation and regression, and an introduction to statistical process control. 

Mining

MINE 1100 - Introduction to the Minerals Industry: Introduces students to the wide scope of the mining industry and prepares them for further courses in mining. The course covers the breadth of the industry from mineral exploration through to processing and marketing of mining products. The importance of environmental considerations and sustainable development are introduced. Students will learn the terminology used in the industry in preparation for further courses taught during the program. Except for online courses, a visit to an active mining operation will form part of the course curriculum.

MINE 1101 - Physical Geology: Presents an overview of the processes and materials that form and shape the planet Earth. The theory of plate tectonics is introduced and used as the basis of understanding the fundamental geological processes that operate both on, and beneath the Earth's surface. The formation and characteristics of minerals and development of the geological time scale, and deformation in the Earth's crust are reviewed as are an introduction to the geology of mineral and energy deposits and the geology of North America. Laboratory work includes identification of minerals, examination of geological maps and structures, and study of geological processes.

MINE 1107 - Student Success: Prepares students for success in the Mining and Mineral Exploration Program by outlining success strategies in learning, time-management, and exam preparation. It will also outline the responsibilities that students have to their class and the program. These responsibilities will be structured around the expectations of industry in a working environment and will include aspects such as attendance, participation, preparedness, punctuality, team work, respect, and quality of work.

MINE 1110 - CAD for Mining: Presents an introduction to the functions and use of AutoCAD as a graphical tool for solving and displaying mining problems. Introduces standard map conventions and engineering/scientific drawing requirements. Laboratory exercises focus on engineering, surveying and geological problems including topographic and geological cross-sections.

MINE 2099 - Mining Industry Experience: This is an optional course. Mining Technology students are eligible to apply for the Mining Industry Work Experience course in the first two weeks of September in Level 1. The program runs from May 1 to August 31 between Levels 2 and 3 and it consists of fully salaried work at a mining operation or with an exploration crew. It has been developed in collaboration with the mining industry of B.C. and the Mining Association of B.C. to provide field experience that complements classroom studies. Following successful completion, a certificate is awarded by the mining industry to participants going on to graduate from the Mining program.

MINE 2101 - Mineralogy and Petrology: Examines the formation, characteristics and classification of minerals and rocks. The crystallographic, chemical and physical properties of minerals, and the important rock-forming and economic mineral groups are discussed. Igneous, sedimentary and metamorphic rocks and their relationship to mineral deposits are reviewed. The processes of rock formation are illustrated through a review of the geological evolution of British Columbia and other parts of North America. Laboratory exercises focus on the field identification of minerals and rocks and the interpretation of geological maps. 

MINE 2105 - Surface Mining and Blasting: Examines in detail aspects of the design, planning and operation of surface mines, and explosive theory and blasting practices as applied to surface mines. Types of mining operations discussed include hard rock open pits, open cast coal mines and quarrying operations for industrial minerals. Topics will include: the application of different surface methods according to orebody characteristics, the concepts of economic pit design, the layout of open pit mines for required productivity and safety, the use of production cycles in surface mining, the types of mining equipment employed and the organization of mine labour. Information will be presented on various types of commercial explosives and blasting agents and their safe handling. Methods of initiation and timing of blasts will be discussed along with means to monitor and reduce blast vibration and damage. 

MINE 2106 - Environmental Applications: Provides an overview of environmental issues and practices that relate the mining industry. Topics include an historical overview of mining and the environment, an introduction to the principles and application of sustainability and the social licence to operate, a review of the origin and control of acid rock drainage and a survey of environmental applications throughout the mining life cycle including baseline studies, the environmental assessment processes, environmental applications at operating mines, reclamation and closure. 

MINE 2107 - Exploration and Mine Safety: Provides an overview of key safety issues encountered in mineral exploration and mining work environments as well as the completion of Worksafe BC Occupational First Aid Level 1. Topics that will be discussed include the development of safe working habits, personal safety gear, work in remote camp settings, safe travel in the field, animal awareness, safe operation around aircraft, watercraft and heavy equipment, mine rescue, and hazards associated with mine gasses and fires.

MINE 3101 - Structural Geology: Reviews the formation, characteristics and geometry of crustal deformation structures. The concepts of stress and strain and the mechanisms of deformation provide the background for a descriptive analysis of common deformation structures including joints, veins, faults, folds, planar and linear deformation fabrics and shear zones. The relationships between geological structures, mineral deposits and mining are examined throughout the course, as are the links between deformation and plate tectonics. Laboratory exercises focus on the visualization and graphical solution to three-dimensional structural problems and structural geology map problems. Some labs will involve analysis of structures in the field. 

MINE 3102 - Rock Mechanics: Introduces the fundamentals of rock mechanics, and the objectives and techniques of geotechnical data collection. Concepts of stability of underground and surface excavations are presented in the context of rock stress field and rock mass structure. Support systems commonly utilized in underground and surface excavations are discussed with respect to their applications and safety requirements. Exercises will focus on geotechnical field mapping, graphical data presentation, core logging and rock strength testing. 

MINE 3105 - Underground Mining: Examines in detail the design, planning and operation of underground mines. Mining methods for different materials will be discussed with the emphasis on hard rock mining. The criteria for correct selection of underground mining methods will be presented in the context of orebody characteristics, required productivity and safety issues. Topics will include: general mine design, ground support requirements and techniques, sizes and types of underground openings, production planning, development and production cycles, mining equipment, mine ventilation and mine infrastructure. 

MINE 3106 - Mineral Deposits: Provides an overview of the processes of formation and principle characteristics of major mineral deposits. Mineral deposit formation is discussed by considering the source, transportation and deposition of metals and minerals and the textures, forms and mineral alteration of common mineral deposits. This is followed by a survey of major mineral deposit types including precious and base metals, diamonds, coal and industrial minerals. Laboratory exercises will focus on the study of rock sample suites from mineral deposits in British Columbia and elsewhere in North America. Some labs will involve analysis of structures in the field. 

MINE 4104 - Database Management and GIS: Introduces students to the fundamentals of spatial data management and GIS technology as applied to the mapping, display, and analysis of mining data. Topics covered include fundamental concepts, definitions, organization of databases and GIS; data integration and conversion; spacial and non-spatial query, analysis, display and reporting. Labs will develop skills in the use of GIS and database software for managing and analyzing mining data.

MINE 4105 - Mine Economics and Costing: Introduces the fundamentals of mine economics and cost estimation methodology for both underground and open pit mines. Topics covered will include: the theory of the time value of money, the use of cash flow calculations for project analysis and calculation of project rates of return. The theory and techniques used for estimating capital and operating costs will be explained and practiced through a series of cost estimation exercises including development of a project financial analysis. The calculation of net smelter returns will be explained along with the content of typical smelter contracts. Topics taught during this course will be integrated into the level 4 mining project (see MINE 4110). 

MINE 4106 - Mining Computer Applications: Provides an overview of computer applications and orebody modeling techniques commonly used in the mining industry. Topics include: use of CAD methods for mine design, geological databases and resource estimates, block modeling techniques, blast pattern designs, 3D orebody modeling and 3D open-pit and underground mine layout. Current CAD and mine design software is used throughout the course. Emphasis is placed on the theory and concepts behind mine design software, rather than on a specific software platform. Topics covered in this course will be applied in the Mining Project course (see MINE 4110). 

MINE 4107 - Mineral Exploration: Reviews the mineral exploration industry and discusses common exploration techniques and the interpretation of exploration data. The business of exploration is outlined including the roles of different participants, ethics in exploration, the sources of exploration funding and the regulatory requirements of Canadian stock exchanges and securities commissions. The objectives and strategies employed in mining exploration are described including the design of sampling programs. Common exploration techniques and their applications are discussed including mapping, prospecting, remote sensing, geochemistry, geophysics and diamond drilling. Case studies and an exploration design project form an integral part of the course. 

MINE 4108 - Exploration and Geological Field Methods: Introduction to prospecting, exploration and geological field techniques in a camp setting in southern British Columbia. The course focuses on developing field skills such as compass use, map reading, prospecting techniques, taking field notes, observations and sketches, sampling techniques (rock, soil, silt), establishing exploration grids, and conducting geochemical and geophysical surveys. Geological field skills include geological mapping and identification of minerals, rocks and alteration around selected mineral deposits. Course includes several half-day exercises and a multi-day exploration mapping project. 

MINE 4110 - Mining Project: A team project that involves preparing and presenting a prefeasibility-style report on a proposed mining project. This report will be centred around an actual mineral deposit/property and will integrate collected field and laboratory data with additional project information provided to the students. Topics to be studied include aspects of: deposit geology, exploration methods, resources and reserve estimates, mine planning and design, mineral processing, site layout, environmental reclamation, and project cost estimates and economics. Each team will complete a well written and technically accurate project report and deliver and oral presentation on the results of their study. 

Physics

PHYS 1147 - Physics for Mining Technology 1: Covers data analysis, linear and rotational kinematics and dynamics, equilibrium, work, energy and power, stress and strain. The laboratory deals with the principles of measurement and the experimental method of acquiring knowledge.

PHYS 2147 - Physics for Mining Technology 2: Covers behaviours of fluids, thermal properties of matter, waves, electricity, magnetism, electromagnetic induction, DC and AC circuits. The lab component is comprised of experiments to complement the lectures. 

Surveying

SURV 1140 - Surveying for Mining 1: Introduces surveying dealing with general types of surveys and basic definitions. Focus on field and office procedures for differential leveling to establish elevations and using the total station and GPS horizontal location. Computational operations for processing survey data including traverse and level loop reductions and adjustments. Sources of error and blunders will be introduced. Emphasis will be placed on presenting survey information in an industry standard format.

SURV 2240 - Surveying for Mining 2: Continues from SURV 1140. The content is the same. 

SURV 3340 - Surveying for Mining 3: Presents application of survey methods to underground and surface mines. Underground surveying in shaft sinking, development control (level and inclined) and production areas. Elementary astronomy, establishing azimuth by solar and pole star observations. Mine quantities in development areas, pickup of tunnels, cross sectioning, stopes (including tonnage calculations). Construction of mine plans and sections. Field projects include tunnel surveys and open-pit triangulation, tri-lateration and bench pickup. Mining Acts applied to surveying. 

SURV 4440 - Surveying for Mining 4: Continues from SURV 3340. The content is the same. 

Nautical Sciences

Full-time -Diploma of Technical Studies

http://www.bcit.ca/study/programs/2535dipts
The Nautical Sciences Diploma is a 4-year cooperative program for students entering the merchant navy as trainee deck officers. Graduates from the program will be awarded a Diploma of Technical Studies, Nautical Sciences from the British Columbia Institute of Technology. Canadian citizens and Canadian landed immigrants will also, upon completion of all prerequisites, receive a Certificate of Competency issued by Transport Canada. Students are given assistance to find suitable employment throughout their cooperative training period and on obtaining their Certificate of Competency have a good chance of being employed as navigation officers on merchant and cruise ships worldwide.

First Year (24 weeks) Intake 14 and all future intakes

 -MEDI 1500-Basic Safety Training-3.0

 -MEDI 1800-Survival Craft-2.0

 -MSSM 1200-Marine Advanced First Aid Revised-2.5

 -MSSM 1205-Seamanship-10.0

 -MSSM 1500-Basic Tanker Safety-1.0

 -NAUT 0001-Orientation to Nautical Sciences-0.0

 -NAUT 1200-Ship Construction 1-3.0

 -NAUT 1205-Ship Stability 1-5.0

 -NAUT 1210-Ship Cargo 1-2.0

 -NAUT 1220-Regulations 1-2.0

 -NAUT 1225-Ship Navigation Safety 1-2.0

 -NAUT 1230-Navigation 1-6.5

 -NAUT 1235-Ship Meteorology 1-1.5

 -NAUT 1240-Applied Mathematics 1-2.0

 -NAUT 1245-Applied Physics 1-2.0

 -NAUT 1250-Applied Communications-2.0

 

First Year Co-op (31 weeks

 -NAUT 1990-Co-operative Training 1-41.5

 

Second Year (21 weeks) Intake 12 only-Credits

 -ENAV 1000-Simulated Electronic Navigation I - Part A-8.0

 -ENAV 1050-Simulated Electronic Navigation I - Part B-5.0

 -NAUT 1012-Communication-2.0

 -NAUT 1110-Meteorology 1-2.0

 -NAUT 1115-Naval Architecture 1-6.5

 -NAUT 1120-Marine Cargo 1-2.0

 -NAUT 1140-Engineering Knowledge 1-2.0

 -NAUT 1165-Applied Maritime Computer Studies 1-3.0

 -NAUT 2100-Navigation 2-6.5

 -NAUT 2170-Applied Maritime Sciences 2-4.0

 

Second Year Co-op (40 weeks

 -NAUT 2990-Co-operative Training 2-53.5

 

Third Year (23 weeks) Intake 12 and 13 only

 -ENAV 3100-Electronic Chart Display and Information Systems (ECDIS)-2.0

 -GMDS 1800-Global Maritime Distress and Safety System-4.0

 -MEDI 1060-Marine Emergency Duties D Senior Officer Certification-1.0

 -MEDI 2500-Adv Fire Fighting Officer-2.5

 -MSSM 1050-Marine Advanced First Aid-1.0

 -MSSM 2100-Seamanship 2-2.0

 -MSSM 3000-Bridge Resource Management-2.0

 -NAUT 1090-Management/ISM 1-3.5

 -NAUT 2115-Naval Architecture 2-6.5

 -NAUT 2120-Marine Cargo 2-4.0

 -NAUT 2165-Applied Maritime Computer Studies 2-2.0

 -NAUT 3100-Navigation 3-12.5

 -NAUT 3170-Applied Maritime Sciences 3-2.0

 

Third Year Co-op (40 weeks

 -NAUT 3990-Co-operative Training 3-53.5

 

Fourth Year (24 weeks) Intakes 11, 12 and 13 only

 -ENAV 2000-Simulated Electronic Navigation 2-6.0

 -ENAV 2500-Visual Bridge Team Training-2.0

 -MSEC 1010-Ship Security Officer Revised-1.5

 -MSSM 3100-Seamanship 3-2.0

 -NAUT 2090-Management /ISM 2-6.0

 -NAUT 2110-Navigation 2-3.0

 -NAUT 2140-Engineering Knowledge 2-2.0

 -NAUT 3115-Naval Architecture 3-7.0

 -NAUT 3120-Marine Cargo 3-4.0

 -NAUT 4100-Navigation 4-10.0

 -NAUT 4114-Cargo Trim and Stability Software-3.5

Total Credits:-328.0

Courses

Simulated Electronic Navigation

ENAV 1000 - Simulated Electronic Navigation I - Part A: This course provides students with the basic knowledge of the principles, application, and limitations of modern electronic navigational aids. 

ENAV 1050 - Simulated Electronic Navigation I - Part B: Simulated Electronic Navigation I - Part B is a Transport Canada accredited course and is STCW compliant. This radar simulator course is conducted using Transport Canada approved pilotage simulators, providing practical exercises as required for navigational watchkeeping duties on the bridge of a ship. 

ENAV 2000 - Simulated Electronic Navigation 2: This course is a Transport Canada accredited course and is STCW compliant. This advanced radar and ARPA simulation course allows participants to perform and supervise navigational bridge duties as "master in charge" of a vessel in a type approved marine simulator.

ENAV 2500 - Visual Bridge Team Training: The International Maritime Organization (IMO) through the International Convention on Standards of Training and Watchkeeping for Seafarers, 1978, as amended in 1995 (STCW) provides in Chapter VIII, Part 3-1 of the non-mandatory "code B" guidance on keeping a navigational watch and suggests that shipping companies take initiative in implementing the Bridge Team Management (BTM) concept on their vessels. The course includes: Communication, Situational Awareness, Error Chain Analysis, Master/OOW - Pilot Relationship, Leadership, Teamwork, Preparedness, Stress Management, Passage Planning and Execution, Case-Study Analysis.

ENAV 3100 - Electronic Chart Display and Information Systems (ECDIS): The purpose of this course is to enhance safety of navigation by providing the knowledge and skills necessary to fully utilize the features of ECDIS. The requirements of the course conform to IMO's Performance Standards for ECDIS. Training and assessments incorporate the use of live marine ECDIS equipment. The course provides training in the basic theory and use of ECDIS. The training comprises all safety relevant aspects, as well as the theoretical aspects of the characteristics and display of ECDIS. Students will perform exercises in setting up and maintaining an ECDIS display, basic navigation functions, setting up and monitoring a route, and performing proper actions necessary for a safe navigational watch. 
GMDSS

GMDS 1800 - Global Maritime Distress and Safety System: This course will teach students maritime mobile and satellite services; basic equipment of a ship station; practical use of the basic equipment of a ship station; procedures and practical operation of the GMDSS system, distress, urgency and safety communications procedures and operational skills; and procedures for general communications, and the theory and practice of general communications procedures.

Marine Emergency Duties

MEDI 1060 - Marine Emergency Duties D Senior Officer Certification: Trains students to respond to any marine emergency situation by ship's senior management personnel. Designed for those wishing to earn senior certificates of competency required for Master, Chief Officer, Chief Engineer and Second Engineer positions. 

MEDI 1500 - Basic Safety Training: Provides new entrants to the international marine industry, or those without formal marine emergency training, with a basic understanding of the hazards associated with the marine environment and their own vessel; the prevention of shipboard incidents' survival craft; rescue and abandonment; raising and reacting to alarms, survival and rescue skills; shipboard firefighting including communication methods, equipment, and on-board rescue team organization. Students will also take leadership training and learn how to develop good working relationships on board ships.

MEDI 1800 - Survival Craft: Teaches orderly abandonment of a vessel in an emergency situation; cleaning the vessel; proper and effective use of equipment; coordinating survival activities during rescue operation. This course is designed for Master Minor Waters and Junior Officer certifications, and for certificated ratings. Such personnel are required to complete a comprehensive Marine Emergency Duties training program of which Proficiency in Survival Craft is one component.

MEDI 2500 - Adv Fire Fighting Officer: This course is designed for Deck and Engineer Officers of commercial vessels. At least 50% of the course is devoted to practical exercises as per TP #4957E. Teaches students to: competently and confidently inspect and maintain all emergency equipment; maintain fixed fire detection and extinguishing systems; respond professionally to an emergency; keep a log of salient events during an emergency; control passengers and untrained personnel during an emergency; respond professionally to a distress call and execute a search and rescue of survivors; conduct formal onboard familiarization and training sessions. 

Marine Security

MSEC 1010 - Ship Security Officer Revised: The course content is based upon the IMO Model Course, ISPS Code, the Marine Transportation Security Regulations, Transport Canada's Marine Security requirements and guidelines for a Ship Security Officer. The techniques and skills required to address the qualifications and duties of Ship (Vessel) Security Officer: (a) the security of a ship, (b) implementing and maintenance of a ship security plan, and (c) liaising with a Company Security Officer (CSO) and a Port (Marine) Facility Officer (PFSO/MFSO), will be provided. Emphasis is placed on awareness of terrorist threats and methods of operation as well as obtaining current intelligence, threat assessments, and the importance of training and vigilance. The course provides reference to the pertinent Acts, Regulations, Codes, International Resolutions, Administrative Guides, and Industry Standards to be in compliance with the ISPS Code and Transport Canada Marine Security's requirements. Prerequisite: The student must be 18 years of age or older; and has at least 12 months of sea time via confirmation from the Marine Safety Directorate of TC; and is a Canadian citizen or permanent resident. Must provide at least one piece of ID as per Transport Canada's requirements.

Marine Safety and Seamanship

MSSM 1050 - Marine Advanced First Aid: Topics include principles of First Aid and Safety, general Anatomy and Physiology, artificial respiration, wounds and bleeding, dressing and bandages, poisoning, choking, shock and unconsciousness, fractures, medical conditions, head and spinal injuries, burns, cardiopulmonary resuscitation, child and infant resuscitation, heart attack and stroke, check injuries, eye injuries, and casualty management.

MSSM 1200 - Marine Advanced First Aid Revised: Provides seafarers with the level of knowledge to take immediate action in case of accident or illness likely to occur on board the vessel. Topics include principles of First Aid and Safety, general Anatomy and Physiology, artificial respiration, wounds and bleeding, dressing and bandages, poisoning, choking, shock and unconsciousness, fractures, medical conditions, head and spinal injuries, burns, cardiopulmonary resuscitation, child and infant resuscitation, heart attack and stroke, check injuries, eye injuries, and casualty management.

MSSM 1205 - Seamanship: The course focuses on the basic practical skills and knowledge required by a seafarer prior to going to sea. Practical skills will require knowledge of ropes, wires, cables; the skills to tie knots, splice rope and wire; knowledge on the breaking strength of various ropes and wires. Students will study mooring methods and the general layouts and operational functions of merchant vessels. Studies will include the understanding of onboard routines and duties to perform, including watchkeeping and maintenance.

MSSM 1500 - Basic Tanker Safety: This course covers basic design of tankers and their cargo handling systems. Students will gain awareness of the safe operating procedures on board a tanker, as well as the hazards involved in the handling and carriage of crude oil and petroleum products on tankers.

MSSM 2100 - Seamanship 2: The course builds on Seamanship 1, Collision Regulations, and explores ship handling and anchoring procedures; provides organizational duties to be conducted in port; dry-docking and damage report preparation; use of deck machinery; and LSA/FFA regulations and duties.

MSSM 3000 - Bridge Resource Management: The Bridge Resource Management course will provide Masters and Navigating Officers an awareness of good operating practices. They will learn to regularly use sound and proper procedures to ensure the safety of the ship, its personnel, cargo, and to protect the environment. The course includes Error Chain Analysis, Master/OOW - Pilot Relationship, Leadership, Teamwork, Communication, Emergency Preparedness, and Passage Planning and Execution.

MSSM 3100 - Seamanship 3: This course explores the International Collision Regulations and the buoyage systems in detail. The students are also introduced to various other Canadian modifications of the international regulations. In addition, this course also examines the Master's duties during various emergency maneuvering characteristics and situations in detail.

Ocean Navigation

NAUT 0001 - Orientation to Nautical Sciences: In this two day orientation, first year diploma program students will visit the Vancouver offices of Transport Canada, be introduced to the marine campus layout, meet staff, learn about the requirements necessary prior to leaving for sea terms (co-op), and produce a cover letter and resume that will be used for application to sea-term sponsors. Students will also have the opportunity to purchase textbooks and other supplies, and have their pictures taken for the BCIT One Card. 

NAUT 1012 - Communication: Covers Morse Code using a flashing light or sound signals; recognition of all International Code Flags; coding and decoding; communication practice and procedure. 

NAUT 1090 - Management/ISM 1: Explores the Canada Shipping Act, legislation and regulations regarding safety, response to emergencies, quarantine, oil pollution prevention. The course covers legislation and regulations regarding the rights, privileges and obligations or crew, inspection, testing and maintenance of cargo gear, safe working practices, prevention of oil pollution, crew organization for emergencies.

NAUT 1110 - Meteorology 1: This course explores the effect of pressure differences on wind speed and direction; the relationship between temperature, humidity and fog; and elemental frontal theory. The major air masses and their distribution; and the association of cloud formations with atmospheric conditions are also included.

NAUT 1115 - Naval Architecture 1: Presents a treatment of hydrostatics relating to flotation and ship stability, propulsion characteristics of ships and a description of the various forms of hull construction. The subject material includes significance of hull coefficients, second moment of areas and volumes, centers of pressure and basic ship stability. Presents construction and maintenance of the steel ship, including the arrangement of the main hull members, and the construction of the bow and stern of the ship. Introduces hull construction methods, including the watertight bulkhead, and strengthening the forward and aft ends of a ship and stresses caused by cargo, ballast and the sea. Students will study the conditions of assignment of a loadline, and the preparation of simple repair specifications.

NAUT 1120 - Marine Cargo 1: This course details the loading, discharge, and carriage of ocean cargoes. Emphasis is placed on cargo planning, damage, ventilation, the responsibility of the cargo officer and minimizing contamination of cargo.

NAUT 1140 - Engineering Knowledge 1: Students will be introduced to marine engineering and the vessel engine room arrangements. The course will illustrate diesel and steam engines, operations, and fuel and feed systems. Students will also study auxiliaries and pumps.

NAUT 1165 - Applied Maritime Computer Studies 1: This course consists of three modules based on specific software applications: (1) propulsion plant simulation (PPS) (2) AutoCAD; and (3) spreadsheet/database software.

NAUT 1200 - Ship Construction 1: Introduces students to the different types of merchant vessels and the reason for their special construction; general knowledge of the principal structural members of a vessel and the identity for the various structural parts.

NAUT 1205 - Ship Stability 1: This course introduces students to basic stability terminology; principles of flotation; buoyancy and reserve buoyancy; knowledge of international and Canadian loadlines; calculation of vessel draught; basic knowledge of transverse and longitudinal stability.

NAUT 1210 - Ship Cargo 1: Provides students with the basic knowledge of cargo care; Preparation of holds; Segregation and separation of cargoes; Ventilation and control: Safe handling, stowage and securing of cargoes including dangerous, hazardous and harmful cargoes and their effect on the safety of life and of the ship.

NAUT 1220 - Regulations 1: Introduces students to Canada Shipping Act 2001 and its various regulations pertaining to: safety of the vessel and marine environment; labour regulations; crew organizations for emergencies.

NAUT 1225 - Ship Navigation Safety 1: Teaches interpreting and applying the International Regulations for Preventing Collisions at Sea with their Canadian Modifications 1983; and the recommended Code of Navigation Practices and Procedures; basic knowledge required to assist in a navigational watch.

NAUT 1230 - Navigation 1: Introduces students to the basic knowledge and skills required to assist in the watchkeeping lookout duties and conning of the vessel. Students will study basic chartwork; use of electronic navigational equipment; the importance of keeping a proper log book and data recording.

NAUT 1235 - Ship Meteorology 1: Students will be introduced to the basic concepts of weather patterns; meteorological terminology; composition of the earth’s atmosphere; wind and pressure systems; shipborne meteorological instruments; compiling weather reports and weather logs.

NAUT 1240 - Applied Mathematics 1: This course provides students with a review of high school Math as applied to the nautical field. Students will study basic mathematics, which include: appropriate support topics from algebra, plane geometry, solid geometry, analytical geometry, trigonometry and the theory of logarithms and exponential functions.

NAUT 1245 - Applied Physics 1: This course provides students with a review of high school Physic as applied to the nautical field. Students will study basic principles of physics, which include: motion, heat, electricity and light.

NAUT 1250 - Applied Communications: This course provides students with a review of high school English as applied to the nautical field. Students will develop written and oral communication skills, prepare memos, letters, inventories, and reports.

NAUT 1990 - Co-operative Training 1: In this first cooperative training term students will complete a 31-week term at sea. Under the direction and supervision of the ship's Master, students will be responsible to complete the On Board Training Record Book for Deck Cadets, maintain a journal, prepare a work term report, and complete other sea phase assignments provided prior to leaving for sea.

NAUT 2090 - Management /ISM 2: Students will study regulations covering ship operation, insurance, bills of lading, customs procedures, Canadian Labour Code, health provisions and food, quarantine and deviation, the Criminal Code as it affects shipmasters, agents, salvage, and obligations, of the Master in the event of disaster. Study also includes the International Ship Management (ISM) Code and its implications. Created by the International Maritime Organization, the ISM Code was created by to improve the safety of international shipping and to address pollution from ships.

NAUT 2100 - Navigation 2: The emphasis of the course is on chartwork skills required to navigate in pilotage and open waters. Contents of the course will include the study of charts, tides, publications, conversion of magnetic courses as well as dead reckoning and estimating the vessel positions.

NAUT 2110 - Navigation 2: This course applies the meteorological elements studied in NAUT 1110 to practical situations. Cadets will review the major elements of NAUT 1110, study sea states and major surface currents; revolving storms; sea ice formation and related hazards. In addition, the course introduces International weather services for routing of ships to obtain the greatest advantage from predicted weather conditions, and the analysis and plotting of weather information.

NAUT 2115 - Naval Architecture 2: Students will use ships stability data to calculate conditioned stability. In addition, effects of flooding, free surface and dynamic stability will be studied. Loadline conditions of assignment and tonnage rules will be investigated. Students will study ships structure and construction methods including ships repair and surveys.

NAUT 2120 - Marine Cargo 2: This course builds on Marine Cargoe1 and stresses the safe planning, loading, carriage and unloading of various cargoes in accordance with Canadian and International Laws and Regulations.

NAUT 2140 - Engineering Knowledge 2: Students will be introduced to steering arrangement, fire detection and extinguishing systems, control systems, DC & AC propulsion and vibration. The course will also cover the shaft train, transmission, propellers and the calculation of powers.

NAUT 2165 - Applied Maritime Computer Studies 2: The course involves planning stowage for marine vessel bulk and liquid bulk cargoes using a software application. Stowage planning incorporates criteria for stability conditions to the requirements of IMO standards.

NAUT 2170 - Applied Maritime Sciences 2: Introduces students to the applied sciences, which underlie modern technology in physics and mathematics. Students will study principles of physics, which include: vectors, energy, momentum, and the basic concepts of environmental science. Students will study basic mathematics, which include: differential and integral calculus of polynomial functions including, transcendental functions, curve sketching, maxima and minima, areas and volumes.

NAUT 2990 - Co-operative Training 2: Building on the skills and experience in NAUT 1990, students will spend a 40-week term at sea. Through direction and supervision by the Master, students will continue working on the On Board Training Record Book for Deck Cadets, journal-writing, and other sea-term assignments.

NAUT 3100 - Navigation 3: Introduces parallel, plane and Mercator sailing; calculation of great circle routes; position lines by celestial navigation methods; theory and mechanics of the sextant; practical use of sextant and chronometer.

NAUT 3115 - Naval Architecture 3: Students will study stability concepts which will include dry-docking, shear force and bending moment, dynamic stability, damage condition and stress. Students will also study the theory of wave motion, pressure of liquids and their centroids. The course will include the calculation of loading cargo to minimum stress and optimize cargo using computer software.

NAUT 3120 - Marine Cargo 3: This course builds on Marine Cargoes 1 & 2 and stresses the voyage pre-planning necessary over a range of load and discharge ports for safe and efficient cargo operations. The course will include terminal operations and pre-planning for various types of cargoes.

NAUT 3170 - Applied Maritime Sciences 3: Introduces students to the applied mathematics; students will study the essential ideas and concepts of statistics, perform useful statistical methods and be aware of the applications of statistical analysis. Using quantitative methods, students will apply acquired skills and knowledge to maritime economics and shipping. 

NAUT 3990 - Co-operative Training 3: In this final sea phase, students will once again work under the direction of the ship's Master and complete the On Board Training Record Book for Deck Cadets. Students will also complete various assignments and their journal.

NAUT 4100 - Navigation 4: The course includes the study of magnetic and gyrocompasses, their correction and operation. Students will study the principles of electronic navigation and the operation and limitations of equipment such as Radar, Global Positioning Systems (GPS), Echo Sounder, etc. A study of advanced navigation will also be included in this course. Students investigate passage planning and prepare an ocean passage.

NAUT 4114 - Cargo Trim and Stability Software: The course involves planning stowage for marine bulk, container and liquid bulk cargoes onboard vessels using a software application. The stowage planning incorporates criteria for stability conditions to the requirements of IMO standards. 

Marine Engineering

Full-time - Diploma of Technical Studies

http://www.bcit.ca/study/programs/2845dipts
The Diploma of Technical Studies in Marine Engineering is a cooperative education program that provides students with a solid background in the principles of construction, operation and maintenance of diesel-engine-propulsion plants on ships. During the first year, students complete a 39-week block of diesel engine marine mechanic program, followed by eight weeks of applied sciences marine, CAD, and marine safety courses. In the following two years, students complete all studies necessary to pass the Transport Canada examinations to obtain the Fourth Class Marine Engineering Certificate of Competency. Sea time requirement for the written examination is six months. After the fourth year at school and completion of all studies, the student will receive exemption from Part A of the Third Class and Second Class certificates. Eligibility to sit for the remaining examinations depends on the eligible sea time acquired, which is assessed by Transport Canada.

