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APEGS
Self-Assessment Form – Forestry Engineering

Self-Assessment Form
Forestry Engineering Syllabus
Submit the form in Word to documents-academicreview@apegs.ca upon completion.
This form is intended to provide information about your academic background to the reviewers. Please note that your self-evaluation in this form does not guarantee that you meet the requirements. The final determination will be made following an assessment of your overall education by APEGS. 

INSTRUCTIONS FOR APPLICANTS
Refer to your WES course-by-course (CxC) assessment to complete this form. DO NOT attach your copy of the WES assessment to this form.
Use primarily your Bachelor’s degree courses. If gaps are identified, supplement them with your relevant Master’s or PhD courses (if applicable) or leave them unfilled. 
Include relevant courses that cover any part of the syllabus but do not reuse the same course more than 2 times.
Only complete the column under ‘C2 For Applicant Use’. DO NOT enter any information in column C3. DO NOT modify any content in column C1.
Enter the year, course name, credits and grade from the WES assessment Course-by-Course Analysis.
Highlight the content in column C1 and the corresponding course(s) in C2 with the same colour.

C1 	APEGS Syllabus	C2 	For Applicant Use	C3 	For Reviewers Use Only
Syllabus Topic	WES Course-by-Course Summary:	year, course name, credits and grade.	Preliminary Review	Final Review
20-BS-A1 Mathematics: Vector and Linear Algebra: Applications involving matrix algebra, determinants, eigenvalues and eigenvectors, vector functions and operations, orthogonal curvilinear coordinates. Calculus: first and second order linear ordinary differential equations, series solutions of ordinary differential equations, applications of partial derivatives, Lagrange multipliers, multiple integrals, line and surface integrals, integral theorems (Gauss, Green, Stokes). Power series.	2004-2005: Applied Mathematics I, 2 credits. Grade: B		2004-2005: Applied Mathematics II, 2 credits. Grade: B	2005-2006: Applied Mathematics III,2 credits. Grade: B		


By submitting this self-assessment, I declare that I have read and followed the instructions and that this self-assessment is accurate and complete, to the best of my knowledge and ability, and that I have provided all the relevant information that I have available to me. I understand that if information is incorrect or missing, that it may delay my application and may result in the assignment of academic deficiencies.

	Applicant Name
(Last Name, First Name)
	

	APEGS ID#
	

	Institution Information
(List all engineering diploma/degrees, including any related Canadian postgraduate education)

	Credential
	Awarded By
	Major/Specialization
	Year
	Country

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



BASIC STUDIES SYLLABUS TABLE
	C1
APEGS Syllabus
	C2
For Applicant Use
	C3
For Reviewers Use Only

	Syllabus Topic
	WES Course-by-Course Summary
Year, Course Name, Credits and Grade.
	Preliminary Review
Met/Partly Met/Not Met
	Final Review
Agree/Disagree

	Basic Studies Compulsory (Group A)

	20-BS-A1 Mathematics: Vector and Linear Algebra: Applications involving matrix algebra, determinants, eigenvalues and eigenvectors, vector functions and operations, orthogonal curvilinear coordinates. Calculus: first and second order linear ordinary differential equations, series solutions of ordinary differential equations, applications of partial derivatives, Lagrange multipliers, multiple integrals, line and surface integrals, integral theorems (Gauss, Green, Stokes). Power series.
	
	
	

	20-BS-A2 Probability and Statistics: Concepts of probability, events and populations, probability theorems, concept of a random variable, continuous and discrete random variables, probability distributions, distributions of functions of a random variable, sampling and statistical estimation theory, hypothesis testing, simple regression analysis.
	
	
	

	20-BS-A3 Computation Methods: Use of computers for numerical solution of engineering problems, including techniques involving high-level languages and other computational tools (e.g., spreadsheets). Data representation, approximations and errors.
	
	
	

	20-BS-A4 Engineering Design Process: Design process and methods. Project management & teamwork. Requirements and function analysis in design. Conceptual design and testing. Concept evaluation design factors such as: cost, quality, manufacturability, safety, etc. Systems modelling & design detail.
	
