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Plastics and Rubber Products Manufacturing Sector Study

Executive Summary

PROJECT BACKGROUND

The plastics and rubber products manufacturing sector in Western Ontario contributes a
significant number of jobs across Western Ontario (2010 TOP). The sector represents a
relatively small percentage of the manufacturing sector, and in recent years has experienced a
decline in production workers as a result of technology, “buy American”, and off shore
competition. But despite the production the industry’s innovation in research and design, high
guality control standards, and diverse customer markets is resulting in growing revenues and a
need for skilled employees.

Employers identified that there is no shortage of people, but that there is a shortage of people
who understand the manufacturing processes required. Most identified difficulty in recruiting
and retaining skilled technical workers due to the lack of specific training. Most of the
employers interviewed believed the skills sets within the industry so unique, that existing
training and skills development programs could not meet their needs.

THE ISSUE

The sector has identified that there is a shortage of individuals who possess a basic
understanding on manufacturing processes. Research has also indicated that most employers
within the sector felt there were no training programs available specific to this industry.

OBIJECTIVES

e |dentify enterprises within the sector within the Western region

e Breakdown the industry requirements into key areas that share common training
requirements (literacy, apprenticeship to be included)

e Engage industry in a comprehensive skills assessment to identify common and unique
skill sets

e |dentify wage and benefit scales for the industry

e Assess the industries connection with other sectors e.g. automotive, green,
biotechnology

e |dentify gaps in training with industry requirements.

e I|dentify the strength and suitability of existing programs

THE REALITY

The Plastics and Rubber Manufacturing Products Sector is comprised of a myriad of primarily
Small to Medium Enterprises (SMEs) which share certain common training requirements to
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maintain a competitive advantage both locally and globally. The ability to attract and retain
well qualified individuals in a major challenge indentified by the sector. Increased pressure is
placed upon companies due to above average on-the-job training requirements attributed to a
lacked of well qualified applicants and rapidly evolving technology. There are identified
limitations in training opportunities at both the high school and post secondary level. There is
currently no industry specific apprenticeship available thus limits opportunities to offset a
portion of training costs. Each of these areas is broken down along with key considerations and
recommendations for the Plastics and Rubber.

Common Core and Foundational Manufacturing Skills:

Essential employability skills include communication, mathematical and computer skills in
conjunction with critical thinking and problem solving capabilities. These skills are the
foundation for success in all sectors. In an industry where significant on-the-job learning occurs
the ability to communicate effectively is paramount. There is a demonstrated need for well
developed interpersonal skills as well to function as a productive and effective team member.
The industry would also benefit from an increased level of foundational manufacturing
knowledge focusing on material properties, metrology and quality. The majority of operators
are still hired with high school as the highest level of education. Foundational manufacturing
skills in high school are limited to students who enroll in technology courses. A postsecondary
education serves to develop both essential employability and foundational manufacturing skills.

Capacity and Size:

A large percentage of the sector is comprised of small to medium sized enterprises employing
less than one hundred individuals. An increased burden is placed upon companies who rely on
extensive on-the-job training models as the percentage of staff at less than peak productively
limits efficiency and ultimately profitability. This is a direct result of a lack of industry specific
training at the post secondary level. Implementation of new programming in the college
system is contingent upon the ability to place graduates. A company requiring one or two
specialists a year would be hard pressed to have a college develop a new program or augment
an existing program of study. The role of Sector Councils and Local Boards as a unified voice for
industry is paramount in moving forward the training agenda.

Apprenticeship:

By definition, apprenticeship training is primarily on-the-job training. The sector is already
doing extensive training on the job site. Creation of industry specific apprenticeship programs
would offset the cost of training and create a solid baseline of foundations skills. The
apprenticeship model is simple, typically apprentices complete approximately 720 hours of in-
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school training fully funded spread over a few years. This would provide an opportunity for
companies to offset training costs and to also create a standard of core competencies for the
sector.

Sustainability and Quality:

The Plastics and Rubber Sector is responsive to environmental concerns. Waste management is
an ongoing concern as is sustainability. The sector identifies energy management as a key
training area along with sustainable practice and ‘Green Technology’.

Current Programs:

There are currently no solely industry specific postsecondary programs offered. This said two
programs have been identified with core outcomes that address a significant number of desired
sector training requirements. Chemical Production Engineering Technology is currently offered
at one college in Ontario. The program provides training in a large number of outcomes related
to the operation, monitoring and maintenance of process control systems. Quality assurance
and control methodology is introduced but core mechanical foundational skills are not
developed. The corollary to this is the Mechanical and Manufacturing Engineering programs
available at most college. These programs focus on engineering drawing, metrology, material
properties, production, automation and maintenance. Neither program provides extensive
industry specific training related to moulding, extrusion or other processes. Industry specific
training is currently available through the sector councils such at the Canadian Plastics Sector
Council (CPSC) and the Rubber Manufacturer’s Association (RMA).

The CPSC has developed a Certification Program to recognize and promote the skills and
competencies deemed as necessary in the Plastics Industry. The Cert. PP designation is
available in 27 occupations at graduated levels of proficiency.

RECOMMENDATIONS AND CONSIDERATIONS:

e Investigate local high school technology programs to determine schools which offer
programs that complement industry requirements for operators as the majority of
operators are high school graduates.

e |nvestigate Academic Upgrading programs for existing staff to further develop essential
skills. These are often available through local educational institutions. Financial
assistance or subsidies are often available.

e Benchmark expected levels of reading and writing comprehension, mathematical ability
and computer literacy to share with employment advisors and other stakeholders.
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Leverage a combined voice by supporting and participating in Sector and Board
initiatives.

Participate in the development of occupational standards to ensure industry
requirements are accurately reflected.

Investigate existing apprenticeship trades to offset training costs and take advantage of
lucrative apprenticeship tax credits. See Appendix E for details on financial incentives
for hiring apprentices.

Lobby for the development of sector specific trades recognizing there is significant
overlap in a number of existing trade areas and sectors.

Utilize the gap analysis to work with local educations institutions to enhance existing
programs.

Establish a Prior Learning Assessment and Recognition tool and process verify
knowledge and skills in core areas.

Sector Councils to partner with academic institutions to deliver industry specific training
and to establish certificate level programs at the colleges to potentially offset a portion
of training costs.
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Plastics and Rubber Products Manufacturing Sector Study

Part 1: The Issues

Competitive advantage results in growth, prosperity and sustainability. This is true both in a
local and global economy within in every sector of manufacturing. Competitive advantage
centres upon a variety of factors including the ability to attract and retain a skilled and
competent workforce. A skilled workforce is crucial to maintain productivity, quality and
ultimately profitability. The technology found in the plastics and rubber sector expanding so
rapidly that the need to well qualified individuals The focus of this study is to further refine the
vision for the plastics and rubber products manufacturing sector in terms of training
requirements and succession planning.

PROJECT BACKGROUND

The plastics and rubber products manufacturing sector in Western Ontario contributes a
significant number of jobs across Western Ontario (2010 TOP). The sector represents a
relatively small percentage of the manufacturing sector, and in recent years has experienced a
decline in production workers as a result of technology, “buy American”, and off shore
competition. But despite the production the industry’s innovation in research and design, high
quality control standards, and diverse customer markets is resulting in growing revenues and a
need for skilled employees.

Employers identified that there is no shortage of people, but that there is a shortage of people
who understand the manufacturing processes required. Most identified difficulty in recruiting
and retaining skilled technical workers due to the lack of specific training. Most of the
employers interviewed believed the skills sets within the industry so unique, that existing
training and skills development programs could not meet their needs.

During the consultation process it was also identified that the diverse nature of businesses
within the sector results in the absence of any formal or informal network through which
businesses within this industry can benefit from each other’s knowledge or training.

The information obtained by the Workforce Planning Board mirrored the finding of other local
boards during the consultation period. These results reinforced the findings of the Canadian
Plastics Sector Council (CPSC) report titled Achieving Our Potential - The Plastics Industry to
2016. This report, published in 2007 was the end result of a labour market update project to
create a snapshot of the status of the industry and a vision of the future with regards to growth
and sustainability.
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PROJECT SCOPE AND OUTCOMES

The Plastics and Rubber Products Manufacturing sector was identified as a priority industry by
the Workforce Panning Board of Grand Erie (WPBGE)in an effort to support the training needs
of employers and employed workers (job retention) in Grand Erie. The scope of this project
expanded to include all 8 regions within the Western Local Board: Elgin, Middlesex, Oxford;
Bruce, Grey, Huron, Perth; Grand Erie; Hamilton, Niagara; Sarnia Lambton and Windsor Essex.

Mohawk College and the Excellence in Manufacturing Consortium agreed to act a co-leads with
the WPBGE on initiating a skills assessment and development project that would assist
employers recognize training opportunities within existing programs.

The issue:

The sector has identified that there is a shortage of individuals who possess a basic
understanding on manufacturing processes. Research has also indicated that most employers
within the sector felt there were no training programs available specific to this industry.

Objectives

e |dentify enterprises within the sector within the Western region

e Breakdown the industry requirements into key areas that share common training
requirements (literacy, apprenticeship to be included)

e Engage industry in a comprehensive skills assessment to identify common and unique
skill sets

e |dentify wage and benefit scales for the industry

e Assess the industries connection with other sectors e.g. automotive, green,
biotechnology

e |dentify gaps in training with industry requirements.

e |dentify the strength and suitability of existing programs

Outcomes:

e Aninventory of industries within the sector will enhance the Western region’s ability to
consult and partner with employers within the industry

e Anin-depth skills inventory tool comprised of 200-500 skills (similar tools have been
used in the oil/petroleum industry in the region) will provide valuable information on
skills gaps, common skills (within the industry and compared to other industry sectors).
This information will serve as a foundation for:

o ldentifying existing education and training that meets the requirements of the
industry

o Evidence-based information for career profiles relevant to the western region
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o Solid career planning information for employment services (EO) and for Second
Career facilitators

o Prior learning assessment tools to help employers, employed workers, and new
entrants identify transferable skills and determine training/upgrading
requirements

o Labour market information that supports the attraction, retention, and
expansion of jobs within the western region

o ldentification of emerging occupations and industry trends (transition)

e Anindustry network will connect enterprises in the western region and will enable
leveraging of skills training resources

In summary, the Plastics and Rubber Products Manufacturing Sector must take a leadership role
in the development of cost effective and industry specific training models to maintain a
competitive advantage. A multi-faceted approach involving liaison with local Boards of
Education as well Community Colleges as well as Sector Council involvement potentially will
develop a robust and flexible workforce. Opportunities exist not only in the development of
entry-level employees but also in retraining existing workforce.
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Plastics and Rubber Products Manufacturing Sector Study

Part 2: The Industry
Background

Plastics and Rubber Products Manufacturing (NAIC 326) is the processing of raw rubber and
plastic materials into goods for both end users and manufacturers for further processing. The
North American Industry Classification System (NAICS) is an industry classification system jointly
developed by the United States, Canada and Mexico as part of the frame work of the North
American Free Trade Agreement (NAFTA). The NAICS divides the economy into 20 key sectors
then further defines activities in which businesses are involved. The coding is hierarchical in
structure as follows: sectors (two-digit codes), subsectors (three-digit codes), industry groups
(four-digit codes), and industries (five-digit codes). It should be noted that a revision to the
NAICS is currently underway and schedule for release in 2012.