First Year (47 weeks)

 -DEMX 1101-Solve Mathematical Problems-2.0

 -DEMX 1102-Describe and Use Safe Work Practices-2.0

 -DEMX 1103-Technical Communications-1.0

 -DEMX 1104-Apply Science Concepts-2.0

 -DEMX 1107-Mechanic's Hand/Measuring Tool-1.0

 -DEMX 1109-Service Hydraulic Systems-1.0

 -DEMX 1116-Service Engine Support Systems-9.0

 -DEMX 1117-Electrical Systems/Components-10.0

 -DEMX 1119-Describe Diesel Fuel Systems-2.0

 -MEDI 1500-Basic Safety Training-3.0

 -MEDI 1800-Survival Craft-2.0

 -MEOC 1170-Computer Aided Drafting (CAD)-2.0

 -MEOC 1175-Applied Engineering Sciences 1-4.0

 -MEPS 1005-Start, Run, Shutdown Marine Equipment-2.0

 -MEPS 1008-Describe and Use Mechanics/Machinist Power Tools-7.5

 -MEPS 1010-Oxyacetylene Welding for Marine Engineers-4.0

 -MEPS 1011-Arc Welding for Marine Engineers-4.0

 -MEPS 1012-Lifting, Blocking and Basic Seamanship-1.5

 -MEPS 1013-Describe Marine Internal Combustion Engines-2.0

 -MEPS 1014-Service Marine Cylinder Block Assemblies-8.5

 -MEPS 1018-Service Electrical Systems and Components-2.5

 -MEPS 1020-Service Marine Diesel Fuel Systems-8.0

 -MEPS 1021-Troubleshoot Marine Diesel Engines-4.0

 -MEPS 1022-Describe and Service Marine Gears-2.0

 -MEPS 1023-Introduction to Marine Electronic Fuel Systems-2.0

 -MEPS 1100-BCIT MEPS Orientation-0.5

 -MERS 1025-Introduction to Ship's Machinery Systems-1.5

 -MSSM 1200-Marine Advanced First Aid Revised-2.5

 -MSSM 1500-Basic Tanker Safety-1.0

 

First Year Co-op (29 weeks

 -MEOC 1990-Co-operative Training 1-49.0

 

Second Year (21 weeks

 -MEOC 1100-Applied Mechanics 1-5.5

 -MEOC 1105-Applied Engineering Communications-2.0

 -MEOC 1110-Materials 1-3.0

 -MEOC 1113-Naval Architecture 1 ME-6.5

 -MEOC 1125-Applied Engineering Mathematics 1-5.0

 -MEOC 1130-Electrotechnology 1-5.5

 -MEOC 1150-Thermodynamics 1-4.0

 -MEOC 1160-Blueprint Reading 1-4.0

 -MEOC 1180-Marine Power Systems 1-4.5

 -MERS 1050-Propulsion Plant Simulator-2.0

 

Second Year Co-op (30 weeks

 -MEOC 2990-Co-operative Training 2-49.0

 

Third Year (22 weeks

 -MEDI 1060-Marine Emergency Duties D Senior Officer Certification-1.0

 -MEDI 2500-Adv Fire Fighting Officer-2.5

 -MEOC 1090-Ship Management / ISM 1-3.5

 -MEOC 1120-Refrigeration & Air Conditioning 1-1.5

 -MEOC 1140-Automation and Controls 1-5.0

 -MEOC 2100-Applied Mechanics 2-5.0

 -MEOC 2110-Materials 2-2.5

 -MEOC 2113-Naval Architecture 2 ME-6.0

 -MEOC 2130-Electrotechnology 2-5.5

 -MEOC 2150-Thermodynamics 2-3.5

 -MEOC 2180-Marine Power Systems 2-4.0

 -MERS 2050-Propulsion Plant Simulator 2-2.0

 -MERS 3050-Propulsion Plant Simulator 3-2.0

 

Third Year Co-op (31 weeks

 -MEOC 3990-Co-operative Training 3-49.0

 

Fourth Year (23 weeks

 -MEOC 2090-Ship Management / ISM 2-6.0

 -MEOC 2120-Refrigeration and Air Conditioning-2.0

 -MEOC 2125-Applied Engineering Mathematics 2-2.0

 -MEOC 2140-Automation and Controls 2-5.5

 -MEOC 2160-Blueprint Reading 2-2.5

 -MEOC 2175-Applied Engineering Sciences 2-4.0

 -MEOC 3100-Applied Mechanics 3-5.5

 -MEOC 3113-Naval Architecture 3 ME-5.5

 -MEOC 3130-Electrotechnology 3-5.5

 -MEOC 3150-Thermodynamics 3-4.0

 -MEOC 3180-Marine Power Systems 3-4.5

 Total Credits:-374.0


Courses

Diesel Engine Technician

DEMX 1101 - Solve Mathematical Problems: Upon successful completion the student will be able to solve problems involving whole numbers, fractions, and decimals, ratio and proportion, percentages, and problems involving roots and powers. Also included are simple formulas, metric measurement, and problems involving perimeter area and volume. The student will also be able to understand simple graphs, geometric construction, and some trigonometry.

DEMX 1102 - Describe and Use Safe Work Practices: Upon successful completion the student will be able to describe the Workers Compensation Act in the workplace with a description of safe work practices for trade's areas, and safely operate vehicles and auxiliary equipment.

DEMX 1103 - Technical Communications: Upon successful completion the student will be able to locate parts and service records, describe reports and record keeping using basic computer skills, and have the ability to sketch simple orthographic, isometric and working drawings. The learner will also be able to describe fits and tolerance.

DEMX 1104 - Apply Science Concepts: Upon successful completion the student will be able to identify the basic properties of matter, and factors affecting energy. The student will also be able to explain simple machines and their operation and describe the basic properties of thermal energy.

DEMX 1107 - Mechanic's Hand/Measuring Tool: Upon successful completion the student will be able to describe and identify mechanic's hand tools and measuring tools. It also teaches how to use fastening devices and how to cut and repair internal and external threads.

DEMX 1109 - Service Hydraulic Systems: Upon successful completion the student will be able to describe hydraulic working principles and basic hydraulic systems, construction, and operation. The student will be able to perform hydraulic system maintenance.

DEMX 1116 - Service Engine Support Systems: Upon successful completion the student will be able to describe and service lubricating systems, cooling systems, induction systems, and exhaust systems. The student will know how to assemble an engine, how to start, stop, break in, and store engines. As well, the brakes, starting aids, and non-electrical starting systems.

DEMX 1117 - Electrical Systems/Components: Upon successful completion the student will be able to understand the basic principles of electricity and electromagnetism. The student will also know circuit characteristics and how to use basic test equipment. Construction and operation of lead acid batteries and how to service and test them is covered. The student will be able to repair charging systems, electrical systems, switches, solenoids, and gauges.

DEMX 1119 - Describe Diesel Fuel Systems: Upon successful completion the student will be able to describe the diesel engine and fuel ignition systems, methods of fuel metering, the construction and operation of governors, and the servicing and repairing of fuel injection nozzles.

Marine Emergency Duties

MEDI 1060 - Marine Emergency Duties D Senior Officer Certification: Trains students to respond to any marine emergency situation by ship's senior management personnel. Designed for those wishing to earn senior certificates of competency required for Master, Chief Officer, Chief Engineer and Second Engineer positions. 

MEDI 1500 - Basic Safety Training: Provides new entrants to the international marine industry, or those without formal marine emergency training, with a basic understanding of the hazards associated with the marine environment and their own vessel; the prevention of shipboard incidents' survival craft; rescue and abandonment; raising and reacting to alarms, survival and rescue skills; shipboard firefighting including communication methods, equipment, and on-board rescue team organization. Students will also take leadership training and learn how to develop good working relationships on board ships.

MEDI 1800 - Survival Craft: Teaches orderly abandonment of a vessel in an emergency situation; cleaning the vessel; proper and effective use of equipment; coordinating survival activities during rescue operation. This course is designed for Master Minor Waters and Junior Officer certifications, and for certificated ratings. Such personnel are required to complete a comprehensive Marine Emergency Duties training program of which Proficiency in Survival Craft is one component.

MEDI 2500 - Adv Fire Fighting Officer: This course is designed for Deck and Engineer Officers of commercial vessels. At least 50% of the course is devoted to practical exercises as per TP #4957E. Teaches students to: competently and confidently inspect and maintain all emergency equipment; maintain fixed fire detection and extinguishing systems; respond professionally to an emergency; keep a log of salient events during an emergency; control passengers and untrained personnel during an emergency; respond professionally to a distress call and execute a search and rescue of survivors; conduct formal onboard familiarization and training sessions. 

Marine Engineer Officer Cadet

MEOC 1090 - Ship Management / ISM 1: Explores the Canada Shipping Act, legislation and regulations regarding safety, response to emergencies, quarantine, oil pollution prevention. The course covers legislation and regulations regarding the rights, privileges and obligations or crew, inspection, testing and maintenance of cargo gear, safe working practices, prevention of oil pollution, crew organization for emergencies.

MEOC 1105 - Applied Engineering Communications: Students will develop written and oral communication skills, prepare memos, letters and reports. In addition students will become familiar with use of computer software such as Microsoft Word, Email, etc.

MEOC 1113 - Naval Architecture 1 ME: Presents a treatment of hydrostatics relating to flotation and ship stability, propulsion characteristics of ships and a description of the various forms of hull construction. The subject material includes significance of hull coefficients, second moment of areas and volumes, centers of pressure and basic ship stability. Presents construction and maintenance of the steel ship, including the arrangement of the main hull members, and the construction of the bow and stern of the ship. Introduces hull construction methods, including the watertight bulkhead, and strengthening the forward and aft ends of a ship and stresses caused by cargo, ballast and the sea. Students will study the conditions of assignment of a loadline, and the preparation of simple repair specifications. 

MEOC 1125 - Applied Engineering Mathematics 1: Introduces differential and integral calculus of polynomial functions including appropriate support topics from algebra, analytical geometry, plane geometry, solid geometry, trigonometry and the theory of logarithms and exponential functions, transcendental functions, curve sketching, maxima and minima, areas and volumes.

MEOC 1160 - Blueprint Reading 1: Students will complete freehand sketches using multiview orthographic, one and two point perspective, and isometric projections including title blocks, lists of materials, drawing notes and the drawing change system.

MEOC 1170 - Computer Aided Drafting (CAD): Students will be introduced to Computer Aided Drafting using industry standard computer software. A selection of marine related assignments will assist students in progressing through the various skill levels. A final project will be assigned requiring a blue print plotted to scale. 

MEOC 1175 - Applied Engineering Sciences 1: Introduces students to the applied sciences, which underlie modern technology. Students will study principles of physics, which include: motion, vectors, energy, momentum, heat, electricity and light. Students will also study the basic concepts of environmental science.

MEOC 2090 - Ship Management / ISM 2: Students will study regulations covering ship operation, insurance, bills of lading, customs procedures, Canadian Labor Code, health provisions and food, quarantine and deviation, the Criminal Code as it affects shipmasters, agents, salvage, obligations, of the Master in the event of disaster. Study also includes the ISM Code and it’s implications. The ISM Code was created by the International maritime Organization (IMO). Its purpose is to improve the safety of international shipping and to address pollution from ships

MEOC 2113 - Naval Architecture 2 ME: Students will use ships stability data to calculate conditioned stability. In addition, effects of flooding, free surface and dynamic stability will be studied. Loadline conditions of assignment and tonnage rules will be investigated. Students will study ships structure and construction methods including ships repair and surveys. 

MEOC 2125 - Applied Engineering Mathematics 2: Students will study the essential ideas and concepts of statistics, perform useful statistical methods and be aware of the applications of statistical analysis. Using quantitative methods, students will apply acquired skills and knowledge to maritime economics and shipping. 

MEOC 2175 - Applied Engineering Sciences 2: This course covers inorganic chemical fundamentals such as atomic structure, bonding, nomenclature, balancing equations (e.g. combustion) and the electrochemistry of batteries and corrosion. This is followed by a module on basic organic chemistry including the major organic families, the production of fuels and lubricants through fractional distillation, the production and control of static electricity and the environmental impact of spills. Subsequent modules cover the applied chemical and microbiological principles underlying domestic water treatment, sewage treatment and indoor air quality as they relate to ship systems. Each of these modules will cover the types of contaminants present, their analysis, their treatment and their health and environmental impact. The final module in the course covers topics relating to chemical safety including such topics of IMDG, WHMIS and Hazmat that will assist the students in recognizing the hazards of dangerous materials. 

MEOC 3113 - Naval Architecture 3 ME: Students will study stability concepts which will include dry docking, shear force and bending moment, dynamic stability, damage condition and stress. Students will also study the theory of wave motion, pressure of liquids and their centroids. The course will include the calculation of loading cargo to minimum stress and optimize cargo using computer software.

Marine Engineering Practical Skills

MEPS 1005 - Start, Run, Shutdown Marine Equipment: This course will ensure the student will safely and correctly start, operate and shut down equipment found on the job. There are three components to the course, first is classroom instruction, second is computer simulations of operating systems, and third is the actual operation of equipment in the workshop

MEPS 1008 - Describe and Use Mechanics/Machinist Power Tools: This course introduces the students to power tools found in a mechanics and machinists area. The student will learn the purpose for, and the safe operation of machine power tools, both portable and standing. 

MEPS 1010 - Oxyacetylene Welding for Marine Engineers: This course is for the student that has had no or limited exposure to oxyacetylene welding. In this course the student will learn the gases, components and procedures for oxyacetylene equipment. They also learn the correct technique to perform welds, braze and cut mile steel.

MEPS 1011 - Arc Welding for Marine Engineers: This course is designed to introduce the student to the process and techniques of submerged metal arc welding. The course will be delivered at BCIT welding department with continued practical training at BMC. Students will learn about the equipment and techniques needed for the different welding procedures on various types of metals. The course has two parts, first the theoretical, the second is the practical component. 

MEPS 1012 - Lifting, Blocking and Basic Seamanship: This course will introduce the student to knots, bends and hitches, along with safe working loads of lifting equipment. The student will tie rope and select the correct equipment and rigging to safely lift loads. There are two parts to this course, first is the theory and second is a practical component in which the student must safely use lifting equipment

MEPS 1013 - Describe Marine Internal Combustion Engines: This course has two components. The theory component will explain the combustion process of both the two and four cycle diesel and gasoline engine. The second a practical component where the student will disassemble, identify, measure and report on the condition of the demonstration engine. 

MEPS 1014 - Service Marine Cylinder Block Assemblies: This course will introduce the student to engine construction and rebuilding techniques and procedures. The course covers all parts related to an operational engine. Here the student will be assigned an operational engine, disassemble and diagnose all components. Produce a parts requisition, report on component and engine condition, and reassemble using proper procedures and techniques. 

MEPS 1018 - Service Electrical Systems and Components: This course will introduce the student to diesel engine emission regulations, CFC/HCFC/HFC regulations and the refrigeration process. 

MEPS 1020 - Service Marine Diesel Fuel Systems: This course will introduce the student to manufacture specific fuel injection systems. During this course the learner will be shown the similarities and differences between manufactures designs, servicing and repairing procedures

MEPS 1021 - Troubleshoot Marine Diesel Engines: This course will focus on troubleshooting diesel engine performance. Troubleshooting procedures will be studied and applied to problems commonly encountered in diesel engine performance, such as hard starting, uneven running, lack of power, excessive oil and fuel consumption. Students will perform dynamometer testing procedures on engines and support systems to evaluate engine and support system performance. 

MEPS 1022 - Describe and Service Marine Gears: This course will familiarize the student to the workings of a marine gear. The course will explain clutches, gears, couplings and alignment. The student will then apply their knowledge in the work shop doing practical repairs and service of marine gear. 

MEPS 1023 - Introduction to Marine Electronic Fuel Systems: This course has been designed to familiarize the student to electronic diesel engine management systems. The student will be exposed to various types of electronic wiring harnesses and connectors used in these systems. Special emphasis on harness repairs and troubleshooting techniques will be shown. 

MEPS 1100 - BCIT MEPS Orientation: This course will inform the student about BCIT policies such as, attendance and harassment. Introduce the student to the student association, tour the PMTC campus and familiarize the student to the Burnaby campus. 

Marine Engine Room Simulator

MERS 1025 - Introduction to Ship's Machinery Systems: This course using the Propulsion plant Simulator will provide students with the knowledge and practical operational skills to understand the general machinery layout, and read machinery system schematics to independently line up the following systems in preparation for start up: Sea Water Cooling, Compressed Air, Fresh Water, Bilge and Ballast, Lubrication Oil, Fuel, Potable Water and Engine Room Fresh Water Service, Sewage, Fuel and Lubrication Oil Filling and Transfer.

MERS 1050 - Propulsion Plant Simulator: This is the second of four courses in the program, that when combined will cover all of the topics required for Transport Canada Propulsion plant Level I training. This course introduces students to the Propulsion plant simulator and gives them practice at starting the Main and Auxiliary engines and carry out manoeuvering.

MERS 2050 - Propulsion Plant Simulator 2: This is the third of four courses in the program, that when combined will cover all of the topics required for Transport Canada Propulsion plant Level I training. This course reviews starting the MaK Propulsion Plant and then moves onto optimizing the MaK plant after Full Away. Analyze plant operation, detect faults, and trouble shoot in marine engineering systems. Knowledge in handling of Emergency and Pollution Control Procedures.

MERS 3050 - Propulsion Plant Simulator 3: This is the fourth of four courses in the program, that when combined will cover all of the topics required for Transport Canada Propulsion plant Level I training. This course briefly reviews the material from the first three courses and then moves on to prepare the students to effectively deal with emergencies. The TC assessment is carried out at the end of this course.

Marine Safety and Seamanship

MSSM 1200 - Marine Advanced First Aid Revised: Provides seafarers with the level of knowledge to take immediate action in case of accident or illness likely to occur on board the vessel. Topics include principles of First Aid and Safety, general Anatomy and Physiology, artificial respiration, wounds and bleeding, dressing and bandages, poisoning, choking, shock and unconsciousness, fractures, medical conditions, head and spinal injuries, burns, cardiopulmonary resuscitation, child and infant resuscitation, heart attack and stroke, check injuries, eye injuries, and casualty management.

MSSM 1500 - Basic Tanker Safety: This course covers basic design of tankers and their cargo handling systems. Students will gain awareness of the safe operating procedures on board a tanker, as well as the hazards involved in the handling and carriage of crude oil and petroleum products on tankers.

Bridge Watchman

Full-time
Associate Certificate of Technical Studies

http://www.bcit.ca/study/programs/2925acerts

The Bridge Watchman program is intended for people wishing to enter into a career in the marine industry. The program provides standards for safe working procedures, and the knowledge and skills required to enable a new entrant to prepare for certification as a bridge watchman. The program provides knowledge and skills to enter the marine industry, covering rope work, wire work, and chain work performed on board a ship; deck work related to securing a vessel, handling cargo, vessel's maintenance; theoretical knowledge of regulations and requirements of the marine environment; maritime communications equipment and procedures; knowledge and skills to assist the Officer of the Watch with navigational tasks; Workplace Hazardous Materials Information System. 

1. Required Courses

 -GMDS 1500-Restricted Operator's Certificate - Maritime Commercial-1.5

 -MSSM 1025-Marine Basic First Aid-1.0

 -MSSM 1030-Bridge Watchman-24.0

2. For students who do not have Basic Safety Training and Survival Craft, the following courses are required

 -MEDI 1500-Basic Safety Training-3.0

 -MEDI 1800-Survival Craft-2.0

Total Credits:-26.5

Course Descriptions

GMDSS

GMDS 1500 - Restricted Operator's Certificate - Maritime Commercial: Students will learn standard radio procedures and operate GMDS equipment for Area 1.

Marine Emergency Duties

MEDI 1500 - Basic Safety Training: Provides new entrants to the international marine industry, or those without formal marine emergency training, with a basic understanding of the hazards associated with the marine environment and their own vessel; the prevention of shipboard incidents' survival craft; rescue and abandonment; raising and reacting to alarms, survival and rescue skills; shipboard firefighting including communication methods, equipment, and on-board rescue team organization. Students will also take leadership training and learn how to develop good working relationships on board ships.

MEDI 1800 - Survival Craft: Teaches orderly abandonment of a vessel in an emergency situation; cleaning the vessel; proper and effective use of equipment; coordinating survival activities during rescue operation. This course is designed for Master Minor Waters and Junior Officer certifications, and for certificated ratings. Such personnel are required to complete a comprehensive Marine Emergency Duties training program of which Proficiency in Survival Craft is one component.

Marine Safety and Seamanship

MSSM 1025 - Marine Basic First Aid: This course provides students with knowledge and skills to apply immediate basic first aid in the event of an accident or illness on board a vessel until patient is transferred to the next level of care.

MSSM 1030 - Bridge Watchman: Provides knowledge and skills to enter the marine industry, covering rope work wire rope, and chain work performed on board a ship, deck work related to securing a vessel, handling cargo, and maintenance; theoretical knowledge of regulations and requirements of the marine environment; maritime communications equipment and procedures; knowledge and skills to assist the Officer of the Watch with navigational tasks; Workplace Hazardous Materials Information system; and approximately 1 week practical training. (12 weeks)

Biotechnology

Bachelor of Science

http://www.bcit.ca/study/programs/8950bsc
The Bachelor of Science in Biotechnology, Honours (Co-op) is a joint initiative of the University of British Columbia department of Microbiology and Immunology and the BCIT Biotechnology program. This unique Bachelor of Science program combines the extensive training in science theory available at UBC with the extensive laboratory training available in the BCIT Biotechnology program. The joint program is intended to produce students with strong scientific and technical backgrounds and who are also well schooled in business and communications.

The program addresses the documented need for people who can combine technical experience and training with expertise in other areas such as management, production, regulations and intellectual property. It provides a core set of skills required for all levels of employment in a typical biotechnology company. The program recognizes the need for cross-discipline training and fosters collaborative interactions that will strengthen undergraduate education.

The program is specifically designed to:

· develop adaptable students with a strong foundation in skills that are relevant to the changing world of biotechnology 

· provide students with practical training in the skills and techniques of biotechnology 

· integrate the laboratory and lecture components of the program through the use of an experiential approach to learning 

· uniquely combine BCIT's strength in providing practical, hands-on biotechnology training with UBC's strength in leading-edge biotechnology research and teaching. 

Term 1 (15 weeks

 -BIOT 1371-Lab Safety-3.0

 -BIOT 3201-Microbiology 1-6.0

 -BIOT 3210-Introduction to Biotechnology-5.0

 -BIOT 3260-Principles of Animal Physiology-6.0

 -CHEM 3338-Organic Chemistry 1 for Biotechnology-6.0

 -COMM 3343-Communication 1 for Biotechnology-3.0

 -MATH 2444-Information Technology for Biotechnology-3.0

 

Term 2 (16 weeks, plus 15 weeks co-op

 -BIOT 4201-Microbiology 2-6.5

 -BIOT 4230-Animal Cell Biotechnology-6.5

 -BIOT 4260-Plant Anatomy and Physiology-5.5

 -BIOT 4990-Co-op 1-15.0

 -CHEM 4438-Organic Chemistry 2 for Biotechnology-6.5

 -COMM 4443-Communication 2 for Biotechnology-3.0

 -MATH 4442-Probability and Statistics for Biotechnology-5.5

 

Term 3 (15 weeks

 -BIOT 5220-Molecular Genetics 1-6.0

 -BIOT 5230-Advanced Plant Cell Biotechnology-5.0

 -BIOT 5240-Biochemistry 1-6.0

 -BIOT 5250-Introduction to Pharmaceutical Development-2.0

 -BIOT 5361-Process Systems-6.0

 -CHEM 5509-Analytical Chemistry 1-5.0

 -LIBS 7002-Applied Ethics-3.0

 

Term 4 (16 weeks, plus 15 weeks co-op)-Credits

 -BIOT 6201-Microbiology 3-6.5

 -BIOT 6220-Molecular Genetics 2-6.5

 -BIOT 6240-Biochemistry 2-6.5

 -BIOT 6270-Management and Regulatory Affairs-2.0

 -BIOT 6990-Co-op 2-15.0

 -BUSA 7250-Management Skills and Applications-3.0

 -CHEM 6609-Analytical Chemistry 2-5.5

 -LIBS 7001-Critical Reading and Writing-3.0

Total Credits:-161.5

Terms 5-7 (at UBC)
Complete 3.0 credits from:
 -MICB 404-Topics in Molecular Bacterial Pathogenesis-3.0

 -MICB 406-Topics in Molecular Virology-3.0

 -MICB 412-Topics in Immunology-3.0

 -MICB 430-Seminar-Microbiology Literature-3.0

Complete:
 -BIOC 402-Proteins: Structure and Function-3.0

 -BIOC 403-Enzymology-3.0

 -COMM 457-Introduction to Financial Accounting-3.0

 -COMM 465-Introduction to Marketing-3.0

 -MICB 405-Bioinformatics-3.0

 -MICB 419-Techniques in Microbial Technology-3.0

 -MICB 447-Research Project-3.0

 -MICB 498/499-Cooperative Work Placement III & IV- 

Complete 3.0 credits from:
 -MICB 409-Microbial Genetics-3.0

 -BIOC 410-Nucleic Acids: Structure and Function-3.0

Complete 9.0 credits from:
 -MICB 324-Molecular Basis of Bacterial Growth Regulation-3.0

 -MICB 410-Microbial Metabolism-3.0

 -MICB 418-Physiology of Industrial Organisms-3.0

 -BIOC 435-Molecular Biology and Biochemistry of Yeast-3.0

 -MICB 306-Molecular Virology-3.0

 -MICB 402-Advanced Immunology-3.0

 -MICB 403-Molecular Bacterial Pathogenesis-3.0

Electives-9.0

Total Degree Credits-140.0
Full course descriptions for UBC terms are available at http://www.students.ubc.ca/
Courses

Biotechnology

BIOT 1371 - Lab Safety: (UBC BIOT 201) Examines the principles of general laboratory safety including the handling of chemicals, biological materials, and radioisotopes. Describes regulatory requirements and the regulatory agents responsible for general laboratory safety, chemical, biological, and radiation safety.

BIOT 3201 - Microbiology 1: (UBC BIOT 205) Examines the history, scope and relevance of the field of microbiology. Discusses microbial structure, nutrition, growth and metabolism, the control of microorganisms and antimicrobial chemotherapy. Examines metabolism, nucleic acid synthesis, protein synthesis and regulation of enzyme activity. Performs techniques employed in enumeration and characterization of microorganisms, and procedures that distinguish between the major microbial groups.

BIOT 3210 - Introduction to Biotechnology: (UBC BIOT 203) Surveys the world of biotechnology including the ethical implications of this technology. Includes fermentation, bioinformatics, genetic engineering, cell fusion, cell culture, immobilization, and enzyme technologies as well as their applications.

BIOT 3260 - Principles of Animal Physiology: (UBC BIOT 207) This anatomy and physiology course compares different animals and their anatomical and physiological similarities and differences.

BIOT 4201 - Microbiology 2: (UBC BIOT 206) Discusses microbial genetics, recombination, plasmids and recombination DNA techniques. Describes eucaryotic and procaryotic viruses, and surveys major groups of microorganisms. Also describes the role of microorganisms in the environment, industrial microbiology and biotechnology. Using a microbial system, employs procedures used in the identification of microorganisms, the evaluation of antimicrobial activity, the growth and quantification of phage and detection of mutagens and carcinogens. 

BIOT 4230 - Animal Cell Biotechnology: (UBC BIOT 310) Examines the inner workings of the animal (mammalian) cell and the application of this knowledge in biotechnology. Includes lecture topics on methods of cell biology, membranes, intracellular compartments, cell signalling, and cell division. Includes lab techniques such as cell culture, monoclonal antibody productions, and gene transfer. 

BIOT 4260 - Plant Anatomy and Physiology: (UBC BIOT 208) Examines the physiology of plants as it relates to water relations, nutrition, transport, photosynthesis, plant growth regulation, plant growth and development, stress physiology and plant biochemistry. Discusses the plant anatomy of angiosperms and gymnosperms including reproductive structures, tissues, root and shoot systems.

BIOT 4990 - Co-op 1: (UBC BIOT 398) Provides application of theory and practical training from Levels 1 and 2. This is a paid position in industry acquired with the assistance of the Cooperative Education Office. The position must be a minimum of 12 weeks to qualify for credit.

BIOT 5220 - Molecular Genetics 1: (UBC BIOT 307) Introduces genetic analysis viewed from the molecular level. Includes Mendel's Laws, chromosome mapping, DNA structure, gene mutation, and the genetic basis for recombinant DNA technology. 

BIOT 5230 - Advanced Plant Cell Biotechnology: (UBC BIOT 309) Deals with vascular plants and tissue culture techniques used in the plant biotechnology field including micropropagation, callus culture, embryogenesis, organogenesis, protoplast culture and plant transformation protocols.

BIOT 5240 - Biochemistry 1: (UBC BIOT 311) Looks at the structure and properties of proteins, as well as their function in living cells. Includes techniques for studying proteins, enzymology, and the relationship of protein structure to function. 

BIOT 5250 - Introduction to Pharmaceutical Development: (UBC BIOT 313) Explores the concepts, language, and techniques of scientific pharmacology. Includes pharmacokinetics, pharmacoeconomics, drug assay systems, and the clinical trials process.

BIOT 5361 - Process Systems: (UBC BIOT 210) Studies fermenter design and operation. Discusses instrumentation required for biological process. Assesses various methods of downstream processing of fermentation broths. Analyzes economics of fermentation and downstream processing. Presents waste treatment systems with examples taken from biotechnology. 

BIOT 6201 - Microbiology 3: (UBC BIOT 306) Divided into two major sections: Virology and Immunology. Provides an overview of bacterial, plant and animal viruses. The lab provides experience in handling and manipulating viruses. Covers humoral immunity, the complement system, and cell-mediated immunity. Also provides training in some of the techniques of immunology, such as ELISA, proliferative assay, Western blot, and determination of antibody titre. 

BIOT 6220 - Molecular Genetics 2: (UBC BIOT 308) Continues from Molecular Genetics 1 in its coverage of the principles of genetic analysis. Includes recombinant DNA technology, regulation of gene expression, mutation, recombination, transposable elements, and extranuclear DNA. Also covers advanced topics in Molecular Genetics, such as its application in cancer biology. 

BIOT 6240 - Biochemistry 2: (UBC BIOT 312) Discusses the generation of metabolic energy through an examination of the central pathways involved in the oxidation of fuel molecules. Examines the biosynthesis of macromolecular precursors. Analyzes the process of photosynthesis and its role in providing biological systems with free energy. Studies methods used for the isolation, purification and analysis of simple and complex biopolymers. 

BIOT 6270 - Management and Regulatory Affairs: (UBC BIOT 352) Teaches the biotechnology student to assist in the management of a biotechnology facility. Emphasizes the importance of Total Quality Management together with Good Manufacturing Practices and Good Laboratory Practices. Shows how to develop a quality management system based on ISO 9000 standards. Discusses government regulations. Teaches management practices appropriate for a biotechnology facility, including basic human resource management, and financial administration.

BIOT 6990 - Co-op 2: (UBC BIOT 399) The second of two BCIT Co-op Work Terms, enables application of learning in an industrial setting. This is a paid position in industry acquired with the assistance of the Cooperative Education Office. This position must be a minimum of 12 weeks to qualify for credit.

Business Administration

BUSA 7250 - Management Skills and Applications: The course provides an overview of the basic skills of a manager and applies these skills through a series of projects and case studies. It examines the evolution of management and the organizational culture and environment. It also teaches the decision-making skills and the skills involved in planning, organizing, leading and controlling, including planning and facilitating change, teamwork, applying motivational techniques and effective communication.

Chemistry

CHEM 3338 - Organic Chemistry 1 for Biotechnology: This course covers structure and bonding in organic compounds, acidity and basicity, factors affecting boiling point and solubility, extractions, nomenclature, and structure determination using IR and NMR spectroscopy. The preparations and reactions of alkenes, alkynes, alkyl halides, alcohols, ethers, epoxides, and sulfides will be examined. Laboratory exercises include the isolation and identification of natural products, qualitative tests for the identification of functional groups, preparation of samples for infrared analysis, and qualitative analysis by gas chromatography. 

CHEM 4438 - Organic Chemistry 2 for Biotechnology: This course covers the nomenclature, properties, preparations, and reactions of aromatic compounds, carbonyl compounds, amines, amino acids, proteins, lipids and carbohydrates. Laboratory work involves the synthesis of a variety of compounds, isolation and purification techniques, qualitative and quantitative analysis using instrumentation. Students should be fluent with the following topics from CHEM 3338: nomenclature of hydrocarbons, alkenes, and alcohols, assign stereochemistry (R,S / E,Z), draw the mechanism of a substitution / elimination reaction, identify the hybridization used in bonding, resonance structures, proton NMR and IR spectroscopy. 

CHEM 5509 - Analytical Chemistry 1: (UBC BIOT 323) This course covers the principles and practise of sample preparation and laboratory techniques commonly encountered in chemical analysis. Specific emphasis will be given to techniques of interest for biotechnology. Major topics also include the correct use of statistical methods in chemical analysis, the theory and applications of extractions to the biotechnology field and the use of electrochemical methods in chemical analysis. 

CHEM 6609 - Analytical Chemistry 2: (UBC BIOT 324) Students apply the principles and laboratory procedures for the modern instrumental methods of chemical analysis routinely used in biotechnology: spectroscopic methods including visible, ultraviolet and infrared spectroscopy, chromatography (gas and high performance liquid chromatography), gas chromatography-mass spectrometry, liquid chromatography-mass spectrometry, x-ray methods and electrophoresis. Specific emphasis will be given to the correct operation and troubleshooting of all instruments used. A laboratory-based project will require the students to demonstrate teamwork, leadership and problem-solving skills. 