	
	

	Basic Studies Elective (Group B)

	20-BS-B1 Statics and Dynamics: Force vectors in two- and three-dimensions, equilibrium of a particle in two- and three-dimensions; moments and couples; equilibrium of rigid bodies in two- and three-dimensions; centroids, centres of gravity; second moment of area, moment of inertia; truss, frame and cable static analysis; friction. Planar kinematics of particles and rigid bodies; planar kinetics of particles and rigid bodies; work and energy, impulse, and momentum of particles and rigid bodies.
	
	
	

	20-BS-B2 Electric Circuits and Power: Current, voltage, Ohm’s law, Kirchoff’s voltage and current laws, power; DC circuits, network theorems, network analysis; simple transients, AC circuits. Impedance concept, resonance; application of phasors and complex algebra in steady-state response; application of Laplace transforms; simple magnetic circuits; basic concepts and performance characteristics of transformers; an introduction to diodes and transistors; rectification and filtering; simple logic circuits.
	
	
	

	20-BS-B3 Mechanics of Materials: Definitions of normal stress, shearing stress, normal strain, shearing strain; shear force and bending moment diagrams; members subjected to axial loading; members subjected to torsional loading; compound stresses, Mohr's circle; deformation of flexural and torsional members; failure theories; elastic and inelastic strength criteria; columns.
	
	
	

	20-BS-B4 Mechanics of Fluids: Fluid characteristics, dimensions and units, flow properties, and fluid properties; the fundamentals of fluid statics, engineering applications of fluid statics; the one-dimensional equations of continuity, momentum, and energy; laminar and turbulent flow, flow separation, drag and lift on immersed objects; wall friction and minor losses in closed conduit flow; flow of incompressible and compressible fluids in pipes; dimensional analysis and similitude; flow measurement methods.
	
	
	

	20-BS-B5 Digital Logic Circuits: Boolean algebra, truth tables and minimization techniques. Logic devices, combinational logic, encoders, decoders and shift registers. Design of asynchronous circuits and synchronous circuits, arithmetic circuits and finite state machines together with clock and timing considerations. Introduction to programmable logic and computer-aided design and simulation tools for digital system design.
	
	
	

	20-BS-B6 Basic Electromagnetics: Introduction to the fundamental electromagnetic fields and forces used in engineering, including fundamental laws, principles, and equations developed by Gauss, Faraday, Ampere, Kirchoff, Maxwell, leading to electromagnetic design and applications in engineering, such as for capacitors, dielectrics, and magnetic devices.
	
	
	

	20-BS-B7 Thermodynamics: Basic concepts and definitions, energy concepts and the first law of thermodynamics, properties of pure substances, closed systems, open systems, the second law of thermodynamics, enthalpy, entropy, exergy, gas power cycles, vapor and combined power cycles, refrigeration cycles.
	
	
	

	20-BS-B8 Properties of Materials: Properties of materials for mechanical, thermal and electrical applications. Atomic bonding, solid solutions, crystallisation. Equilibrium phase diagrams, applications to steel and aluminium alloys, heat treatments. Structure and special properties of polymers and ceramic materials. General characteristics of metallic composites, polymeric composites and concrete. Introduction to materials in hostile environments: corrosion, creep at high temperature, refractory materials, subnormal temperature brittle fracture.
	
	
	

	20-BS-B9 Organic Chemistry: Principles of organic chemistry developed around the concepts of structure and functional groups. The main classes of organic compounds. Properties of pure substances. Introduction to molecular structure, bond types, properties, synthesis and reactions, reaction mechanisms, as a means of systematizing organic reactions.
	
	
	

	20-BS-B10 Biology: Cellular reproduction, growth, and differentiation; metabolism and bioenergetics of living cells; cell structure and function related to the material properties of plant and animal tissues; introductory microbiology — characteristics and classification of microorganisms; interactions of microorganisms with humans in the natural world; kinetics and mathematical models of microbial growth; engineered biological systems such as bio-reactors, bio-instrumentation, bioprinted devices and waste treatment systems for sustainability.
	
	
	

	20-BS-B11 Geology: The structure of the earth, plate tectonics, earthquakes and igneous activity. Minerals and rocks including their formation, identification, basic properties, and classification. Processes of weathering, erosion, transport, and deposition of geological materials and their results of significance to engineering. Occurrence, flow, and quality of groundwater. Introductory aspects of structural geology including faulting, folding, and the overall formation of discontinuities and their effect on the engineering properties of rock masses. Aerial photography and geological maps.
	