Current Status

Achieving Our Potential — The Plastics Industry to 2016 published by the Canadian Plastics
Sector Council (CPSC) in 2007 provides an accurate profile of the sector. CPSC has identified
seven major processes within the sector: injection, blow and rotational moulding, profile and
film extrusion, thermoforming and composites. According to Industry Canada Statistics* the
Plastic Products Industry (NAIC 3261) is a high-growth industry with a rapidly expanding range
of both industrial and consumer applications. The following challenges impacting
competitiveness have been indentified:

e Capacity and size
e Limited R & D capabilities
e Evolving technology and skill requirements

The Rubber Products Industry (NAIC 3262) is comprised of companies primarily engaged in the
manufacture of tires and tubes, hose and belting and other rubber goods. The key factors
influencing competitiveness in the industrial rubber products industry are similar to those in the
plastics sector. Canadian-owned firms are a mixture of both of SMEs and large multinational
corporations according to Industry Canada’ data.

Both industries are impacted by the challenge of recycling waste. Many emerging technologies
have developed as a result of these environmental issues.
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This profile is accurate not only nationally but on a regional basis. The Grand Erie Industry
Profile (TOP 2010) for the plastics and rubber sector indicated that 85% of businesses were
classified as Small/Medium sized Enterprises (SMEs) employing less than 100 employees.
Although the industry shows signs of recovery the impact of the decline in automotive
manufacturing is limiting companies that have not diversified products lines. Major challenges
moving forward include increasing energy costs, limited funding for Research and Development
and notably the absence of readily available industry-specific education and training programs.
The current post secondary education system does not provide graduates with the broad range
of skills required for the rapidly emerging technology in the sector. Seventy-five percent of
employers indicated a lack of industry specific training (TOP2010). There are no sector specific
training programs offered locally thus offsetting the cost of training to the employer on the
plant floor which ultimately limits productivity as both the trainer and trainee work through
processes. The rapid expansion of technology also puts the industry at risk as existing staff
must be retrained to efficiently set-up, operate and maintain new equipment. New technology
also changes process for existing staff. Currently, employers have to engage in anon-the-job
the training model supplemented by external training programs that are not funded. Funding
incentives from various levels of government are limit because of the lack of credentialed
industry specific training programs.
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Plastics and Rubber Products Manufacturing Sector Study

Part 3: The Survey

In order to fully address the needs of the Plastics and Rubber Sector in terms of training
requirements a comprehensive survey was developed to accomplish a number of objectives:

e Create a baseline of current training requirements within the sector

e |dentify average sector salaries within the Western Region

e Establish a core skills matrix for future program development

e Determine the need for development of essential foundational skills
e |dentify suitability of existing training programs both public and private
e |Investigate the role of apprenticeship as a viable training mechanism

e I|dentify transferrable skills within sectors

Survey Design

The survey is broken down into five core component areas to aid in the collection and analysis
of data as follows:

1. Company Profile including the following information:

a.

S®m 0 o0 T

Company name

Sector Classification

Company Size

Presence of Collective Bargain Unit

Recent Hiring

Salary Ranges

Level of Education (Entry-level by position)
Perceived Existing Program Suitability
Percentage of Learning Occurring On-the-Job
Perceived Need for Apprenticeship Training
Current Challenges in Recruiting and Retaining Employees
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2. Foundational Skills Analysis:
a. Essential Employability Skills

i. Communication
ii. Mathematical
iii. Computer

iv. Critical Thinking
v. Problem Solving

b. MTCU Generic Skills® - Manufacturing

c. Core Skills
i. Physics
ii. Chemistry
iii. Material Properties
iv. Metrology
v. Blue Print Reading
vi. GD&T
vii. SPC/CMM

3. Review of existing postsecondary program outcomes in the following areas:

a. Chemical Technology

b. Laboratory Technology

c. Process Engineering

d. Manufacturing Engineering

4. Review industry specific training outcomes

a. Health and Safety
Engineering Drawings
Material Properties
Metrology

Fluid Power

Quality

Sustainability

S®m 0 oo T

Moulding

Design

5. Apprenticeship

a. Current Trades

14 |Page



b. Chemical Process Operator Apprenticeship

Note that the Ministry of Training, Colleges and Universities Provincial Program Standards were
utilized to create the baseline for existing program analysis. Although programs with similar
credentials may exist at various post secondary institutions the emphasis may vary from
program to program. The Provincial Program Standard represents the minimum training
standard by credential each institution must adhere to.

Initial survey development employed industry input via an informal interview process and an
examination of similar surveys within the sector both locally and abroad. Survey distribution
was accomplished via direct email blast and online via Survey Monkey. Initial requests were
released January 2010 and personalized follow-up requests were sent out in March. In total
over 250 invitations to participate were distributed. Excellence in Manufacturing Consortium
also aided in the distribution of the survey to member companies. Approximately fifty percent
of respondents requested to be identified by sub-sector as opposed to company name. The
survey was set up with various exit points throughout the interview process. Approximately
seventy percent of respondents who participated in the online version completed the full
survey. See Appendix A for a copy of the full survey. There was no discrete distinction in the
survey between sectors other than the initial identification process. It was deemed that core
skill requirements would be applicable to both the plastics and rubber sectors.
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Plastics and Rubber Products Manufacturing Sector Study
Part 4: The Results

Company Profile

The North American Industry Classification System was utilized to classify businesses by
economic activity. Respondents from a variety of areas participated in the study from the
following sub-sectors: motor vehicle plastic parts, plastic profile, sheet and plate, plastic pipe
and fittings and rubber.

Primary NAIC S Breakdown of Respondents

326193-Motor Vehicle Plastic
Parts Manufacturing

B Other (please specify)

326121-Unlaminated
W Flastic Profile

Shape Manufacturing

326122-Plastic
N Pipe and Pipe Fitting

Manufacturing

326130-Laminated
B Flastic Plate, Sheet
(except Packaging)
326158-All Other Plastic
Product Manufacturing

- 326230-Other Rubber
Product Manufacturing

W All Other Responses

A review of the ‘Other’ response categories includes the following sub-sectors:

e Custom Injection Moulding
e Plastic (Vinyl) Reclaim, Recycling and Reprocessing
e Other Not Specified

Over 80% of respondents identified as SMEs with fewer than 100 employees. The existence of
a large proportion of SMEs creates a challenge to advocate individually for changes to existing
programs at local postsecondary institutions. The impact of a significant amount of the on-the-
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job training impedes productively greatly in small to medium sized operation. Clearly, a role
exists for Sector Councils and Workforce Advisory Boards to act on behalf of the sector to
promote program development and revision. It is noteworthy that Motor Vehicle Parts
Manufacturing still represents approximately 25% companies responding. Note that none of
the companies responding were operating under a collective bargaining unit.

Salary Range:

Salary ranges were categorized into four main groups of employees: Customer Service, Sales,
Skilled Trades and Operators. Respondents were then asked to indicate average salary by
occupation. The graph below indicates the percentage of respondents and average salary
ranges:

Please indicate average salary per annum for each position.

Customer Service |

s Under S24K
- 25 - 24K
25 - 45K
50 - T4K
. 75 - 55K
100K +
Skilled Trades —

I —

Operators —

Sales

0% 20 % 40 % 60 %%

Note that survey data is based upon hiring within the last six months and not cumulative
company averages. Data indicated as not available indicates that not all companies hired for
that specific position. Customer service and sales positions were added as a reference to
compare the manufacturing side of the business. Note that the only positions slated at under
$24K per annum were for operators. There may be a possible correlation between the lack of
gualified individuals and the entry level salary for machine operators. The range in salaries for
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skilled tradespersons may be attributed to the hiring of both apprentices and certified journey

persons.

Further analysis of hiring indicates that close to 80% of all respondents hired operators with a
high school diploma. It should be noted that Operators were hired with a postsecondary
education. This is a vital statistic as it indicates the need for secondary schools to provide the
necessary training to develop core skills. It is assumed that set-up falls under the skilled trade
area though not necessarily completed by a journeyperson. Approximately 20% of skilled trade
hires are not apprentices/journeypersons.

Existing Training:

Respondents were asked to rank graduates of various post-secondary destinations in terms of
meeting expectations related to skills and knowledge.

Q11. How would you rank your local post secondary educations programs in providing
graduates with the skills required by your organization?

Program Meet Expectations Below Expectations N/A
Apprenticeship 38% 38% 25%
College: Technician 38% 12% 50%
College: Technologist 44% 11% 44%
University: Bachelor of 23% 22% 56%
Science Degree

Note that results have been rounded so they may not exactly equal 100%
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Q12. What percentage of learning occurs on the job?

What percentage of learning occurs on the job%

Customer Service
—less than 10%
Sales - 10-25%
— 250
_— 51-T5
N prester then TS5
Skilled Trades — bk
Cperators
T t
[ - 20 % 20 % B0 % 80 % 100 %%

A significant amount of on-the-job training is required for both skilled trades and operator
positions across a range of subsectors. The common thread is that over 80% of respondents
indicated that operators receive in excess of 75% of training on-the-job. With the large number
of SMEs in the Plastics and Rubber Manufacturing Sector this will only serve to slow down and
impede the manufacturing process. Ranges of on-the-job training are expected for skilled
trades categories as they encompasses both journey persons and apprentices at varying
competency levels.

Apprenticeship:

Respondents were asked if there was a need for sector specific apprenticeship training.

Do you feel there is a need for sector specific apprenticeship training in the
Province?

—Yes
— Mo
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Two thirds (66.7%) of all respondents felt there was a need for sector specific apprenticeship
training. Details as to the type of apprenticeship were addressed later in the survey.

Challenges:

Respondents were invited to address the greatest challenge in recruiting and retaining
employees. Approximately 80% of comments submitted focused on the lacked of skills coupled
with turnover. One respondent stressed the need for core skills in math, reading/writing and
application of measuring tools.

Foundational Skills Analysis:

Questions relating to essential employability skills applicable to any sector then specific to
manufacturing were presented.

Q15. Foundational Skills: Manufacturing Please rank the importance of the following core skills
for manufacturing positions in this sector. Results indicated by percentage of respondents:

Foundational Skills: ManufacturingPlease rank the importance of the
following core skills for manufacturing positions in this sector.

Commanacation
Mathamatcal
. ot Required
Com Prederred But
puter -— Mot Hecessary
I Amportant
. Critical

Critical Thanking

Problem Sobving

Interpersonal
= Team Skills

D:.’&. 20 % 0% 60 % 80 % 100 %
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Q17. Please rank the importance of the following core skills for manufacturing positions in this
sector.

Core Technical Skills: ManufacturingPlease rank the importance of the
following core skills for manufacturing pesitions in this sector.