Communication

COMM 3343 - Communication 1 for Biotechnology: (UBC BIOT 231) This course will introduce you to the writing, speaking, research and presentation skills you will need to successfully carry out your professional communication tasks. You will learn how to organize and present technical information in memos and reports. In COMM 3343, your research on a controversial biotechnology topic will be incorporated into both a formal written report and an oral presentation. As industry requires high literacy levels, we will continue to focus on English grammar and editing skills.

COMM 4443 - Communication 2 for Biotechnology: (UBC BIOT 232) Builds on the curriculum in COMM 3343. You will learn how to write routine and persuasive business correspondence; organize and present instructions for procedures; and prepare and deliver an effective oral and written biotechnology-relevant proposal. In COMM 4443, you will also learn the interpersonal skills you will need to communicate effectively during team project work. 

Liberal Studies

LIBS 7001 - Critical Reading and Writing: Develops advanced skills in critical analysis, close reading and composition through lectures, discussion and group activities in which students analyse and evaluate materials from various disciplines. Readings might come from professional journals, reports, newspapers, magazines and literature. Multimedia such as video, music and the Internet may also be included.

LIBS 7002 - Applied Ethics: Fosters abilities and values required for ethical decision making at work. Develops skills in logical analysis, a working knowledge of moral principles and theories, and the ability to diagnose and resolve moral disagreements commonly found at work. Examines and applies moral principles to historically famous cases in manufacturing, human resources, management, engineering, health care, and computing. 

Mathematics

MATH 2444 - Information Technology for Biotechnology: (UBC BIOT 241) This is an introductory course on the application of computers and information technology in the field of biotechnology. The course covers the use of spreadsheets as tools for the manipulation and analysis of biological data, the use of database tools for the cataloguing and analysis of data, the use of the computer as a data presentation tool, and the use of web based biological databases and data analysis tools.

MATH 4442 - Probability and Statistics for Biotechnology: (UBC BIOT 242) The course covers the organization and graphical representation of data, frequency distributions, measures of central tendency, variation and other measures; probability theory and laws, random variables, discrete and continuous probability distributions; sampling, estimation and hypothesis testing with both large and small samples; application to population means, proportions, difference of population means, paired differences; method of least squares, linear regression and correlation, goodness-of-fit tests and a brief introduction to analysis of variance. Multivariate techniques, applied to microarray analysis, will also be introduced.

Biotechnology - Part-time Associate Certificate

http://www.bcit.ca/study/programs/500bacert
BCIT offers an associate certificate in biotechnology, which provides students with up-to-date practical training needed to explore a career in biotechnology. Students with a recent Bachelor of Science in a molecular-based life science who want practical training can gain the laboratory skills required to be successful in the biotech field. 

Justice Institute of BC

http://www.jibc.bc.ca/index.htm
The Justice Institute offers short courses and certificates. JIBC’s main campus is located in New Westminster. It has a small satellite campus in Victoria.

The Justice Institute offers:

· a Bylaw Enforcement and Investigative Skills Certificate

http://www.jibc.bc.ca/cccs/ComSafety/Bylaw_cert.html
· suite of Law Enforcement and Regulatory Training courses

http://www.jibc.bc.ca/police/programs/LERT/LERT_courses.htm
· several emergency management courses

http://www.jibc.bc.ca/emergency/Programs_Courses/PEP_Academy/Emergency_Management/EmergencyManagementPEP.htm
· driver safety training 

http://www.jibc.bc.ca/ptec/index.htm
Nicola Valley Institute of Technology

http://www.nvit.ca/
Nicola Valley Institute of Technology exists to provide quality Aboriginal education and support services appropriate to student success and community development. NVIT’s main campus is located in Merritt. A satellite campus is located in Vancouver. NVIT offers many upgrading and introductory courses, as well as a Natural Resource technology diploma.
A complete list of NVIT courses is available at http://www.nvit.ca/course_search.aspx?all=1&RD=1
Natural Resource Technology Diploma
http://www.nvit.ca/program.asp?pgmID=7
The Natural Resource Technology diploma is earned with the completion of all courses listed under the Natural Resources Technician Completion Plan and the Natural Resources Diploma Completion Plan. The Natural Resource Technology is awarded to recognize the successful completion of the equivalent of two years of full-time study. 

Year 2 Fall

  NRTC 253 - Silviculture I 

  NRTC 255 - Forest Ecology I 

  NRTC 258 - Grassland Ecology 

  NRTC 260 - Ethnoscience II 

  NRTC 264 - Fisheries Ecology II 

  NRTC 282 - Small Business Management 

  NRTC 285 - Roads and Transportation I 

  NRTC 286 - Roads and Transportation II
Year 2 Spring

  NRTC 251 - Land Tenure Systems 

  NRTC 252 - Integrated Resource Management 

  NRTC 254 - Silviculture II 

  NRTC 256 - Forest Ecology II 

  NRTC 257 - Wildlife Ecology 

  NRTC 261 - Resource Measurements III 

  NRTC 287 - Timber Harvesting I 

  NRTC 288 - Timber Harvesting II
Courses

NRTC 251 - Credits: 3 Land Tenure Systems
This course covers the history and legal basis for management of crown and private forestland in BC. Emphasis is placed on the Forest and Range Act and Regulations. Strategic and operational planning, development plans and forms of tenure, inventory, yield analysis and A.A.C. are also introduced. 

NRTC 252 - Credits: 3 Integrated Resource Management
This course is designed to provide students with a good understanding of integrated resource planning and management and the public and First Nations consultation process. This course identifies the sustainable precepts behind the Forest Practices Code of BC Act and how the provisions of the Act are planned for and implemented that regulates forest and range practices on the ground. In addition, this knowledge will allow students to describe the IRM activities in the areas of strategic and operational planning, environmental protection, and enforcement under the act. 

NRTC 253 - Credits: 5 Silviculture I
This course will apply the basic tree biology and forest ecology to the growing, harvesting and regenerating of trees. The student will apply his/her knowledge of soils and ecology to ecological classification, site preparation, stocking surveys and planting operations. Laboratory and field exercise will include planting inspections and regeneration inspections, site assessments and prescriptions and ecosystems mapping. 

NRTC 254 - Credits: 4 Silviculture II
This course includes such topics as silviculture systems, tree seed collection and processing, direct seeding, nursery practices, cultural practices (spacing, fertilization, etc.), tree improvement and the ecological impact of forestry practices. Emphasis will be on the basic field skills required to cope with accelerated reforestation and Silviculture programs in BC. 

NRTC 255 - Credits: 3 Forest Ecology I
The student will develop a practical working knowledge of “bugs” that are most commonly encountered while enjoying the natural resources of British Columbia, especially those found in the southern interior. Emphasis will be placed on field identification and ecological role of the common insect pests of B.C.’s forests with an overview of other common arthropods. Consideration is given to the beneficial roles played by these organisms in the ecosystem and the ways in which these roles can be upset by human intervention. Emphasis will be placed on getting to know how these functions affect forest ecosystems. Emphasis will also be placed on the recognition of existing and potential pest problems in the field. 

NRTC 256 - Credits: 3 Forest Ecology II
The student will develop a practical working knowledge of living organisms that effect the health of the forest. This course will concentrate on the reasons why the “natural” and sometime “unnatural” presence of fungi, noxious plants and vertebrates can adversely affect our management objectives for the forest. Consideration is given to the beneficial roles played by these organisms in the ecosystem and the ways in which these roles can be upset by human intervention. Emphasis will be placed on getting to know how these functions affect forest ecosystems. Emphasis will also be placed on the recognition of existing and potential pest problems in the field. 

NRTC 257 - Credits: 3 Wildlife Ecology
This course focuses on population dynamics and habitat assessment of wildlife species with special emphasis on managing diversity of forest habitats. In addition, traditional First Nations management of wild species will be studied. Identification of wildlife species and their habitat requirements with emphasis on maintaining biodiversity and managing forest habitat for wildlife in BC will be studied. 

NRTC 258 - Credits: 4 Grassland Ecology
This course is an introduction to grassland management concentrating on range concepts and plant communities. The course will include range management, short duration grazing, grazing standards, tenures, planning and livestock management and economics. The student will complete range unit plans and a business plan for a cow/calf operation. Field trips and a plant collection will play a large role in the education process. Successful completion of this course may lead to employment as a range technician. 

NRTC 260 - Credits: 3 Ethnoscience II
This course is designed to provide the student with a solid understanding of the importance of a Traditional Use Study to First Nation communities. The first section of the course will be devoted to understanding what T.U.S. is and how it evolved out of preparing for treaty negotiations. Considerable time will be devoted to understanding the theory, principles, tools, and organization of Traditional Use Studies, particularly as it applies to British Columbia..

NRTC 261 - Credits: 5 Resource Measurements III
This course will cover the cruising procedures used for stumpage appraisals for timber sold by the Government of British Columbia on the Crown Land of BC. The course will follow the BC Forest Service Cruising Manual. Instruction will cover both the interior and coast cruising methods as described in the Cruise Manual. The learning experience will be based on field cruises and hand compilation to provide an understanding of the compilation theory. Examples of computer generated cruise compilation reports will be studied. Students will also be introduced to related subjects including cruising by “callgrading” and “3 P sampling” and wildlife/danger tree assessment.This course will also cover weight scale techniques, log scaling, timber grading and wood products. 

NRTC 264 - Credits: 5 Fisheries Ecology II
This course is a continuation of Fisheries Ecology I. It will provide students with the skills necessary to manage and improve the salmonid resource. This will include: salmonid identification and life histories, anatomy and physiology, fish health and diseases, water quality testing, limnology, hydrology, flow measurement, topographical map reading, stream survey techniques, data collection and evaluation and enhancement of spawning and rearing habits. 

NRTC 282 - Credits: 3 Small Business Management
This course is a study of the management functions of planning, organizing and staffing small business opportunities. Included are topics as forms of business ownership, tactical and strategic planning, decision-making, structuring the organization and providing human and capital resources. 

NRTC 285 - Credits: 4oads and Transportation I
This course introduces students to forest road engineering. Students work in a team environment to develop an operational road plan based on data obtained from air photos, maps and field reconnaissance. Once located, forest roads are surveyed to collect data for road design, soil classification, water flows, and drainage structures. 

NRTC 286 - Credits: 4 Roads and Transportation II
This course is a continuation of Roads and Transportation I. It introduces transportation systems, road construction, road deactivation and maintenance, equipment costs and rates, cutting permit and logging plan requirements. A major field project in the spring semester will involve the student in logging layout and road location. 

NRTC 287 - Credits: 4 Timber Harvesting I
This course introduces students to integrated resource planning and harvesting methods. It is designed to prepare the student to make proper plans using current Ministry guidelines that are within the Forest Practices Code. Students work in a team environment to develop an operational harvesting and road plan based on data obtained from air photos, maps, and field reconnaissance. 

NRTC 288 - Credits: 4 Timber Harvesting II
This course builds on Timber Harvesting I, with a focus on all harvesting systems, development planning and analysis of cost-effective solutions for forest harvesting. 

CONTINUING EDUCATION
BC's post-secondary institutions offer a number of programs of interest to people in the natural resources sector. In addition to programs and courses listed below, some institutions offer customized courses. Some of the courses offered will help professionals fulfil their professional development requirements.

Capilano University
http://www.capilanou.ca/ce/Home.html
Capilano offers CS courses in North Vancouver, Sechelt and along the Sunshine Coast. Courses related to natural resource sector management include:

Wilderness First Aid

Be prepared for accidents and emergencies in the backcountry. This introductory course, developed and taught by Sirius Wilderness Medicine for individuals who will be participating in outdoor activities in remote locations, emphasizes practical skills, decision making, and dealing with environmental conditions. Upon successful completion of the course, you will receive wilderness first aid certification from Sirius Wilderness Medicine and CPR and AED certification from the Heart and Stroke Foundation. This course also serves as a re-certification for the 40-hour Wilderness First Aid for Outdoor Leaders course.

Permaculture Design: Organic Gardening, Composting & Native Plants  

Permaculture Design is a holistic approach to sustainable community development. This course is a basic introduction to permaculture principles and concepts. Organic gardening with native plants will be discussed, and there will be tours of the Heart Gardens and Gumboot Gardens in Roberts Creek. There will also be a discussion about composting and a hands-on workshop about making your own organic solid and liquid fertilizers with an easy to create and maintain worm farm.

Capilano offers emergency fire fighting course. 

Kwantlen Polytechnic University 

http://www.kwantlen.ca/cs.html
Kwantlen does not offer any Continuing Studies courses that are directly related to the natural resource sector.
Royal Roads University
http://www.royalroads.ca/continuing-studies/
Royal Roads University’s Continuing Studies department offers a selection of non-traditional courses of interests to both people in the natural resources sector and wanting to learn more about it.

Discovering a Sense of Place: CEI Discussion Series (GLDF1483-Y08) 
Until modern times, survival of a human community depended on an intimate understanding of and respect for the distinctive geography, climate, plants, and animals located in their region. This course considers the potential benefits of knowing and protecting our place. Will a commitment to the local bioregion affect our willingness to accept responsibility to care for the earth? After the first class, the participants take turns facilitating the discussion circle format with the help of guidelines. The peer setting stimulates deeper discernment, more individual expression and thoughtful action towards lasting solutions.  Topics:  A sense of place, Responsibility to place, Knowing your bioregion Living in place Mapping your place  Building local community  Empowerment  Celebration – evaluation and options for further engagement 

Get Outside! It’s In Our Nature. BC’s 2nd Regional Children, Families and Nature Forum Early Bird (GLDF1484-Y08) 
Our children are less connected to the natural world than at any other time in history. The implications of this, particularly for their physical, mental and social health, are immense. Most everyone’s outdoor experiences have changed dramatically over the past 50 years as we have all moved indoors and screen spaces have replaced green places. Access to and use of computers, the Internet and hand held devices, increased parental fear and more highly structured play and supervision, keeps children from playing outdoors. The simple act of playing in nature results in healthier and happier children. Today’s children will determine the future preservation of the natural areas we treasure. Clearly we need to look at what we are doing to and with our children and families in terms of their ability and willingness to connect with and appreciate the benefits of nature and to foster links for positive choices and conscious results. The forum’s mandate is to determine how to better facilitate opportunities for children and families to enjoy nature, cultivate a sense of efficacy and care for community while nourishing common sense and reconnection outdoors – guided by five critical goals: 
1) Children have outdoor playtime included in their school and out of school lives; 
2) Neighbourhoods are designed and built to allow nature to be nearby, accessible and attractive to children and their families; 
3) Outdoor environments are friendly, safe joyful and beneficial; 
4) Children are competent in handling and benefit from the challenges of being outdoors and /or in wild nature; 
5) Children and their families understand, respect and cherish nature.  
Get Outside! It’s In Our nature offers an opportunity for academics, government, practitioners, researchers and youth to learn, share and contribute to developing a strategy and action plan for British Columbia and its people with the ongoing commitment to the responsibility of communicating these objectives and recommended next action steps to all stakeholders and government.

Healthy Children, Healthy Planet: CEI Discussion Series (GLDF1482-Y08) 
Understand how the pervasive effects of advertising, media, and our consumer culture can influence a child’s view of the world and discuss actions we can all take to ensure our children stay healthy and highly engaged with self and other. After the first class, the participants take turns facilitating the discussion circle format with the help of guidelines. The peer setting stimulates deeper discernment, more individual expression and thoughtful action towards lasting solutions. Topics:  Cultural pressures  Family rituals and celebrations  Advertising  Food and health  Time and creativity  Technology and the media  Exploring nature  Celebration 

Menu for the Future: CEI Discussion Series (GLDF1481-Y08) 
In response to a growing need to consider the larger implications of our food choices and understand food’s relationship to sustainability, Menu for the Future, has recently been developed. Through our daily food choices we as individuals have significant potential to effect change. This six session discussion guide offers participants the opportunity to examine the effects of modern industrial agriculture on both human and ecological health, explore emerging food system alternatives, and discuss how we as individuals can contribute to a more sustainable food supply. After the first class, the participants take turns facilitating the discussion circle format with the help of guidelines. The peer setting stimulates deeper discernment, more individual expression and thoughtful action towards lasting solutions.  Topics:  What’s eating North America?  Anonymous food  Farming for the future  You are what you eat  Toward a just food system  Choices for changes  Celebration

Getting in Tune with the World at Cougar Annie’s Garden (GLEA1487-Y08)
In 1915, Ada-Annie Rae-Arthur, later known as “Cougar Annie”, settled a homestead with her husband and three children in Boat Basin, 50 or so kilometres north of Tofino in Clayoquot Sound on the far reaches of the west coast of Vancouver Island. There, having pre-empted 120 acres within the traditional lands of the Hesquiat peoples, she lived for seventy years and created a garden that today is a centre of beauty and interest. Today, Cougar Annie’s Garden is owned by the Boat Basin Foundation, a non-profit foundation. Surrounded by rainforest and mountains, this wilderness property offers highly unusual educational opportunities to students and to small groups of visitors. Along with Cougar Annie’s Garden and the Temperate Rainforest Field Study Centre, the site is very remote, accessible only by boat or float plane. Join musician and composer Denis Donnelly, Professor Rick Kool, Hilary Leighton and other musically, artistically, and environmentally inclined folk for three nights over Labour Day at Boat Basin for a rare trip into the nature of music on the wild west coast.

Connecting to the Real World Wide Web – a family exploration of nature (GLEL1488-Y08) 

What are you doing over Spring-break? Join Michael Dunn, Founder of the Gulf Islands Centre for Ecological Learning, and educator Hilary Leighton from Royal Roads University for a fun and informative family-oriented exploratory camp over the holiday! Designed to provide kids and their parents (and/or grandparents!) with key learning about the processes in nature that support all life, including humans! Discover the basics of ecology with fun, hands-on experiences that blend natural history, science, music, creative writing and reflection activities all in the enchanted outdoor setting of Mayne Island. Explore forest and marine ecosystems, local food production and First Nations perspectives. Topics:  Developing an understanding of ecosystems  Hiking and forest ecology  Growing our own plants  First Nation’s story-telling  Scavenger hunts and sensory bingo  Low tide labyrinth-drawing in the sand and walking reflection  Creating poetry and music from ‘found’ sounds and objects 

Dancing with Systems: An Introductory Talk on Living Systems Theory (GLEL1499-Y08) 
Our individual lives run in a linear fashion from birth to death… but through our lives, we’re embedded in and part of a whole range of very non-linear things, part of a system that can change suddenly, have lots of unexpected responses, and generally leave us feeling perplexed and confused. Join RRU Environment and Sustainability Professor, Rick Kool EdD, for a brief erudite dive into living systems theory, and the webs in which we live.
Didn’t I See You in Second Life? Exploring the Wave of Environmental Sustainability Education on the Web (GLEL1495-Y08) 

Take a trip through the web 2.0 and web 3.0 world where technology abruptly meets the environmental movement. Discover the role of new media in the environmental and sustainable development movement in a global capacity. This workshop-style course will explore the appropriate use of the web for education with a serious analysis of its limitations and possibilities. Topics:  Ecological literacy  Environmental education  Education for sustainable  development  New Media  Web 2.0 

Ecopsychology: New Fields of Connectivity (GLEL1494-Y08) 
Ecopsychology is an emerging field that seeks to bring awareness to our understanding of and relationship with the earth; suggesting that the needs of the one are relevant to the needs of the other. It fuses systems theory, psychology and deep ecology together with an emphasis on understanding our collective behaviours and their subsequent impact on the environment, the more-than-human world and on our own well-being. It looks for ways to create a more sane and sustainable way of life through divergent practices and nature based therapies aiming to restore the human-nature connection. EP doesn’t blame or shame, but rather asks, “What is it that you really love?” When we remember we are one interconnected open living system, and figuratively and literally come back to our senses, we have a chance to serve, heal and bring hope. 

Embodied Geography: Deep Connections to Place through Digital Film and Experiential Arts (GLEL1498-Y08) 
Learn the basics of human-environment interaction from a variety of viewpoints – physical contact, philosophy & thought, writing & voice, art & music, and digital film. Aside from the learning, you will produce one thing of lasting beauty and interest from this course (thumb-book, short movie, artwork, or creative writing project). Have a Mac laptop or digital film camera? Bring them along with your sturdy shoes and best pen (or penknife?). Expect some outdoor and indoor time. This course is a wonderful way for teachers on spring break to experience green ProD and ideas for building relevant and meaningful curricular activities to take back to class.  Finding a balance between home and school, mind and body, teaching and learning, individual growth and collective action is not easy, and has been made more complicated by the pervasive role technology plays in our modern lives. Glen Thielmann will not make this any easier, as he aims to provoke your thoughts and embrace the chaos as you come to terms with the role appropriate technologies play in negotiating experience. His tools of choice – in the digital landscape – are film, voice, and rich media. Glen’s students use these tools to explore self and curriculum (same thing?). Expect some outdoor and indoor time. This course is a wonderful way for teachers on spring break to experience green ProD and ideas for building relevant and meaningful curricular activities to take back to class.

Environmental Art and Creativity (GLEL1497-Y08) 
Whether we are 6 months-old or 96 years-old, we all engage with the earth. This course explores the sensory engagement we get through interacting with nature around us. It will enliven your creative side while appealing to the interrelation of humans and Earth. Learn to build sculptures from natural materials, see patterns in complexity, reflect within a creative journal, and photograph with ecological intelligence. You will increase your ecological literacy as well as your ability to create within this course

Restoring Our Communities by Taking Back the Maps – A Barefoot Mapping Workshop (GLEL1493-Y08) 
Led by Dr. Briony Penn, this Saturday workshop is part two of the popular Restoring Communities by Taking Back the Maps program, initiated last year. This workshop is for both community members engaged in community mapping, and anyone interested in the future of their community and the land. Maps are useful tools to raise awareness about special places, cultural and heritage sites, natural areas, local food supplies, water sources and other community resources. Last year’s introductory workshop led participants through the first steps of the community mapping process. This workshop will get into some of the nitty-gritty of how to make the maps, fund them, facilitate the community process and make the maps useful. The afternoon will include another barefoot mapping exercise to develop skills in leading community members to map their cherished places. Be prepared to have fun and share your love of the region.

Through an Artist’s Lens: The Photography of Robert Bateman (GLEL1491-Y08) 
Well known for his paintings and sketchbooks and for his active voice as a tireless environmentalist throughout the world, Robert Bateman is also an accomplished photographer. Rarely, if ever, have the public had a chance to view the photographic imagery that much of his body of work relies on for inspiration and memory. How does he capture the possibilities within light, the air under the fur, the abstract qualities of a tree branch in order to later sketch or paint them? Where has his highly evolved aesthetic sense led him in terms his private way of knowing and relating to the natural world? In this – in camera – session experience some of the images that have enabled the artist’s inspiration and focus

Travelogues and Sketchbooks Part II with Robert Bateman
Back by popular demand! Join renowned artist, Robert Bateman for Travelogues and Sketchbooks Part II, a welcome extension of last year’s talk where Bob’s journey through his personal sketchbooks illustrated the broad spectrum of human and natural beauty he has lived over the course of his life travels. Many adventures, over many years starting with his first around the world tour in the late 50’s reveals an artist’s perspective of how everything is connected—botanically, culturally, and humanly—from unusual bugs to stomach bugs with hundreds of birds and animals – even celebrities – in between. Many of these precious sketchbook drawings served as the humble beginnings of legacy Bateman paintings. Hear Bob’s ‘wide’ stories; share in an armchair exploration that reflects on the glory and inspiration of our natural world with one of Canada’s most treasured artists.

A Post Carbon World: Practical Solutions to Global Climate Change and Peak Oil   
There is an urgent need for practical solutions for both global warming, and our dependency on oil and gas, now that we have entered the era of peak oil and terminal decline. Will our civilization collapse under these threats, or can we use our technological and organizational skills to achieve a rapid transition to a post-carbon world? This course will examine the full range of zero-carbon solutions, with examples from communities around the world where they are already in place. Topics:  The scientific basis of climate change and peak oil  Zero-carbon solutions for buildings, transport, energy, industry, farms, and forests  Organizational solutions for governments, cities, towns, neighbourhoods, businesses, and schools 

A Taste of Honey: Sustainability in Agriculture and Apiculture (GLGI1505-Y08) 
This one day experience focuses on sustainable methods of small-scale agriculture related to economics and the physical aspects of setting up a workable, hopefully profitable, business. We will also discuss how a farm’s reliability on energy and peak oil affects its’ outcomes and specifically, how to work a farm during this difficult time. We will consider various solutions of sustainability in agriculture and apiculture, focusing specifically on southern Vancouver Island. Enjoy a sampling of fresh honey and mead (honey wine). 

Fall Foliage, Garden and Greenhouse Tour (GLHO1520-Y08) 
This is the perfect time of year for a walking tour of the Hatley Park grounds when summer fullness fades to a waning golden fall light revealing a magic carpet of magentas, golds, reds and browns cloaking the grounds for winter. This is nature’s own best eye-candy! Wear comfortable walking shoes and bring a camera! 

How to Sow Your Own Annuals (GLHO1506-Y08) 
Learners will learn the “ABCs” of sowing annuals with hands-on demonstrations in the Royal Roads greenhouses. All materials will be supplied Topics:  When to sow?  Sowing methods  Heat requirements/structures  “Pricking” off  Types of containers Hygiene/pest/disease  Types of soil 

Organic Master Gardener Program (GLHO1519-Y08) 
Finally, a comprehensive organic gardening course for urban garden enthusiasts. No previous experience is required. The Organic Master Gardener program follows in the footsteps of the highly successful Master Gardener programs in North America. The difference is, organic gardening practices are based on the understanding that we are but stewards of the land, and can at best hope to work with nature, never to dominate it. This is a practical, experienced-based course, consisting of lectures and hands-on exercises. To receive a Certificate of Completion, students must attend all sessions and complete and present a satisfactory assignment. Students must have: Internet access and an e-mail account, basic gardening tools (including bypass pruners), transportation to offsite events.  

Organic Soil Management (GLHO1515-Y08) 
Soil is the foundation of landscape health. Whether you grow ornamental gardens, turf or vegetables, you need to understand how soil works.  In the past we’ve looked at soil primarily as a “growing medium” – something lifeless and sterile. But soil is the exact opposite – it’s an ecosystem, and needs to be managed as such. The greatest biodiversity on earth occurs – or should occur – in the top few inches of soil. Soil ecosystem health, plant health and human health are inseparably linked. Soil processes are universal, applying equally to ornamental landscapes, turf and agricultural crops. Our job is primarily one of fine-tuning.  This professional workshop is ideal for: landscapers, turf managers, farmers and experienced gardeners. 

Organic Turf Management  (GLHO1517-Y08) 
The landscape industry is undergoing rapid change as it responds to a growing demand for organic practices. Increasing public awareness of the hazards associated with the use of pesticides and other landscape toxins is creating a growing demand for professionals with knowledge of organic horticulture, in both private and public sectors. The major question on the minds of most professionals – and many home gardeners – is how to enjoy great looking lawns without the use of toxic chemicals. No other plants get trampled on the way turf does, yet we still expect our lawns, parks, playing fields and golf courses to be lush and green. This intensive one day workshop will be of particular interest to: landscapers and turf managers, experienced home gardeners, educators, professionals working in the areas of land stewardship, land development and restoration and policy makers and advisors concerned with pesticide legislation. 

Tree Identification -- Fall & Winter or Spring

This course will assist gardeners and professional landscapers alike to identify deciduous trees by characteristics of buds, bark, and habit. This offering, scheduled for the late fall and early winter season, is especially useful for bare tree identification. Another offering is scheduled for the spring season. Topics: Types of tree outlines Bud types Bark characteristics Identifying trees in the field 

Bees, Berries, Bivalves and Backyard Biodiversity: Restoring Our Connection to Nature 
An illustrated and entertaining evening exploring our cultural roots and connections to nature as well as inspiring examples from around the world of people and communities reforging these connections. Drawing from case studies in an upcoming book called For the Love of Nature: 101 Solutions to Restoring Biodiversity currently being compiled by Briony Penn, Robin June Hood and Guy Dauncey, the evening will culminate with a discussion on local solutions. 

Can I Eat That Mushroom? A Mycological Adventure
This is an identification course of edible mushrooms for beginners and also for those who know a few mushrooms and want to learn more. It will be very ‘hands on’, with a brief foray on the grounds of Hatley Park, gathering mushrooms to identify, a parataxonomy session, an introduction to field guides, and a slide show with extensive discussion. Day two will be a foray to a nearby location. We will finish up with a group mushroom cooking/tasting session in the field where cleaning and storage techniques will also be discussed.

Introduction to Local Ethnobotony

The name Ethnobotany comes from combing two studies: Ethnology – the study of people, and botany – the study of plants. Ethnobotany is the study of people’s traditional use and knowledge of plants. Topics:  What is ethnobotany?  How do plants work?  Traditional plant use and protection  Bring traditional plants into your garden: gathering seeds, creating a traditional planter  Art with plants: cedar bark weaving  Field trip (either East Sooke Park or Number 2 Reserve at Beecher Bay) 

Introduction to Cob Building –a Canadian Earth Institute hands-on workshop
Cob is a building material consisting of clay, sand, water and earth that has been used for construction since medieval times. It creates ideal structures as cob is fireproof, resistant to seismic activity, and inexpensive. Cob building has seen a revival in recent years by the natural building and sustainability movement. The materials used in cob building are local, long-lasting, non-toxic low impact. It’s easy for anyone to learn cob building. It promotes community by building together. 

Permaculture Design: How to Live as if We Plan on Staying –A Canadian Earth Institute hands-on workshop.

Permaculture is a way of designing gardens and food production landscapes for humans that work with the principles of nature rather than against them. It is based on thoughtful, lengthy observation, of looking at systems such as forests in all their functions and allowing the systems to follow their natural evolution. It takes into account basic human needs such as food, water, and energy and weaves landscape elements together in ways that reduce work, eliminate pollution, and sustainably address local needs. It helps humans fit into the natural work better than conventional exploitive models. It blends ethics, principles of cooperation and common sense.

A Green Christmas: The Hands-On Making of Fresh Wreaths, Swags, and Garlands
Using native BC boughs, greens and cones, join acclaimed wild crafter Betty Foote in a relaxed and productive day of creating fragrant Christmas decorations from the wild. This workshop is informative, fun and interactive, and you will leave with decorations for your entire home. Pack a lunch and we’ll supply the coffee, tea and cookies in the afternoon. Hand-making is a wonderful way to bring meaning, focus and beauty to the holiday. This workshop is great value for time well spent and fills up quickly.

Simon Fraser University
http://www.sfu.ca/cstudies/index.htm
http://www.sfu.ca/cstudies/noncredit.htm
SFU’s Continuing Studies in Science promotes the understanding of scientific discoveries and research through interdisciplinary discussions and partnerships. A main focus of the program is the science underlying current environmental issues and emphasis is given to research and dialogue that link science with local knowledge in natural resource management policy. Continuing Studies in Science offers public lectures, workshops and think tanks, custom designed professional training courses, produces proceedings, publications, reports, and in some cases partners on research programs. Details of past and current projects are at http://www.sfu.ca/cstudies/science/projects.htm
The Linking Science and Local Knowledge: Working Group of the national Ocean Management Research Network works to link scientific knowledge with local knowledge for improved, sustainable oceans and coastal management, and to assist Fisheries and Oceans Canada with an ecosystem approach to ocean resource management. The Working Group hosts regional and community based workshops and public forums aimed at addressing critical issues in ocean management and facilitating communication and knowledge exchange between scientists and local stakeholders.

Undergraduate Certificate in Sustainability Community Development

http://www.sfu.ca/cscd/
SFU offers Sustainable Community Development program that aims to integrate economic, social and environmental objectives in community development.  Sustainable community development is based on a consideration of the relationship between economic factors and other community elements such as housing, education, the natural environment, health, accessibility and the arts. SCD has emerged as a compelling alternative to conventional approaches to development, a participatory, holistic and inclusive process that leads to positive, concrete changes in communities by creating employment, reducing poverty, restoring the health of the natural environment, stabilizing local economies, and increasing community control. 

Sustainable Community Development (SCD) is “a process by which communities generate their own solutions to their common economic problems, building long-term community capacity and fostering the integration of economic, social and environmental objectives.” SCD goes beyond critiquing the state of the world, to developing the skills to build a practical alternative. It offers answers to globalization (such as the problem of consumer goods factories in Third World countries), and to communities under stress (like our own resource-based towns).

SCD teaches alternate economics, community planning, ecological sustainability, and socially responsible economic activity. It is particularly valuable for anyone aspiring to a career in development work of any kind, in their own communities or internationally. SCD is ideal for students thirsting to change their world, and have a realistic career too.

The Sustainable Community Development Certificate is a 19-credit program that combines theory with practice. Certificate students gain a broad knowledge base while applying concepts and practices taught by top professionals in the field. Guest speakers from all sectors of the SCD industry are integrated into all courses and course work includes grant proposal development for real projects, community case studies and in depth research reports. Group work, problem solving and communication skill development are features of all courses.