	
	

	20-BS-B12 Engineering Graphics: Engineering drawing: Orthographic sketching. Standard orthographic projection. Principal views, selection and positioning of views. Visualization. Conventions and practices. First and second auxiliary views. Basic descriptive geometry. Section views, types, hatching conventions. Basic dimensioning requirements. Tolerance for fits and geometry control. Detail drawings and assembly drawings, other drawings and documents used in an engineering organization. Bill of materials. Fasteners and welds.
	
	
	

	20-BS-B13 Advanced Mathematics: Solutions of differential equations, boundary value problems and orthogonal functions, Fourier series, complex variable analysis.
	
	
	



DISCIPLINE SPECIFIC SYLLABUS TABLE
	C1 
APEGS Syllabus
	C2 
For Applicant Use
	C3 
For Reviewers Use Only

	Syllabus Topic
	WES Course-by-Course Summary
Year, Course Name, Credits and Grade.
	Preliminary Review
Met/Partly Met/Not Met
	Final Review
Agree/Disagree

	Discipline-Specific Studies Compulsory (Group A)

	04-For-A1 Forest Engineering Operations: The identification and characteristics of forest operations functions, systems and machinery and the key environmental, economic and social parameters associated with their use. Design of forest operations at the forest stand, small district, and single contractor level. The analysis, planning and managing of forest operation administrative issues including wages and benefits, occupational health and safety regulations, business organization, contracts and contracting.
	
	
	

	04-For-A2 Wood Technology: Wood anatomy at the molecular and cell level, and the anatomical structure of wood. Identification of common Canadian species based on both gross and minute features. Physical properties of wood – relative density, shrinkage, swelling, and dimensional changes. Mechanical properties of wood – stress-strain response of wood, its orthotropic properties, and the influence of moisture, temperature, cellular structure and growth features on its strength. Tree growth, cellular structure changes, and the major chemical constituents of wood. Biodeterioration of wood. Flow of moisture through wood and wood drying processes. Industrial wood products : types, measurement and basic manufacturing processes.
	
	
	

	04-For-A3 Transportation Of Forest Products: The design and specification of transportation systems required to deliver raw timber from forest logging operations to wood processing facilities, with particular emphasis on the synthesis of systems which integrate truck transportation with unpaved forest roads and paved national/provincial highways. The economic and technical aspects of transportation systems, and the regulations governing the use and safety requirements over national/provincial highways. Road classification systems and network planning. Geometric design – horizontal/vertical alignment; cross section templates; degrees of curvature; sightline-distances; maximum gradients; cut and fill calculations. Vehicle characteristics – gradeabilty, power requirements; engine, transmission and axle specification. Vehicle performance predictions.
	
	
	

	04-For-A4 Forest Management: The basis and nature of change in forests, including the effects of harvesting and silviculture. The design of planning processes to manage forest change by orchestrating harvest and silviculture activities. The social, economic and ecological contexts of forest management. The characterization and distinction between trees, stands, and forests. The causative basis for forest dynamic change and the impact of tree harvesting on forest dynamics. Determination of sustained yield and the operability limits on forest harvesting. Patterns of tree development and the influence of interventions on tree growth. Stand regeneration, and the changes in forest dynamics resulting from harvesting and silviculture operations.
	
	
	

	04-For-A5 Forest Hydrology: Hydrologic cycles and processes – precipitation, evaporation, evapo-transpiration, infiltration, subsurface and overland flow, stream flow. Snow hydrology – snowpack accumulation, snow melting, snow fall and its measurement. The hydrograph. Measuring run-off generation, streamflow velocity, base flow separation and time relationships. Hydrometric data analysis. Watershed delineation and management. Riparian and Buffer zone management. The impact of forest operations on stream discharge, stream water quality, soil erosion and aquatic habitat. Provincial and National government regulations covering forest operations and forest management.
	
	
	

	04-For-A6 Silviculture: The design and planning of Stand Interventions and Stand Development operations integrating tree growth biology. The ecological transformation of tree stands from one condition to another to fulfill long-term forest management objectives, while addressing the constraints imposed by biologic and socio-economic conditions, provincial and national natural resource regulations, and international wood quality and forest land-use standards. The silvics of major Canadian species, silviculture tools and methodologies, stand dynamics and intervention relationships, stand production rates and inventory determination, and the costing and economic evaluation of stand interventions.
	