Physics
Chemistry

Material Properties -4  Not Required

Praderred But
B Lot Hecessary
Measurement Devices

N rnprtsnt
etrol
(Metrology) | . Critical

B Print Reading
GD&T

SPCICMM |

T 1

0% 0% 0% 60 % 80 %

This is the point where deficiencies in existing training become move obvious. Over 70% of all
respondents indicated basic metrology and quality training were important. General physics
and chemistry are foundational courses in all high school programs yet not deemed important
by the majority of respondents. Five of the categories: material properties, metrology, blue
print reading, GD&T and SPC/CMM are core technology subjects. At the high school level,
these subjects would only be introduced in a technology stream. At the college level, the core
skills are honed in most Mechanical and Manufacturing programs. It was noted in a previous
guestion that the majority of operators are hired as high school graduates. Unless applicants
studied technical subjects they would not have been exposed to the five core trade areas
indicated in this question. The number of high schools offering strong technical programs has
been decreasing over the past decade. As such, the sector needs to focus on technical
programming at the high school level to prepare students for employment post graduation as
operators. Note that the five core topics are common to any manufacturing apprenticeship
program in metal cutting trades or millwright and most college technician level programs.
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Existing Post Secondary Programming:

Four core programs identified as having similar outcomes to sector occupational profiles were
detailed on the survey. Ministry of Training, Colleges and University (MTCU) Provincial Program
Standards were utilized to create common core program outcomes as they represent the
minimum standard for the credential. Outcomes were presented for the following core
program areas: Chemical, Laboratory, Production Engineering and Mechanical/Manufacturing
Engineering Technologies. The majority of respondents focused on the Production and
Manufacturing program level outcomes.

Production Engineering Technology:

Respondents ranked the importance of the following program outcomes for manufacturing
positions in this sector. Results indicated by percentage of respondents. Note that some
outcomes have been truncated - full outcomes are available on the Survey Document in
Appendix A.

Q1. Apply mathematical, physical, and chemical concepts to the performance of assigned tasks and the
analysis of problems

Anticipate
Answer Options Required R tht Wou_ld Be Needin 2-4 N/A
equired Nice
Years
Apply knowledge of the principles of general 50% 50% 0 0 0
Apply knowledge of basic organic, analytical, and 50% 50% 0 0 0
Use mathematical skills such as algebraic equations, 50% 50% 0 0 0
Apply knowledge of the principles of physics such as 100% 0 0 0 0
Q2.Perform operating procedures on various types of process plant equipment.
i ; Not Would Be  Anticipate
Answer Options Required T Nice Ne%c.:l in 2-4 N/A
Apply knowledge ofthe operating principles of 100% 0 0 0 0
Perform start-up and shut-down procedures on various 100% 0 0 0 0
Operate, monitor, and control batch and continuous 100% 0 0 0 0
Q3. Analyze and operate control systems
Antcipate
. - Mot Would Be -
Answer Options Required Tl fre] Nice Needin 2-4 N/A
Years
Analyze simple control loop behaviour 50% 0 50% 0 0
Apply the principles of multi-loop control to the 50% 50% 0 0 0
Operate and perform basic configuration procedures 50% 0 50% 0 0
Apply basic knowledge of control instruments such as 100% 0 0 0 0

Q4. Utilize analyzers to monitor change in process stream composition.
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Anticipate

Answer Options Required NO_I Wou_ld iz Needin 2-4 N/A
Required Nice

Years
Apply knowledge ofthe operating principles for in-line 50% 50% 0 0 0
Operate in-line stream analyzers 50% 0 50% 0 0
Interpret sample data 100% 0 0 0 0
Q5. Apply engineering principles for sizing of basic process equipment.

Anticipate

Answer Options Required F{ez;lre d w{::ilgeBe Needin 2-4 N/A

Years
Apply principles of heat transfer to the sizing of basic 50% 50% 0 0 0
Apply basic fluid mechanics to process flow problems 50% 0 50% 0 0
Apply pressure-drop principles to fluid-flow systems 50% 0 50% 0 0
Apply mass-transfer principles to process equipment 50% 0 50% 0 0

Q6. Perform routine maintenance and troubleshooting of process equipment, in-line stream analyzers,
and instrumentation systems.

Anticipate
Answer Options Required No_l Wou_l d Be Need ir': 2-4 N/A
Required Nice
Years
Follow maintenance test procedures as necessary. 100% 0 0 0 0
Record process data as necessary to supporttesting 100% 0 0 0 0
Interpret results of tests to confirm proper operation or 100% 0 0 0 0
Perform minor maintenance on equipment. 100% 0 0 0 0
Implement basic trouble-shooting procedures as 100% 0 0 0 0
Read process and instrument diagrams 100% 0 0 0 0
Recognize the operating principles of various types of 100% 0 0 0 0
Calibrate field instrumentation such as transmitters, 50% 0 0 50% 0
Apply knowledge of the principles underlying 100% 0 0 0 0

Q7. Apply knowledge of human interaction and team-building skills to the shift-work environment.

Anticipate
Answer Options Requied  p hor WouldBe \oedin2-4  NA
equired Nice
Years
Adapt effectively to a shift-oriented environment. 100% 0 0 0 0
Solve problems successfully in a team-oriented 100% 0 0 0 0
Demonstrate individual initiative 100% 0 0 0 0
Communicate effectively with others in oral and written 100% 0 0 0 0
Q8. Perform statistical calculations to report the results of analyses and tests.
Anticipate
Answer Options Required F{erqq;lre d W(;jilgeBe Needin 2-4 NfA
Years
Calculate mean, median, mode, standard deviation, 50% 0 50% 0 0
Perform comparative analysis statistical tests such as 50% 0 50% 0 0
Use calibration and other statistical calculations to 100% 0 0 0 0

Q9. Apply computer skills relevant to the production engineering technology field.
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Anticipate

Answer Options Required  _hor WouldBe  \oedin 2-4 N
equired Nice
Years
Use software packages such as word processing, 50% 0 50% 0 0
Use software and the internet to acquire, store, 50% 0 50% 0 0
Comprehend computer programs written in high level 50% 50% 0 0 0
Use a vanety of operating interfaces such personal 100% 0 0 0 0
Q10. Perform relevant Quality Assurance and Quality Control procedures.
Anticipate
Answer Options Required qu Wou_ld Lz MNeed ir? 2-4 N/A
Required Mice
Years
Construct and use quality control charts 50% 0 50% 0 0
Respond appropriately to results 50% 0 50% 0 0
Follow corrective protocols 100% 0 0 0 0
Q11. Apply problem-solving skills to production engineering technology
Anticipate
Answer Options Required R thl Wou_ld Be Need ir': 2-4 N/A
equired Nice
Years
Recognize, identify, and define the problem 100% 0 0 0 0
Define the problem-solving sequence. 100% 0 0 0 0
Seek outside advice or data as required 100% 0 0 0 0
Recognize limitations in problem solving 50% 0 50% 0 0
Apply results of problem solving to troubleshoot as 100% 0 0 0 0
Synthesize a solution to the problem as appropriate 100% 0 0 0 0
Q12. Adhere to the ethics of Responsible Care* for the protection of employees, the community, and the
environment.
Anticipate
Answer Options Required Rez;lre d Wc;:l.lil:;:leBe Needin 2-4 NfA
Years
Handle, use, store, and transport chemicals safely 100% 0 0 0 0
Apply relevant principles, such as Process Safety 100% 0 0 0 0
Actin accordance with relevant codes of practice, 100% 0 0 0 0
Actin accordance with an awareness ofthe role ofthe 100% 0 0 0 0

Manufacturing Engineering Technology:

Respondents ranked the importance of the following program outcomes for manufacturing

positions in this sector. Results indicated by percentage of respondents. Note that some

outcomes have been truncated - full outcomes are available on the Survey Document in

Appendix A.

Q1.Analyze and solve complex technical problems related to manufacturing environments through the

application of engineering principles.
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5 . Mot Would Be
Answer Options Required e Nice
Calculate and convert correctly in Impenial and Si 100% 0 0
lUse engineering terminology correctly and accurately 100% 0 0
Identify the technical criteria necessary to design and 100% 0 0
Apply engineering principles to the analysis, design, 100% 0 0
Carry out standard procedures involving the design, 100% 0 0

Anticipate

Needin 2-4 N/A

Years

]

oo oo

coooo

Q2. Design and analyze* components, processes, and systems through the application of engineering

principles* and practices.

5 . Mot Would Be
Answer Options Required e Nice
Calculate and convert correctly in Impernal and SI 100% 0 0
Use engineering terminology correctly and accurately 100% 0 0
Identify the technical criteria necessary to design and 100% 0 0
Apply engineering principles to the analysis, design, 100% 0 0
Carry out standard procedures involving the design, 100% 0 0

Anticipate

Needin 2-4 N/A

Years

]

oo oo

coooo

Q3. Analyze and prepare graphics and other technical documents to appropriate engineering standards.

- . Not Would Be
Answer Options Required et Nice
Assemble and analyze® relevant information, data, 100% 0 0
Organize and prepare documents in accordance with 100% 0 0
Employ conventional and computer-based drafting 100% 0 0
Employ freehand sketching techniques to produce 100% 0 0
Prepare, evaluate, and modify project-related 100% 0 0

Anticipate

Needin 2-4 NfA

Years

0

oo oo

Q4. Use computer hardware and software to support the engineering environment.

- - Not Would Be
Answer Options Required e Nice
Use computer systems and application software to 100% 0 0
Apply file management techniques to access and 100% 0 0
Access and exchange information using electronic 100% 0 0
Use computer hardware and applications to access 100% 0 0
Use computer applications to support design and 100% 0 0

Q5. Assist in the specification of manufacturing operations and processes.

. . Mot Would Be
Answer Options Required T Nice
Understand processes used to manufacture 100% 0 0
Use systematic approaches to anticipate, identify, and 100% 0 0
Assess and recommend manufacturing processes 0 0 100%
Apply knowledge of computer-aided manufacturing 100% 0 0
Identify and eliminate potential hazards associated 100% 0 0

Anticipate

o g e e s =)

MNeedin 2-4 N/A

Years

0

[ Qg e Y |

Anticipate

o e e e g e |

Needin 2-4 N/A

Years

0

oo oo

coooo
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Q6. Apply knowledge of machinery, tools, and other equipment in manufacturing and assembling
components.

! i Not Wouldge Anticipate
Answer Options Required T Nice Needin 2-4 N/A
Years
Assess the performance characteristics, limitations, 100% 0 0 0 0
Use machinery, tools, and other equipment to 0 0 100% 0 0
Program computer-aided machinery to manufacture 0 0 100% 0 0
Apply knowledge of fabrication, joining. finishing, and 100% 0 0 0 0
Q7. Specify, coordinate, and conduct quality control and quality assurance procedures.
Anticipate
Answer Options Required thl wo""_ld e Needin 2-4 N/A
Required Nice Y.
ears
Review the specifications applicable to a 100% 0 0 0 0
Observe, record, assess, and report compliance with 100% 0 0 0 0
Perform or arrange to have quality-assurance 100% 0 0 0 0
Design and analyze™ reports concerning statistical 0 0 100% 0 0
Interpret and use the results of quality-assurance 0 0 100% 0 0
Inspect components using appropriate measuring 100% 0 0 0 0
Apply principles of statistical process control to the 0 0 0 100% 0

Q8. Recognize the environmental, economic, legal, safety, and ethical implications of manufacturing
projects.