The SFU SCD program can be the key to combining the seemingly conflicting choice of majors and minors which university-bound students waver over. The Certificate can be completed within an undergraduate degree at no extra cost because SCD courses can be used to meet both lower and upper breadth requirements for a degree
Courses 

Students must complete six core courses:

· Foundation in Sustainable Community Development, 2 days 

· Applications in Sustainable Community Development, 3 days 

· Sustainable Economics for the Real World, 2 days 

· Making Change Happen – Building Commitment to Create Sustainability, 2 days 

· Integrating Social Dimensions into Sustainability, 2 days 

· Sustainable Community Development Studio, 3 days 

And two electives from the list below:

· Strategic Decision-Making for Sustainable Results, 2 days 

· Engaging Stakeholders and the Media to Accelerate Sustainability, 2 days,   

· Sustainable Transportation Planning & Technologies in an Era of Energy and Climate Challenge, 2 days 

· Leading Edge Solutions to House Everyone, 2 days 

· Tackling Climate Change - Going Carbon Neutral and Beyond, 2 days 

· Green Economy Frontiers and Opportunities, 2 days 

· Financing & Marketing Green Real Estate, 2 days 

· Special Topic Courses (courses addressing emerging issues), 2 days 

Thompson Rivers University
Open Learning

TRU offers a variety of general interest continuing studies courses. Details are at http://www.tru.ca/contstudies.html
TRU is best known as BC’s provider of online continuing studies course. People in the natural resource sector can take introductory science courses from TRU-OL. Details are at http://www.tru.ca/distance/ and http://www.tru.ca/new_students/distance.html
Thompson Rivers University, Open Learning (TRU-OL) is mandated by the BC government to provide the province’s open learning programming and an open learning educational credit bank. TRU-OL specializes in providing mature learners with flexible learning options, open access to education wherever possible, and a wide variety of course and program choices, meeting the needs of its own students and helping other institutions and organizations. TRU-OL opens the door to accessible, recognized and quality post-secondary education, providing learning opportunities in a print or web-based format or a blend of the two, with programs tailored to each student’s personal needs.

TRU-OL serves over 16,000 students a year. They take courses for 52 degree, diploma and certificate programs. TRU offers over 200 distance courses. It provides access to another 200 courses, delivered through consortium institutions, plus 34 language courses. Credentials TRU-OL awards include adult secondary school completion, certificates and diplomas (including advanced and post-baccalaureate) associate degrees, and bachelor's degrees. 

Most distance courses delivered by TRU-OL are offered on a continuous basis, so that students may register throughout the year. Courses with continuous registration delivered by TRU-OL are designed for students to complete within a specified time at a place and pace that suit their needs (self-paced). Labs, clinicals, selected classroom offerings, and some paced courses have fixed start and end dates. Students are supported by over 100 tutors who telecommute from all over BC. 

Students may take advantage of TRU-OL’s Credit Bank service, which allows students to receive credit for courses and programs completed at other universities and colleges, and to have their work and life experience and non-traditional education recognized and accredited through Prior Learning Assessment and Recognition (PLAR) in order to build a customized educational plan and maximize the benefits of previously gained skills, experience and learning. 

TRU offers distance programs in the following areas through Open Learning:

Adult Basic Education Programs

 HYPERLINK "http://www.tru.ca/distance/programs/arts.html" \o "Arts Programs" 
Arts Programs
Business and Management Studies Programs
Education Program
General Studies Programs
Health and Human Services Programs
Science Programs
Technology Programs
Tourism Program
Transfer, Continuing Studies, Extension Programs
TRU-OL courses provide maximum flexibility. Options are explained below.

· Paced courses are offered to a group of students which works through the course together. Students start the course on the same date, submit assignments (and project examinations when appropriate) by specific due dates, and write their final examination at a pre-determined session. 

· TRU-OL distance courses are offered as independent-study courses. Students complete courses by studying on their own and receive instructional support from tutors. Students can communicate with their tutor by email, phone, or regular mail for print courses and also by electronic conference for most web courses.

· Self-paced print-based course may have some Web content and/or Web interaction. Internet access is not required to complete a print-based course. Students registered in print-based courses can communicate with their tutor by email, phone or regular mail. 

· Most Web-based courses have some printed materials. All Web-based courses have mandatory Web content, and most have Web student-to-student interaction. Internet access is required to complete a Web-based course. Students registered in Web-based courses communicate with their tutor by email, phone, electronic conference or regular mail. 

· Online courses are paced, cohort-based, tutor-led, use of a variety of online communication technologies, and involve a high level of interaction among students and with the course tutor. Some online courses may have textbooks or other resources (DVD, CD). Internet access is required to complete an Online course (high speed is recommended). 

· In-person, face-to-face courses are delivered in a classroom setting or as a lab, clinical, workshop or fieldwork.

TRU-OL is a member of Canadian Virtual University, a collaboration of nine Canadian universities that offers 1,800 distance and online courses. When students enroll in a distance program listed on the CVU website, they may take courses at any member university. Credit earned at a member university can be transferred to the CVU-UVC distance program in which a student is enrolled provided the course meets program requirements. TRU’s international education division provides courses to institutions and international students around the world. 

Bachelor of Arts

Students can earn the credits they need to complete a bachelor’s degree through TRU-OL. This program is available to applicants residing in Canada or outside Canada. The General Studies degree program allows students to structure their program with as much or as little subject specialization as they want. TRU-OL offers a wide range of courses that fulfill degree requirements. Students can ladder two-year diploma programs from Canadian community colleges and university colleges, and BC associate degrees into this degree program. TRU-OL offers the following credentials:

Associate of Arts
Bachelor of Arts, General Program
Bachelor of Arts, General Studies
Post-Baccalaureate Certificate in Liberal Arts
Advanced Certificate in Liberal Arts 


Bachelor of Science

TRU-OL offers the following science programs:

Associate of Science
Bachelor of Science, General
Bachelor of Science, Major
These programs are designed for students wanting to specialize in biology or life sciences. TRU-OL defines program requirements but does not offer all the required curriculum. Students need to complete some degree requirements through classroom or distance courses from other recognized post-secondary institutions and apply to transfer the credit to the degree program. Degree requirements for the Associate of Science may be met through TRU-OL's university transfer courses or by taking university transfer courses at other recognized colleges and/or universities in BC. (See BC admissions and transfer information.) Courses used to complete this degree must also have transfer credit to Simon Fraser University, University of British Columbia, University of Northern British Columbia, University of Victoria or other universities. 

TRU-OL’s General Science program enables students to study one subject to the level required for a minor (18 upper-level credits). No labs are required. TRU-OL offers many courses that fulfill the specific lower-level requirements of the degree. Because TRU-OL's offering of upper-level science courses is limited, students should expect to complete a significant number of courses through other institutions. Students may be required to complete further specialized courses before being eligible for graduate programs in their subjects of specialization. Through Directed Studies students can concentrate their studies on a topic in the discipline of a student’s major. In the Bachelor of Science, Major Program, the Directed Studies course is offered in biology.

Other online programs TRU-OL offers include:

Water Treatment Technology 

The Water Treatment Technology Program provides a comprehensive educational for water plant operators and managers. The program features a progressive credential structure (certificates, diploma, degree). Flexible distance delivery enables students to study and gain practical experience at work.

Animal Health Technology
This distance learning program allows those already working in a veterinary clinical setting to become an animal health technologist, with the support of TRU course instructors and a veterinary employer willing to provide clinical instruction.

Animal Welfare Certificate
This distance learning program has been developed in collaboration with the BC Society for the Prevention of Cruelty to Animals (BC SPCA) for animal caregivers interested in upgrading their work skills and for those interested in a career in animal welfare.

Open Learning – Online Courses

http://my2.bcou.ca/register/zwskfcls.p_crsesearch
BISC 100: Understanding Biology

This course is designed to provide a basic overview of biology for students who do not intend to major in science. The course introduces the breadth of the field of biology and the basic physical and chemical concepts as a foundation for study. It then goes on to explore cell biology, genetics, the principle of evolution, the diversity of living organisms on the Earth today, plant and animal physiology, and the structure and function of ecosystems

BISC 101: Introduction to Biology
This course (SFU BISC 100) emphasizes evolution and scientific inquiry as unifying themes. The diversity and the unity of all living organisms and the methods by which biologists answer questions about the living world are presented in this context. Topics covered include the characteristics of living organisms, reproduction, metabolism, and ecology

BISC 120: Principles of Biology
Principles of Biology is a one semester, three credit course which, when taken with its sequel, BISC 121, and the laboratory courses, BISC 125 and BISC 126, provides you with the equivalent of a first-year university or college biology course. This course is designed as the first of a pair of introductory courses in biology. It deals with cell biology, genetics, and the classification of organisms. It interprets the theory of evolution in the light of current knowledge of genetics and ecology and investigates how organisms behave as parts of natural systems interacting with an environment. 

BISC 121: Exploring Biology
Exploring Biology is a one-semester, three-credit course which, when taken with BISC 120 and the laboratory courses BISC 125 and BISC 126, provides the equivalent of a first-year university or college biology course. The course will guide you through a study of unicellular organisms, the development of multicellularity in plants and animals, and all the problems and advantages associated with multicellular structures. You will start the course by learning how cells make and utilize energy and the methods by which cellular activities are coordinated. You will study molecular biology, DNA replication, and gene expression. You will then explore the manner in which genes (specifically DNA) replicate and are repaired, how the information encoded in DNA is transcribed and translated into protein and the way in which eukaryotic genes are organized and controlled. This will lead you to the area of DNA technology: techniques and tools of the trade. You will study how viruses and bacteria played and continue to play an important role in molecular research, how certain important molecular techniques work, and how developmental processes act together to form an organism. You will also study how plants are able to sense and respond to their environment, grow to incredible sizes, and transport water and nutrients tremendous distances, in transport water and nutrients tremendous distances, in addition to learning about animal physiology and the organ systems of animals

BISC 125: Biology Laboratory I
In this lab course students perform practical exercises that explore the principles learned in BISC 120. This lab is held on-site in an intensive weeklong session during June or July at Thompson Rivers University (TRU) in Kamloops. 

BISC 126: Biology Lab II

In this lab course students perform practical exercises that explore the principles learned in BISC 121. This lab is held on-site in an intensive weeklong session during June or July at Thompson Rivers University (TRU) in Kamloops. 

BISC 210: Principles of Genetics
This course introduces a fascinating, controversial area of contemporary science. It presents principles and methods used in the study of genetics. Students learn about the transmission, distribution, arrangement, and alteration of genetic information. The emphasis throughout is on application of concepts to solve problems. The course enables an improved understanding of current genetics topics and their influence on modern life, and it provides a foundation for more advanced studies in human, animal, and plant biology and related fields. 

BISC 220: Cell and Molecular Biology
Cells are the basic units of all living things. In this course, you will further your study of the structure and function of plant and animal cells, including how cells produce energy and how plant cells photosynthesize. You will explore cell organelles and see how cells function in harmonious ways. In molecular biology, you will learn how genetic information is passed on and how genes create and control the structure of living cells. You will also learn about new methods for studying cells and molecules. Throughout the course, you will apply analytical thinking to your conceptual knowledge. Near the end of the course, you will integrate your knowledge and skills in a brief study of cancer, a disease that involves the most complex aspects of cell biology and molecular genetics. 

BISC 230: Humans in the Ecosystem
The goal of this course is to develop an understanding of ecosystems, how they work, and how humans fit into them. The course begins with a review of ecological systems, including the central principles of "niche" and "interrelatedness." The course then examines the relationship between humans and the environment, and how humans are affecting environmental systems through population levels, resource use, waste production, and economic practices. The course should help students to critically evaluate environmental issues, giving an awareness of the problems and some idea of what needs to be done to address them. Note that the approach of the course is "scientific" rather than sociological

BISC 350: Community & Ecosystem Ecology
This course introduces the fundamental principles of the science of ecology and gives a basic understanding of ecosystems and communities. Major topics discussed include the historical development of ecology as a science, physiological ecology, nutrient cycling, ecosystem theory, community energetics, aquatic ecosystems, processes that organize communities, the biogeoclimatic zones of BC, and biogeochemical cycles. Human ecology and emerging insights into managing ecosystems are also discussed. The course aims to help students gain an understanding of the scope and dynamics of ecology. 

BISC 360: Animal Behaviour
This course provides a basic introduction to the study of behaviour. The course concentrates on the evolution of behaviour by natural selection but also briefly considers behavioural genetics, development, and mechanistic aspects. Major topics considered include feeding, habitat choice, antipredator behaviour, parental care and reproductive tactics, mating systems, social behaviour, and human behaviour. The course is designed to provide the student with a basic understanding of the evolution and adaptation of behaviour.

BISC 399: Plants and Society
This course is designed to explore the relationship between human beings and the plants upon which their lives depend. Plants affect our evolution, our biology, our culture, and our psyche. Students will explore how the physiology of plants has allowed humans to use them for nutrition, clothing, and a multitude of other functions. Using a basic introduction to botany and plant physiology, students will consider how humans have used plants throughout history from cultural, societal, and industrial perspectives. 

CHEM 110: Chemistry I
This one-semester course provides the equivalent of a first-year university or college chemistry course when taken with its sequel, CHEM 111, and the laboratory courses CHEM 115 and CHEM 116. It introduces the basic principles of stoichiometry (chemical arithmetic) and of gases, liquids, solids, and solutions and their concentrations. The course also covers modern theories of atomic structure and theories of bonding in molecules. The relationships within chemistry and among chemistry and other scientific disciplines are introduced. Students are expected to apply the knowledge obtained to solving problems. The course is designed to provide a foundation for CHEM 111. CHEM 115, the laboratory component of CHEM 110, is usually offered once per year in the summertime in Kamloops BC. 

CHEM 111: Chemistry II
This one-semester course provides the equivalent of a first-year university or college chemistry course when taken with its prerequisite, CHEM 110, and the laboratory courses CHEM 115 and CHEM 116. It introduces the topics of chemical thermodynamics, chemical kinetics, and electrochemistry. The concept of equilibrium is examined and applied to gaseous equilibria, ionic solutions, and acid and base reactions. The course also gives an introduction to organic chemistry as well as an overview of the properties of selected metals and transition metal coordination complexes. Working through this course, students are expected to apply the knowledge obtained to solving problems. Students continue to study the relationships within chemistry and between chemistry and other scientific disciplines. The course is designed to provide a foundation for further courses in chemistry and/or deeper understanding of the chemical principles in biology, geology, physics, and other sciences. CHEM 116, the laboratory component of CHEM 111, is usually offered once per year in the summertime in Kamloops BC. 

CHEM 115: Chemistry Laboratory I
In this lab course students perform practical exercises that explore the principles learned in CHEM 110. This lab is held on-site in an intensive weeklong session during June or July at Thompson Rivers University (TRU) in Kamloops. Accommodation may be arranged privately through campus residences at TRU. 

CHEM 116: Chemistry Laboratory II
In this lab course students perform practical exercises that explore the principles learned in CHEM 111. This lab is held on-site in an intensive weeklong session during June or July at Thompson Rivers University (TRU) in Kamloops. 

CHEM 240: Organic Chemistry I
Organic chemistry is important in many fields: biology, biochemistry, agriculture, medicine, pharmacy, and so on. After successfully completing this course, you will understand the chemistry of biological systems and be able to apply the principles of organic chemistry to other scientific disciplines. This course, together with CHEM 241 (Organic Chemistry II) and the laboratory courses CHEM 245 and CHEM 246, will provide students with the equivalent of a second-year university or college organic chemistry course. 

ENST 399: Enviro Studies: Sustainability

ENST 399, Environmental Studies: Sustainability is a Web seminar course offering special topics in environmental studies for in-depth-study. This upper-level course focuses on topics that are important to Canadians: the impacts of population and pollution on global climate change and the effects of exploiting our natural resources. Particular emphasis will be placed on water, energy, and biodiversity, and on the attempts to balance the impact of our activities with the environment's capacity to absorb them. This course is suitable for learners completing degrees in a number of discipline areas including science, engineering, humanities, social science, business, or general studies. 

FRST 305: Silviculture I

Silviculture is concerned with the art and science of controlling the establishment, growth, composition, health and quality of stands of trees in forests. The objective is to meet the diverse needs and values of landowners and society on a sustainable basis. Silviculture 1 is the first of a two-part series in the study of silviculture concepts and principles. Silviculture 1 and 2 have been designed to parallel, but are not identical to, Forestry 305 and 306 as currently offered by the Faculty of Forestry at the University of British Columbia and each conforms to the ABCPF Silviculture Academic Standards. 
FRST 307: Forest Harvesting

Forest Harvesting addresses the engineering, economic, and environmental factors associated with transportation and harvesting systems used in integrated forest resource management. These include: forest road design and location, geotechnical engineering, and drainage; harvest planning, locating, and scheduling; and an international perspective on logging systems and their application in meeting silvicultural objectives. NOTE: You will need to purchase your textbook locally or order it through the TRU bookstore, Bookies. More information on ordering through the bookstore can be found at http://bookies.tru.ca. 

GEOG 110: Intro. to Physical Geography I

This course provides an opportunity for understanding part of the complex physical and biological environment in which human beings live. It introduces basic processes that influence the characteristics and spatial relationships of climate, water cycle and vegetation. The first part of the course examines the interactions of solar energy with the Earth's atmosphere and surface, and how atmospheric circulation, precipitation, and weather systems are generated. The second part of the course covers the cycling of water and other Earth resources within the living zone - the biosphere. It focuses on how these cycles, together with the flows of energy, influence the nature and distribution of ecosystems and vegetation. Throughout the course, students look at patterns of human activity that are in response to and have an effect upon environmental processes, and are asked to observe and interpret aspects of their local environment in light of what they have learned. 

GEOG 200: Regional Geography of Canada

This course examines the physical, human, and economic geography of Canada in a regional context. It focuses on the many interconnections and relationships between the different regions, between different areas in the regions, and between cities and the rural areas in each region. It also explores the distribution patterns of people, cultural groups, and economic activities to illustrate how the regions are part of larger interconnected systems (e.g., Canada, North America, or the Pacific Rim). The course is designed to promote an understanding of the similarities and differences between different areas across Canada and to develop students' skills in recognizing and analyzing the salient geographical features of those regions and the country as a whole. 

GEOG 230: Intro. to Human Geography I

This course traces the development of present-day attitudes concerning the complex interrelationship between people and the environment. It looks at both "determinist" and "possibilist" views and focuses on such subjects as resource exploitation, population growth, and the impact of human activities on the environment. 

GEOG 264: Canadian Cities

This course provides a systematic introduction to urbanization in Canada. Topics addressed include Canadian urbanization as compared with other nations, especially the United States; metropolitan centres; resource towns; and the internal structure of cities. Equipment: Computer with Internet is required. Please refer to www.sfu.ca/cde

GEOG 270: Geography of British Columbia

This course uses the concepts and methods of regional geography to explore the character of British Columbia, through study of the province's diverse physical and human landscapes. The course focuses particularly on geographic patterns and on the interaction of physiography, climate, settlement, resource utilization, and economic activity. It also examines how the province fits into a variety of regional settings: the Pacific Northwest, Canada, North America, and the Pacific Rim. 

GEOG 399: Global Climate Chg Regnl Impact

This seminar course involves in-depth analysis in environmental studies, including receptive but critical examination of various perspectives on the issues. Students study how natural processes and human activity alter the composition of the ocean and atmosphere and trigger climate change at different temporal and spatial scales, globally and regionally. As a basis for their critical thinking and seminar discussion, students develop knowledge of systems and energy flow and atmospheric and ocean circulation; methodologies, records, and indicators of climate change; and the consequences of human activity within the context of natural climate change and the environment's capacity to absorb anthropogenic impacts

GEOG 469: Canadian North & Middle North

Special attention is given to resource appraisal and utilization, spatial organization, and the consideration of future development; comparisons are made with experience of sub-Arctic development in other parts of the world. Equipment: DVD player is optional. Please refer to www.sfu.ca/cde. 

MATH 100: Pre-Calculus Mathematics

This course provides the mathematical foundation for an introductory calculus course. In addition to a brief review of basic algebra, the course covers equations and inequalities; functions, models, and graphs; polynomial and rational functions; exponential and logarithmic functions; trigonometric functions; and trigonometric identities and equations. 

MATH 101: Calculus for Bio. & Soc. Scie

The emphasis of this course is on applications rather than on theory. The course begins with a brief review of algebra in order to ensure that students have the necessary mathematical skills to succeed in the course. This review is followed by an introduction to limits and continuity; students then study differential and integral calculus for polynomial, exponential, and logarithmic functions and their applications to curve sketching, maxima, and minima. Throughout the course, students apply these mathematical tools to a variety of problems, including medical issues, epidemics, carbon dating, memory, and criminology. 

MATH 104: Calculus for Business-Mgmt Sci

This introductory course emphasizes the application of differential and integral calculus to the problems encountered in business and management science. The course begins with a brief review of algebra in order to ensure that students have the necessary mathematical skills to succeed in the course. This review is followed by an introduction to limits and continuity; students then study differential and integral calculus for polynomial, exponential, and logarithmic functions and their applications to curve sketching, maxima, and minima. (CA) 

MATH 109: Business Mathematics

Business Mathematics presents math skills and knowledge that you can apply to solve financial problems. Finance plays a major role in our lives-car loans, mortgage payments, retirement plans, real estate investment-and knowing how to calculate the cost of borrowing or the return on investment is important to us. The course provides step-by-step guidance through sample problems and solutions related to banking, credit, basic finance and investment. You will also gain an understanding of financial instruments and terminology used in business finance such as compound interest, annuities and promissory notes. The course serves as a good foundation for further study in management, accounting and finance

MATH 120: Calculus I

This is a first course in calculus, primarily for students intending to continue to more advanced courses in calculus and mathematics in general. However, it does present a general picture of calculus, covering differentiation in some detail and introducing integration. 

MATH 121: Calculus II

This is a second-semester course in calculus, intended for students who have already completed a solid first-semester course in differential and integral calculus and need to extend their skills in this subject.

MATH 150: Finite Mathematics

MATH 150 provides first-year university level students with an opportunity to develop mathematical skills in areas other than calculus. The course is designed to relate those mathematical skills to real world issues in areas such as business and economics, health sciences, and social sciences. Topics covered include systems of linear equations, linear programming, finite probability and descriptive statistics. 

MATH 210: Calculus III - Multivariable C

In this course, the elementary calculus of first year is extended to three and more dimensions. The theory is put into practice in the modelling and resolution of situations in the multidimensional real world. There are eight units. The course begins by introducing the concept of vectors and vector functions in three dimensions. In the next units, the calculus of differentiating and integrating vector functions is developed and then applied to solving problems involving curves and surfaces in space. Double and triple integrals in cylindrical, spherical, and generalized co-ordinate systems, as well as Cartesian, are used to calculate volumes and other physical quantities. In the last unit, Green's Theorem is similarly used to solve problems by transforming surface into line integrals and vice versa. 

MATH 230: Linear Algebra

This course covers the following topics: systems of linear equations, matrix arithmetic, determinants, real vector spaces, linear transformations, eigenvalues, eigenvectors, and diagonalization

PHYS 110: General Physics I

This one-semester course is an introduction to mechanics, heat, wave motion, and vibration at a first-year university level. PHYS 115, the laboratory component of PHYS 110, is usually offered once per year in the summertime in Kamloops BC. 

PHYS 111: General Physics II

This one-semester course is an introduction to electricity and magnetism, optics, and modern physics at a first-year university level

SCDE 201: Intro to Sustainable Community Development

This course builds on understanding of strengths and weaknesses of conventional approaches to development; rationale for alternative approaches; varying interpretations of community and of development; and essential components for creating local economic development strategies. Sustainable community development is introduced as a framework to meet current social and economic needs, while ensuring adequate resources are available for future generations. Note: Students may not take this course for credit toward SFU's SCD post-baccalaureate diploma. Students with credit for SFU CED 201 may not take this course for further credit. Students may not take this course concurrently with upper-level SFU SCD courses. 

SCDE 301: Sustainable Community Economic Development

This course is a theoretical foundation for understanding sustainable development at the community level, including an integrated approach to environmental, economic and social aspects of development. The course emphasizes economic and policy instruments and planning tools for engaging in and implementing sustainable community development. Note: Students with credit for SFU CED 301 may not take this course for further credit. Equipment: Computer with Internet is required. Refer to www.sfu.ca/cde. 

SCDE 403: Leadership in Sustainable Community Development

This course is concerned with approaches sustainable community development leaders require as agents of change, including tracking complex community issues in addition to offering innovative tools for engaging others in a meaningful collaborative processes. Note: Students with credit for SFU CED 403 may not take this course for further credit. Equipment: Computer with Internet is required. Refer to www.sfu.ca/cde. 

SCDE 410: Special Topics in Housing and Community Sustainability

This course focuses on a specific topic within the field of sustainable community development not covered by regularly scheduled, required courses in the program. Note: Students with credit for SFU CED 410 may not take this course for further credit. Equipment: Computer with Internet and CD-ROM drive is required. Refer to www.sfu.ca/cde

University of British Columbia
http://www.cstudies.ubc.ca/
UBC offers a number of Continuing Studies certificate programs of relevance to the natural resources sector. A full listing of all CS certificates is available at http://www.cstudies.ubc.ca/certificates/index.html Course of interest to the natural resources sector are summarized below.

Certificate in Garden Deisgn

http://www.cstudies.ubc.ca/garden/
The UBC Certificate in Garden Design offers comprehensive and innovative instruction in the design of residential gardens in the Pacific Northwest. Developed in cooperation with prominent Vancouver landscape architect and garden designer Ron Rule, this unique program will appeal to keen amateur gardeners and professionals alike, the program explores — in depth and in logical sequence — all of the stylistic forms and techniques of good garden design. Participants receive practical and theoretical training in the history and theory of garden design, drafting, and hard and soft landscape design, along with the opportunity to apply this knowledge to the design of an actual case study garden. The certificate program is unique in that it is geared specifically to urban gardens; it is innovative because it focuses on exploring the design possibilities inherent in the Pacific Northwest region; it is unusual in its diverse and dedicated faculty of university instructors and distinguished regional experts practising in the field. This part-time program for: horticultural practitioners, nursery tradespeople, landscapers, amateur gardeners and aspiring garden designers.

UBC Continuing Studies works in collaboration with the UBC Faculty of Applied Science to offer professional development programs for engineers, architects, designers and developers.

Certificate of Mining Studies

http://www.cstudies.ubc.ca/appsci/index.html
http://www.mining.ubc.ca/CMSOverview.html
In collaboration with EduMine, UBC offers an online Certificate in Mining Studies. This innovative model of learning uses a flexible approach to continuing education and cross-training of people in the mining industry and related trades. The program combines the convenience of online learning with short-courses held in a classroom and then finishes the learning experience by assigning a project to be completed after the short-course.

Each year inter-related online and classroom courses will be offered within the following five streams:

1. Mining Methods and Planning
2. Mineral Processing
3. Geotechnical and Rock Mechanics
4. Mine Management: Risk Assessment, Financial Analysis
5. Environment, Social Issues, Health & Safety

The program integrates the benefits of online learning with those of classroom lecture and independent project, minimizes the requirement for time away from the job, recognizes past education, offers academic accreditation by an internationally recognized and respected university mining department (UBC NBK: Institute of Mining Engineering) and professional accreditation by a leading mining institution (CIM) and can be integrated into EIT (Engineer In Training) programs.
The Certificate in Mining Studies is comprised of three learning modules: lecture time in the form of short courses, individual projects, and on-line learning. The requirements for completion are: 9 days of lectures, one project for each short course (approximately 3 to 4 projects in total), and 160 hours of on-line courses. All work is completed remotely except for lectures days which are usually based in Vancouver, BC or when requested, at companies or mine-sites internationally. It is expected that an individual will take anywhere from 6 months to 3 years to complete the necessary work.

Courses offered with EduMine http://www.edumine.com/xedumine/classes.htm include:
Interpreting the Financial Statement of a Mining Company
Valuation of Mineral Projects
Toma de Decisiones Basadas en Riesgo - La Ingenieria del Éxito
Bring your own Geostatistics
Metal Mining Discharges: Impacts and Controls
Uptime – Strategies for Excellence in Maintenance Management

Haul Truck Life Cycle Management
Mining 101
Quality Control of Assays
Mineral Reserves Estimation 

Aboriginal Awareness Training
Introduction to Hydrometallurgy
Comparative Decision Analysis in Mining 

Rock Mass Classification for Mine Design
Environmental Management of Cyanide in Mining
Practical Geostatitics
Empirical Design Methods for Underground Mines
Advanced Coal Processing

General Overview of Mineral Processing and Technological Advancements in Mineral Characterization

Mining Economics
Metals from Ores – An Introduction to Extractive Metallurgy
UBC offers a number of online courses, listed at http://olt.ubc.ca/distance_learning/. Many pertain to the natural resources sector.

A complete listing is available at http://www.cstudies.ubc.ca/online/index.html and http://olt.ubc.ca/Jan-May%202009%20DE%20Course%20Guide.pdf
Agricultural Sciences 250 (6 cr.) Land, Food and Community I
Introduction to managed systems and concepts of sustainability; economic, ecological and social components; managed landscapes, agri-food systems, and communities; urban and rural systems; the land, food, nutrition and human health continuum.

Agricultural Sciences 350 (6 cr.) Land, Food and Community II
Introduction to managed systems and concepts of sustainability; economic, ecological and social components; managed landscapes, agri-food systems, and communities; urban and rural systems; the land, food, nutrition and human health continuum.

Agricultural Sciences 490A (3 cr.) 
Topics in Agricultural Sciences: Aquaculture and the Environment

This Web-based course is designed to teach the interactions that take place between aquaculture and the environment by providing the student with relevant principles, concepts and tools. Students will explore current issues in aquaculture and investigate their implications. Students will also explore and compare systems, species, production methods and environments

AGRO 260 (6 cr.)AgroEcology I
Agroecology I provides an introduction to the biophysical and socioeconomic factors affecting systems management and production in selected agroecosystems. This is an online course, reliable access to the internet is required

AGRO 418 (3 cr.) Intensive Fish Production

The emphasis of the course is on basic fish physiology, fish-water interactions, fish-water-pathogen interactions, and general salmonid husbandry techniques and principles. An understanding of the biology of fish is imperative to allow a more complete understanding of culture techniques and requirements. Management of finfish throughout the life cycle; brood-stock, egg, larvae and juvenile will be examined in this context as will the control of environmental factors, including pathogens, for maximum productivity at all life stages.

A visit to a fish culture facility is required.

Agroecology 419 (3 cr.) Fish Diseases

This course examines fish health and disease from the perspectives of the fish, the pathogen and the environments that they share. Major bacterial, viral and parasitic diseases of cultured fish are explored and the characteristics, epidemiology, prevention, control and management of the causative agents are investigated. While the major diseases covered are particularly important to salmonid culture, the principles and practices are applicable to other species, both warm and coldwater.

Agro 428 (3 cr.) Integrated Pest Management

The principles of Integrated Pest Management (IPM) and the applications of these principles for pest management in vegetable and fruit production and turfgrass are presented. The essential building blocks for the creation of IPM programs are considered; these include surveys of pests, diseases and weeds, alternative practices and non-chemical means of control, monitoring and forecasting methods, and strategies for management and their implementation. The course concludes with some examples of existing IPM programs in practice. This course provides a holistic view of pest management, emphasizing the integration of different methods for maintaining pests, diseases and weeds below damaging levels, with the goal of minimizing the use of chemical pesticides that disrupt the environment.

Biol 200 (3 cr.) Cell Biology I: Structural Basis
Structure and function of plant and animal cells; cytoplasmic organelles and microscopy, biological information from gene to proteins, membranes, mitochondria and chloroplasts, the endomembrane system, secretion, intracellular digestion, endocytosis, transport processes, cytoskeleton and cell motility, cell cycle and mitosis. This is a 13 week course with regular due dates for group problems, case related material and the midterm exam.

CIVL 200 (3 cr.) Engineering and Sustainable Development
An introduction to the concepts, principles and practices of sustainability in response to local/global challenges. Emphasis is on the implications of a finite biosphere, the complexities inherent in sustainability-oriented decision-making, and the roles and responsibilities of engineers. Means and mechanisms which support sustainability and tools for engineers are also explored.

EOSC 114 (3 cr.) The Catastrophic Earth – Natural Disasters
Earth and Ocean Sciences 114: The Catastrophic Earth – Natural Disasters. EOSC 114 focuses on the causes and physical characteristics of disasters such as volcanic eruptions, earthquakes, tsunami, hurricanes, storm surge, thunderstorms, tornadoes, landslides, wind waves, meteor impacts, mass extinctions. There are no prerequisites.