	
	

	Discipline-Specific Studies Elective (Group B)

	04-For-B1 Structural Analysis and Design: Structural analysis and design, including their underlying principles, as applied to beams, cantilevers, compression members and trusses. Limit analysis of plane frames, arches, walls and foundations. Behaviour of structures. The application of linear elastic concepts to predict forces and deflections and the application of plastic analysis to predict the collapse of statically determinate and indeterminate systems (beams, arches, trusses and frames). The design of buildings and bridge structures used in forest engineering operations.
	
	
	

	04-For-B2 Machine Design: The design of machine elements commonly found in mechanical devices and systems. Analysis and design of mechanical power transmissions (v-belts, roller-chain drives, wire rope systems). Analysis and design of fluid power transmissions (hydraulic actuators, motors and pumps, their flow, torque, hp requirements and efficiency. Hydraulic Actuators - types, force, velocity and power relationships. Valves in hydraulic systems - pressure control, directional, and control valves. Hydraulic circuits - open-loop; closed-loop. The design process, including general guidelines, codes, standards, and sources of information. Analysis of combined stresses and application of Mohr’s Circle. Designing for different types of loadings – static; repeated; fluctuating. Analysis and prediction of failure.
	
	
	

	04-For-B3 Soils Engineering: Soils Engineering applications to forest engineering operations and natural resource extraction industries. Exploration methods and soil characteristics. Mechanical and physical properties of soils. Stresses imposed by static and dynamic loads on soil structures. The effective stress principle. Road structure design – resource access roads; primary and secondary resource extraction roads. Methods to strengthen subgrades: shear strength; bearing capacity; soil seepage; frost action. Retaining structures, slope stability, and geosynthetics. Aggregate testing and specification.
	
	
	

	04-For-B4 Forest Operations Research: The application of mathematical methods to solve resource - constrained planning problems in forest engineering operations management - stands to be harvested; timber volume cut; bucking patterns to match product demand; selection of harvesting machines. The use of regression analysis and cost-trade off modeling to create production functions and optimal machine travel distances. The theory, methodology and application of Linear Programming, Integer Programming, Network Models and Stochastic Simulation to create and solve models, and determine optimal solutions to forest engineering operational problems.
	
	
	

	04-For-B5 Wood Properties: Macroscopic investigation of wood to identify and determine their physical and mechanical properties. The calculation of equilibrium moisture content and moisture diffusion through wood. Differential shrinkage and the causes of lumber warping. The calculation of specific gravity and its conversion from one basis to another. Electrical and thermal properties – thermal conductivity and insulation value, heat value of wood, electrical conductivity and its application in measuring wood properties. Mechanical properties: the influence of cellular structure and environmental factors. Rheological properties – creep and duration of load effect. Properties of wood composites and laminates. Silviculture: genetic improvement and its effects on wood quality. Agents and processes to control wood deterioration. Wood selection for specific exposure categories.
	
	
	

	04-For-B6 Forest Operations Planning: Forest-level planning of large-scale industrial forest operations (harvesting, wood transportation, roads, silviculture, forest resource management, support functions) over tactical, operational and annual planning horizons in the context of integrated, hierarchical forest management. Development of plans for compatibility with relevant corporate and societal objectives and constraints, and vertically consistent through planning levels, horizontally across functional divisions, and longitudinally over relevant time frames. Planning frameworks to determine the kinds of decisions that need to be made, the information required to make those decisions, and the models and data required to produce the information.
	
	
	

	04-For-B7 Forest Soils: The geological, topographical, climatological and historical origin of soils. Processes of soil formation. Soil profiles, texture, structure, volume, weight, moisture and movement. The physical, chemical and biological nature of soils, and the interaction of their properties with vegetation types and growth. Cation exchange reaction and capacity. Soil reaction (pH) and the chemistry of plant nutrients. Macrofauna, mesofauna and microorganisms and sulphur transformation. Organic and inorganic matter, plant and animal residues ; decomposition and humus formation. The distribution, classification and variability of soils, with special emphasis on forested sites.
	