Anticipate
Answer Options Required NC{I Wou_ld == Needin 2-4 N/A
Required Nice Y.
ears
Consider the interrelationships among technology. 0 0 100% 0 0
Support the provision of a healthy and safe workplace 100% 0 0 0 0
Apply ethical principles to own work 100% 0 0 0 0
Meetlegal responsibilities to adhere to relevant 100% 0 0 0 0
Understand employer-employee contractual 0 100% 0 0 0
Promote equity and cooperation within the diversity of 0 0 100% 0 0
Q9,Use and maintain documentation, inventory, and records systems.
Anticipate
Answer Options Required No_l Wou_ld Be Needin 2-4 N/A
Required Nice Y.
ears
Use and maintain a paper-based and electronic 100% 0 0 0 0
Maintain current, clear, and accurate project-related 100% 0 0 0 0
Use project-related records and inventories to 100% 0 0 0 0
Q10 Participate in the management of a manufacturing project.
Anticipate
Answer Options Required e Would Be MNeedin 2-4 N/A
Required Nice Years
Participate in the information management, cost 100% ] ] o o
Identify the stages of a manufacturing project and 100% ] o o
Monitor expenditures and maintain cost effective 100% ] o o o
Schedule, coordinate, and monitor a manufacturing 100% 0 0 0 0
Participate in long- and short-term planning 100% ] o o o
Review. interpret, and prepare various elements of 100% o o o o
Train others where appropriate o o 100% o o
Contribute to the follow-up audit of a manufacturing 100% ] o o o
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Q11. Develop strategies and plans to improve job performance and work relationships.

Anticipate
Answer Options Required thl Wou_ld 3 Needin 2-4 N/A
Required Nice
Years
Solicit constructive feedback to one's own 0 0 100% 0 0
Identify opportunities for ongoing professional 100% 0 0 0 0
Assume responsibility and accountability for own 100% 0 0 0 0
Keep abreast of technological changes 0 0 100% 0 0

Industry Specific Outcomes:

Respondents ranked the importance of the following program outcomes for manufacturing
positions in this sector. Results indicated by percentage of respondents. Outcomes are drawn
from sector specific training programs and seminars. Note that some outcomes have been
truncated - full outcomes are available on the Survey Document in Appendix A.

Q1. Training in the following aspects related to Health & Safety

Anticipate
Answer Options Required No_l Wou_ld e Need irf) 2-4 N/A
Required Nice Y.
ears
Identify and discuss the regulations as applicable to 80% 0 20% 0 0
Identify and describe safety procedures and practices 100% 0 0 0 0
Identify and follow fire emergency procedures 100% 0 0 0 0
Apply all machinery and equipment lock-out and de- 80% 0 0 0 0
Demonstrate proper use and care of required safety 100% 0 0 0 0
Comply with confined space safety procedures, 80% 0 0 20% 0
Report all hazards and accidents to co-workers and 100% 0 0 0 0
Apply correct body mechanics when bending, lifting or 100% 0 0 0 0
Note line item four was skipped by one respondent.
Q2. Training in the following aspects related to Engineering Drawings.
Anticipate
Answer Options Required thl Wou_ld s Need ir? 2-4 N/A
Required Nice v,
ears
Discuss types and formats of engineering drawings 40% 40% 20% 0 0
Identify and describe dimensional terminology and 60% 20% 20% 0 0
Interpret and describe the principle views of 40% 20% 40% 0 0
Sketch to scale an isometric/pictarial view from a fully 40% 20% 20% 0 20%
Identify and describe layout procedures, technigques, 60% 0 40% 0 0
Q3. Training in the following aspects related to Material Properties.
Anticipate
Answer Options Required No_l Wou_ld i Needin 2-4 N/A
Required Nice Y.
ears
Identify, classify, and describe charactenistics of 80% 0 0 20% 0
Describe the manufacturing processes to produce 80% 0 0 20% 0
Identify and describe the physical properties of 80% 0 0 20% 0
Identify and describe identification systems 80% 0 0 20% 0
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Q4. Training in the following aspects related to Precision Measuring Equipment (Metrology).

Answer Options

Identify and describe fundamentals of dimensional
Identify and describe industrial end standards of
Identify and describe terms and features used in
Describe the operational principles of measuring,
Demaonstrate measuring techniques using

Identify and describe direct reading angular

Identify and describe inspection and checking gauges
Identify and describe indicating gauges and

Required

40%
40%
80%
100%
100%
60%
80%
30%

Mot

Required

20%
20%
0

oo o oo

Q5. Training in the following aspects related to Fluid Power

Answer Options

Read and interpret symbols for all pneumatic

Build and troubleshoot pneumatic systems using
Apply safety procedures when working on hydraulic
Apply the basic principles of fluid mechanics including
Read and interpret symbols for all hydraulic
Assemble and troubleshoot hydraulic systems using
Selectthe various sizes and types of piping. tubes
Inspect, replace or maintain packing and mechanical
Identify and select pipe. tubing and valves for specific
Selecthangers and brackets to specifications

Select specialized fittings. and screwed, welded,
Select cut, and fit gaskets

Select expansion joints for specific applications
Select valves for specific applications

Inspect and maintain pressure gauges, by-pass set-

Required

60%
60%
80%
60%
40%
60%
60%
80%
60%
60%
60%
60%
40%
60%
30%

Q6.Training in the following aspects related to Quality.

Answer Options

Infroduction to Total Quality Management (TQM)
Managing Teams

Project Management

Exemplary Customer Service

ISO Quality Audits

Lean Enterprise

Six Sigma

Green Belt

Black Belt

Required

100%
60%
60%
40%

100%
60%
40%
20%
20%

Mot
Required

20%
20%
]
20%
20%
20%
20%
]
20%
20%
20%
20%
20%
20%
0

Mot

Required

0
20%
20%
20%

0

0
20%
20%
40%

Would Be
Nice

40%
40%
20%
0
0
20%
20%
20%

Would Be
Nice

Would Be
Nice

0]
20%
]
40%

Anticipate
Needin 2-4 N/A
Years
0 0
0 0
0 0
0 0
0 0
20% 0
0 0
0 0
Anticipate
MNeedin 2-4 N/A
Years
0 20%
0 20%
0 20%
0 20%
0 20%
0 20%
0 20%
0 20%
0 20%
0 20%
0 20%
0 20%
0 20%
0 20%
0 20%
Anticipate
Needin 2-4 NfA
Years
0 0
0 0
20% 0
0 0
0 0
20% 20%
20% 20%
20% 20%
20% 20%
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Q7. Training in the following aspects related to Sustainability.

Answer Options

Environment Responsibility
Fiscal Responsibility
Social Responsibility

IS0 26000

Carbon Footprint

Energy Management
Green Technology

Required

60%
20%
40%
20%
20%
60%
20%

Mot

Required

20%
20%
20%
40%
40%
20%
40%

Q8. Training in the following aspects related to Injection Moulding.

Answer Options

Practice safe work habits and good housekeeping
Setup injection moulding machines

Perform start up and shut down procedures

Operate injection moulding machines

Discuss polymer classification criteria

Outline the three phases of the moulding process
Discuss typical defects and potential cause
Describe methods of mould construction and mould
Explain the use and application of gates and runners
Outline routine preventative maintenance procedures
Read and interpret data and graphs

Maintain proper process documentation
Troubleshoot machinery with a variety of problem
Explain the principles of open and closed loop control
Outline processing characteristics of different types of
Compete root cause analysis to determine cause of
Outline the die setting process

Differentiate between hydraulic and electric moulding
Outline process optimization strategies

Discuss the impact of shrinkage and warpage
Discuss the importance of meld and weld lines
Outline preventative and predictive maintenance

Required

40%
40%
40%
40%
40%
40%
40%
40%
40%
40%
40%
40%
40%
40%
40%
40%
40%
40%
40%
40%
40%
40%

Not
Required

o Qe Y o e e e Y e Y e s s e e Y e ) e Y s e Y s ) == e Y e |

Q9. Training in the following aspects related to Blow Moulding.

Answer Options

Outline the blow moulding extrusion process

Identify components of blow moulding machines
Ltilize blow moulding terminology accurately
Material properties of resin

Outline closed loop control of blow moulding process
Review design concepts to ensure quality

Discuss calibration procedures

Required

20%
20%
20%
20%
20%
20%
20%

Mot
Required

Do oo oo

Would Be

Nice

20%
40%
40%
20%
20%
0
0

Would Be
Nice

s Qe s s s s Y s o Y s s s o s s s s Y s Y ) s R e |

Would Be
Nice

0

oo o ooo

Anticipate

MNeedin 2-4 N/A

Years

0

oo oo

20%

20%

20%
20%
20%
20%

Anticipate
Needin 2-4 NfA

Years

Anticipate

[

o Qe e R e e e e e s s s s s e e s e Y i = e

60%
60%
B0%
60%
60%
60%
60%
60%
60%
60%
60%
60%
60%
60%
60%
60%
60%
60%
B0%
60%
60%
60%

Needin 2-4 N/A

Years

0

oo o ooo

80%
80%
80%
80%
30%
30%
30%
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Q10.Training in the following aspects related to Design.

Anticipate
. . Not Would Be -
Answer Options Required Required Nice Needin 2-4 NfA
Years
Identify key stages in product design and 20% 0 20% 0 60%
Utilize computer simulation software 20% 0 20% 0 60%
Describe rapid prototyping 20% 0 20% 0 60%
Interpret stress/strain curves 20% 0 0 20% 60%
Explain the importance of weld and gate lines 20% 0 0 20% 60%
Discuss assembly and disassembly consideration 20% 0 0 20% 60%
Discuss bonding applications and techniques 40% 0 0 20% 40%
Q11. Training in the following aspects related to Mould Making.
Anticipate
- . Not Would Be ~
Answer Options Required T Nice Netﬁ:’i in 2-4 N/A
ears
Design consideration for injection mould 40% 0 0 0 60%
Select appropriate matenal per application 60% 0 0 0 40%
Machine using convention Iathe, milling machine and 60% 0 0 0 40%
Operate CNC milling machine, lathe and surface 60% 0 0 0 40%
QOutline the operation of EDM (both sinking and wire) 40% 0 0 0 60%
Detail the use and application of 2-Plate, 3-Plate and 40% 1] 1] 0 60%
Discuss various heat treating methods 60% 0 0 0 40%
Discuss methods for venting and cooling 60% 0 0 ] 40%
Apprenticeship:

Respondents indicate hiring in specific traditional skilled trades areas. MTCU launched a new
trade five years ago, Process Operator. The trade was designed with three distinct sectors in
mind, Chemical, Food Processing and Power. Participants were presented with the opportunity
to review the relatively new curriculum outcomes to assess suitability to lobby to expand the
trade to the Plastics and Rubber Products Manufacturing Sector. Fewer than 50% of
respondents (43%) opted to answer questions related to apprenticeship training.

Do you wish to answer related to App Training?

- es
- o
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Sample of Current Skilled Trades Hiring By Respondent by Percentage

Apprenticeship: Which trades do you hire? (Check all that apply)

Electrician - Construction
& Maintenance

Electnician - Industriasl

Instrumentation _|
Control Technacian

Machinist

Tool & Die Malker

|

Tooling Maker

Meuld Maker

Machine Tool Builder |
Integrator (MTEI)

Milbwrighit {IMM])

Chemacal Process |
COperator

Analysis of the results of the Process Operator apprenticeship survey indicates that the majority
of the core outcomes provide no significant value to the Plastics and Rubber Manufacturing
Sector as a whole. The following outcomes were deemed as required skills for the sector.

Process Operator Core Outcomes Overlapping with Required Would Be
Plastics and Rubber Sector Requirements Nice
Training Related to Operations Safety & Hygiene
Apply personal protective equipment properly *
Check, replace and maintain personal respiratory equipment *
Apply WHMIS and proper procedures when handling designated *
substances
Follow company fire and emergency response procedures *
Follow company first aid procedures *
Follow company incident reporting procedures *
Conduct pre-operational safety checks of equipment *
Follow company lock out and tagging procedures *
Be familiar with OHSA and other government regulations *
Describe the fundamentals of fire science, and outline fire protection *
procedures employed in a typical plant
Follow company confined space entry procedures *
Check and maintain gas testing equipment *
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Process Operator Core Outcomes Overlapping with
Plastics and Rubber Sector Requirements

Required

Would Be
Nice

Training Related to Plant Communications

Read and interpret technical documentation and written instructions

Write job related reports and documentation

Fill daily log books with pertinent and accurate information for shift
continuity

Interact appropriately verbally, and in writing, with other workers and
supervisors

Training Related to Operational Controls

Monitor and optimize processes from various types of industries

Interpret control loops using ISA symbols and letters from a P & ID.