EOSC 116 (3 cr.) Mesozoic Earth: Time of the Dinosaurs 
EOSC116 introduces the Earth as a complex system that can be modeled using a multidisciplinary approach drawing from expertise in EOS including geology, geophysics, atmospheric sciences, oceanography and paleontology. The course also develops the local geology of BC in terms of a “Mesozoic laboratory” where many of these ideas can be investigated and tested. Particular reference is given to the dinosaurs as a component of this system and historical and modern understanding of the group are critically examined with reference to a variety of media, including movies and documentaries.

Earth and Ocean Sciences 310 (3 cr.) The Earth and the Solar System

The Earth as a planet: its composition, internal dynamics, and surface evolution. Rotation, magnetic field, plate tectonics, earthquakes, volcanoes. The ocean, atmosphere, and biosphere as components of a varying geo-environment.

EOSC 311 (3 cr.)
The Earth and Its Resources (Geoscape Vancouver: The Geology of Vancouver and its Environs) 
Resource issues, including land, water, energy and earth materials, are better understood with knowledge of the geological context.   In southwestern British Columbia, for example, a city planner who understands the natural flood cycle of a river is better equipped to make decisions regarding land use in a floodplain. Similarly, a Richmond city council member who understands earthquake hazards may be more inclined to support earthquake preparedness funding for local schools. This course will introduce you to these types of fundamental geological concepts in a case study context, using predominately local (BC-based) examples. The underlying principle of this course is that our most concrete learning experiences are grounded in the familiar. 

Earth and Ocean Sciences 314 (3 cr.) The Ocean Environment
This course provides students with an introduction to the oceans and the processes that have shaped them. Not for credit in the Faculties of Science or Applied Science. No background in science or mathematics is required. The course is generally not open to first year students.

Earth and Ocean Sciences 315 (3 cr.) The Ocean Ecosystem
This course introduces students to life in the oceans. It will explore ocean evolution, primary producers and their links to the environment.

FNH 454(3 cr.) Fish Nutrition
Physiology of digestion and excretion, nutrient requirements, sources of nutrients, diet formulation, feeding management. Fish nutrition is a relatively new branch of nutritional science. A knowledge of nutritional requirements, the formation of diets, and appropriate feeding management practice is vital for the culture of any animal species that is reared intensively.

FOPR 162 (2 cr.) Basic Geomatics for Natural Resources
Many professionals and researchers must understand, and be capable to do, measurements and surveys in field conditions.  This project is intended to provide the basic skills from which more advanced skills can develop.

FOPR 262 (3 cr.) Forest Operations
The land that supports the forest resource is also the base of numerous other resources that function with the forest. The significant social and economic benefit realized by harvesting and conserving the timber resource must be balanced by wise management practices that will recognize and conserve the non-timber resources on the same land base. Forest Operations I & II will provide you with a basic understanding of these issues within forest practices. This course will focus on individual roads and harvest areas and will provide the basis for FOPR 362, which more specifically addresses harvesting systems and the broader issues of forest operations planning at a landscape level.

FOPR362(3 cr.) Forest Operations I
Detailed analysis of the engineering, economic, and environmental factors influencing forest operations planning. Topics on advanced forest road location, slope stability, harvest unit design, and harvest scheduling in an integrated resource framework are centered around practical planning projects.

Soil 200 (3 cr.) Introduction to Soil Science 
Physical, chemical and biological properties of soils; soil formation, classification, use and conservation. 

WOOD 464(3 cr.) Wood Finishing
Wood 464 (Wood Finishing) is an introductory course focusing on the pre-treatments, coatings, application and curing technologies used by industry to finish manufactured wood products in a cost-effective, safe and environmentally responsible manner. The course proceeds in a logical way following the important steps involved in the wood finishing process starting from selection of wood, colour theory, surface preparation, and staining through to the application and curing of top coats. At each of these stages the equipment involved in applying and curing finishes will be described and practical exercises and field trips will be used to reinforce facts and concepts delivered online as well as building student confidence in the practical aspects of finishing (formulation of finishes and use of application and curing equipment). The course has been designed primarily for undergraduate students enrolled in the Wood Products Processing Program at UBC, although students from Engineering and Architecture who are interested in the use of wood in buildings may also find the course useful.

WOOD 475 (3 cr.) Wood Properties, Identification and Uses
Elementary chemical, physical and mechanical properties of wood, and their variations in relation to structure; identification by hand lens features; manufacture of lumber, pulp and composite wood products.

University of Northern British Columbia

http://www.unbc.ca/continuingstudies/
http://www.unbc.ca/continuingstudies/noncredit.html
University of Northern British Columbia offers a number of programs and courses of interest to people in the natural resources sector. 

Geographic Information Systems Certificate

http://www.unbc.ca/continuingstudies/certificates/gis.html’

UNBC Continuing Studies offers a Certificate in Geographic Information Systems. Each course may be taken independently as there are no prerequisites for participation, however, it is recommended that modules be taken in sequence. Students who successfully complete all six courses will be issued a UNBC Continuing Studies Certificate in Geographic Information Systems (GIS). 

XGIS 010: GIS Module One - Data Creation and Manipulation
XGIS 020: GIS Module Two - Software Customization, Data Symbolization, Labelling and Map Elements 

XGIS 030: GIS Module Three - Geodatabases, Attributes and Data Conversion 

XGIS 040: GIS Module Four - Vector GIS Analysis and Modelbuilder 

XGIS 050: GIS Module Five - Raster GIS Analysis 

XGIS 060: GIS Module Six - Tins, Perspectives, Flys, Referencing and Rectification
XGIS 010 - GIS Module One - Data Creation and Manipulation

Explore GIS data in ARCGIS 9.x-ArcView (ArcMap, ArcCatalog, ArcToolBox). Acquire, display, manipulate and employ basic queries of spatial layers and attribute data. Understand data models, data formats and layers in GIS. View and manipulate satellite data and orthophotos. Understand and employ spatial referencing to defing projection systems and re-project data (e.g. Albers, UTM, Geographic). Employ basic editing of shapefile features and attribute tables. Intro to Garmin GPS (download and editing in ArcView). 

XGIS 020 - GIS Module Two - Software Customization, Data Symbolization, Labelling and Map Elements 

Acquire and use basic VB scripts and software customization to enhance your workflow. Explore map creation in ArcGIS 9.x - ArcView (ArcMap, ArcCatalog, ArcToolbox). Create map elements, metre grids and graticules. Develop graphic, dynamic  labels and annotation and implement VB scropts for advanced lavelling. Employ basic querying and table joins to enhance data interpolation. Spatially reference and symbolize CAD data in an ARCGIS.

XGIS 030 - GIS Module Three - Geodatabases, Attributes and Data Conversion 

Explore GIS personal geodatabases and aspatial databases in ARCGIS 9.x-ArcView (ArcMap, ArcCatalog, ArcToolbox) and MS Access. Data fields and their attributes, records, table joins, relates and query languages will be used to track and extract information, enhance your editing and generate new data layers. Convert data formats (shapefile, CAD, coverage data), annotation and tables. Understand and employ effective data integrity (spatial doman and precision).
XGIS 040 - GIS Module Four - Vector GIS Analysis and Modelbuilder 

Explore landscape values with GIS vector analysis in ArcGIS 9.x ArcView (ArcMap, ArcCatalog, ArcToolbox). Problem solving based on real-world scenarios (examples include riparian, patch and habitat analysis) will demonstrate attribute table manipulation, buffers, dissolves, appending/merging, clipping, intersecting and unioning of GIS data sets. Implementation of more advanced queries will be explored. Develop Geoprocessing tools into models via Modelbuilder to streamline workflow. 
XGIS 050 - GIS Module Five - Raster GIS Analysis 

Explore landscape values with GIS raster analysis in ArcGIS 9.x-ArcView (ArcMap, ArcCatalog, ArcToolbox, Spatial Analyst extensions). Problem solving based on real-world examples (e.g. can you extract useful information for Predictive Ecosystem Mapping?).  Interpolate DEMs, and identify random and systematic errors within surfaces.  Implement cell-based analysis of raster categorical and elevation data.  Integrate vector and raster analysis. 
XGIS 060 - GIS Module Six - Tins, Perspectives, Flys, Referencing and Rectification

Explore landscape values management with GIS 3-D vector analysis in ArcGIS 9.x-ArcView (ArcMap, ArcCatalog, ArcToolbox, 3-D Analyst). Create and manipulate 3-D vector data, INS, 3-D perspectives and animated fly-throughs. Explore ArcMap's image referencing and rectification of scanned maps, airphotos, and digital images. 
Wildlife Danger Tree Assessor Certification

http://www.unbc.ca/continuingstudies/certificates/wldt.html
UNBC offers a Wildlife/Danger Tree Assessor's Course, which consists of three modules. Each course is 2 days in length, involving a mix of classroom and field exercises, and qualifying exams. All course modules are complementary to one another, consequently persons can upgrade between modules by completing a 1-day upgrade with a qualifying written exam for that particular module. All assessment courses are coordinated through UNBC Continuing Studies. During the workshops, listed below, participants learn to:

· Understand the use of wildlife trees and their role in forested ecosystems 

· Identify high-value wildlife tree characteristics 

· Describe site assessment factors 

· Inspect and identify dangerous tree defects 

· Determine levels of disturbance for various work activities 

· Make appropriate safety decisions 

· Perform detailed tree assessments and related measurements 

· Inspect rooting systems 

· Collect data on FS 502A field forms

On successful completion of any module listed below, students receive their Wildlife Danger Tree Assessor Certification. 

Wildlife Danger Tree: Forest Harvesting & Silviculture CERTIFICATION (XWDT 110)
This two day classroom and field course trains participants to identify wildlife trees and assess steps necessary to ensure worker safety and habitat protection when operating around wildlife/dangerous trees. Upon successful completion of this course, participants will be able to identify potential habitat; determine which trees are safe and dangerous in various settings; determine if dangerous trees should be removed or modified; and establish nowork zones. This process is applicable to all work activities in forested settings e.g. harvesting (especially relevant to partial cutting where various group retention, shelterwood or individual tree retention systems are employed), silviculture, roads, etc. This certification is recognized by WorkSafe BC.

Wildlife Danger Tree: Parks and Recreation CERTIFICATION (XWDT 130)
The Parks branch of the Ministry of Environment in cooperation with the Wildlife Tree Committee has undertaken a modification of the existing Wildlife Danger Tree Assessment Course for forestry operations. This course is developed and designed specifically for Parks, Recreation Sites and other municipal settings where there may be exposure to potentially dangerous trees. Participants will learn how to identify wildlife and dangerous trees, and determine steps necessary to enhance worker/public safety and habitat protection when operating around wildlife/dangerous trees. This two-day course combines both classroom sessions and field practice in a local park or municipal setting. Upon successful completion of this course, participants will be able to identify potential habitat, determine which trees are safe and dangerous in various settings, determine if dangerous trees should be removed or modified and establish hazard zones. This certification is recognized by WorkSafe BC.

Wildlife Danger Tree: Wildland Fire Safety CERTIFICATION (XWDT 120)
This two day training course provides information and technical procedures for assessing tree hazards and establishing appropriate safe work practices in situations where there is potential exposure from dangerous trees to workers involved in wildland fire fighting. It also provides information on habitat quality which can be used to retain some high-value wildlife trees where opportunities exist to assess both tree hazards and wildlife tree habitat value (e.g. in sustained action fires where there is sufficient time to assess wildlife tree habitat components). Fire crews involved in wildland fire fighting do not have the time to complete a detailed tree assessment to determine if trees that appear dangerous might actually be assessed as safe. Consequently, this course primarily focuses on worker safety and tree defects which are visually inspected and rated as having "high defect failure potential". This certification is recognized by WorkSafe BC. 

Master Gardener Certification Program 

http://www.unbc.ca/continuingstudies/certificates/mastergardener.html
Offered in collaboration with the David Douglas Botanical Garden Society, this intensive 78-hour course combines home study, classroom instruction and assignments. Participants learn from gardening experts about topics relevant to Northern B.C. To be certified as a “Master Gardener” 70 hours of volunteering within the community over two years is required after completion of the classroom sessions. Master Gardeners assist in horticultural education within the community by doing gardening clinics, lectures and demonstrations, working on research projects or working on school and community gardening projects and in many others areas. The Master Gardener Certification program includes a series of 12 courses, described below, which may be taken independently.

 

XHRT 101: Introduction to Northern Gardening
Workshop topics include: Botany basics - plant life cycles, internal plant parts, external plant parts, growth and development, environmental factors, plant communities (guilds), plant hormones and growth regulators;  Plant identification;  Zones and microclimates;  Soils (preview);  Season extenders (preview);  Most common causes of plant death;  Northern issues - wildlife, wildfire, sewage lagoons, etc.;  Choosing the right plant for the right place.

XHRT 102: Annuals and Vegetables 
Workshop topics include:  Types of annuals;  Gardening tools & equipment;  Preparing the soil;  Basic botany, variety selection and seed sources;  Starting seeds;  Harvesting and storage;  Propagation;  Seed-saving and genetics; Overwintering tender bulbs. 

XHRT 103: Perennials
Workshop topics include: Plant classification;  Sun/shade,  moisture & mulch; Invasive vs weedy; Propagation; Genetics and plant breeding; Designing with perennials; Maintenance and winterizing. 

XHRT 104: Woody Plants
Workshop topics include: Nomenclature & basic types; Planting and transplanting; Plants in the landscape; Winter injury; Compaction/construction damage; Fruit trees and berry crops; Broad-leaf evergreens; Seasons of bloom and fall colour. 

XHRT 105: Greenhouses and Cold-Frames
Workshop topics include: Types, pros and cons; Basic construction and materials; Managing temperature; Water and humidity; Pest and disease issues; Starting & growing plants; Temporary cold-frames; Four season harvest. 

XHRT 106: Landscape Design I
Workshop topics include: The history of landscape design; Styles and designers; Site and needs analysis; Wind, water, sun; Landscape planning

Other courses offered by UNBC include:

https://forms.unbc.ca/pls/banprod/bzckschd.P_CategorySearch?cat_in=XNRE
NSC Winter Workshop (XSIL 030)
UNBC hosts a workshop BC and Alberta professional and technical foresters, silviculturists and planners to discuss, debate and learn more about "Our Changing Landscape: Midterm timber supply. A wide range of silviculture topics is explored over the two day workshop with an emphasis on current issues of the day. 

What's New in Silviculture Surveys (XSIL 002)
Silviculture survey and regeneration milestone reporting requirements are key components of the Forest and Range Practices Act FRPA and Forest Planning and Practices regulation FRPR Forest Practices Code of British Columbia Act, Silviculture Practices Regulations. Survey information may be used for prescription creation, ascertaining compliance with standards, auditing or monitoring. It can also be used to update long-term history files for the opening and forest cover maps. Consistency in conducting surveys is important if the information collected is to be of value. There is a need to develop a method to keep persons conducting or monitoring silviculture surveys up to date. The objective of this workshop is to ensure silviculture surveyors are aware of the most current information that will impact the way silviculture surveys are carried out. The current Stocking and Free Growing Procedures Manual is provided.

Silviculture Surveys For Contract Administrators (XSIL 023)
In the field of silviculture surveys, the Ministry of Forests document Stocking and Free Growing Survey Procedures Manual is the reference on the subject. It has recently been revised and as a result operational procedures and contract documentation should be updated to take advantage of the flexibility it provides. Survey procedures have evolved over the years but the "baggage" of outdated methods has often been dragged along, resulting in a loss of the streamlining that was intended in the update. This course covers the Stocking and Free Growing Survey Procedures Manual as well as contracts and procedures. Participants bring their survey documents, contracts and sample surveys to the workshop and leave with revisions, suggestions and a series of issues to take back to your managers for further discussion. 

Road Engineering - Road Design (XENG 014)
This three-day course focuses on several key elements of forest road design including: route surveys, design parameters, horizontal and vertical alignment, earthwork volumes, mass haul diagram, construction survey and design presentation. The course provides participants with an in-depth review of fundamental design principles combined with a practical, hands-on approach to forest road design using RoadEng. Participants learn to input traverse notes into the Survey/Map module; set the required design parameters in all RoadEng modules; prepare a plan, profile, and cross-sections that meet industry and BC Ministry of Forests design and construction guidelines;  generate tabular output based on a completed forest road design; and recommend alternatives to existing forest road designs.

Introduction to GPS (XGPS 001)
The focus of this workshop is to teach participants how to use a GPS receiver, familiarize the various terms and functions associated with GPS use and to provide an opportunity for you to apply and practice basic GPS skills. The workshop consists of a combination of classroom and hands-on field related exercises. This course is targeted towards the GPS recreation grade handheld user who wishes to gain a better understanding of how to use their GPS unit. Course content will apply to the hunter, boater, forestry worker, hiker, skier, etc. Topics covered include how GPS systems work; GPS units and features; what can be done with a PGS unit; GPS navigation; area calculations;  WAAS; GPS accuracy and research; using, downloading and sending tracks and waypoints to and from digital maps. 

Refresh Your GIS Skills (XGIS 005)
This is for people who have taken training or have experience in the past using ARCGIS ArcMap and would like to use ARCGIS 9.x ArcView, ArcMap in their present job. A refresher about display, symbology, queries and basic analysis of spatial layers and attribute data will help you get back on track. You will display raster DEMs, satellite data and digital orthophotos as well as employ spatial referencing of projection systems (e.g. Albers, UTM, Geographic). Update your vector editing of Shapefile and Geodatabase point, line and polygon features and attribute tables. Learn to locate, download and process web-available free vector data (e.g. BC’s LRDW and Federal Geogratis).

Basic Forest Soils (XSIL 010)
Inappropriate forest practices are often applied because of a poor understanding of general soil principles, leading to soil degradation, hindered seedling survival and growth and longterm site productivity. This course consists of one full day in the field identifying soil horizons, classifying humus forms, soil texturing, estimating coarse fragment content and identifying parent materials. With an understanding of soil properties and processes, how soil components interrelate, you will not only be able to predict the soil’s response to treatments, but also contribute to the correct management of our forests.

Biogeoclimatic Ecosystem Classification (BEC) (XSIL 011)
This class and field workshop is an introductory course designed to meet the prerequisite requirement for the Silviculture Survey training modules. Workshop participants will learn basic ecological concepts and the role of the BEC system as a tool in forest management, its strengths and limitations. Students will have hands-on practice describing (in terms of site soil and vegetation features), identifying and classifying sites.

Windthrow Management (XSIL 024)
This course is intended for government, industry and consulting practitioners who design, implement, supervise or audit development plans, silviculture prescriptions, logging plans, harvesting and stand tending operations. Arborists and urban foresters dealing with forested parks, riparian buffers or greenways will also benefit. 

GIS Mapping In Geology And Mining (XGIS 002)
This course is for you if you are presently employed in mining and would like to use ARCGIS ArcView and 3-D Analyst licenses to better serve your mapping needs. 

In this five-day course you will: 

Geocaching (XGPS 012)
Geocaching is an entertaining adventure game for GPS users. Participating in a cache hunt is a good way to take advantage of the wonderful features and capability of a GPS unit. The basic idea is to have individuals and organizations set up caches all over the world and share the locations of these caches on the internet. GPS users can then use the location coordinates to find the caches. Once found, a cache may provide the visitor with a wide variety of rewards. All the visitor is asked to do is if they get something they should try to leave something for the cache. This workshop will introduce you to the basics of geocaching. 

Introduction to OziExplorer (XGPS 002)
OziExplorer is interactive software; it allows you to work on your computer with digital maps that you have purchased or scanned yourself. By using these maps, OziExplorer allows you to plan your trip by creating waypoints, routes and tracks on screen and upload these to your GPS. This one day course introduces the participant to the use and features of recreation-grade GPS (in relation to OziExplorer GPS Mapping Software). This course is targeted towards individuals requiring low-cost solutions to point sampling activities

Soil Conservation Survey Accreditation Course (XSIL 013)
As a legal requirement under the Forest Practices Code, maximum limits for areas occupied by soil disturbance and access structures must be specified in prescriptions. This three day course is specifically designed for forest personnel who will conduct formal soil disturbance surveys following either harvesting or mechanical site preparation. Successful completion of this course will result in accreditation as a soil disturbance surveyor. As a standard practice the Ministry of Forests requires compliance level surveys to be carried out by accredited surveyors.

Five Day Silviculture Surveyor Training (XSIL 020)
This five day combination classroom and field program is designed to assist individuals preparing for the upcoming survey field season. This course is also suitable for those who require an extensive review prior to writing the Silviculture Survey Accreditation Examination. Participants have the option of registering for the entire five day program or registering for one or more selected days. The course tuition varies based on the number of days selected. 

UNBC also offers safety training courses. 

University of the Fraser Valley

UFV offers an array of continuing studies courses, outlined at http://www.ucfv.ca/home.htm and http://www.ucfv.ca/Continuing_Studies.htm
Courses pertaining to the natural resource sector are listed below.

Milker Training certificate (12 weeks)

http://www.ufv.ca/agriculture/Programs/Milker_Training_Certificate.htm
Students learn how to handle cows quietly and efficiently, follow sanitary procedures and correct milking techniques, and sanitize milking equipment and milking parlours. Other topics taught include feeding, care of young stock, barn cleaning and maintenance, record keeping, and machine operation. The full-time Milker Training program prepares trainees for employment. Upon successful completion of the program, students receive a Milker Training certificate. (Students who have completed the one-year Livestock Production certificate program can opt to earn a Milker Training certificate by working in a milking parlour to fulfill the requirements for AGRI 192, Practicum I.)
	Course
	Title
	Credits

	AGRI 103
	Introduction to Milking and the Dairy Farm
	5

	AGRI 104
	Practical Milking Work Experience
	4

	AGRI 134
	Ruminant Animal Health
	3

	AGRI 183
	Farm and Equipment Safety
	3

	AGRI 231
	Dairy Production and Management
	3


Note: This program was not offered in 2008/09. 

Floral Design Certificate 

http://www.ufv.ca/agriculture/Programs/Floral_Design_Certificate.htm
This entry-level certificate program offers students in-depth, comprehensive training designed to prepare them for employment in the floral industry. Along with a significant theory component, the program is practical and current in terms of course content and relevancy to the field. Emphasis is on mastering the correct mechanics and basic shapes of floral design using fresh, treated, and dried floral products. Some advanced techniques will also be covered. The 256-hour program consists of seven modules, offered over a 12-week period, and includes 50 hours of practice in the industry. Upon successful completion, up to six credits may be applied to the UCFV one-year Horticulture Crop Production and Protection program.

Bear and Cougar Safety Training
This course is intended to provide information to recreationalists or workers who spend considerable time in the outdoors. As of January 2001, bear and cougar safety training is a requirement of the Workers’ Compensation Board. Participants learn how to prevent bear attacks and recognize bear behaviour. Myths about why bears attack are discussed

Agriculture and Horticulture programs 

Intro to Equestrian Coaching and Instruction
This is the first of two courses to help prepare for the Equine Canada Instructor/Coach Evaluation. Topics include the theory of coaching, discussion and lesson plan development using 20 common teaching subjects, and how to prepare for an Equine Canada exam. 

The Practice of Equestrian Coaching and Instruction
Students participate in five all-day mini-lesson practice sessions held on Saturdays at a commercial riding stable. Each session includes a lunchtime classroom discussion. Students can take Equine Production and Management (AGRI 238), offered through the Agriculture department at the Chilliwack campus. This course is helpful for horse owners who need information on feeding, breeding, and management. Topics include equine medical disorders, lameness, nutrition, facilities and equipment, and reproduction management of both the mare and stallion. Included are field trips and discussion of the different equine sectors. 

Pruning Workshop
This six-hour hands-on workshop will cover basic pruning techniques applicable to a wide variety of plant material. Participants will work on different trees, ornamental shrubs, and a fruit tree. Dress for the weather and bring pruning shears. 

Garden Design Fundamentals
Do you dream of having an attractive and colourful garden to enjoy? Is your own garden falling short of these expectations? Change is not difficult; just follow the basic principles of landscape design. Through creative use of plants and hardscape materials, you can create an easy-care garden to be proud of. This is a practical design course and includes lectures, slides, hands-on materials, and in-class work time. Some homework is required.

Berry update session for industry professionals
UFV's Agriculture Technology department and the B.C. Ministry of Agriculture and Lands are pleased to offer a one-day upgrading session for professionals in the berry industry. Industry specialists from several areas will help deliver relevant information specific to the berry industry, from soils, through growing to marketing the product. The workshop format will facilitate participation and sharing of experience.
Vegetable update session for industry professionals
UFV's Agriculture Technology department and the B.C. Ministry of Agriculture and Lands are pleased to offer a one-day upgrading session for professionals in the vegetable industry. Industry specialists from several areas will help deliver relevant information specific to the vegetable industry, from soils, through growing to marketing the product. The workshop format will facilitate participation and sharing of experience.


The Agriculture Technology Dept offers a variety of courses, which can be taken for credit or general interest.

AGRI 272    Agriculture Seminar Series
AGRI 163    Pest Biology & Identification

AGRI 124    Intro to Horticulture
AGRI 237    Intro to the Health and Nutrition of Farm Animals
AGRI 123  Horticulture Skills/Techniques for Fall

AGRI 220    Plants in the Landscape
AGRI 239    Management and Production of Beef, Sheep and Goats
AGRI 222    Vegetable Crop Production
AGRI 238    Equine Production and Management


Online Courses 
AGRI 223    Fruit Crop Production
AGRI 239    Management and Production of Beef, Sheep and Goats

University of Victoria
http://www.uvcs.uvic.ca/
UVic’s online calendar is at http://www.uvcs.uvic.ca/pdf/calendar.pdf. 

An overview of programs offered is available at http://www.uvcs.uvic.ca/programs/  

The University offers two programs of relevance to the natural resources sector. 

Restoration of Natural Systems Certificate 

http://www.uvcs.uvic.ca/restore/
Restoration of Natural Systems is an accredited program created to disseminate information about the emerging field of environmental restoration and to provide practical background knowledge, training, and skill development for those working in areas related to the restoration of natural systems. The program is offered by the School of Environmental Studies and Division of Continuing Studies. It can be completed in one year. While each course has its specific curriculum and objectives, all of the courses in the program contribute to students' knowledge and skill in:
· designing restoration projects that consider knowledge areas outside your current area of expertise 

· evaluating and adjusting projects in an ongoing manner 

· using scientifically rigorous approaches to restoration projects 

· analyzing critically and synthesizing relevant primary information sources, such as technical reports and scientific publications 

· understanding of ethics, laws, and policies governing restoration work 

· resolving disputes, consulting, and consensus building 

· improving clarity of oral and written presentations 

· recognizing the role of personal values in decision making 

· including traditional ecological knowledge in restoration planning 

· incorporating social and scientific knowledge in restoration planning 

The diploma option is open to students who wish to take the program for credit. It requires admission to both the program and the university. This option requires a minimum of 12 courses equivalent to 18 credit units (approximately 470 hours of course work). Courses taken under the diploma option may be transferred toward degree completion. The certificate option requires admission to the program, but not to the university. The certificate requires eight courses.

The following courses are mandatory for both the certificate and diploma programs and are offered every 1-2 years:

· Biodiversity and Conservation Biology 

· Ethical, Legal, and Policy Aspects of Environmental Restoration 

· Field Study and Practicum in Environmental Restoration I 

· Field Study and Practicum in Environmental Restoration II 

· Final Seminar (non-credit) 

· Principles and Concepts of Ecological Restoration 

· Selected Project in an area of specialization 

The rest of the program consists of electives. Certificate students need two electives (equivalent of 3.0 credit units). Diploma students need six electives (equivalent of 9.0 credit units).

· Advanced Principles and Concepts of Ecological Restoration 

· Ecorestoration Strategies: Case Studies 

· Ecosystems of British Columbia, Canada, and the World 

· Education, Communication, and Dispute Resolution in Environmental Restoration 

· Forest Restoration and Sustainable Forestry 

· Introduction to Non-Timber Forest Product (NTFP) and Their Management 

· Mining Reclamation 

· Non-Timber Forest Management and Sustainable Use in Major Forest Zones of B.C. 

· Reclamation and Restoration of Contaminated Sites 

· Restoration of Freshwater Aquatic Systems 

· Restoration of Marine Aquatic Systems 

· Role of Engineering and Geoscience in Environmental Restoration 

· Selection and Propagation of Native Plants 

· Soil Conservation and Restoration 

· Special Topics in Environmental Restoration (various topics of particular interest, e.g., grassland restoration: identification of grasses, sedges, and rushes) 

· Traditional Systems of Land and Resource Management 

· Urban Restoration and Sustainable Agricultural Systems

 HYPERLINK "http://www.uvcs.uvic.ca/restore/course-text.aspx?courseCode=er335B" 

The Native Species and Natural Processes Professional Specialization Certificate
http://www.uvcs.uvic.ca/nature/
This Certificate is designed for professionals who would like advanced training in natural restoration. The program is a Professional Specialization Certificate designed to provide advanced skills and knowledge in the field of natural restoration. This program teaches students how to mimic natural processes to create healthy ecosystems. This interdisciplinary program takes a holistic approach that recognizes the importance of both the social and biophysical dimensions of environmental restoration and provides an integration of theory and practice. Building on the Restoration of Natural Systems program, the certificate appeals to people working in the fields of biology, ecological restoration, agrology, landscape architecture, landscape design and management, forestry and environmental practice. Topics covered include: 

· Incorporation of native species into design 

· An ecosystems approach in planning and design of restoration activities 

· Restoration prescriptions which mimic natural processes 

· Urban ecosystems and the urban/rural interface 

· Invasive species control and management 

· Plant propagation techniques. 

Courses are typically offered in a distance format, enabling professionals from across North America to meet their annual professional development requirements.

Courses 

· Design Principles for Natural Processes 
· Selection and Propagation of Native Plants for Ecosystem Restoration 

· Natural Processes 
· Invasive Species Management 
· Special Topics in Native Species and Natural Processes
Vancouver Island University (Malaspina)
http://www.mala.ca/ccs/index.asp
An overview of the programs and courses offered by VIU is available at http://www.mala.ca/ccs/certificates/index.asp or http://www.mala.ca/ccs/programareas.asp
VIU offers continuing studies course in Nanaimo, Cowichan, Parksville·Qualicum and Powell River.
Within the natural resources sector, VIU offers the following Trades and Technical programs:
· Advanced Diploma in GIS Applications 

· Basic Marine Engineering Skills 

· Fire Officer Training 

· Forest Harvesting Equipment Operator 

· Master Gardener 

· New Faller Training 

· Public Safety Communications
Advanced Diploma in GIS Applications

The Advanced Diploma in GIS Applications provides skills training in geographic information systems (GIS) to university and college graduates who wish to strengthen their employment opportunities in GIS applications – an area that is in high demand around the world. Students have the option of taking the ADGISA Program either face-to-face or online. The face-to-face is an intensive, 8 month program where students have the opportunity to interact with instructors and colleagues in a classroom setting and engage in a work-study practicum. The online version extends over a 16 month period and has been designed for those unable to relocate to Nanaimo, British Columbia for the face-to-face option. ADGISA Face-To-Face begins in September and ADGISA Online begins in January. In both options, students learn how to will learn to use GIS as a spatial information and problem-solving tool in addressing real-world issues or problems. The face-to-face program has a 9 credit work-study practicum; the online version includes course work with a number of GIS project assignments. The range of GIS skills acquired in each version of the ADGISA program are the same – a skill set where graduates are well positioned to secure full-time employment in the field of GIS. ESRI’s ArcGIS is the main software package used in the delivery of these programs. Both face-to-face and online ADGISA program options are delivered as a package. No individual course applications are permitted. Although the program structure and delivery differs, the student learning outcomes are the same. Each course is worth 3 credits, with the exception of GEOG 591: GIS Applications Project, which is worth 9 credits.