	
	

	04-For-B8 Geomorphology: Origins, history and composition of the earth. Internal structures – geophysics; plate tectonics; convergent and divergent margins. Plate interiors. The rock cycle – sedimentary, igneous and metamorphic. Sediment transport and deposition. Identification of quaternary landforms and geological hazards. Mineral, fossil fuel and water resources. Forest terrain analysis and interpretation by remote sensing, and processing for use as GIS layers.
	
	
	

	04-For-B9 Wood Products: Life cycle analysis and summary statistics of the wood products industry in Canada. Wood adhesives: types and their selection for specific end applications. The hot-pressing process for wood composites and its influence on product quality. The manufacturing processes for creating softwood and hardwood dimension lumber. Machinery and processes to manufacture finger-joined lumber; plywood; oriented strand board; fiberboard; particleboard; glued-laminated timber; structural composite lumber; wood I-joists; and wood - plastic composite lumber.
	
	
	



COMPLEMENTARY STUDIES SYLLABUS TABLE
	C1
APEGS Syllabus
	C2
For Applicant Use
	C3
For Reviewers Use Only

	Syllabus Topic
	WES Course-by-Course Summary
Year, Course Name, Credits and Grade.
	Preliminary Review
Met/Partly Met/Not Met
	Final Review
Agree/Disagree

	23-CS-1 Engineering Economics: Engineering Economics refers to the application of economic principles in the analysis of alternatives in engineering practice. Topics include theoretical and conceptual financial project analysis; types and applications of engineering economic decisions; capital, cash flow, and the time value of money concepts; nominal and effective interest rates when considering loans, mortgages, and bonds; the application of present worth analysis, annual equivalent analysis and rate of return analysis in evaluating independent projects; analyzing lease vs. buy alternatives and making decisions; after-tax financial analysis requires understanding of capital cost allowance (depreciation) and corporate income tax; understanding methods of financing and capital budgeting; break-even, sensitivity and risk analyses
	
	
	

	23-CS-2 Engineering in Society: As applied scientists, engineers work in social, political, and organizational contexts. Their professional contributions are not only informed by but also impact society. To decrease the likelihood of negative consequences and enhance the positive impact of their work, professional engineers need to: 1) conceptualize engineering as a socio-technical profession; 2) understand the social, legal(including health and safety and environmental laws, regulations, codes and standards), and organizational context of their work; 3) integrate ethics(including professional conduct for engineers), equity, and health and safety into their professional practice, and 4) engage in sustainable design. Together, integrating contextual awareness, ethics, equity, health, safety and sustainability into engineers’ professional practice will increase public trust and enhance the positive social impact of engineers’ work.
	
	
	

	23-CS-3 Sustainability, Engineering and the Environment: Engineers need to have knowledge and be conversant with what sustainability means in engineering and for the environment.  Topics include: fundamental knowledge of climate change, global warming, and the impact of human activities on soil, air, water quality and resources; knowledge of renewable energy sources; development, and product and materials life cycle assessment; end-of-life potential such as recycling and the reuse of products; design for disassembly, e-waste, and reverse manufacturing. Energy production, greenhouse gas emissions, and types and forms of energy as related to consumption patterns, consumer awareness, and industrial sectors; optimized energy and resources management; sustainable methods; and sustainability indicators; regulatory aspects of environmental management, and ecological planning.
	
	
	

	23-CS-4 Engineering Management: Engineering is generally accomplished within a team and/or organisational context. Success depends as much on engineers’ abilities to communicate and collaborate in coordination with others as on their technical skills and knowledge. Engineers will struggle to apply their technical skills and expertise without developing key interpersonal, managerial and leadership competencies.  Engineering management and leadership knowledge include: understanding the context and purpose of their organization, its customers, markets, and strategies; navigating organisational policies, practices, and norms; managing projects and processes; developing products, and services; balancing opportunity with risk and dealing with internally and externally imposed change; optimizing the use of human and financial resources; communicating with technical and non-technical audiences using oral, written, and visual means; collaborating with others through interpersonal interaction and teamwork; motivating and mentoring others through professionally relevant leadership; giving and receiving constructive and appreciative feedback and respectfully managing conflict; enhancing professional and social responsibility through everyday professional practice.
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