Define the characteristics of a process that are related to process control

Define two position and on off control and applications

Describe the operation of the proportional, integral, and derivative control
actions used on a typical PID controller.

¥ *¥| *¥| *| %

Training Related to Instrumentation

Explain the operating principles of common types of pressure, level, flow,
and temperature measurement devices

Identify the common types of control valves, and understand control valve
terminology and applications.

Explain the application and operation of different types of control valve
actuators including pneumatic, electric, and hydraulic

Describe the application of process analysis types of instrumentation
including gas chromatography, density, pH, conductivity ORP, clarity,
humidity, and moisture analysis

Describe purging systems and applications

Discuss types of panel instruments, indicators and recorders commonly
used

Training Related to Instrumentation

Demonstrate an understanding of common chemical bond properties.

Perform basic material balance

Discuss solutions and concentrations

Identify acids and bases

Review the common flow chart symbols for instruments and vessels.

Completely label flow diagrams from petroleum industry processes and
define the principal products and usage

¥ | *¥| *| *| ¥ *

Demonstrate an understanding of various polymer processes

Training Related to Physics

Define units of measurement for applicable variables

Explain and solve problems involving motion in one and two dimensions.

Solve vector problems of forces

Explain and apply mathematically the concepts of heat energy and heat
expansion

Training Related to Process Operations

Record process data as necessary to support operations and testing

Interpret process data to make decisions on operating changes in a unit

Monitor process equipment following proper procedures
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Process Operator Core Outcomes Overlapping with
Plastics and Rubber Sector Requirements

Required

Would Be
Nice

Training Related to Process Operations

Recognize, identify, interpret labels of, and protect one-self from hazardous
materials as described by WHMIS.

Respond effectively at the “awareness level” to incidents involving the
transportation of dangerous goods.

Perform minor maintenance on equipment as permitted under plant
procedures

Describe different types of process piping, valves and connection
techniques.

Describe types of pipe supports, and insulation and heat tracing of piping
systems

Describe the construction, operation, rating, and application of various
types of safety valves and rupture disks.

Understand the application and importance of various materials related to
Operating Engineering including the TSSA Act, Operating Engineering
regulations and Director’s Orders, CSA B51 and B52, and the ASME code

State the purpose of standard plant operating equipment including pumps,
compressors, turbines, mixers, heat exchangers, tanks, and vessels, and
explain application in various types of process plants.

Explain the principles of pump dynamic head and net positive suction head

Perform standard pump priming procedures for centrifugal pumps

Explain the principles of air compression, and understand the components
and operation of the various types of air compressors.

Detail startup and shutdown procedures on process equipment including
pumps, compressors, turbines and engines

Work in teams to perform lab based plant-operating procedures pertaining
to pumps, compressors and turbines, following plant safety practices.

Explain the operation of various types of building heating and cooling
systems, as well as other building services

Perform Statistical Process Control calculations, and determine when
process variables deviate from desired limits

Identify flowsheet symbols and terminology for various processes

Explain the principles of heat transfer, and discuss the types of heat
exchange equipment available

Operate heat transfer equipment

Discuss the operation and maintenance of filtering and screening
equipment

Load finished products and unload raw materials from tank trucks, rail cars,
and other containers following proper grounding and other procedures

Training Related to Sampling Methods

Complete required documentation for samples

Package sample appropriately if they are to be transferred to a main lab

Training Related to Shutdown Planning

Participate in planning shutdown activities by identifying appropriate
sequences and timeframes
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Identified Sector Core Outcomes:
A significant number of industry specific training outcomes were identified via the training analysis

process. These outcomes were identified as required from existing postsecondary programs and
specific sector occupational requirements. See Appendix B for a summary of these outcomes.
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Plastics and Rubber Products Manufacturing Sector Study

Part 5: The Reality

The Plastics and Rubber Manufacturing Products Sector is comprised of a myriad of primarily
Small to Medium Enterprises (SMEs) which share certain common training requirements to
maintain a competitive advantage both locally and globally. The ability to attract and retain
well qualified individuals in a major challenge indentified by the sector. Increased pressure is
placed upon companies due to above average on-the-job training requirements attributed to a
lacked of well qualified applicants and rapidly evolving technology. There are identified
limitations in training opportunities at both the high school and post secondary level. There is
currently no industry specific apprenticeship available thus limits opportunities to offset a
portion of training costs. Each of these areas is broken down along with key considerations and
recommendations for the Plastics and Rubber.

Common Core and Foundational Manufacturing Skills:

Essential employability skills include communication, mathematical and computer skills in
conjunction with critical thinking and problem solving capabilities. These skills are the
foundation for success in all sectors. In an industry where significant on-the-job learning occurs
the ability to communicate effectively is paramount. There is a demonstrated need for well
developed interpersonal skills as well to function as a productive and effective team member.
The industry would also benefit from an increased level of foundational manufacturing
knowledge focusing on material properties, metrology and quality. The majority of operators
are still hired with high school as the highest level of education. Foundational manufacturing
skills in high school are limited to students who enroll in technology courses. A postsecondary
education serves to develop both essential employability and foundational manufacturing skills.

Capacity and Size:

A large percentage of the sector is comprised of small to medium sized enterprises employing
less than one hundred individuals. An increased burden is placed upon companies who rely on
extensive on-the-job training models as the percentage of staff at less than peak productively
limits efficiency and ultimately profitability. This is a direct result of a lack of industry specific
training at the post secondary level. Implementation of new programming in the college
system is contingent upon the ability to place graduates. A company requiring one or two
specialists a year would be hard pressed to have a college develop a new program or augment
an existing program of study. The role of Sector Councils and Local Boards as a unified voice for
industry is paramount in moving forward the training agenda.
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Apprenticeship:

By definition, apprenticeship training is primarily on-the-job training. The sector is already
doing extensive training on the job site. Creation of industry specific apprenticeship programs
would offset the cost of training and create a solid baseline of foundations skills. The
apprenticeship model is simple, typically apprentices complete approximately 720 hours of in-
school training fully funded spread over a few years. This would provide an opportunity for
companies to offset training costs and to also create a standard of core competencies for the
sector.

Sustainability and Quality:

The Plastics and Rubber Sector is responsive to environmental concerns. Waste management is
an ongoing concern as is sustainability. The sector identifies energy management as a key
training area along with sustainable practice and ‘Green Technology’.

Current Programs:

There are currently no solely industry specific postsecondary programs offered. This said, two
programs have been identified with core outcomes that address a significant number of desired
sector training requirements. Chemical Production Engineering Technology is currently offered
at one college in Ontario. The program provides training in a large number of outcomes related
to the operation, monitoring and maintenance of process control systems. Quality assurance
and control methodology is introduced but core mechanical foundational skills are not
developed. The corollary to this is the Mechanical and Manufacturing Engineering programs
available at most college. These programs focus on engineering drawing, metrology, material
properties, production, automation and maintenance. Neither program provides
extensiveindustry specific training related to moulding, extrusion or other processes. Industry
specific training is currently available through the sector councils such at the Canadian Plastics
Sector Council (CPSC) and the Rubber Manufacturer’s Association (RMA).

The CPSC has developed a Certification Program to recognize and promote the skills and
competencies deemed as necessary in the Plastics Industry. The Cert. PP designation is
available in 27 occupations at graduated levels of proficiency. The following occupations are
available for certification:

e Blow Moulding - Blow Moulder (3 levels of competencies)

¢ Blow Moulding - Extrusion - Blow Moulder (3 levels of competencies)
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e Blow Moulding - Injection - Operator (2 levels of competencies)

e Blow Moulding - Injection - Processing Technician (2 levels of competencies)

e Blow Moulding - Injection - Setup Technician (2 levels of competencies)

e Blow Moulding - Injection Stretch - Operator (2 levels of competencies)

e Blow Moulding - Injection Stretch - Processing Technician (2 levels of competencies)
e Blow Moulding - Injection Stretch - Setup Technician (2 levels of competencies)
e Composites - Closed Mould Technician (3 levels of competencies)

e Composites- Open mould Technician (3 levels of competencies)

e Fabrication/Bonded Structures Retail Fabrication (2 levels of competencies)

e Fabrication/Structural Welding Industrial Fabrication (3 levels of competencies)
e Film Extrusion Operator (3 levels of competencies)

e Injection Moulding Line Operator (1 levels of competencies)

e Injection Moulding Machine Setup technician (2 levels of competencies)

e Injection Moulding Processing Technician (2 levels of competencies)

e Profile Extrusion - Operator (2 levels of competencies)

e Profile Extrusion - Processing Technician (2 levels of competencies)

e  Profile Extrusion - Setup Technician (2 levels of competencies)

e Quality Assurance Technician (2 levels of competencies)

e Quality Control Technician (1 levels of competencies)

e Rotational Moulding Operator (3 levels of competencies)

e Stretch Blow Moulding - Operator (2 levels of competencies)

e Stretch Blow Moulding - Processing Technician (2 levels of competencies)

e Stretch Blow Moulding - Setup Technician (2 levels of competencies)

e Thermoforming Operator (3 levels of competencies)

e Thermoforming Technician (2 levels of competencies)

These training courses provide a conduit to link existing postsecondary curriculum to industry
requirements.
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Plastics and Rubber Products Manufacturing Sector Study

Part 6: The Recommendations and Considerations

Recommendations and Considerations:

10.

Investigate local high school technology programs to determine schools which offer
programs that complement industry requirements for operators as the majority of
operators are high school graduates.

Investigate Academic Upgrading programs for existing staff to further develop essential
skills. These are often available through local educational institutions. Financial
assistance or subsidies are often available.

Benchmark expected levels of reading and writing comprehension, mathematical ability
and computer literacy to share with employment advisors and other stakeholders.
Leverage a combined voice by supporting and participating in Sector and Board
initiatives.

Participate in the development of occupational standards to ensure industry
requirements are accurately reflected.

Investigate existing apprenticeship trades to offset training costs and take advantage of
lucrative apprenticeship tax credits. See Appendix E for details on financial incentives
for hiring apprentices.

Lobby for the development of sector specific trades recognizing there is significant
overlap in a number of existing trade areas and sectors.

Utilize the gap analysis to work with local educations institutions to enhance existing
programs.

Establish a Prior Learning Assessment and Recognition tool and process verify
knowledge and skills in core areas.

Sector Councils to partner with academic institutions to deliver industry specific training
and to establish certificate level programs at the colleges to potentially offset a portion
of training costs.
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Sector Skills Gap Analysis - Plastics & Rubber

1. Company Profile

1. Please provide the following information about your company.
Hanms:

Company:
Addrass 1:

Addrass 2:

CltyTowm:
Province:
Postal Coda:
Emall Addreas:
Phone Kumbsar:

2. It is the intent of this study to publish results to provide information regarding the
current status and emerging needs of the Plastics and Rubber Sector related to training.
May we include your data in the final report?