	Face-to-Face
	Online

	GEOG 501
Foundations of Geographic Information Systems
	GEOG 501
Foundations of Geographic Information Systems

	GEOG 511
Geodatabases
	GEOG 511
Geodatabases

	GEOG 521
General Spatial Analysis
	GEOG 521
General Spatial Analysis

	GEOG 523
Advanced Applied Spatial Analysis
	GEOG 523
Advanced Applied Spatial Analysis

	GEOG 531
Visual Programming for GIS
	GEOG 524
Remote Sensing and Digital Image Processing

	GEOG 581
Management Issues In GIS
	GEOG 530
Programming Foundations

	GEOG 591
GIS Applications Project: Practicum
	GEOG 531
Visual Programming for GIS

	GEOG 593
Internet GIS
	GEOG 581
Management Issues In GIS

	 
	GEOG 593
Internet GIS


Courses

GEOG 501   (3)   Foundations of Geographic Information Systems 

Introduction to geographic information systems (GIS) theory and applications. Learn how geo-referenced data are captured, stored, analyzed, retrieved and produced using industry-standard software. Topics include: spatial data, data quality, vector and raster data models, map projections, coordinate systems, cartographic design principles, and sources of spatial data, including remotely-sensed data. (8:0:16 for 2 weeks) 

GEOG 511   (3)   Geodatabases 

An introduction to the structure and use of geodatabases. Topics include general database theory, instruction and practical exercises relating to the geodatabase structure, and the use of versioning to control multi-user access to large spatial databases. Students will also explore the personal geodatabase, coverage, and shapefile structures. (8:0:16 for 2 weeks) 

GEOG 521   (3)   General Spatial Analysis 

An introduction to spatial analysis techniques that addresses effective uses of GIS in solving real-world problems. Topics include analyzing tabular data, creating useful information from GIS data, displaying spatial information, editing vector and raster data, designing raster or vector models, and selecting overlay tools to obtain desired information from geographic data. (8:0:16 for 2 weeks) 

GEOG 523   (3)   Advanced Applied Spatial Analysis 

An advanced course in spatial analysis and GIS modeling that examines a range of techniques for different spatial applications. Topics include 3D terrain and hydrological analysis, geo-statistical analysis, network analysis, working with remote sensing and GPS data, and GIS modeling. Case studies are examined and assessed. (8:0:16 for 2 weeks) 

GEOG 524   (3)   Remote Sensing and Digital Image Processing 

Develops skills and techniques to acquire, enhance, interpret, and analyze aerial-photography and digital imagery using visual and computer-based methods for a wide range of applications. Topics include basics of electromagnetic radiation, imaging systems (with special attention to satellites), digital data, landscape interpretation, and digital image processing techniques. (8:0:16 for 2 weeks) 

GEOG 525   (3)   Global Positioning Systems (GPS) and Survey Analysis 

An introduction to global positioning systems (GPS) and survey analysis designed to develop an understanding of the theoretical and practical aspects of the use of GPS receivers as tools for data entry into GIS. Topics include basic procedures of surveying and how COGO can be used to precisely enter survey data into GIS. (8:0:16 for 2 weeks) 

GEOG 530   (3)   Programming Foundations 

An introduction to programming techniques for GIS applications, including programming using conditional execution structures, looping mechanisms, and class modules in the Visual Basic for Applications (VBA) environment. (8:0:16 for 2 weeks) 

GEOG 531   (3)   Visual Programming for GIS 

Develops skills and techniques in GIS customization and development. Topics include extending ArcGIS functionality using ArcObjects; an introduction to Visual Basic.NET; writing applications with ArcGIS Engine; and writing geoprocessing scripts with Python. (8:0:16 for 2 weeks) 

GEOG 581   (3)   Management Issues In GIS 

Explores the planning, design, and execution of a GIS-based project. Students will define objectives, identify data sources, and outline analytical procedures to be used in a selected project. Additional topics include management of GIS projects in progress and issues surrounding data quality and error propagation. (8:0:16 for 2 weeks) 

GEOG 591   (9)   GIS Applications Project: Practicum 

A nine-week GIS applications project undertaken independently or under the auspices of a sponsor. Implementation of the project designed in GEOG 581. Project intended to strengthen a student's technical, communication, interpersonal skills and employment opportunities. Presentation of project findings is delivered as part of GEOG 593 course. (0:0:0—135 for 9 weeks) 

GEOG 593   (3)   Internet GIS 

Explores the impact the Internet has had on the display of GIS information. Examines different ways to display geographical data and analyzes different Internet mapping systems. GIS-like web applications are designed, including the production of animations. HTML, XML, and JavaScript programming languages are used to build and customize Internet mapping sites. (8:0:16 for 2 weeks) 

Basic Marine Engineering Skills

5 Week Full Time Certificate Program
This Transport Canada approved program complies with the intent of TP-13720E and with revisions to the skills training requirement for Fourth Class Marine Engineers as outlined by the Canadian Marine Advisory Council. The program fulfills the skills training requirement for Fourth Class Marine Engineer candidates. This program is intended for engineer candidates. It provides them with the training needed to fulfill the Practical Skills Training when applying for the Fourth-class Engineer certificate bearing the International Convention on Standards of Training, Certification and Watchkeeping for Seafarers (STCW ) endorsement. It is for people already working as engine room ratings on ferries, tugs, fishing or coast guard vessels who are working towards their Fourth Class Marine engineering ticket with Transport Canada. It is not an entry level program. The course is delivered through face-to-face instruction, utilizing a variety of learning methods including: practical welding and machining projects, electrical wiring demonstrations, videos, written tests and assignments. Modules included in the program are (1) Oxy-Acetylene & Arc Welding: Basic Skills (2) Electrical: Basic Skills and (3) Machining: Basic Skills.

Forest Harvesting Equipment Operator

14 Week Full-time Certificate Program

This program prepares workers for employment as Forest Harvesting Equipment Operators in a variety of forestry settings. Through this program, students gain the fundamental knowledge and the basic skills required to safely operate and maintain the feller buncher and processor equipment.  The total length of the program is 14 weeks, which includes completing work assignments on both the feller buncher and processor simulators. The students must meet the minimum marks required by all courses to be placed in a practicum placement. The practicum placement is 200 hours in length and allows the students to put to practice the skills and knowledge learned throughout the program. For information see the Forest Harvesting Equipment Operator Program Guide.
Industry Certificates

. Occupational First Aid - Level 1

. Occupational First Aid - Transportation Endorsement

. What’s WHMIS

. Transportation Of Dangerous Goods

. WorkSafe: Hazard Recognition & Control

Heavy Equipment

Basic Mechanics, Servicing and Operation

Basic Mechanics (SWFB 005) – 16 hours

An introduction to basic mechanics of the equipment. Topics include: machine terminology; components and operation of the feller buncher and processor including engine operation, fuel systems, cooling systems, air intake and exhaust systems, starting and charging systems, hydraulic system, and undercarriage system; and identification of safety hazards.

Service And Maintenance (SWFB 006) – 30 hours

An introduction to basic servicing and maintenance of the equipment. Topics include: use of tools; use of lubricants, oils and filters; regular maintenance of engine system, fuel system, cooling systems, air intake and exhaust systems, starting and charging systems, hydraulic systems, implements, undercarriage; and basic troubleshooting procedures.

Machine Operation (SWFB 007) – 28 hours

An introduction to the skills and knowledge to safely and effectively operate the feller buncher and processor equipment. Topics include: pre-start and start-up procedures; using machine controls; loading and unloading; shutdown and lubricating procedures.

Forestry Skills

Forest Stewardship and Ecosystems Functions

The Forest Stewardship Training Module prepares forest harvesters throughout British Columbia to conduct land based timber harvesting operational activities according to Best Management Practices (BMPs) based on basic ecological principles and functions and sound sustainable forest management principles and forest stewardship concepts embodied in all forest management legislation.

Basic Forest Surveying And Mapping (SWFB 010) – 8 hours

An introduction to current methods used to survey and map forested areas in BC. Topics include: information obtained from a forest survey; surveying principles; types and methods of forest surveys; basic survey procedures.

Tree Biology

An introduction to tree biology. Topics include: tree anatomy; parts of a tree and their function; photosynthesis; respiration; transpiration; absorption, translocation and the vascular system; growth and development; insects and pathogens; implications for the logger.

Tree Species Identification

An introduction to tree species identification. Topics include: plant classification and scientific names; use of plant characteristics for tree identification; and skill practice in identification of commercial tree species. 

Orientation To Timber Cruising

An orientation to current and future timber cruising methods employed by the Ministry of Forests and Range for the appraisal of standing crown timber.

Introduction To Log Scaling And Grading

An introduction to the process and procedures used to measure the volume and value of harvested logs in British Columbia. 

Introduction To Harvesting Methods, Road Construction, And Log Waste Assessment

An introduction to forest harvesting systems and forest road construction practices and procedures common in British Columbia. The focus will be on harvest systems commonly used in British Columbia, and Road construction, maintenance and deactivation procedures. Included is an introduction to the purpose, processes and procedures used to survey and assess logging waste in British Columbia.

Chainsaw Operation And Safety - Basic Course

An introduction to basic chainsaw operation, maintenance and safety. Topics include: safety precautions and protective equipment; hazard assessment; regulatory requirements; injury prevention; chainsaw operation and handling skills; and chainsaw maintenance.

Soils Conservation For Equipment Operators

An overview of soil disturbance and soil conservation practices, designed for forest operators involved with logging operations. Topics include: the science underlying soil disturbance survey procedures; maximum soil disturbance limits and how they are applied; and assessing and preventing soil disturbance in the field.

S-100 Basic Fire Suppression & Safety

This course meets WCB and BC Ministry of Forests and Range regulations and training requirements for forest fire fighters. Topics include: fireline safety; fundamentals of fire fighting and fire suppression; fire behaviour; tools and equipment; and water delivery using portable pumps and gravity systems.

BC Timber Sales (BCTS) Environmental Management System And Spill Response

An introduction to Environmental Management System (EMS) requirements and information regarding spills and spill response.

Wildlife Danger Tree Assessors Course

An introduction to identification of wildlife trees and assessment to ensure worker safety and habitat protection when operating around wildlife/dangerous trees. Topics include: assessing wildlife habitat; assessing failure potential and hazards; determining response and management procedures. This course is recognized by WorkSafe BC, and BC Ministry of Forests and Range.

Simulator Experience

Simulator Training - Feller Buncher/Processor

This course provides training with a logging equipment simulator, introducing the fundamental skills and techniques to operate harvest processors and feller bunchers.

Practicum Placement - 200 hours (40 hours observation, 160 machine time)

Faller Training Certificate Program
The Faller Training Program, offered in partnership with the BC Forest Safety Council, was created to ensure new fallers entering the workforce are properly trained and prepared to work in a safe, productive manner by maintaining the BC Faller Training Standard. The New Faller Training program includes 5 days of class work and 25 days of closely supervised field training followed by up to 180 days of falling activity under close supervision, before taking the faller certification exam. WorkSafeBC (WSBC) requires all fallers in BC to be certified. Upon completion of the program students will be given the opportunity to apply for certification through the BC Forest Safety Council.

Students will be prepared for employment as Fallers in BC. New Faller Training Program graduates are in demand. The workforce is aging, and employers need professionally trained and certified fallers to fill vacancies created by increased retirement rates in this industry. 100% of recent graduates are employed as Fallers in BC. Many received multiple job offers.

Participants 

1. Develop the skills and knowledge expected in the industry.

2. Understand the BC Faller Training Standard and become familiar with the WCB regulations that apply to the industry.

3. Work through a Field Skills Record Book. Students must demonstrate the ability to safely perform the skills before progressing to the next level.

4. Apply theory through hands-on practical training. 

Advanced Timber Cruising 
Gain the skills required for a timber cruising position using cruiser call grades and net factoring (CGNF). Learn practical field skills and procedures for collection of cruise data as per Coastal CGNF procedures. Topics include basic B.C. Coast statutory log grades and sorts, and the determination of net factors for logs using scaling conventions and other methods. Prerequisite: Understanding of basic timber cruising techniques and data collection; field experience, familiarity with B.C. Coastal statutory log grades.
FRST 020 Introduction to Timber Cruising 

Learn to accurately measure and assess the volume and quality of trees within a sample plot, emphasizing practical field skills and procedures for accurate collection of the standard cruise data required by the BC Ministry of Forests. Includes basic traversing and mapping, accurate compassing and field measurements, timber cruising theory and design, detailed data collection and recording, basic cruise compilations, and timber volume calculations. 

FRST 051 Resource Inventory Standards Committee Field Operator GPS Training 

An introduction to GPS concepts and methods relevant to resource inventory surveys and the collection of field data. Topics include: use of GPS receivers; collection of complete and useful field data; making appropriate GPS data collection decisions in the field; navigation using GPS; note keeping and equipment care. 
Log Scaling 

This Log Scaling course is approximately 16 weeks long and provides the theory training and practical experience that prepares students for the completion of the Provincial Log Scaling Examination. 

Wildlife Danger Tree Assessors Course 

This series of courses will be offered on Vancouver Island through University of Northern British Columbia. 

Outdoor Safety: Bear and Cougar Awareness 
Learn to handle and avoid encounters with bears and cougars. Students learn about behavioural types, food attractants, body language, safety measures and how humans contribute to conflicts between themselves and animals. 

Geographic Mapping

VIU offers the following GPS courses

· Resource Inventory Standards Committee Field Operator GPS Training 

· Introduction to OziExplorer GPS Software 

· Introduction to GPS 

· Introduction to GIS I 

· Geocaching And GPS Use: High Tech Treasure Hunting
Landscape Integrated Pest Management Pesticide Certification 
Gain knowledge and skills to challenge the Landscape IPM Provincial Government Certification Examination, a legal requirement for those applying pesticides on a fee for service basis. Topics include: Integrated Pest Management Act and Regulations; related legislation; nomenclature; toxicity; basic IPM principles; safe handling and application of pesticides. Students may write the examination at the end of the course, under instructor supervision. 

Other Agriculture course include 

· Agriculture Tourism: Are You Ready To Harvest The Benefits? 

· Agriculture Tourism: Are You Ready To Plant The Seeds? 

· Commercial Turfgrass Management - Introduction 

· So You Want To Be A Landscaper
· A Natural Christmas 

· Back To The Earth Growing Organic Foods 

· Beekeeping Advanced 

· Beekeeping In The Warm Land 

· Custom Garden Ornaments With Hypertufa 

· Growing And Pruning Fruit Trees 

· Maximizing Curb Appeal 

· Practical Landscape Design 

· Pruning Ornamental Shrubs 

· The Basic Elements Of Gardening Practices 

· Year Round Harvest
· Essentials Of Pruning 

· Essentials Of Pruning 

· Garden Photography 

· Herbs For The Home 

· Rose Care 

· Small Space Edible Gardens 

· Cool Climate Viticulture 
Master Gardener Program

Part-time Non-credit Certificate Program

The Master Gardener Certificate Program combines classroom instruction, followed by 70 volunteer hours in which students have the opportunity to share their knowledge and passion about gardening with the community. The program is intended for the enthusiastic home gardener, and provides an opportunity to develop gardening knowledge and skills, and to share that expertise with the community. The aims of the Master Gardener Program are (1) the provision of the most current and reliable environmentally responsible home gardening information available and (2) the provision of the training necessary to prepare graduates to share that information with the gardening public. This program provides an opportunity for participants to: meet other gardeners in an atmosphere of sharing and exploration; fill gaps in their gardening knowledge; provide satisfying solutions to future gardening problems; learn where to find the answers to new challenges; give back to the community some of the joy that gardening has afforded you over the years. The program is based on a multifaceted approach to gardening problems and emphasizes the promotion of plant health, the use of an environmentally responsible approach, and the employment of integrated pest management, reflecting its underlying philosophy of stewardship.

Camosun College
http://camosun.ca/ce/index.html
Camosun offers a handful of natural resource sector continuing studies courses. It also offers trades related courses. Details are at http://camosun.ca/ce/trades.html
Landscape Design Fundamentals

Beginner designers and homeowners learn how to design and prepare a small scale residential landscape plan, developing basic design skills as they work with an experienced landscape design consultant. Topics include site analysis and concept planning; types of materials available; sun/shade considerations, use of common landscape graphics, and how plants are used as design elements. Students are encouraged to work on their own site plans as they practice their design skills. Materials required for sketches/plans will be discussed at the first class. An optional final exam is available for those that wish a "Confirmation of Successful Completion" at the end of the course. 

Lawn Sprinkler Installation

Learn how to design and install your own lawn sprinkler system. Topics include preparing an effective layout, calculating sprinkler head requirements, and setting up and adjusting controls and timers. Bring a plan of your property with extra paper, a pencil, ruler, and compass. 

Organic Farming as a Business

Are you thinking of organic farming as a profit- making business? Learn the in's and out's of finding farm land, determining acreage, planning for efficiency, maximizing tax breaks, developing your farm plan, identifying profitable crops, finding labour, selling produce, and finding support organizations. Emphasis is on planning, operating and marketing your organic farm. Includes fieldtrips to local organic farms. 

Organic Gardening – Increasing Your Yield

Raise beautiful organic vegetables and fruits year round! Learn techniques used in organic farming including building your soil, avoiding pests, planning your calendar year, saving your own seeds and planting difficult crops. This popular course includes four fieldtrips to local organic farms.

Pesticide Applicator: Landscape General

A Landscape General certificate is required for anyone applying pesticides on public lands or pest management services to clients on private land. You will learn the safe use of pesticides in controlling insects, weeds and diseases and explore alternatives to the use of pesticides. Ministry of Water, Land & Air Protection exam is administered on the last day and the Ministry will issue your certification (valid for 1 or 5 years depending on your mark). Participants must be a least 16 years of age and show picture ID to write the exam. Exam and study kit included in tuition.

Pruning & Maintenance of Trees

Did you know poor pruning practice can damage your trees? Join a professional arborist and learn how to properly plant and prune ornamental and fruit trees and shrubs. Topics include planting, staking, training, and pruning techniques. Course runs for two evening sessions followed by a Saturday fieldtrip for hands-on practice and observation.

Tree Identification

Know your trees! Led by a professional arborist, this course will teach you the basic principles of identification, tree families, and how to distinguish trees by their physical characteristics. Includes classroom session on Thursday evening and fieldtrip to Royal Roads on the Saturday.

College of New Caledonia
http://www.cnc.bc.ca/CNC_Programs/Program_websites/CE.htm
CNC offers a large selection of trade training courses. Many indirectly benefit the natural resources sector and are listed at http://www.cnc.bc.ca/CNC_Programs/Program_websites/CE/Trades.htm. Others which pertain directly to the natural resources sector are noted below.
Forest Operations


ATV Rider


Basic Fire Suppression and safety (S-100)


Basic Fire Suppression and Safety (S-100): Recertification

Millwright / Machinist


Computer Numerically Controlled Machining (Basic)


Hoses, Clamps and Fittings Workshop


Hydraulics-Basic/Intermediate or Advanced


Laser Alignment


Lubrication and Bearings


Small Tools Workshop


Upgrading for Millwright IP Certification


Vibration Analysis Workshop

Safety Courses offered:


Chainsaw Safety


Confined Space 


Confined Space Entry and Rescue


Developing Effective Safety Committees


Due Diligence


Effective Tailgate and Safety Talks


Fall Protection Awareness


Fit Testing


Gas Detection


H2S Alive


Hazard Recognition and Control


Heat Stress Management


Incident Investigations


Joint Health and Safety Committee Training (Level 1: WorkSafe)


Occupational Health and Safety in Small Business


Pesticide Applicator


Preventing and Investigating Musculoskeletal Injury


Preventing Workplace Violence


Refusal of Unsafe Work


Respiratory Protection


Rigging and Lifting


Spill Response


Supervisor Safety Management


Traffic Control Person Certificate


Transportation of Dangerous Goods


WHMIS


Workplace Inspections


Workplace Orientation and Worker Certification/Qualification

Heavy Equipment Operator Training 

In partnership with Nahanni Construction Ltd, CNC offers one-on-one training in operating an excavator. The course covers forestry, mining, oil and gas lease construction, and pipeline and civil construction. Course content can be tailored to individual students’ requirements. Topics include:  introduction to theory and safety regulations, effective operations of hydraulic controls (boom and stick), and preventative maintenance.

Excavator Training
The one-on-one training program teaches people about road building, sloping, ditching, clearing, and landscaping. Also covered are theory and safety regulations, effective operations of hydraulic controls (boom and stick) and preventative maintenance.

College of the Rockies
http://www.cotr.bc.ca/ConEd/
http://www.cotr.bc.ca/conEd/cotr_web.asp?IDNumber=157
College of the Rockies offers a variety of continuing studies course. Those of interest to the natural resource sector include a Timber Frame Construction certificate and Practical Herbalist Programs, plus the short course listed below.
Introduction to Orcharding 
Growing Plants for Fun and Profit
Landscape: Design, Construction and Maintenance 
Pesticide Applicator 
Pruning 

Landscape Design 

Safety

Avalanche Skills Training 
Avalanche Skills Training 
Avalanche Skills Training 
Avalanche Skills Training 
Avalanche Skills Training for Snowmobilers 
Raft Guides Course 
Survival Techniques, Outdoor
Swiftwater / Flood Rescue Operations (SFR-0) Level 2
Swiftwater / Flood Rescue Technician (SFR-T) Level 3 

S100 Basic Fire Suppression and Safety 
S100A - Basic Fire Suppression and Safety Recertification
Oil and Gas Training
Introduction to Oil and Gas 
Oilfield Safety Training 

Natural Building

Natural Building School 
Natural Building School: Module 1 - Construction Fundamentals 
Natural Building School: Module 2 - Natural Building Design 
Natural Building School: Module 3 - Post and Beam for Natural Infills 
Natural Building School: Module 4 - Natural Building Components 
Natural Building School: Module 5 - Straw Bale Building 
Natural Building Workshop - Adobe and Cob Building 
Natural Building Workshop - Cordwood Stackwall 
Natural Building Workshop - Light Clay Wall Infill 
Natural Building Workshop - Living Roof Systems 
Natural Building Workshop - Solar Energy Systems 
Straw Bale Building 

Douglas College
http://www.douglas.bc.ca/calendar.html
Douglas College offers a selection of continuing studies courses. The only one that appear relevant to the natural resources sector is 

Roadbuilders and Heavy Construction Foundation Program

http://www.douglas.bc.ca/training-community-education/bc-roadbuilders.html
The Road Builders and Heavy Construction Association Foundations Program is a four week program offered every second month at Douglas College's Surrey Training Centre. Offered in conjunction with, The Road Builders and Heavy Construction Association, the program is ideal for those seeking entrance to the trades or those with industry experience looking to start an apprenticeship in BC's robust Road Building and Heavy Construction industry. 

Participants leave this 4 week program with:

· a Level 1 First Aid Certificate 

· a Flagging and WHMIS certificate 

· a Road Builders Safety Training System Certificate 

· a Certificate of Completion from the Industry Training Authority

The Foundation Program is a pre-requisite to enter further training and apprenticeship programs for:

· Asphalt Paving/Laydown Technician 

· Heavy Equipment Operator Technician 

· Utilities Installation Technician

Langara College
http://www.langara.bc.ca/cs/
http://www.langara.bc.ca/cs/programs/cs_new_courses.html
Langara does not appear to offer courses directly related to natural resource sector interests.

North Island College
http://www.nic.bc.ca/programs/ce/index.asp
North Island College offers a small number of continuing studies programs of interest to the natural resources sector. Other offerings are detailed at http://www.nic.bc.ca/calendar/
Horticulture and Customer Service Program

The Horticulture and Customer Service program provides training for entry level employment in the horticulture and customer service industry. The classroom learning will be applied and practiced in a horticultural setting, both gardens and at a greenhouse. The program runs from February to October. Program modules will cover but are not limited to: plant propagation, approaches to and resolution of gardening problems, garden design, customer service, employment opportunities, safety issues and tool use, and business aspects of the horticulture industry. The program delves into all aspects of greenhouse science, including design and construction, controlling heat, moisture, ventilation and pests, the study of plants, diseases and propagation, and crop production and marketing. Students must complete a project and practicum to complete this certificate. 

Greenhouse Management
This eight month, six-course program was developed in consultation with the greenhouse industry and business owners. It is a solid, from-the-ground-up curriculum providing a foundation on which to build opportunities, whether you have an existing greenhouse, are considering building one, wish to work in one, or want to start your own business. The program delves into all aspects of greenhouse science, including design and construction, controlling heat, moisture, ventilation and pests, the study of plants, diseases and propagation, and crop production and marketing. Students will attend lectures, go on field trips, conduct lab work, grow plants in a greenhouse, create a business plan and test their skills in a practicum. 

Marine Training

The Marine Training Centre at North Island College offers marine programs and courses for commercial and recreational mariners. Most of the offerings require previous experience on the water under the provisions of STCW 95 (Standards of Training, Certification and Watchkeeping). It is our intention to aid mariners throughout the Central and North Island by making marine training courses convenient and accessible and designed to help people prepare for Transport Canada Marine Safety examinations. Prior to enrolling in a program of study, it is advisable to verify with Transport Canada personal requirements/prerequisites for age limitations, seatime, certificates, voyage descriptions, area of operation, vessel size and type. 

Salmon Farm Technician

With the growth of the aquaculture industry, the Salmon Farm Technician program is designed primarily to train individuals in the practical skills required for the raising of salmon at sea cage sites. The program consists of two distinct levels of training. The three-month Level One program is designed for those who have no prior experience in the field and are interested in a career in salmon farming, or those who are employed and have an opportunity to receive this training through their employment. Courses in the program focus on the skills, knowledge and certificates required for employment as a Salmon Farm Technician. The Level Two program is available upon successful completion of the Level One program. In the Level Two program students build on the foundations of Level One to enhance skills and employment opportunities, via distance education. Courses may be taken in any order, on a flexible schedule while working in the industry. Note: This program was suspended in 2008/2009. 
Animal Care Aide

This part-time certificate program provides the knowledge and basic skills needed for entry level employment in animal care facilities. It is intended for individuals with no previous formal training, and for existing staff and volunteers who wish to upgrade their skills. The program emphasizes small animal care in hospital/clinical settings; however the training is valuable and transferable to other animal care settings.  The program is designed primarily to meet the demands for trained personnel in veterinary hospitals and animal care shelters. Graduates may also find work and/or volunteer opportunities in settings such as: animal recovery centres, pet stores, zoos, game farms and similar businesses, grooming businesses, kennels, and large animal farms. 

Northern Lights College
http://www.nlc.bc.ca/public.campus.cewt.php
NLC offers a number of courses of direct and indirect interest to people in the natural resources sector. Key examples include. 

· Adventure Tourism 

· Land Agent 

· Land Reclamation 

· Millwright Apprenticeship Training 

· Millwright Foundation Trades Training 

· Oil and Gas Field Operations 

· Power Engineering and Gas Processing 

· Renewable Resources Technical Assistant 

A complete listing of NLC courses is available at http://www.nlc.bc.ca/public.course.php
Northwest Community College

http://www.nwcc.bc.ca/CE/Index.cfm
Northwest Community College's Continuing Education & Industry Training (CEIT) department provides a diverse selection of courses and short-term training programs of interest to people in the natural resources sector.

School of Exploration and Mining Courses & Programs 

http://www.nwcc.bc.ca/SEM/Courses.cfm
Camp Management Program
The Camp Management Program (CAMP) combines practical and technical skills training needed to build and maintain temporary camps used in remote work sites. Training consists of classroom learning and hands-on field experience where students work together to safely and efficiently build and maintain a fully operational exploration camp. 
Taught by industry-experienced instructors, this program provides students with recognized safety certifications including: WHMIS; First Aid Level 1; Transportation Endorsement; FoodSafe Levels 1 & 2; Chainsaw Safety; Helicopter Safety; Bear Awareness; S-100 Fire Suppression; ATV Safety Training; Small Engine Repair; Transportation of Dangerous Goods; Propane Safety; and Spill Response. 
Training specific to camp management includes: camp planning and layout; health, safety, and land-use permitting; environmental considerations; essential supplies and materials; construction; fuel, food, and other camp resources ordering, delivery, and storage; grey water and waste management; electrical and plumbing set up and troubleshooting; regular maintenance and inspections; computer use; leadership skills and conflict resolution. 
Upon completion of the program, graduates will have the skills and knowledge desired and required by exploration and expediting companies that service the exploration and mining industry. This training is also transferable to other resource industries that work in remote locations such as guide outfitting and forestry. 

Drill Core Technician
This course provides graduates with practical skills required to observe, measure, and record information from diamond drill core. Core technicians complete geotechnical dorms which capture detailed observation and present information in a manner that aids interpretation. The quality of information provided by a core tech plays an important role in the prediction and definition of ore bodies. Field trips to industry work sites are included. Upon graduation, students will know how to process and safely handle core boxes; operate and maintain a core-splitter; and correct procedures for handling samples. 

GPS, Map, Compass and Notetaking
Learn basic navigation using GPS, map and compass. Discover how to read and interpret maps, find a location, estimate distances, and plot a course. Compassing, traversing and notetaking is practiced in the field. 

Metal Leaching/Acid Rock Drainage (Field School)
This course provides a practical understanding of metal leaching and acid rock drainage (ML/ARD), the major environmental and reclamation challenges faced by the mining industry. ML/ARD is a multi-disciplinary subject, involving a large number of processes, each with demanding information requirements. It is also an applied science, with much of the current knowledge residing in company reports and leading industry practitioners and regulators.  This course provides a basic understanding of the procedures used to assess and prevent potential ML/ARD impacts. Much of the time is spent touring mines in the Smithers area, which are world leaders in ML/ARD mitigation. The tours allow participants to observe state of the art ML/ARD practices. Participants gain experience in how ML/ARD test work is conducted, mitigation plans are developed, and challenges are dealt with. In addition to the mine tours, ML/ARD practices and the underlying theory are illustrated using case studies drawn from the instructors’ experience with mines in Canada and throughout the world. 

Mining Exploration Field Assistant
The Mining Exploration Field Assistant program prepares individuals for the safety and physical demands of entry-level employment in the mineral exploration sector. Employers of previous graduates include expediters, mining consultants, government, drilling, junior exploration, and geoscience companies. Part of the course is in the classroom while the rest of the course is taught outdoors in a remote tent camp. Afterwards, participants will have opportunities to work with Employment and Job Placement Advisors to assist graduates in gaining employment. The Mining Exploration Field Assistant program is a drug and alcohol free environment. Applicants must be 19 years or older at the time of the course. 

Prospector Basic Training
This six-day course is for people interested in prospecting for fun and profit. Courses provide the basic information required to become a successful prospector and may also be of interest to the amateur rock hound. Participants will learn: Rock and Mineral Identification; On-line Claim Staking & Claim Management; Basic Geology & Mineral Deposits; Rock, Soil, & Stream Sediment Sampling; and will participate in a prospector field day. 
Surface Diamond Driller's Helper
This hands-on program combines safety training and basic drill maintenance skills required for new driller’s helpers to prepare for entry-level employment. The program includes approximately eight days of safety training. Certificate courses include Chainsaw Safety, WHMIS, Helicopter Safety, Bear Awareness, Propane Handling, HAZMAT, OFA Level 1, and Transportation Endorsement. Students spend an additional five days developing competency with routine drill maintenance procedures using drill equipment. 

Oil & Gas

Enform Chainsaw Basics Level 1 
This course covers personal protection; chainsaw maintenance and handling; and safe falling, limbing, and bucking practices. It’s delivered over a minimum of 16 instructional hours, including both theory and hands–on practice. Students who successfully complete the prescribed practical skills and examination for the course receive a certificate of completion from Enform. 
Note: Suggested minimum age is 16 years old. Certification lasts three years. Students are required on Day 2 to have: appropriate work clothing, saw pants, steel-toed work boots, hard hat with muffs and visor, gloves, reflective vest and safety glasses, emergency whistle, and chainsaw with tools.

H2S Alive
The H2S Alive program prepares workers to recognize hydrogen sulphide hazards to save themselves, as well as perform basic rescue during an H2S incident. The course combines theory and practice with each student using detection equipment and breathing apparatus, and performing mouth-to-mouth resuscitation. Upon successful completion, each candidate will be issued an H2S Alive certificate.

Marine Courses

Boat Pro Seminar
The boat pro course is a great way to learn or brush up on basic essentials of boating safety. This course covers the essential information, reviewing: marine rules of the road, safety equipment regulations, navigational aids you need to know, anchoring basics, and much more. Upon successful completion students receive a Pleasure Craft Operator’s Certificate, which will be a mandatory requirement for every boater as of September 15, 2009. 

Boating Safety Challenge Exam
If you are an experienced mariner you may take a challenge exam. You can arrange a time that is convenient for you by calling your local campus. 

Boating Safety Self-Study
This self-study course covers the required material for the Pleasure Craft Operator Card. You may purchase the self study package, study at your own convenience and, when ready, challenge the exam. 

Canadian Power & Sail Squadron Boating Course
This ever popular course is designed for boaters who wish to safely operate power and sail pleasure boats in coastal and inland waters. The course is conducted one evening per week, with homework assignments for each session. There is a final examination. 
Course content covers: characteristics of boats; licensing, registration & other requirements; mandatory/optional equipment; magnetic compass, preparing to launch; ropes, lines & knots; handling a boat under power/sail; collision regulations; Canadian aids to navigation; GPS and charts; navigation; conning; intro to plotting; plotting & labelling; cruising single-handed; anchors and anchoring emergencies, supplementary topics; Canadian Power & Sail Squadrons; manners and customs; practice cruises. 

Coastal Navigation
This course covers chartwork, pilotage, collision avoidance, meteorology and electronic instruments. It provides the knowledge to safely navigate a small vessel. Note: Participants should have some experience on the water.

Fishing Master IV 
Every person serving as Master (Captain) of a Canadian Fishing Vessel is required, under the Canada Shipping Act 2001 - Canadian Personnel Regulations, to hold a Fishing Master Certificate of Competency. Depending on size of the vessel and the area where operations take place, this may be a: 
1) Small Vessel Operator Proficiency Certificate - This certificate is restricted to fishing vessels under 15 gross tonnage and operating within 25 miles of the shore and 100 miles of a safe port; 
2) Certificate of Service as Master of the fishing vessel under 60 gross tonnage - This certificate has a “sunset” clause and will only be available for approximately seven years from 2007. The holder of this certificate may act as Master on board a fishing vessel of not more than 60 gross tonnage engaged on an unlimited, a near coastal, Class 1 or 2 or a sheltered waters voyage, according to the voyages on which the qualifying service for the certificate has been acquired. The validity will be specified on the certificate: or a 
3) Fishing Master IV - The holder of this certificate may act as Master on board a fishing vessel of not more than 100 gross tonnage engaged on a near coastal or sheltered waters voyage and as Officer-In-Charge of the Watch of a fishing vessel of any tonnage engaged on/near coastal or sheltered waters voyage. .

Marine Advanced First Aid
This course provides comprehensive First Aid and CPR techniques with scenarios taken from the marine/fishing industry for individuals who need a basic training level in First Aid & CPR for the marine industry. The course covers a variety of topics from basic first aid such as cardiovascular emergencies for Adults, CPR Level A, and other topics including choking, airway and breathing emergencies and prevention of disease transmission and progresses to in-depth ones including sudden medical conditions and injuries to the head and spine. 

Marine Basic First Aid
This course provides comprehensive First Aid and CPR techniques with scenarios taken from the marine/fishing industry for individuals who need a basic training level in First Aid and CPR for the marine industry.

Marine Emergency Duties (MED)-A2
Recommended for captains and operators of passenger vessels, this Transport Canada approved course provides seafarers with various safety related skills associated with small boat operation and ensuring the safety of passengers. Students receive a Transport Canada TC EXN 24 certificate upon successful completion of the course. Topics include hazards associated with the marine environment, developing skills to assist passengers to survive an emergency, and maintaining safety equipment and keeping safety records. 
Marine Emergency Duties (MED)-A3 
MED-A3 is a basic personal safety training certificate course which is mandatory for persons working as crew members of fishing vessels or small commercial vessels not greater than 12 metres in length, operating no more than 25 miles offshore. Transport Canada requirements state: Every member of the complement of a ship shall, before the member has completed six months on board ships, obtain a certificate of member’s successful completion of training, at a recognized institution, in marine emergency duties with respect to basic safety.

Masters Limited
If you are considering running a vessel over five gross tons and less than 60 gross tons, possession of a Masters Limited Certificate is mandatory whether carrying passengers or not. This certificate requires a minimum of two months sea-time on a vessel of five gross tons or greater, MED-A2, ROC-MC, Marine Advanced First Aid certification and a seafarer’s medical examination. Upon completion, students are responsible for arranging an oral examination by a Transport Canada Mariner Examiner. 

Restricted Operator Certificate Maritime (ROC-M)
This maritime radio course teaches emergency radio procedures and everyday operating techniques for you and your family. The course also prepares you for the Restricted Operator Certificate (Maritime) with DSC Endorsement examination.

Restricted Radio Operator (ROC-MC)
This radio communications course enables radio station personnel, both ashore and afloat, operating all types of marine radio systems compatible with the international standard of the Global Maritime Distress and Safety System (GMDSS), to efficiently utilize aspects of the GMDSS communications systems applicable to sea area A1 operations. (This includes most of British Columbia’s coastal waters.) This certificate is a requirement for most vessels over eight metres in length and operating outside of sheltered waters. Note: This certificate is a requirement for most vessels over eight metres in length and operating outside of sheltered waters. 
Simulated Electronic Navigation (SEN) Ltd
Every Fishing Master certificate including the Fishing Master Certificate of Service for vessels to 60 gross tons include a requirement for the certificate holder to have a Simulated Electronic Navigation Certificate. This certificate will provide the Small Commercial Vessel Watch-Keeper with a thorough knowledge of the application of the Collision Regulation as it applies to the keeping of a navigational watch while using radar. If you are interested in the Simulated Electronic Navigation Ltd. course please contact Transport Canada at (250) 627-3045 for a complete list of requirements for certification. 
Small Vessel Operator Proficiency (SVOP)
This course provides basic theoretical knowledge to persons with specified practical skills and experience in commercial (non-recreational) power driven vessels. On completion of the course, the student will have developed the skill and knowledge to take charge of a vessel under 15 gross tons operating in designated waters. The SVOP Certificate is valid for the operators of a small non-passenger commercial vessel. This may be a fish farm utility boat, a small trading vessel or patrol vessel (Canadian Coast Guard, Police, Conservation, Fireboats and Fisheries vessels, etc.) under eight metres LOA and five gross tons operating in Home Trade 4 and minor waters limits. 

Outdoor Recreation & Safety

ATV Rider Safety
The ATV Rider Safety Course teaches the principles and behaviours of safer and more responsible ATV riding. The course consists of both discussion and riding lessons. Discussion lessons cover the principles and practices of riding an ATV, while the riding lessons provide practice of riding exercises under the supervision of a licensed instructor. Industry workers and recreational users are welcome. 
Bear Awareness
This 8-hour course provides up-to-date instruction on black and grizzly bear ecology and behaviour so that you can apply your knowledge to proactively reduce the risk of encountering and attracting bears. The course includes hands-on practice with bear spray. 

CORE - Hunter Training
Successful completion of the Conservation and Outdoor Recreation Education (CORE) course is mandatory for all residents applying for their hunting license. This course provides information about outdoor survival, hunter safety, wildlife, gun handling and first aid. 
Prerequisite: Participants must be 10 years of age or older. 

Firearms Safety - Non Restricted PAL
To acquire firearms in Canada you require a Possession Acquisition License (PAL), formerly known as the Firearms Acquisition Certificate. To apply for a PAL you must prove you have successfully completed a course or test in the safe handling and use of firearms and the laws relating to them. Successful completion of this class enables participants to submit their application for a non-restricted PAL. 
Note: This course is a prerequisite for the Firearms Safety-Restricted PAL course. 
Prerequisite: Participants must be 12 years of age or older.

GPS, Map, Compass and Notetaking
Learn basic navigation using GPS, map and compass. Discover how to read and interpret maps, find a location, estimate distances, and plot a course. Compassing, traversing and notetaking is practiced in the field.

Industrial Snowmobile Operator 
The Industrial Snowmobile Operator course is a two-day course for employees who use snowmobiles in their work. The course teaches the same lessons as the Snowmobile Operator course on the first day. Day two involves specific training on WorkSafe BC policy while operating a snowmobile, plus more difficult and challenging riding on a snowmobile. 

Snowmobile Operator
This is a one-day course, on the snow, intended for recreational riders. The course offers instruction on basic snowmobile maintenance, regulations, dealing with snowmobiling, and snowmobile operation. The operation training covers riding strategies; starting, warming up and stopping the engine; starting out; moving forward and backward; braking (normal & emergency); turns; obstacles; U-turns; and riding over hills and side hilling. 

Wilderness Guiding and Wrangling Program 
The Wilderness Guiding and Wrangling Program is a hands-on intensive course designed and developed by the Guide Outfitters Association of British Columbia. With financial support from the Ministry of Environment, the goal of the program is to prepare individuals for employment in the guide-outfitting industry. In recent years the employment rate of graduates has been 100%. The 30-day program takes place entirely at Wagontrail Ranch, near Smithers. Students stay in bunkhouses and food is provided in a cookhouse. Horseback riding is an essential component of the program. 

Workforce Training

Airbrakes Endorsement
This course includes 20 hours of theory and practical instruction on airbrakes’ systems (16 hours of instruction and up to 4 hours pre-trip). Upon successful completion of a pre-trip inspection, you receive credit for the pre-trip (for 30 days) towards the Motor Vehicle Branch Air Endorsement Examination. CSA approved safety footwear is required for the practical instruction. 

Airbrakes for Professional Driving
16 hour classroom (theory only) $160 
20 hour certified air brake (including assessment) $220 
- Certification does not guarantee ICBC will issue license/Air Brake endorsement 
- ICBC may require a Certified Trainee to be re-tested by ICBC 
- ICBC will have access to trainees training and assessment records

Class 4 Driver Training Preparation
Using ICBC’s ‘A Guide to Professional Drivers’, students review basic driving skills; skills for driving buses, taxis and limousines; vehicle pre-trip inspections; and signs, signals and road markings. Course also gives tips on reducing fuel consumption, operating costs and greenhouse gas emissions. 

CPR Level 'C'
This Red Cross CPR course includes recognizing the signals and responding to cardiovascular emergencies, accessing the Emergency Medical System, rescue breathing and treatment for conscious and unconscious choking situations. Level ‘C’ covers Adult, Child, Infant and two-Rescuer CPR. Retraining is recommended every three years. 

CPR/AED Level HCP 
This course covers all CPR Level ‘C’ course material plus two-person baby, child, and adult CPR and the use of a Bag-Valve-Mask. It’s intended for healthcare providers such as physicians, nurses, paramedics and Allied Healthcare Providers. 

Driver Training - Class One (1) Advanced 
This program was developed for the student that wants more than to just have a Class 1 license. This program is the total package and includes: 

- 16 hours Certified Airbrakes theory and 16 hours Classroom theory covering key components of what is expected of Professional Drivers such as log books, border crossings, administration, etc. 

- 16 hours of review to prepare for the Learner’s License Exam 
- 68 hours of personal in-cab instruction, including road test time & over the road training.

Driver Training - Class One (1) 
This program was developed to train drivers in the correct and safe method of operating a tractor-trailer unit. The student trains in a full-size, highway tractor and a loaded trailer. The tractor is equipped with a thirteen or eighteen speed road ranger style transmission. The student learns the art of observation, road position and the pre-trip inspection prior to their road test at the Motor Vehicle Branch. The average training time spent in this style trick is twenty-eight (28) hours, including road test time.  The program is designed for the student hat has some knowledge in this field and wants to increase his/her skills. 

Forklift Operator Training
This course is designed to meet the standards set out by WorkSafeBC and Labour Canada for Class 4 and 5 (Internal Combustion Engine Forklifts). Graduates will be registered with both agencies. Course content includes: safe operating procedures, current forklift operations regulations, pre-trip inspection, hands-on operations, safe handling of different fuel types, and the operator certification exam. 
Industrial Fall Protection
This course is designed for any worker regularly working at height who requires a thorough understanding of fall-from-height hazards and issues on the worksite. The course includes an indepth discussion on human and legal requirements for fall protection. It introduces participants to the principles and proper procedures for several types of fall protection systems. Through hands-on exercises, students discuss and learn proper selection usage, limitations, maintenance and daily inspection of Personal Fall Arrest Systems (PFAS). 

ITA Heavy Equipment Operator Foundation 
This four-week course has been developed with the support of the BC Road Builders & Heavy Construction Association as a pre-employment program. It gives an overview of the industry including: safe work practices, environmental requirements, orientations to equipment and tools,  and an introduction to principles of civil engineering, The Foundation program satisfies the prerequisite requirements for the Industry Training Authority (ITA) HEO Technician (Apprenticeship) program. The following certifications are provided:  Occupational First Aid Level 1, Traffic Control, Workplace Hazardous Materials Information Systems (WHMIS) and ITA Certificate of Completion 
Occupational First Aid (OFA) Level 1
This WorkSafeBC class provides training in basic first aid skills including C-spine control, respiratory and circulatory emergencies, minor soft tissue injuries, accurate completion of the required documentation, as well as new modules on the identification and management of stroke, diabetes, seizures and fainting. Students receive their OFA Level 1 tickets, valid for two years, upon successful completion of a written exam and practical evaluation by the instructor. 

Occupational First Aid (OFA) Level 2
OFA Level 2 is an intermediate first aid course for those whose worksite is less than 20 minutes from medical aid. The certification requires an examination – written, oral, and practical – conducted by a WorkSafeBC approved examiner following course completion. Course participants must score at least 70% on all portions of the exam in order to be issued a WorkSafeBC Level 2 certificate, valid for two years from the date of examination. 

Occupational First Aid (OFA) Level 3
This course is based on First Aid theory and practical skill development. OFA Level 3 certification requires an examination (written, oral, and practical) conducted by a certified examiner following course completion. Course participants must score at least 70% on all portions of the exam in order to be issued an OFA Level 3 certificate valid for two years from the date of the exam. 

Professional Driver Training
Northwest Community College has teamed up with Taylor Pro Training Ltd. to offer students Professional Driver Training in the Northwest. 

S-100 Fire Suppression
WorkSafe BC requires all workers to be trained before fighting a forest fire and workers that fight forest fires to be trained annually (WCB Occupational Health and Safety Regulation section 26.19.) In addition, the British Columbia Forest Service requires that anyone conducting industrial operations in a forest to be trained for fighting forest fires.  This course was developed by the BC Forest Service Protection Branch to meet the requirements of their regulations and is also a WCB acceptable standard.  This courses covers: fire-line safety; the fundamentals of fire fighting; fire behaviour; and water delivery using portable pumps and gravity systems. The latter portion includes a field session working with water pumps, hoses and associated equipment.  A short examination is given at the end of the course, 70% is required to pass. Successful participants receive a certificate of completion.

Specialized Chainsaw Safety
This is an introductory course that includes classroom instruction and practical experience. Personal protection, chainsaw handling and safe practices are covered. Also covered is regular chainsaw maintenance, troubleshooting and minor on-site repairs. Students must bring their own chainsaw and safety gear. 

Spill Response
This field course deals with prevention and response of the release of petroleum hydro-carbon into the environment. It also covers chemical characteristics and behaviour of fuel in addition to safety. 
Worksafe Training Modules3
Northwest Community College is a proud member of the WorkSafeBC Education Network. These WorkSafeBC certified classes are designed to reduce worksite injury and ensure a culture of safety within worksites. For each program, participants receive a certificate and 0.5 unit credit towards the elective component of the Occupational Health & Safety Program at the British Columbia Institute of Technology (BCIT). 

Okanagan College

http://www.okanagan.bc.ca/departments/cs.html
http://www.okanagan.bc.ca/departments/cs/programs/all-certificates/Horticulture_Programs.html
Okanagan College offers a number of horticultural programs, outlined below. It also offers safety, first aid and trades training. Full details can be found at http://webapps-1.okanagan.bc.ca/ok/CSReg/default.aspx
Landscape Horticulture Certificate
The landscape industry has seen increased consumer demand for professional landscape services. The program provides the core skills required for employment in this growing industry, as well as upgrading for those currently involved with the various phases of landscape horticulture. Persons with responsibilities for administering landscape construction or maintenance contracts will also find the program beneficial. The Landscape Horticulture Certificate program also provides a solid foundation for individuals interested in pursuing advanced studies in specialized horticulture disciplines such as turf grass maintenance, landscape design, and nursery propagation. The program consists of four courses totalling 120 hours of instruction. HT11 is introductory and is an admission requirement to the others. HT12 discusses plant material and is an admission requirement to both HT13 and HT14, which are directed to specific aspects of landscape construction and maintenance.

	Course Code
	Course Name
	Hours

	HT 11
	Botany and Soil Basics
	30

	HT 012
	Plant Identification
	30

	HT 013
	Landscape Construction
	30

	HT 014
	Landscape Maintenance
	30


Viticulture Certificate
The Viticulture program provides individuals with the skills and knowledge to manage a vineyard or seek employment in viticulture. Course work emphasizes the scientific principles underlying grape growing for the purpose of wine production, the various influences on grape quality, terminology, vineyard management including human resource and financial management, vineyard equipment operation and maintenance, and safety. The program is comprised of 267 hours of classroom instruction and 40 hours of work experience at a vineyard.

	Course Code
	Course Name
	Hours

	WINE 21
	WINE 21 - Introduction to Grapes and Wine
	45

	VIT 22
	Introduction to Grape Growing
	72

	VIT 023
	Vineyard Management
	123

	VIT 04
	Operation, Management and Safety of Vineyard Equipment
	27

	VIT 13
	Practicum
	40


Winery Assistant Certificate
The Winery Assistant program provides individuals with skills and knowledge to work in an entry level position within the wine industry. Course work emphasizes the scientific principles underlying grape and wine production, influences on wine quality, terminology, winery equipment operation and maintenance, harvest and crush, sanitation and safety, winery sensory evaluation, and marketing and sales practices. The program is comprised of 258 hours of classroom instruction and 50 hours of work experience in a winery.

	Course Code
	Course Name
	Hours

	WINE 21
	WINE 21 - Introduction to Grapes and Wine
	45

	WINE 022
	Introduction to Winemaking
	90

	WINE 23
	Cellar Management
	60

	WINE 24
	Quality Control and Public Relations
	63

	WINE 14
	Practicum
	50


Additional courses include

Agriculture

AGR 001
Landscape Design for Professionals Kelowna

AGR 003
Pruning Ornamental Trees and Shrubs Kelowna

AGR 086
The Practical Gardener Distance Education

AGR 093
The Advanced Gardener: Annuals and Biennials Distance Education

AGR 094
The Advanced Gardener: Perennials Distance Education

AGR 095
Perennials with Pizzaz Kelowna

AGR 096
Flowering Bulbs in the Garden Kelowna

AGR 097
Introduction to Orchids and Their Culture Kelowna

AGR 098
The Advanced Gardener: Deciduous Shrubs and Trees Distance Education

AGR 099
The Advanced Gardener: Fruit and Nut Trees Distance Education

AGR 100
The Advanced Gardener - Conifers Distance Education

Horticulture

HT 11

Botany and Soil Science Vernon

HT 12

Plant Identification Vernon

WINE 21
Introduction to Grapes and Wines Penticton

Course Descriptions

The Advanced Gardener: Annuals and Biennials (AGR 093) $230.00

This is a unique study of annuals and biennials with considerable valuable information that is not found in any other single source. The course begins with an appreciative and in depth discussion of what an annual and a biennial is, along with definitions of related terms. Topics will include some of the best annuals and biennials for drought and heat; moist conditions; shade; full sun; and cold temperatures. Other topics include: native plants; garden planning; purchasing plants; planting; soil; organic matter; water; air; mulching; and pruning. Descriptive accounts, cultivation requirements and landscape uses will be provided for each of the plants discussed. Several unique annuals and biennials that are relatively unknown, yet are hardy to our region, will be included. The aim is to both increase and enhance the student's knowledge and understanding of annuals and biennials.

The Advanced Gardener: Perennials (AGR 094) $230.00

Acquire extensive valuable information and knowledge about knowing, selecting and growing perennials for your garden. The course begins with an appreciative and in depth discussion of what a perennial is, along with definitions of related terms. Topics will include some of the best perennials for: drought and heat; moist conditions; shade; full sun; and cold temperatures. Other topics include: native plants; garden planning; purchasing plants; planting; soil; organic matter; water; air; mulching; and pruning. Descriptive accounts, cultivation requirements and landscape uses will be provided for each of the plants discussed. Several unique perennials that are relatively unknown, yet are hardy to our region, will be included. The aim is to both increase and enhance the student’s knowledge and understanding of perennials.

The Advanced Gardener: Deciduous Shrubs and Trees (AGR 098) $230.00

Packed with valuable information, this course focuses on the understanding, appreciating and growing of deciduous shrubs and trees in the B.C. Interior. An extensive listing of trees and shrubs suitable for growing in our region is included, along with their growing requirements, descriptive accounts, landscape uses, planting and care. Several uncommon or seldom grown plants that will perform well here are included. Special notes on plant growing requirements and plants for specific situations such as drought and erosion control are also included. Understanding plant hardiness and zones and just what it means to be deciduous will also be discussed.

The Advanced Gardener: Fruit and Nut Trees (AGR 099) $230.00

The focus of this course is on fruit and nut trees and varieties that are suitable for growing in the B.C. Interior. It is an in-depth study, packed with valuable information. An extensive listing of fruit and nut trees and varieties that are suitable for growing in our region is provided. We will cover the main fruit and nut trees grown in gardens and

will also discuss many of those that are not very well known, such as pluots, alpricots, and hickories. A bit of history will be included, along with a lot of information on buying and planting, growing and caring for your trees.

The Advanced Gardener: Conifers (AGR 100) $230.00

Conifers are an important part of our landscape. This course provides an in-depth study of these versatile shrubs and trees. An extensive listing of plants, along with several uncommon or seldom grown cultivars will be included, with descriptive accounts, growing requirements, landscape uses, planting and care. Special notes on plants for specific situations such as drought and shade are also included.

PRACTICAL GARDENER (online)

This course provides a basic understanding of cultural techniques that will enhance plant establishment, survival and health. It emphasizes practical approaches and solutions to gardening situations and problems encountered by both the novice gardener and grounds maintenance personnel. For students with no prior knowledge of plants or horticulture, also for persons already in the horticulture industry who deal with “home garden” issues on a regular basis – e.g. Garden Centre and Grounds Maintenance personnel. And, of course, it is ideal for homeowners who wish to take their gardening techniques to the next level. To give an overview of the contents, the individual module headings are:. Basic Botany, Plants for the West, Soils, Fertilizers, Disease and Insect Pests, Landscape Maintenance, Propagation, Pruning, Vegetable Gardening, Composting, Greenhouse, Container Gardens and Xeriscape Gardening.

Selkirk College 
http://selkirk.ca/programs/ce/
Selkirk College’s Continuing Education Department College offers a number of personal and professional development of interest to people in the natural resources sector. 

A full listing is available at http://selkirk.ca/programs/ce/upcomingevents/. 

Additional courses are listed in Selkirk’s CE catalogue, which is available online at http://selkirk.ca/documents/83_SK73534_CE_CalendarFall08_Web.pdf
Advanced Wilderness & Remote First Aid

Boat Pro CPS

Canadian Firearms Safety: Non-Restricted Firearms

Confined Space L1-Pre-entry

Confined Space L1-Pre-entry

CPR Level C

Forklift Operator Certification

Ground Disturbance: Level I & II

H2S Alive : 3 Year Certificate

Hibernation Tips for Gardens: Getting Your Garden Ready for Winter

Hunter Training

Intro to Handheld GPS

Occupational First Aid: Level 1 (16+)

Occupational First Aid: Level II

Occupational First Aid: Level III Industrial

Pest and Disease Control Naturally

Restricted Firearms

Stalking the Edible Wild

Standard First Aid Recertification

Supervisor Safety Management

Sustainability Film and Discussion Night

Traffic Control: Flagging

Transportation Endorsement

Workplace Hazardous Material Information System 

Vancouver Community College
http://www.vcc.bc.ca/programs-courses/college-programs.cfm
VCC does not appear to offer any Continuing Education course of specific relevance to the natural resources sector. 

Technical Schools 

The British Columbia Institute of Technology does not separate its Continuing Studies offerings from its regular course. BCIT does offer a large number of courses of interest to people in the natural resources sector. 

The Nicola Valley Institute of Technology and Justice Institute of BC do not appear to offer Continuing Education course of direct relevance to the natural resources sector, although both offer first aid courses.

Professional Associations

BC’s professional associations offer an array of Continuing Education courses of interest to people in the natural resources sector. 

British Columbia Institute of Agrologists

http://www.bcia.com/index.php
The British Columbia Institute of Agrologists, in concert with the Agricultural Institute of Canada and other provincial agrology organizations, offers a selection of short courses of specific interest to professional agrologists. Reporting of professional development is mandatory. The BCIA hosts annual meetings, conferences, symposia and workshops. BCIA members can also attend virtual webinars. Upcoming opportunities are posted in the event calendar, located at http://www.bcia.com/events.php
Association of Professional Biologists 

http://www.apbbc.bc.ca/index.php
The Association of Professional Biologists publicizes courses offered by institutional and private sector providers to its members. Members must complete 100 hours of continuing professional development every three years. Some professional development courses are integrated into the APB’s annual general meeting. The APB posts upcoming professional development opportunities at http://www.apbbc.bc.ca/page_loader.php?page=22
Association of BC Forest Professionals 

http://www.abcfp.ca/about_us/abcfp_overview/about_abcfp.asp
The Association of BC Forest Professionals is responsible for registering and regulating British Columbia's professional foresters and forest technologists and oversees professional development for Registered Professional Foresters. Members are obligated under the Foresters Act to maintain their competency in their areas of practice. 

In response to increased professional reliance, ABCPF offers continuing competency courses for members. At the two-day ABCFP Policy Review Seminar, held each fall, experts from around the province discuss forest policy issues, legislation, and regulations governing professional forestry. The ABCPF hosts workshops around BC, listed at http://www.abcfp.ca/practice_development/continuing_education/workshops.asp Participation counts towards the ABCFP’s Certificate of Professional Development, which members earn after completing 150 hours of professional development and continuing education over any five-year period 

ABCFP lists upcoming meetings, trade shows and events at http://www.abcfp.ca/practice_development/professional_development_calendar/events_calendar.asp
The ABCPF lists courses offered by other providers in its calendar. Examples include:
Practical 3-D Stereo Photography [details]
Geosynthetic Reinforced Soil [details]
Opportunities in Sustainable Development - Municipal Engineering [details]
Characterizing Melanges and Soil/Rock Mixtures [details]
Current Practice in Acid Rock Drainage Prediction [details]
Understanding and Enabling Adaptive Management In Natural Resources Management [details]
Value Engineering: Getting the Most for the Least [details]
Finite Element Methods - Theory and Application [details]
Low Pressure Membrane Systems for Drinking Water Treatment [details]
Opportunities in Sustainable Development - Municipal Engineering [details]
Time Management [details]
Value Stream Mapping: A Tool to Speed Up Improvement Efforts [details]
New Developments, Directions and Challenges in Wastewater Treatment Technologies [details]
Introduction to Business Writing: The Importance of Written Words in Proposals [details]
Advanced Business Writing: The Importance of Written Words in Proposals [details]
Practical Intellectual Property Strategies [details]
Managing Project Costs [details]
Power Play - Plans & Priority Management [details]
Design & Construction of Rock Protection in Stream Channels [details]
Integrated Resource Management [details]
Expert Witness [details]
Negotiation Skills [details]
Forests Pathology [details]
Life Cycle Costing Workshop [details]
Envisioning Tomorrow's Forests: Knowledge Networking For Sustainability [details]
Leadership Action Skills [details]
Fire Management [details]
Fuel Reduction on Steep Slopes Workshop [details]
Mechanized Harvesting Workshop [details]
Helicopter Logging Workshop [details]
Conserving Wetlands in British Columbia [details]
Forest Entomology [details]
Resource Policy Issues [details]
Other previously offered courses include

Introduction to GPS

Basic Silviculture Surveys

What’s New in Silviculture Surveys

Introduction to OziExplorer GPS software

Forest Road Construction Practices & Procedures

Riparian Area Regulation

Environmental Field Techniques for Construction Projects

Forest Pathology

Basic Fire Suppression

Mechanized Harvesting Workshop

Helicopter Logging

Freshwater Sampling Methods

Biogeoclimatic Ecosystem Classification

Fire Management

Soil Bioengineering Course

ATV Safety Training

Cable Logging

Windthrow Management

Regeneration and Early Stand Management

Bear Aware

Basic Forest Soils

Forest Resource Road Driving

Plant Identification

Residue and Waste Survey Course

Forest Entymology

Strategic Approaches to Resource Policy in BC

Association of Professional Engineers and Geoscientists of British Columbia 
http://www.apeg.bc.ca/
The Association of Professional Engineers and Geoscientists of British Columbia (APEGBC) is the licensing and regulatory body responsible for BC’s more than 25,000 engineers and geoscientists. Engineers are encouraged to take 90 hours of continuing professional development every three years.

Like the ABCFP,APEGBC lists professional development seminars, webcasts and distance education on its website. https://secure.apeg.bc.ca/imisCustom/Events/PDEventsListing.aspx
Recent offerings include the following.
Business Development Group Workshop
Geosynthetic Reinforced Soil Seminar
Complying With ASHRAE Standard 90.1 - 2004 Seminar
Opportunities in Sustainable Development Seminar
Characterizing Melanges and Soil/Rock Mixtures Seminar
Practical 3-D Stereo Photography Seminar
Better Business Group Workshop
Current Practice in Acid Rock Drainage Prediction Seminar
Reliability Evaluation of Electric Power Systems Seminar
Finite Element Methods - Theory and Application Seminar
Value Engineering: Getting the Most for the Least Seminar
Hydraulic Network Modeling of Sanitary Sewer Collection Syst
Sustainable Design: Inspired By Nature Seminar
HVAC Systems Seminar
Low Pressure Membrane Systems for Drinking Water Treatment S
Wastewater Treatment Technologies Seminar
Value Stream Mapping: A Tool To Speed Up Improvement Efforts
Time Management Seminar
IStructE Exam Prep Seminar & Workshop
Introduction To Business Writing: The Importance of Written
Practical Intellectual Property Strategies Seminar
Managing Project Costs Seminar
Power Play - Plans & Priority Management Seminar
Design & Construction of Rock Protection in Stream Channels
Coaching for Commitment: Coaching Skills for Engineers and G
Expert Witness Seminar
Law & Ethics Seminar
Negotiation Skills Seminar
Better Business Group Workshop
Working With Conflict: Mediation Skills for Leaders & Management
Life Cycle Costing Seminar
Leadership Action Skills Seminar
Insulation Coordination & Surge Arrester Application Seminar
Hydraulic Network Modeling of Water Distribution Systems Seminar
Power System Stability and Control Seminar
Protocol for Building Business Relationships Seminar
Private providers

Forrex

http://www.forrex.org/default.asp
The Forum for Research and Extension in Natural Resources (FORREX) is a British Columbia, Canada-based charitable non-share corporation, founded in 1998 to help people develop science and knowledge-based solutions to complex natural resource challenges. Through the contributions of staff, partners and donors, FORREX links people to knowledge, and facilitates continuous innovation and improvement in natural resource policy and management – practices that greatly influence the ecological, social, and economic well-being of our communities. FORREX believes that knowledge can make the greatest difference when it is shared, empowering people to make more informed decisions. Forrex helps organize and promote continuous learning opportunities, including conferences, symposia, workshops and courses.
Selkirk Management Services 

http://www.selkirk-management.com/main.html
Selkirk Management Services provides training for natural resource professionals, technicians, and field practitioners. In addition to regularly scheduled courses, it offers tailored in-house training. SMS relies on a network of 40+ trainers who specialize in silviculture, forest policy, forest management, forest engineering, watershed management, sustainable resource management, non-timber forest products, and agroforestry.

SMS’s calendar of current offerings is available at http://www.selkirk-management.com/events.html Examples of the courses SMS offers include:

Introduction to Cultural Resource Management in BC
The province of British Columbia has a rich cultural heritage, represented in part by archaeological sites and other non-renewable cultural resources which are numerous and widespread. Public and private sector land-use planners, development managers, and field technicians are required to comply with legislation that exists to protect this legacy. Training is required, for people who will manage cultural resources responsibly. The proposed course of two days duration is intended for staff making land-use decisions based on interaction with First Nations, consultants and their reports, and the provincial Archaeology Branch. The course is delivered on location for small groups and includes reading materials provided in advance, lectures supported by visual materials, and a field visit to a local archaeology site in a management context. Participants are given the opportunity to explore specific case studies and issues during facilitated discussion.
Advanced Silviculture Surveys Training
This 5-day combination classroom and field program is designed to assist individuals preparing for the upcoming survey field season. The course is also suitable for those who require an extensive review prior to writing the Silviculture Survey Accreditation Examination

What's New In Silviculture Surveys
Silviculture survey and reporting requirements are key components of the Forest Practices Act (FRPA) and Forest Planning and Practices Regulation (FPPR). Survey information may be used for prescription creation, ascertaining compliance with standards, auditing, or monitoring. It can also be used to update long-term history files for the opening and forest cover maps. Consistency in conducting surveys is important if the information collected is to be of value. There is a need to develop a method to keep persons conducting or monitoring silviculture surveys up to date. The objective of this workshop is to ensure silviculture surveyors are aware of the most current information that will impact the way silviculture surveys are carried out. The new Silviculture Survey Procedures Manual is distributed.

Silviculture Surveys for Contract Administrators
The Ministry of Forests Stocking and Free Growing Survey Procedures has recently been revised resulting in more flexible operational procedures and contract documentation. This course outlines these current contracts and procedures in a workshop format. 

Participants are asked to bring their current survey documents, contracts and sample surveys to the workshop. Upon completion of the course these documents will be highlighted with revisions, suggestions and a series of issues to review with your managers for further discussion. We will also prioritize the critical and moderately important data collection items.

Basic Silviculture Surveys
This recently updated and revised 3-day course provides a basic introduction to completing silviculture surveys in BC. The objectives and principles of sampling and the theoretical and practical aspects of stratification are presented in a combination of classroom and field sessions. Topics include, identifying parameters from silviculture prescriptions, plot data collection procedures, and data compilation. The course also discusses the importance of surveys, their linkage to other information systems and how the data is used to make decisions about site treatments. In addition, participants are also familiarized with BC Forest Service’s silviculture survey forms. Please note this course does NOT result in provincial accreditation.

10 Day Silviculture Surveys Training Package
Increased demand in the marketplace has proven the need for a comprehensive package which combines all elements of the Silviculture Surveyor Accreditation Process. This training package will thoroughly cover each course in a logical sequence. Encouraging discussion and examples of how the various components relate to one another enhances the learning experience. The agenda covers two 5-day training periods with a weekend break.