(™ 7 Yes. Ideniify my company aleng with the results
r": Yes. demify by secior but not by company name
{7 7 Ma. Plzaze do not Igentify my company or 2char

™ 7 Cthar
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description.

(" 7 326111-Piastic S5ag and Powch Manufactunng

(™ - 22611-Fiastic Fim and Shaet ManuTaciuring
{* 7 2261 21-Uniaminated Plastic Frofle Shape Manufacturing
(™ 7 3261 22-Fiastic Pipe and Pipe Fitting Manufaciuring
(™ 7 326120-Laminaked Plastic Plate, Shest {except Packaging)
(™ 7 3226 140-Falystyrana Foam Product Manutacturing

-

{7 326150-Urethane and Cther Foam Product (excepl Polyshyrene) Manulachuring
{7 226 160-F1astic Sottle Manufacturing

{7 226 1%1-Fiastic Plumbing Fliturs Manufaciuring

{7 226 153-Mator Venicie Piasiic Paris Manufacturing

C 7 326195-Piastic Window and Door ManuTaciuring

-

{7 326155-A1 Other Plastic Product Manutachuring

{7 7 326210-Tire Manu'acsuring

-"': J26220-Rubber and Flastic Hose and Balting Manufactiuring
(™7 326200-08her Rubber Product Manufacturing

"~ 7 Glher (please spedity)

4, Number of employees?

3. Please select primary Morth American Industry Classification System (NAICS)
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Sector Skills Gap Analysis - Plastics & Rubber

5, Does your company operate within a collective bargaining agreement?
(™7 Yes
Coha
1 ¥ag, please specifty which Unlon Lozal
|
6. Have you hired for the following positions in the last six months? (Select all that
apply)

[T - Managzment

[~ Adminisiralion

[T customer Servics

[T Saies

[~ Research & Development
_: Skllled Trades

[T Opesstors

Ciner (please specly)

7. Please rank the difficulty in attracting qualified candidates for each type of position.

Lewed of sallls and Levelof sklis and  Level of skilis and CiMeutt o i
Knowiedgs excesd nowlsOge et knowlegs was below :d - cant M
expectations expaclaiions expectations qualinied zap

Management Co 0 o o 0
Adminisiratian Co o Co o o
Customer Senvice D o o Co o
ZakeE o o o o o
Research & Devaslopment Co 0 o o 0
Zallled Trades Co o Co o o
Cpsrans D o o Co o
Enipping & Recelving o Co 0 g il

Additional Comments
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8. Please indicate average salary per annum for each position.

Under S24k 25 - 34K 35 - 40 S0 - Tde TE - OK 100K + M
Management o Co Co Co Co Co CO
Administratian Cn Cn Co Co Co o Co
Customer Senvice Co Co Co o Co o CO
Saes o o o o o o Co
Fesearch & Development (iy o Co o Co Co CO
Sillled Trages (ol 0 Co o o o C0
Operaions Co o Co o Co o CO
Shilpping & Racelving Cr Cr Co oy 0 o Co

Additional Comments

9, Please indicate typical education level for each position.

e omepemn SO memy R N
Management o o o O (w o
Adminisiration Co o Co Co o Cn
Customer Senvice o | Co Co CQ CQ
Zaks Co o Co o o 0
FEsearcn & Devalapment Co 0 Co o (wy (8ia
Sullles Trages aly ey Co O €0 o
Cperatrs o o Co O o Co
Znipping & Rzceking Cn Co Co o Cn Cn

Additional Comments

5
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10. Do graduates from the following programs posses the technical skills required by

your company?

Apprenticeship Caresr Caliegs Community Coliege Uinitvarsity Hik,
Chemical Enginesring o - - -~ -
Techrology - - - - -
Labaratary Technology o al Co Co o
Production Engineering - - -~ - -
Technology - - - - -
Manufacturing Englneering -~ - o] ~- -
Technology - - - - -
Undergraduzte Degras In e o ~- -~ -
Chemistry - - - - -
Undzrgracduzte Degras In fa ~r - - -
Frocess ControliAutomation B B - - -
ElzciricaliMachanizal e o ~- -~ -
Technology - - - - -
Malntenance o oy Co Co Wy

11. How would you rank your local post secondary educational programs in providing
graduates with the skills required by your organization?

Excaed Expectaiions Mest Expectations Below Sxpectations M
Apprenticeship Co Co o Co
Communizy Collegs - - - - -~
Technlclan - B - -
Communizy College - - ~— - -~
Technalogist - - - -
Universty - BSc 0 Co Cn Co
University - Mo o g o o

Additional Comments

12. What percentage of learning occurs on the job?

55 than 10% 10-25% 2E-50% 51-75% greater Ihan 7% MIA
Management o o o O (w o
Administrabian iy 0 Co o Cq Cr
Customer Senvice o | Co Co CQ CQ
Zales o o Co o Cn 0
FEsearcn & Devalapment o 0 Co o (wy (8ia
Sullles Trages aly ey Co O €0 o
Cperatrs o o Co O o Co
Snipping & Receiving oy Co Co o Cn Cn
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13. Do you feel there is a need for sector specific apprenticeship training in the
Province?

I'": Yes
CoNa

1 ¥2E, pleasa Indicale area of specialty.

14. Please indicate the greatest challenge your organization encounters in recruiting
and retaining employees.

will be ranked followed by core cutcomes by topic. You may complete those modules which you feel apply to your
organization now and into the future.

1. Foundational Skills: Manufacturing
Please rank the importance of the following core sKills for manufacturing positions in

this sector.
ot Requirsd Prefermed But Mot Kecassary Imnportant Critical
Communication Co Co o Co
Matnematical Cno Co o Co
Compuier o o o o
Critlcal Thinking Co Co o Co
Prablem Solving Co Co o Co
merpersonal - Team Sals Cno Co o Co
Additional Comments
=l
=

=l
El

This portion of the survey is divided info core areas of fraining from foundational to specialized skills. Initially, each area
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2. Foundational Skills: Manufacturing
Please rank the importance of the following essential skills for manufacturing positions
in this sector.

Source: MTCL Program Standard: Generic Skills Learning Qutcomes

http:/iwww.tcu.gov.on.ca/pepg/audiences/colleges/progstan/techno/CheEngTe. htmiEsyno

hat Required Prafermed But ot Necessary Imnpiortant Crizical

Communicate clearly, - - ~r -
conclsely, and carrectly In - N N

tne wrkien, spoken, and

visual famn that fuifllis the

purpose and meets the

nizeds of audierces

Reframe Information, - - ~r -
Izeag, ard concEpls using

e narralive, visual,

numerizal, and symbalic

representatians which

demansirate

ungiersianding

Apply a wide varlety of - - - ~-
mathematical iechniques

with the gegree of accuracy

required to solee problems

anad make decslong

\Use & varely of compuzer - ~- - ~—
handware and softiane and

oiter technalogical tools

approprizte and NeceEsary

ta the performance of tasks

MIEracT with others In - - - ~—
groups of beame In veays

tnat contribute to effective

weoriing refationships and

the achievement of goals

Ewaluabe her or his own - ~- o -
tmirking throughous the

steps and processes wsed In

prabiem salving and

declslon making

Collect, analyze, and o ~— o ~—
arganize refevant and
necessary Infomation from
a varety of sounces.
Evaluate the valldRy of o ~— - -~
anguments based on
qualitative and quantitative
Irformnatian in arder to
accept or challenge the
findings of othars,
Craate Innovative sirategies - e r -
and'or products that meet
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kanage the use of ime
and ofher resourees o
atlain personal andior
praject-related goals.

Takie responsblity for her
or hils own actions and
decisions.

Adapt to new shuations and
demands by applylng
ana‘or updating her or his
knir&tedge and skllls.
Represent her or his sillis,
knowletge, and experience
realstically for personal
and employment pUPoEES
Agdditional Comments

|
H

3. Core Technical Skills: Manufacturing
Please rank the importance of the following core sKills for manufacturing positions in

this sector.
Mot Requirsd Frefemed But Mot Kecessary Important Critical
Frivels o Co o Co
Cnemistry Co Co o Co
Material Fropariies Co Co o Co
Measurement Davicas ~e - fa ~-
[Metrolagy) - - - -
Elue Print Raading o o o o
EDAT Cn Co Co o
SPCICMM Co Co o Co
Addiianal Comments
=l

4, Do you wish to answer questions related to Chemical training requirements?

=7 ves

el

3. Chemical Engineering Technology

L]

oo
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1. Chemical Engineering Technician: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Apply basic* mathematical, physical, and chemical concepts to the performance of

assigned tasks.

Anticipate Meed In 2 -
4 Years

sz mathematical skils - r -~ -~ -

EUCN 35 Agebraic - - - - -

equations, functions,

faciars, ralios, COnversions.

and lInear ragrassions o

pariom analyses

Apply knowledge of the - ~r -~ - -

hysics such 35 -

hieat, saurd, light,

elacirizity, and mechanics

Apply knowledge of the - r - -~ -

principles of genera -

chemisiny such a5

nomenciature, addibase

theary, siolchiomesnc

caiculations, and redox

reacians

Apply anowlzdge of a - - ~— -

organil, Incrganic, - -

analylical, and physlca

chemisiry to the applicable

[l

Additianal Comments

Required Mot Reguired Would 5= Mice L)

H D
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2. Chemical Engineering Technician: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Conduct basic™ manual and instrumental quantitative and qualitative analyses* and

tests accurately using prescribed laboratory procedures.
Ant Cpate Mesd In2 -

Required Mot Reguired Would 5= Mice L)
4 Years
\Use prescribed techniques - - ~— o -
for the collection - - - - -
preparation, and analysls of
SAMpIRE
\Use standard laoratory far - ~— -~ -

equipmant lo parfam

Iaboratary cparations

Prepare soltions and O - r- o -
diuticns using appropriate B - -
concentration units and

CONVETEING

Report quantiative and fa - - ~ -
qualitalive r2sLits In e B B -
requirad format

Parform physical testing on o - ~— - -
chemicals and materials B

UUse time, egulpment and - - ~— ~— -
malenas In & cost-eaciive B

mariner

Perfom procedural - s - - -
calculations - -
Lis2 Bpecirometric, - - - - -
elactrometrc, and - -
chramatographic

IreZrumental techniques

and thelr assoclaten data

reduction systems

Perform baslc” calculations - rn - - -
related ta Instrumental - - - - -
analysis

Recognize unexpected - - ~— -~ -

results according 1o
specifiad guldelines

\Us2 compuierinstrument rr s ~— - -
Interface - - B B N
Contripute o routing - - ~— - -

malntenance and
troubieshoating” of
Instruments

Additianal Comments
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3. Chemical Engineering Technician: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Prepare organic and inorganic compounds using standard synthetic® and purification

procedures.