Soil Conservation Surveys
As a legal requirement under the Forest Practices Code maximum limits for areas occupied by soil disturbance and access structures must be specified in prescriptions. The survey procedures and methodologies described in the Soil Conservation Survey guidebook are used for assessing compliance with these limits. As a standard practice the Ministry of Forests requires compliance level surveys to be carried out only by accredited surveyors. This 3-day classroom and field course is specifically designed for forest personnel who will conduct formal soil disturbance surveys following timber harvesting or mechanical site preparation. Successful completion of this course will result in accreditation as a soil conservation surveyor.

Silviculture II - FRST 306
Silviculture II deals with the stand tending silviculture practices from free growing through to final harvest of a stand. These include thinning, fertilization, pruning, and silviculture systems and their relationship to timber quality, structural biodiversity, habitat and stand growth and yield and allowable cuts at the forest level. Decision making in crop planning, stand dynamics, operational problems and relevant history policy and regulatory issues and underlining science theory are also covered. Previously offered in a distance format, Silviculture II is now offered as an 8-day compressed on-site course at the Malcolm Knapp Research Forest in Maple Ridge, B.C. The combination of pre-course reading capped by on-site experience makes this an effective forest science course for those whose commitments prevent a more extended course engagement. 

Species at Risk Training
Development activities in urban and rural areas have a significant impact on species at risk. The south coast of British Columbia is home to more than 30 federally-listed and more than 250 provincially-listed species at risk (SAR), all falling within an area that continues to be heavily under pressure for urban and rural development. Assuming that land use planners and biologists are equipped with the best available information, habitat needs for species at risk can be incorporated into planning to ensure that development is sensitive to these rare and endangered species. This workshop series includes a one-day classroom session, to provide an overview of available tools for managing species at risk habitat on the south coast. Following this session, we hold three training sessions geared towards three different species or guilds. The training workshops will include a mixture of classroom and field sessions, intended to provide workshop participants with the tools and skills to identify habitat for the species in question, design a trapping approach to determine if the species is present, and report findings to the appropriate agencies. Each session will also include a discussion to address problems with applying the current BMPs and tools needed to improve habitat management for species at risk on the south coast.

Riparian Area Regulations Case Studies Workshop
You are invited to attend a workshop based on case studies about actual urban and rural land developments in BC. These case studies will highlight the strengths and weaknesses of reports submitted to the Province as required by the Riparian Areas Regulation (RAR). This Regulation requires an assessment of Riparian Areas during residential, commercial, and industrial development, to ensure that proposed activities will not harm fish habitat. The workshops will be conducted in full day sessions; during the morning session a series of RAR report case studies will serve as catalysts to help you learn more about RAR, and the implications of the RAR process on your business; the afternoon session is an open discussion on RAR.  These workshops are intended to provide you with opportunities to discuss the pros and cons of the methods /applications used, to help participants understand the resource materials, and to exchange ideas/network with other planners, developers, QEPs, MoE staff and other interested parties.
Windthrow Basics in the Riparian Area
This one day course is intended to provide participants with a basic overview of possible windthrow issues in the riparian area.  This course will include recent research results on: tree responses to windloading, windflow within small openings and uniformly thinned stands, GIS based techniques for building empirical models and mapping windthrow risk at the landscape scale, as well as windfirming techniques. 

RISC Archaeological Inventory/Culturally Modified Tree Inventory

What are archaeological surveys? Why are they important? How are they properly conducted? Will archaeological inventory training help your community build capacity? This RISC-certified course teaches a wide range of skills necessary to recognize and record archaeological sites and features, according to the guidelines established by the Resources Information Standards Committee (RISC). 

Forest Hydrology
This course is intended for those currently registered with the ABCPF, and who are preparing to write the RPF exam. Forest Hydrology gives an overview of how streamflow is generated in wildland drainage basins and how forestry practices and other land uses affect water quantity, quality and regimen.  Topics include the hydrologic cycle, precipitation, evapotranspiration, drainage basin morphology, infiltration, subsurface flow, surface water flow, stream channel hydraulics, fluvial geomorphology, streamflow models, erosion, sedimentation, floods, and the affects of various forest practices.

CWRA Carnation Creek Workshop
Forest Management on Fans
This 1-day workshop provides an introduction to the recognition of hydrogeomorphic hazards and the development of appropriate forest management and forest engineering prescriptions for fans.  This is an applied workshop that is designed to assist forest practitioners in meeting the challenge of FRPA and Sustainable Forest Management. Fans are cone-shaped landforms that are found where streams emerge from mountains.  They are formed by the deposition of sediment from floods, debris floods and debris flows (hydrogeomorphic processes).  Most of our fans in British Columbia were formed after glaciation but contemporary hydrogeomorphic processes are still influencing many fans.  These hazards are frequently not recognized and as a result there have been impacts to forest roads, drainage structures, plantations and private property on fans. Inappropriate forestry activities on fans and in their watersheds, exacerbate natural disturbance leading to degradation of fish habitat and destabilization of fan surfaces.  It is clear that we are falling short of FRPA expectations, and in our efforts to undertake forest management on fans in a sustainable manner. This workshop presents results from a 4-year study of fans in west central British Columbia.  Fieldwork in other areas of the province indicates that the key results are widely applicable.  The central theme in this workshop is to be able to identify the evidence of hydrogeomorphic activity on fans, and use this information to develop appropriate forestry prescriptions, both on fans and in their contributing watersheds. This workshop is also for the development of post-fire restoration plans.

Visual Resource Management (VRM 101)
Planning forest development in scenic areas requires specialized skills and knowledge. Under the Forest and Range Practices Act, Forest Professionals are charged with the formidable task of achieving visual quality objectives, as well as ecological, economic and social objectives. This two day workshop has been developed to provide practitioners with an up-to-date overview on how Visual Resources are managed in the province of British Columbia. Day one explores the following topics: Public Perceptions, Visual Landscape Inventory, Scenic Areas, VQOs, FSP Results and Strategies, Visual Impact Assessments, Compliance & Enforcement, Effectiveness Evaluations and Professional Reliance. Day two is an abbreviated version of the MoFR Visual Landscape Design Training Course. It provides participants with the basic skills needed to apply VLD design concepts and techniques to forest design problems. The course offers a practical set of tools that can be applied at every level, from the design of a single block to the complexities of Integrated Visual Design.

Landslides and Forest Ops on Vancouver Island
Since 2000, the BC Ministry of Environment has developed a substantial body of science on landslides and forestry operations in coastal British Columbia. Recently, under the Forest and Range Practices Act, there has been a shift in liability from government to licensed professionals. This shift has increased the need to understand, and remain current with, relevant information on forest management practices that may cause landslides. Recognizing that there are many barriers to accessing new knowledge, this workshop attempts to synthesize in a single day the new volume of landslide information available for Vancouver Island. Drawing mainly from published and submitted scientific papers, the emphasis of the workshop is on understanding and working with regional information to improve on-the-ground practices and reduce landslide risk.

Workshop topics will be illustrated with recent (typically 2005) case studies from across Vancouver Island, and the many practical tools (e.g., maps, data and developing models) available to land managers, forest and geoscience professionals will also be discussed.

Adaptive Management Workshop
Soil Bioengineering
Soil bioengineering is the use of living plant materials to perform some engineering function such as erosion control, slope stabilization or some habitat function. Soil bioengineering can be used to treat eroding stream and river banks, to vegetate steep slopes, to control drainage issues and to treat some permafrost problems. This two-day course will provide participants with an appreciation of the conditions where soil bioengineering can be used and the techniques that are appropriate.

Invasive Species Workshop
This two day course will be based on a system of vegetation management known as an ecological approach to vegetation management where vegetation management systems are designed to work with natural successional processes.
Windthrow Workshop
A greater emphasis on partial cutting systems has increased the need for effective windthrow management. This course, which is taught by one of the course developers (see bio below), has been designed to provide participants with a basic understanding of windthrow concepts and hazard assessment methods by reviewing best management principles and practices. This updated course covers the assessment and design process at both the stand and landscape levels and will include recent research results on: tree responses to windloading, windflow within small openings and uniformly thinned stands, GIS based techniques for building empirical models and mapping windthrow risk at the landscape scale, and windfirming techniques. 

Confrontation Management
Consider the last time you were suddenly challenged by a co-worker, supervisor, or client. Were you left fumbling for words, yelling, or speechless? Did your mind go blank during the incident, only to be flooded with ideas of what you should have said or done seconds after it’s over? There are specific and identifiable reasons why this happens. When you understand the ‘why’ behind this, you will also be able to prevent it from happening to you. The focus of this workshop is on managing real confrontation (anger, hostility and threats). The aim is to give people practical, simple to use techniques that can be applied anytime/anywhere on both people you know and those you don’t. The information you receive brings conflict resolution theory into the real world by using your head, and mouth, to defuse conflict under your terms, not theirs.
The Power of Positive Communications
As soon as we are born we begin to communicate.  Does that mean it comes naturally? Some of it -  yes – most of it – not! Take this opportunity to join Brenda Robinson of the Robcan Group to explore and discuss methods, approaches and ideas for improving and enhancing your skills as a communicator!  Learn more about listening, the power of feedback, questioning for results, creating a positive impression, matching verbal and non-verbal messages and the joy of “word power”! Take a look at your pouting skills and your ability to nag. Review the use of paraphrasing and perception checking. Work on your strategies for giving direction and instruction.  Practice your skills for giving and receiving praise, compliments, advice and criticism.  Hear yourself and see yourself in the eyes and ears of others.

New Work Habits for a Changing World of Work
The new world of work is fast paced, demanding and ever changing. How can you prepare to meet these challenges? The key elements for success today are flexibility, adaptability and responsiveness. In the new world of work, we must reconsider some of our old habits and replace them with new ones. Do we really need to have “everything in its place and a place for everything?” Is it necessary to keep things for “just in case?” Are we ready to trust technology and let it help us meet new challenges? Will we ever catch up again and is it important? Has our paper trail become a four-lane highway? Are we still trying to do more with less instead of doing it differently?




EPIC Educational Program Innovations Center
http://www.epic-edu.com/
EPIC is a leading technical training solution provider of engineering and technology programs in the private sector throughout North America. EPIC delivers short courses/seminars on specialized topics of importance to engineers, scientists and technologists in an all-inclusive range of technologies. It brings together a group of continuing education specialists who pioneered the cross-Canada continuing engineering education program and has organized and delivered over five thousand short courses/seminars. To meet the ever-changing needs of our society, EPIC provides structured, practical and affordable educational solutions in traditional and information age technology, for individuals in quest of life-long learning, through a variety of delivery modes, including online courses.
Courses offered include:

Achieving Water Quality Standards By Effective Stormwater Management 

Adapting Material Recovery Facilities For The Future 

Adapting Material Recovery Facilities For The Future 

Adaptive Reuse of Older Buildings 

Advanced Computer Applications In Construction Project Management 

Advances In Fibre Optic Technology and Its Applications 

Advances In Rapid Product Development Through Rapid Prototyping 

Air Emissions From Stationary Combustion Sources - Regulations, Control and Compliance 

Anchoring In Rock and Soil 

Application of Fuzzy Logic and Neural Networks 

Application of Generator and Excitation System For Industrial Plants 

Application of Generator and Excitation System For Industrial Plants 

Applying Fire Code To Building Extensions and Adaptations 

Applying Fire Code To Building Extensions and Adaptations 

Artificial Lift 

ASME P31.3 Process Piping Code and Its Applications 

Asphalt Pavement - Maintenance and Rehabilitation 

Assessing and Improving Reliability of Rotating Equipment 

Assessment and Control of Surface Water Contamination 

Assessment and Remediation of Petroleum 

Avoid Construction Claims By Improving The Quality of Drawings, Specifications & Bidding Documents 

Avoiding Costly Failures By Applying Practical Fracture Mechanics 

Balancing and Commissioning of HVAC Systems 

Bidding, Evaluation, Negotiation and Contract Award Procedures - For Construction Projects 

Boiler Water Treatment 

Boilers, Boiler Controls and Combustion Efficiency 

Bridge Rehabilitation Workshop 

Brown Field Re-Development and Divestiture 

Building Condition Assessment 

Building Mechanical Systems I - Design, Renovation, Operation and Maintenance 

Building Mechanical Systems II - HVAC Systems 

Building Mechanical Systems III - Elevators and Escalators 

Canadian Electrical Code 

Chemical Engineering For The Process/Petroleum/Environmental Industries 

Chemical Engineering Fundamentals For Non-Chemical Engineers 

Chemical Engineering Process Design 

Clean-In-Place System For Food, Pharmaceutical and Chemical Industries 

Clean-In-Place System For Food, Pharmaceutical and Chemical Industries 

Clean-In-Place System For Food, Pharmaceutical and Chemical Industries 

Combined Sewer Overflow 

Combustion and Heat Recovery Equipment - Design, Selection & Rating 

Commissioning and Troubleshooting Control Systems 

Commissioning, Testing and Start Up of Electrical Systems 

Communal Wastewater Systems 

Complying With The New Occupational Exposure Limits 

Compressed Air System: Design and Maintenance 

Computer Literacy 

Concrete Technology Including Troubleshooting and Solving Concrete Field Problems 

Construction Law Essentials 

Construction Risk Management Simplified 

Contracting Design-Build Projects 

Control of Building Automation Systems 

Control Valves, Actuators, Controllers and Associated Instrumentation 

Controlling Building Project Costs 

Controlling Construction Costs Effectively 

Controlling Corrosion With Stainless Steel and Nickel Alloys 

Controlling Corrosion With Stainless Steel and Nickel Alloys 

Cooling Tower Technology and Water Treatment 

Corrosion Control In The Industrial Environment 

Cost Effective Environmental Decommissioning and Clean-Up 

Cost-Effective Applications of Lighting Systems and Controls 

Cost-Effective Plant Commissioning and Start-Up 

Cost-Effective Selection of Construction Delivery Methods 

Crane Hazard Awareness 

Crane Runways - An International Review 

Creating and Using Wetlands For Wastewater and Stormwater Treatment and Water Quality Improvement 

Creating Effective Construction Specifications 

CSA Z662 Oil and Gas Pipeline Systems Code 

Design and Construction of Earthworks 

Design of Engineered Sanitary Landfill Liners and Covers 

Design of Engineered Sanitary Landfill Liners and Covers 

Design of Equipment Foundations 

Design of Equipment Foundations 

Design, Application and Troubleshooting of Bolted Joints 

Design, Operation and Maintenance of Wastewater Lagoons 

Design-Build Projects - A Systematic Approach 

Designing and Constructing Concrete Floors On Grade 

Designing and Constructing Concrete Floors On Grade 

Designing and Selecting Direct Digital Controls For HVAC Systems 

Designing Temporary Structures For Vertical Construction 

Designing Wastewater Pumping Stations and Lift Stations 

Designing Wastewater Pumping Stations and Lift Stations 

Determining and Interpreting PVT Properties and Phase?Behaviour of Petroleum Reservoir Fluids 

Developing Your Mould Management Program 

Diesel Engine Performance and Development 

Digital Signal Processing 

Discounted Cash Flow Analysis of Oil and Gas Investment Opportunities 

Distillation 

Effective Construction Management and Contract Administration 

Effective Daylighting Design 

Effective Environmental Monitoring and Sampling 

Effective Labour Relations On Construction Projects 

Effective Streambank Stabilization and Stormwater Channel Design 

Electric Motors and Their Applications 

Electric Motors and Their Applications 

Electric Utility Scada - Distribution Automation 

Electrical Equipment: Selection, Operation, Maintenance and Troubleshooting 

Electrical Inspection of Residential and Light Industrial/Commercial/Institutional Buildings 

Electrical Power Distribution System For Industrial Plants 

Emergency Generators 

Emergency Preparedness and Response 

Emergency Response Planning 

Emissions Trading - A New Method of Pollution Control 

Ensuring Power Quality In The Deregulated Environment 

Ensuring Success On Construction Projects 

Entry Into Confined Space 

Environmental Analytical Chemistry In The Petroleum Industry 

Environmental Data Management 

Environmental Litigation: Advanced Forensics and Legal Strategies 

Environmental Management of Stormwater and Land Development 

Environmental Management of Stormwater and Land Development 

Environmental Risk Management 

Environmental Site Assessment and Remediation 

Environmentally Acceptable Decommissioning 

Essential Skills for Project Management

Establishing A Quality Management System 

Estimating and Controlling Construction Costs Effectively 

Evaluating and Selecting Your Consultants and Contractors 

Evaluation and Rehabilitation of Pavements 

Evaluation of Bridge Condition For Safety and Bridge Rehabilitation 

Evaluation of Bridge Condition For Safety and Bridge Rehabilitation 

Failures, Failure Prevention and Repair of Pressure Vessels, Piping, Boilers and Rotating Machinery with Life Extension Considerations 

Fibre Optic Technology 

Fire & Life Safety In Buildings 

Fire & Life Safety In Buildings 

Fire Alarm Systems: Design, Installation, Inspection and Testing 

Fire Alarm Systems: Design, Installation, Inspection and Testing 

Fire and Explosion Investigation 

Fire Protection and Fire Inspection of Buildings 

Fire Protection of Marine Structures 

Fire Safety Retrofit 

Flow of Solids In Bins, Hoppers, Chutes and Feeders 

Flow of Solids In Bins, Hoppers, Chutes and Feeders 

Fluid Flow Mixing and Heat Transfer 

Fluid Flow, Mixing and Heat Transfer 

Fluid Mechanics 

Food Engineering Unit-Operations 

Food Processing Applications For Quality Enhancement and Cost Reduction 

Foundation Design 

Foundation Design 

Frost Action and Infrastructure Design 

Fundamentals of An Energy Costs Reduction Program (ECRP) For Industrial and Commercial Users 

Fundamentals of Automatic Controls For Non-Control Engineers 

Fundamentals of Digital Electronics 

Fundamentals of Earthquake Engineering 

Fundamentals of Earthquake Engineering 

Fundamentals of Electrical Power Systems 

Fundamentals of Estimating For The Process Industries 

Fundamentals of Modern Power System Protective Relaying 

Fundamentals of Modern Substation Equipment 

Fundamentals of Reservoir Engineering 

Gas Meter and Regulator Station Design 

Gas Processing 

Geometric Dimensioning and Tolerancing 

Geophysics For Geologists and Petroleum Engineers 

Geotechnical Investigations and Improving Site Soils For Foundation Use 

Grounding and Bonding of Electrical Systems 

HACCP 

Handling of Solids and Liquids Materials 

Hazardous Waste Management and Pollution Prevention 

Hazards On Construction Sites 

Hazards On Construction Sites 

Heat Transfer Equipment 

High & Medium Voltage Substation - Design, Testing and Maintenance 

High Temperature Corrosion of Plant Equipment and Pressure Vessels 

How to Deal with Difficult and Demanding Clients. 

HVAC Maintenance For Building Operations 

HVAC System Design, Commissioning and Troubleshooting For Cost-Effective Operation 

Hydrocarbon Releases 

Improving Cooling Tower Operation and Cooling Water Treatment 

Improving Cooling Tower Operation Performance 

Improving Maintenance and Product Quality Through Non-Destructive Testing 

Improving Performance of Steam Distribution and Utilization Systems 

Improving Steam Turbine Construction and Operation 

Increasing Boiler and Steam System Efficiencies 

Increasing Effectiveness of Urban Drainage 

Increasing Efficiency Through Effective Delegation 

Indoor Air Quality For Buildings 

Industrial and Commercial Substations, Switchgear,and Grounding 

Industrial Drying Technology 

Industrial Drying Technology 

Industrial Drying Technology 

Industrial Electrical Safety 

Industrial Equipment 

Industrial Painting - Increasing Process Efficiency 

Industrial Ventilation 

Industrial Wastewater Treatment and Water Recovery 

Industrial Water Chemistry 

Industrial Water Chemistry 

Infrastructure Asset Management Systems - Best Practices 

Innovative Techniques For Upgrading Sewer and Water Systems 

Inspection and Quality Control For Building Construction 

Instrumentation and Control Systems For Industrial Machinery 

Integrating Environmental Safety Management With Occupational Health and Safety 

International Conference: Repairing and Waterproofing Concrete Structures 

Interpretation and Enforcement of Construction Contracts 

Introduction To Environmental Management 

Introduction To offshore Drilling 

Introduction To Onshore Drilling 

Introduction To Petroleum Refinery Processing 

Introduction To The Upstream Petroleum Industry 

Introduction To Transient Analysis Using The Electromagnetic Transient Program 

Introductory Occupational Hygiene 

Investigation of Fires In Buildings 

Landfill Design and Management For Long Term Performance 

Landfill Design and Management For Long Term Performance 

Layout Design of Process and Plant Equipment and Piping Systems 

Leadership Skills For Supervisors 

Life Extension of Civil Structures With Advanced Composites 

Life Extension of Civil Structures With Advanced Composites 

Lubricant & Rolling Element Bearing - Preventing Failure In Critical Equipment 

Lubrication Basis and Practices 

Maintaining and Rehabilitating Water Mains 

Maintenance and Inspection of Fire Protection Systems 

Maintenance and Repair of Parking Facilities 

Managing A Facilities Maintenance Program 

Managing Bridges Within Your Budget 

Managing Bridges Within Your Budget 

Managing Municipal Infrastructure Projects Effectively 

Managing Snow and Ice Control Operations 

Managing The Risks of Building Envelope Failures 

Mastering The Budget Process In Public Works 

Maximizing Boiler Plant Efficiency 

Maximizing Fan System Performance 

Maximizing Fan System Performance 

Maximizing Performance and Operation of Chilled Water Plants 

Mechanical Engineering For Non-Mechanical Engineers 

Mechanical Fluids 

Mechanical Integrity and Reliability In Refineries and Petrochemical Process Plants 

Membrane Separations To Cut Industrial Water Treatment Costs 

Metering of Electrical Energy and Demand 

Modelling Air Emissions For Compliance 

Motor and Variable-Speed Drives: Selection, Applications, Operation 

Motors and Variable Speed Drives: Selection, Applications, Operation, Diagnostic Testing, Troubleshooting 

Multi-Phase Flow Pipes 

Municipal Drinking Water Treatment: The New Challenges 

Municipal Wastewater Treatment, Testing and Monitoring 

New Product Development Projects - Managing For Success 

New Techniques In Environmental Management Audit and Assessment 

Noise and Vibration Hazards and Solutions 

Nondestructive Evaluation of Bridge Conditions 

Nondestructive Evaluation of Bridge Conditions 

Obtaining and Maintaining Product Safety Approvals 

Obtaining and Maintaining Product Safety Approvals 

Occupational Health and Safety Audits In The Era of Self Regulation 

Oil and Gas Accounting Functions 

Oil Field Corrosion and Water Treatment 

Oil Field Preparedness and Response Technology 

On-Site Municipal Wastewater Treatment Including Data Collection and Due Diligence 

Operating Pressure Vessels and Associated Piping 

Operation, Maintenance and Failure Prevention of Plant Piping Systems 

Operation, Maintenance and Failure Prevention of Plant Piping Systems 

PC-Based Control Systems 

Performance Contracting In Construction Projects 

Petroleum Engineering For Non Petroleum Engineers 

Pipeline and Pump Station Maintenance 

Piping Design and Analysis 

Piping Design and Specifications 

Piping Design, Fabrication, Installation, Commissioning and Troubleshooting 

Piping Design, Fabrication, Installation, Commissioning and Troubleshooting 

Planning and Designing Warehouse Facilities 

Planning and Structuring Projects To Mitigate Claims - A Proactive Approach 

Planning Your Energy Sources - Converting Environmental Initiatives To Competitive Advantage 

Plant Heat Loss, Heat Tracing and Insulation 

Plumbing System Design For Commercial and Institutional Buildings 

Plumbing System Design For Commercial and Institutional Buildings 

Pollution Control in the Oil Industry 

Power Cable Engineering 

Power Generation: Electrical Equipment Selection, Operation, Maintenance & Troubleshooting 

Power Generation: Gas Turbines, Co-Generation & Combined Cycle Plants 

Power Switchgear Equipment 

Power System Neutral Grounding and High Voltage Substation Grounding For Industrial Plants 

Power Transmission and Distribution Lines: Maintenance and Upgrading 

Practical Applications of Consistent Mixing for Quality Enhancement 

Practical Aspects of Metallurgy For Non-Metallurgists and Technologists 

Practical Data Communication and Networking 

Practical Workshop On Effective Process Monitoring To Increase Productivity and Reliability 

Preventing Failure and Repairing Pressure Vessels and Piping 

Procedure Documentation

Process Control and Instrumentation Technology 

Process Engineering - The Thermodynamic Way 

Process Engineering - The Thermodynamic Way 

Process Safety In Design and Operations 

Process Simulation 

Process Vessels Specifications and Design 

Product Safety and Liability Prevention 

Product Safety and Liability Prevention 

Production of High Purity Water 

Production of High Purity Water 

Production Processing Facilities 

Project Management In Process Industries 

Project Management In Process Industries 

Project Management In Process Industries 

Project Management Professional (PMP) - Exam Preparation Course 

Properties of Hazardous Materials 

Property Transfer Or Development - Minimizing Environmental Impact On Corporate Finances 

Protecting and Repairing Concrete 

Protecting and Repairing Concrete 

Pulp and Paper Technology - A Comprehensive Overview 

Pumps-Applications and Operations 

Pumps: Selection, Applications, Operation, Diagnostic Testing, Troubleshooting and Maintenance 

Reciprocating Compressors For National Gas Compression 

Refrigeration and Air Conditioning 

Relief System 

Remediation Processes For Contaminated Soil and Groundwater 

Residential Land Development Practices 

Residential Land Development Practices 

Retaining Wall Design and Rehabilitation 

Risk Analysis For The Petroleum Industry 

Roofing Systems - A National Conference 

Safeguarding of Process Facilities With Safety Instrumented Systems 

Safety Inspection Skills 

Safety, Health and Environment in Oil Industry 

Sanitary Landfill - Leachate and Gas Management 

Sanitary Landfill - Leachate and Gas Management 

Screw Compressors For National Gas Compression 

Securing Project Financing 

Selecting and Specifying Fieldbuses For Industrial Automation 

Selection and Applications of Motors and Variable Speed Drives 

Selection, Application and Performance of Generator Systems For Industrial Plants 

Sewer Cross Connections 

Shoring and Underpinning of Deep Foundations 

Slope Protection and Erosion Control 

Soil Engineering For Non-Soils Engineers and Technicians 

Solid and Hazardous Waste Management 

Solid and Hazardous Waste Management 

Solving Power Quality Problems 

Sprinkler and Other Automated Fire Sprinkler Systems 

Steam Turbines Selection and Operation For Improved Performance 

Storage and Handling of Hazardous Materials 

Stormwater Quality Control Methods 

Structural Design of Industrial Buildings 

Structural Design of Industrial Buildings 

Structural Design of Small Buildings 

Structural Design of Small Buildings 

Structural Engineering For Non-Structural Engineers 

Structured Personal Improvement To Increase Productivity and Career Progression 

Subdivision Development Process In Changing Economy 

Successful Cabling For Voice and Data Communications 

Successful Construction Projects From Concept To Completion 

Successful Control of Construction Projects By Owners - Meeting The Challenge 

Technical Report Writing 

Telecommunications Protocols - Key To Effective Data Communication On Networks 

Temporary Structures In Oil Fields 

The Art & Science of Industrial Mixing 

The Benefits of Polymer Insulators On The Power System 

The Technology of Optimal Fan & Blower Systems - Optimizing Performance & Operation 

The Technology of Optimal Fan & Blower Systems - Optimizing Performance & Operation 

Thermal and Non-Thermal Processing 

Thermal and Non-Thermal Processing 

Traffic Engineering For Telecommunications 

Traffic Implications On Land Development 

Traffic Implications On Land Development 

Traffic Signal System Design and Operation 

Transformer Operational Principles, Selection and Troubleshooting 

Transition From Technical Expert To Lead Management 

Transportation of Dangerous Goods and Waste Management 

Tunnel Design, Construction and Rehabilitation 

Turbo and Reciprocating Compressors 

Understanding and Using Construction Documents (CCDC) 

Understanding Environmental Management and Compliance 

Understanding Environmental Regulations - Due Diligence 

Understanding The Media and Protocol Choices 

Understanding Your Process Modelling and Dynamic Simulation 

Upgrading Bridge Inspection Skills 

Upgrading Building Inspection Skills 

Upgrading Construction Inspection Skills 

Upgrading Public Works Construction Inspection Skills 

Upgrading Site Servicing Inspection Skills ,Site Development and Urban Infrastructure 

Upgrading Water Distribution Systems 

Upgrading Your Sanitary Sewer Maintenance Program 

Using Innovative Solutions For Dam Safety Issues 

Using the Construction Lien To Reduce Project Risks 

Water and Wastewater Pumping System Control 

Water Treatment for Plant Utilities, Offsites and Cogeneration 

Well Test Analysis Workshop 

Wharf Rehabilitation 

Wind Effects On Buildings 

Wireless Communications: A Comprehensive Foundation 

Workshop On Structural Design of Wood Systems 

Workshop On Using Innovative Solutions For Dam Safety 

Municipal Engineering For Non-Engineers 

Columbia Mountains Institute of Applied Ecology 

http://www.cmiae.org/ and http://www.cmiae.org/conferences.htm
The Columbia Mountains Institute of Applied Ecology (CMI) is a non-profit society, based in Revelstoke, BC, dedicated to improving ecological management by increasing and sharing knowledge about the ecology of the Columbia Mountains and regional ecosystems. CMI connects natural resource practitioners, managers, researchers, educators, academics, and others working in various fields of applied ecology. 

Design and Analysis of Mark-Recapture Studies
This course will examine common mark-recapture methods. While the focus will be on methods commonly used in fisheries management, the methodology presented is suitable for many other situations as well. Aspects of study design (e.g. sample size) and the analysis of the final results will be presented. 
The course will consist of theory and worked examples, using mostly MARK. There will be an opportunity for participants to work through their own projects. You are asked to send Dr. Schwarz a brief outline of your project before the course starts. An overview of methods coming in the future will also be presented.

Introduction to Using R Software

R is a free programming environment for statistical analyses and graphics that is becoming increasingly popular among numerical biologists. R is extremely powerful, can be readily extended to non-standard methods through the downloading of packages, and runs on a wide variety of operating systems ( www.r-project.org ). This two-day course will introduce users to R software, so that they are able to begin performing statistical analyses and plotting graphs on their own. The course is suitable for individuals who have never used R before as well R-users looking to consolidate their understanding of the basics.

Wildland-Urban Interface Fires, Fuel Management, and Ecosystems  Conference

Management plans for reducing the likelihood or severity of wildland/urban interface (WUI) fires are in preparation and, by their nature, favour economic and social factors. Through one and half days of presentations, a poster session, and field trips, we will examine these factors, and address how management for WUI fires and fuels might also accommodate, or improve, ecological values
In addition to its annual general meeting, CMI occasionally offers courses on:

Soil Bioengineering
Bear Conservation and Safety

Ecological Restoration

Forest Engineering Inc.

http://www.forestengineer.com/html/training.html
Forest Engineering Inc. offers training for people involved in planning, engineering, and harvesting. Based in Corvallis, Oregon, FEI offers workshops, with on-the-ground instruction, on 
Cable Logging

Basic Road Design and Layout

Logging Techniques

Unit Planning and Layout

Fuel Reduction

Logger PC V4(computer payload analysis
Helicopter Logging

Mechanized Harvesting

Splicing

Evaluation Operations

Forest Engineering Inc. also offers customized in-house training sessions tailored to clients’ needs.
Bamfield Marine Station

http://www.bms.bc.ca/index.htm
Bamfield Marine Sciences Centre attracts research biologists, ecologists and oceanographers. It offers undergraduate and graduate courses in marine and coastal sciences. In addition to marine science courses, BMSC offers conservation and ecology courses. Examples include 

Marine Conservation Biology
Freshwater and Terrestrial Conservation
Temperate Rainforest Ecology
Located on Vancouver Island’s west coast, BMSC also offers in-residence and public education programs.

Western Silvicultural Contractors' Association
http://www.wsca.ca/index.php?Page=200.0
The Western Silvicultural Contractors' Association (involved in treeplanting, stand tending, wildfire fighting, site preparation and ecosystem restoration) developed a course to meet Workers Compensation and Occupational Health and Safety regulation requirements. The course is called Silviculture Supervisor Level 1 Course Training
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MID-TERM OBJECTIVE





SHORT-TERM OBJECTIVES





PROJECT





ACTIVITY





Goal:


Developing Solutions for Continuing Education Capacity for Forest Sector Professionals in BC





Continuing education and extension education providers will have improved effectiveness and efficiency in cooperative education and extension program planning and delivery





Improved extension skills and capacity: increased awareness of the role and contribution of all sectors contributing to SFM





Increased awareness of customer needs, priorities and delivery capacity





Increased cooperation and collaboration among education providers; reduced perception of competition and duplication





Continuing Forest Resource Management Education Strategy
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