Anticipate Mesd In 2 -
4 Years

Follow establishad o - - -~ -

syninstic” proceduras - - - - -

Usz standara separalion - - - -~ -

and purification meshods B - - -

such a5 distiliation,

crystallization, praparatony

chramatography, and

eatraction

Corfirm She purity and o - - -~ -

Igenlity of product{s) using - -

esiablishedistates

procedures

Calculats the yleid of the - - - -~ -

process -

Required Mot Reguired Would 5= Mice L)

Additional Comments

[

50| Page



Sector Skills Gap Analysis - Plastics & Rubber

4. Chemical Engineering Technician: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Perform routine statistical calculations to report the results of analyses and tests.,
Anticpate Need In 2 -
4 fears
Follow established ~r = - - -
syninetic” procedurss - - - - -
IUse standard separation ~r ~r - ~ -
and purification meshods B B -

Uz & distiliation,

crystallizalion, preparaiory

chramatography, and

esiraction

Confirm the purity and - o ~- ~- -
Igentity of products) using - - -
extablishedistated

procedures

Calzulate the yleld of the ~r ~r - ~ -
process - - -
Additianal Cemments

Required Hot Reguirad Would B2 Mice Kk

I [

5, Chemical Engineering Technician: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Perform routine Quality Assurance and Guality Control procedures.
Anli Cpate Mead|n2 -

Required Ho? Reguired Viould 5= MNice i,
4 Years
Corssnict and use quality ~— - ~— .- -
coniral chars - - - - -
Make refomals according i - - -~ -~ -
estabiished citerla - - - - -
Additianal Comments
=1
=
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6. Chemical Engineering Technician: Manufacturing

positions in this sector

LUsa curent srtware s -
PAciagas SUCh 35 WO B B
[processing, spreadshests,

and databasas fo express

and manipulate chemical

enginesring technology

Informasion

Monitar computers ~— -
associated win laboratory - -
automation

L5 SOMWEE 10 SNquUire - s
shore, refreve, process, and - -
present Information

L2 process coningl SoTAare Co C0

Additianal Comments

-~

Required Mot Reguined Woul 52 Mice

Anticipate Need In 2 -
4 Years

[

Please rank the importance of the following program outcomes for manufacturing

Apply basic* computer skills relevant to the chemical engineering technology field.

s

I-"_
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7. Chemical Engineering Technician: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Assist in the application of design principles to industrial chemical systems.
Anticpate Need In 2 -

Required Hot Reguirad Would B2 Mice Kk

4 fears
Parform mass and enargy - - -~ - -
balances B - - - -
AzzlstIn the ssieclion of =~ ™ ) - -

equigment for comman

unit aperations Incuding

equilltrium coniacting,

evaparation, heal transfer

phase s=paration, ana

chamical reaciors

Azzlst In the selection of i~ ‘s ~- o o
equipment for lquid and - - -
sallds handing Including

pumps, valves, ard pipes

Azzlst In the selection of i~ ‘i -~ rr e
procsss contral equipment - - -
Additianal Comments

&. Chemical Engineering Technician: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Assist in the analysis of the operation of industrial chemical processes.

Ant Cpate Mesd In2 -
4 Years
Cotain operational data fa - - - o

5UCh 35 sampiing and -

malnienance records

Azslst In aravaing fal s ~— ~- -
operational gala - -
Azglst In trovkiesnooting” = - ~— ~- -
oparalicnal processes such B -
as dlshilation columns,

hieat Exch:rgars, and fiier

presess

Additional Comments

Required Mot Reguired Would 5= Mice
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9. Chemical Engineering Technician: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Operate chemical processes.
Anticpate Need In 2 -

Required Mot Reguined Would 52 Mice WA
4 fears

Start up chemical process ~n ™ - - -
equipment - - - - -
Run snemicsl pracees fa - ~— ~ -
equipment sa%ely and - - - - -
efficlently
Snut down chemica - - - - -
process equipment - - - - -
Additianal Comments

=]

|

10. Chemical Engineering Technician: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Apply problem-solving skills to routine chemical engineering technology problems.

Antidpate Need In 2 -

Required “ot Feguirsd Vioukd 52 Mice hik,
4 Years

dentity and define the - - - - -
prabiam - - - - -
Defne the probiem-eaiving - - -~ -~ -
EEUEnzE - - - - -
Sask outsldz advice or daka ~r - . - P
& requirzg - - - - -
Recognize Imitations In - - -~ -~ -
pratiem salving - - - - -
Apply resuits of problem - - - - -
soiving to 3ssistIn - - - - -
troublezhaoiing” 36
requirzd
Andiianal Comments

=l

=l
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11. Chemical Engineering Technician: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Use interpersonal and communication skills appropriate to the chemical engineering

technology environment.
Antic pate Mesd In2 -

Required Mot Reguired Would 5= Mice L)
4 Years

Wark well in a team o - ~— -~ -
enylronment - - - - -
Respand aporopriately b - - ~— -~ -
tasdback from SUDErVISINS - - - - -
Communicate well with o - ~— -~ -
offers In oral and witien - - - - -
famats
Research, gather, ang uss s - - - -

Information from

appropriate chemical and

refated literatura

Compile, arganize Cn - - -~ -
prepare, and present B B -
scientific and technical

data and results

Lis2 appropriats - - - -~ -
terminciogy - - -

Additianal Comments

1 [
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12. Chemical Engineering Technician: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Perform all assigned work in compliance with relevant occupational health, safety, and
environmental law, legislation, and regulations; established policies and procedures;

and in accordance with ethical principles.

Anticipate MesdIn 2 -
4 Years
Adnene o spec s Inousirial n - - - -
practices such a5 good - - - - -

marufactunng practice

(GMP), good laboraiony

praciics (GLP, and

ntzrnaticnal Organization

fiar Stangandization {130

Comply with -~ - -~ -~ -~
enyironmental, healn, and - - -
safely legisiation and thelr

relaied reguiations such as

the Workplace Hazardous

Materials Infarmatian

Syetem (WHMIS) and the

Cozupationa Hean and

Safety Act (DHSA)

Partorm all procedures in rr - - -~ -
accardance with the - - -
esiablished WOTRplans

satety protocols

HE—}:IE'IEE the Influence ‘Bl - ™= =~ -
that chemlcal englnzering - - -
technalogy has on sockety

IF tems of the

enyironmens, nealth, and

gataty

Required Yot Reguired Wiould 5= Mice i

Additianal Comments
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13. Chemical Engineering Technician: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Develop a plan for continued professional growth.

Anticpate Need In 2 -
4 Years
Idertfy strategles for lais ain! -~ - !

cantinued profeselonal

dewelopmant

Ee prepared o work Ina r n - - cn
varlety of practics locations

and iypes

Keep up-to-date by reading ~r 'ain] ~- - .
relevant Iiterature

Develap plans to upgrade ~r aia] ~- ~- _
KIIE 35 required by

technologizal changs

Ee aware of the role of r o ~- - o
profeesional assodations

and certification

Apply seF-knoatiedge of ~r aia] ~- ~- _
sirengthes, weakness, and

goals i3 Improve oamn

professional competence

Required Hot Reguirad ‘Would B2 Mice Kk

Additional Comments

=l
14. Do you wish to answer questions related to Chemical Laboratory Technology
requirements?
- ves

CoNa

4. Laboratory Technology

n]

i

L]
=]
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1. Chemical Laboratory Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Apply mathematical, physical, and chemical concepts to tasks, such as the analysis and
synthesis of chemical compounds and samples and to develop approaches and

techniques for the solution of problems.

Anticipate Meed In2 -
4 Years

1Us2 mathematical skiis o - ~— -~ -

£UCh 35 aebraic - - - - -

equations, functons,

taczars ralics, conversions,

and lInear regresEians 1o

partam analyses

Apply knowledge of the - - -~ - P

peincipizs of physics such 36 - - -

heat, sound, light,

slzeiriciy and meananics

Apply knowledge of the o - ~— —_ -

prinziples of genera - - -

Chemisy Guch a8

romenciature, addibase

theary, siolchiometnc

calculations, and redox

reacions

Apply knowlzdge of -~ o~ -~ -~ P

organic, Ingrganic, - -

analytical, and physica

chemistry to the applcable

I3ek:

Additianal Comments

Required Yot Reguired Wiould 5= Mice i

H @
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2. Chemical Laboratory Technology: Manufacturing

positions in this sector

prescribed laboratory procedures.

Use prescribed fechniques - -
for collection, preparation, - -
and analysls of samples

Lse standars [anoratony .- -
equipmant and mateals, B B
sUch 35 pH melers

spacirophoiometers,

balances, and labaratory

giassware to perorm

|aboratary cperations

Prepare solutions and - -
diuticns using apgraprate - -
concentration units and

CONVEsEkING

mierprat and report regulis - -
of quantiaiive and - -
quailiative analysls In the

regquirad format

Perform physlcal testing on ~n ™
chemicals and materials B B
Use time, aguipment, and ™ -
malenas In & cost-eaciive B B
manner

Perform the mathematica - -

calculations applicable to
labaranary processes
Additional Comments

Required Mot Reguired Would 5= Mice

Anticipate Mesd In 2 -
4 ears
™

Please rank the importance of the following program outcomes for manufacturing

Conduct and interpret accurately manual® quantitative and qualitative analyses using

Kk

I-"_
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3. Chemical Laboratory Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Prepare organic and inorganic compounds using standard synthetic® and purification

procedures.

Ant Cpate Mesd In2 -
4 Years

Follow esiablishad i ‘Bl ™= cr ‘Bl

syningtic procedurss” - -

Use slandard S-EP!T!H:I'I i - - o r

and purification meshods - -

suzh &= distiliaton,

Required Mot Reguired Would 5= Mice

chramatography, and

eatraction

Corfirm She purity and - - ~— - -
Identizy of the products - -

using essablished'staen

procedures

Calculats the yleid of the - - - ~— -
prozess - -

Additional Comments

[

4. Chemical Laboratory Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Perform statistical calculations to report and evaluate the results of analyses.
Anticpate Need In 2 -

4 fears
Calculate mean, medlan, - - ~— - -
mode, standand ceviation, - -
and coafficient of varlation
Farform comparaiive - e - - -
stagstical tesls such as ine - - -
test and the F-iesl
Use calibration and other ~n ™ - - -
stalislical calculations o - - -
meet guallty assurance and
qualty contro
requirements and criterla
Additianal Comments

Required Mot Reguined Would 52 Mice
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5. Chemical Laboratory Technology: Manufacturing

positions in this sector

quantitative/qualitative results.

Apply knowlzdge of - -
Irstrumental theory o the - -
performance of chemical

analyses

152 baslc spectromstric, - -
elacirometric, and -
chromatographic
Iresrumental techriques
and their assoclatad data
raouction systems

Perform calculations - -
redated to the sample - -
analysis

Recogrize abnonmal resulis -~ -

according to speciizd

guigsines and respand

approoriataly

Lse compuizrinstrument - ~—
Irerface - -

Additional Comments

Required Yot Reguired Wiould 5= Mice

Perform instrumental chemical analysis and interpret, evaluate, and report the

Antidpate Need In 2 -
4 ears

Please rank the importance of the following program outcomes for manufacturing

A
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6. Chemical Laboratory Technology: Manufacturing

positions in this sector

LUse cumrent saftware - -
PaGEAgSs BUCh 36 WorD - -
processing, spreadshasts,

and dalabasss fo express

and manipulate chemizal

technology infarmation

Usz compulers associated -~ -
with tha 581 up and - -
mienkoring of laboratony

autorasion

sz sofware 1o acguine -~ -
shove, retnieve, process, and B B
present data ansor

Infarmation

Usz relzvant sofwars o -~ -
menior laboratory quallty B
assurance and guallty

cantros

Additional Comments

|'-

Required Mot Reguined Would 52 Mice

Apply computer skills relevant to the chemical laboratory technology field.

Anticpate Need In 2 -
4 Years

-

Please rank the importance of the following program outcomes for manufacturing

Kk

I-"_
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7. Chemical Laboratory Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Maintain and troubleshoot* laboratory equipment according to the manufacturers’

guidelines.
Ant Cpate Mesd In2 -

Required Mot Reguired Would 5= Mice L)
4 Years

Recagnize when Cn - - - -
troubleshoating” Is - - - - -
reCEssary
Partorm prescribad routine - - - o -
maintenancs of eguipment B B B - -
Salect and use siandand Cn - - o -
testing eguipment B B - - -
Lis2 @ varety of references - - - o -
to complete B - - - -
troubieshosting
Andifional Comments

=]

|

8. Chemical Laboratory Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Perform relevant Quality Assurance and Quality Control procedures to ensure that

processes remain within designated limits,

Ant Cpate Mesd In2 -
4 fears

Apply knowledge of 3 (i o o o win

varety of relevant quality

m1lr:l-‘anl|t}'.as=aJ'a'1-:>e

PIOAFame sUch 38

ntemational Srganization

for Stangardization | 150

2000, 1S 14000, and 50

Gulge 25

Zonsiruct, use, and i - ~- ~r =

Irterpret quality control - -

charts

Respond o te6t resulis by - - ~- - -

tollowing appropriate B B -

comectve protocols

Additional Comments

Required Mot Reguired Would 5= Mice
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9, Chemical Laboratory Technology: Manufacturing

positions in this sector

chemical laboratory technology environment.

prepare, and present

sclentific and technica

data and resulis

Research, gather, and use o -
Informatian from - -
apprapriate chemical and

redated literatura

Organize, wiite, and o -
produce lethers, memos, - -
and sclenifc, fechnica

and bushess documents

and reparts

Flarn, organize, and dellver ~n ™
ordl presentations of B B
technical Infarmation using

appropriate terminology

and Wsuaks

Follow prescribed protocols Co Co

Additional Comments

Required Hol Reguirsd Wouk S Mice

Wark well In 3 team - -
enulronment - -
Respand appropriately to - -
tesdback from SUDErvisons - -
Communicate well with - -
oithers In oral and writien - -
famats

Compile, organize. i -

Anticipate Mesd In 2 -
4 'ears

™=

N

Please rank the importance of the following program outcomes for manufacturing

Use interpersonal and communication skills to facilitate project management in the

Kk
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10. Chemical Laboratory Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Ensure that all assigned work is performed in compliance with relevant occupational
health, safety, and environmental law, legislation, and regulations; established policies

and procedures; and in accordance with ethical principles.

Anticipate Wesd In 2 -
4 Years
Ensure adherence 1o s o - - -
speciic Indusirial prachices - - - - -

Including good

marufaciunrg praciice

{ @MP), good laboratory

practics (GLP, and

nternational Crganization

far Standardization {150

Ensure compliance to o - - . -
enylronmantal, haalth, ans B B -
salety lzgisiation and thelr

relztzd requiations such 35

the Warkplace Hazardous

Matarials Informatian

System (WHMIS) and the

Cocupalional Haaitn and

Salety Act [DHSA)

Partorm all procedures In - ~— -~ -~ -
accordance with the - -

esiabiished waorkpiace

saty protocols

Recognize the Influence .- - - "~ -
that chamical labaratory B B

technology Mas on sockaly

In tesms of the

enylronmeans, health, and

safaty

Follow eshical guigelinas ~— - ~_ -~ -
for professional work - - N

Required Yot Reguired Wiould 5= Mice i

Additional Comments
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11. Chemical Laboratory Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Apply problem-solving skills to chemical laboratory technology problems.
Anticpate Need In 2 -

Required Mot Reguined Wiould 52 Mice Wik
4 Years
Recognlze and defing the N ™ - ~— -
probiem - - - - -
Define the probiem-eaiving -~ - ~_ -~ -
sequence - - - - -
Sask oulsloe advice or ~r - ~— -~ -
Information &5 required - - - - -
Recagnize Imitatians In ~r - ~— - -
pratiem salving - - - - -
Apply the rasults of ~r - ~— -~ -
prociem sobdng a5 raguired - - - - -
Addiianal Comments
=]
B
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12. Chemical Laboratory Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Develop a plan for continued professional growth.

Anticpate Need In 2 -
4 Years
Idertfy strategles for lais ain! -~ - !

cantinued profeselonal
dewelopmant
Ee prepared o work Ina r n - - cn
varlety of practics locations
and iypes
Keep up-to-date by reading ~r 'ain] ~- - .
relevant Iiterature
Develap plans to upgrade ~r aia] ~- ~- _
KIIE 35 required by
technologizal changs
Ee aware of the role of r o ~- - o
profeesional assodations
and certification
Apply seF-knoatiedge of ~r aia] ~- ~- _
sirengthes, weakness, and

oals i IMprove own
professional competence

Required Hot Reguirad Would B2 Mice Kk

Additional Comments

[
13. Do you wish to answer questions related to Production Engineering Technology
requirements?

"o ves

CoNa

5. Production Engineering Technology
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1. Production Engineering Technology: Manufacturing

positions in this sector

tasks and the analysis of problems

Apply knowlzdge of the o - ~—
principles of geners - - -
chemisiny such a5

nomenciature, addibase

theary, siolchiomesnc

caiculations, redox

reacions, and gas laws

Apply Knowiadge of basic a e -
organic, analylical, and B B

applled pnysical chemisiny

to the applicabis tasis

LUs2 mathematical skils o - ~—
UCh 35 aigebraic B B

equations, functons,

faciars, ralios, COnvErsions.

calculus, and lingar

regresskons ta perfzm

analyzes

Apply knowledge of the - - ~—
principlzs of physiks such 36 - -

hieat, sound, light,

mechanics, mass and heat

balance, thermodynamics,

maes and heal transter, ano

elacirichy

Additianal Comments

Required Mot Reguired Would 5= Mice

Anticipate Mesd In 2 -
4 ears

-

H [

Please rank the importance of the following program outcomes for manufacturing

Apply mathematical, physical, and chemical concepts to the performance of assigned

Kk

I-"_
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2. Production Engineering Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Perform operating procedures on various process plant equipment.

Anticpate Need In 2 -
4 fears

Apply kncavladge of the ~n - ~— -~ -

operating principles of - - - - -

pracees plant equipmeant

Including pumps,

COMpresEars, lurtinzs,

balizrs, ired neaters,

distlllation columns:

ADEIMEr Calumng, flare

SYEIEmE, r2actors, heat

exchangers, and exinigers

Pertorm star-up and shut- -~ - ~_ -~ -

down procedunes on various - - -

fypes of procass plant

equlpment

Cperatz, manitor, ans -~ - ~— - P

control patch and - - -

CONIMIOUE PrOCEsssE

Additianal Comments

Required Hot Reguirad Would B2 Mice WA

K
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3. Production Engineering Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Analyze and operate control systems

Anticpate Need In 2 -
4 Years
Analyze slmple conbro ~n ™ - - -

I0op b=haviour - -

Apply the principles of fa - ~— ~ -
multi4gop control to the - - -
operation of advanced

Nt Eiralegies

Cperate and parform baslc e - ~— -~ -
configuration procedures - - -
on @ dstributed cantr

gystem

Apply basle knowiedge of fa - ~— ~ -
caningl stnuments such &= B B -
[raess S2NE0S

Required Hot Reguirad Would B2 Mice Kk

Additianal Comments

S

4, Production Engineering Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Utilize analyzers to monitor change in process stream composition,

Al Cpate MesdIn2-
4 Years

Apply knowledge of the fa - - - o

operating principies for In- - - B B N

ling anal YZEG BUCH 35 gas

chromabagraphs and pH

maonibars

Dpara'.a "Hine siream lals - ™= . -

analyzars - -

nterprat sampie cata Co 0 o o 0

Required Mot Reguired Would 5= Mice

Additional Comments
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5. Production Engineering Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Apply engineering principles for sizing of basic process equipment.

Anticpate Need In 2 -
4 fears

Apply principles of haat ~n - ~— -~ -

transter to the slzing of - - - - -

baslc process equipment

Appiy basic fluld - 'Sin Al "o o

MECNENIE 10 process oW - - -

protiems

Appiy pressure-drap -~ - ~— -~ ~-

princigles to uld-tow - - -

syslems

Apply mass-transter - - -~ - -

principles to process - - -

equipment

Additional Comments

Required Hot Reguirad Would B2 Mice WA
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6. Production Engineering Technology: Manufacturing

positions in this sector

analyzers, and instrumentation systems.

Required Mot Reguired

PrOCEdUres S5 Nelassary

MECEEEATY 10 BUppar tesling
miemret rasuts of fests B o
confirm proper operation or B
to hypothesize as to oefects

malntenance on

equipment

mplement baskc troubls- -
shaoting procesures as -
spaciizd In manufachurars:

guidelines

Irestnument diagrams

Recognize the operating fa
peirciples of various types -
o Instrumentation such as

flaw, lewel, temperature

and pressure measuring

devices

Callbrate field - e -
Inztrumertalion such 35 B B

traremitbers, ransducers,

and control valves

Apply knowledge of the ~n ™ -
principles urderyirg - -

preumatic, analog

electrical, and digizal

elecirical slgnals

Additianal Comments

Would 5= Mice

Follow malntenance test i ‘Bl ~-

Record process dala as il ‘il ~—

Peartorm minar B - ~—

Read process and ‘Bl ‘il ~—

Please rank the importance of the following program outcomes for manufacturing

Perform routine maintenance and troubleshooting of process equipment, in-line stream

Anticipate Mesd In 2 -
4 ears
™

Kk
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7. Production Engineering Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Apply knowledge of human interaction and team-building skills to the shift-work

environment.
Al Cpate MesdIn2-

Required Mot Reguired Would 5= Mice L)
4 Years

Adapt effectlvely i a shit- - - ~— - -
orianted enviranment. - - - - -
Saive problems successmuly - - -~ - -
In & team-onanzed - - - - -
environment
Demonsirate Indivigual o - - - -
Initiative - - - - -
Communicate sreciively e - - - -
wiih others In oral ang - - - - -
writzen fomats
Anditional Comments

=]

B

8. Production Engineering Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Perform statistical calculations to report the results of analyses and tests.
Anticpate Need In 2 -
4 fears
Calculate mean, medlan, - - ~— - -
made, standard deviation, - - - - N

and ceeficlant of varation

Perorm comparatiee fa - ~— - o
analysls stallstical 1265 such - -
a5 t-:26L ang F-hest

\Use caliration and other - - - - -
stalistical calculations to B B -
meet Cualty

AssuranceiGuality Control

requirementsictera

Additianal Comments

Required Mot Reguined Would 52 Mice
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9. Production Engineering Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Apply computer skills relevant to the production engineering technology field.
Anticpate Need In 2 -

4 fears
Use saftware packages such ~n ™ - - -
&5 Word [rOcessng, - - - - -
spreadshesls, databeses,
heatimateral balance
S0fWar2 b0 expres and
manlpulate Infermatian
|52 software and the ~r ~r - - -
Irsemnes o acquirs, stars, - - -
refriave, procass, and
prasent Informatizn
Comprehznd computer ~r o o ~- -
programs writien in hign - - -
level languages such a5 C
IJ2 a varlety of aperaiing e Cr - - -
Intartaces sUch persona B B -
computers (PC) ang
pragrammalole loghs
conollers (PLC) process
SITRENE

Required Hot Reguirad Would B2 Mice Kk

Additianal Comments

H
=

10, Production Engineering Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Perform relevant Quality Assurance and Quality Control procedures
Anl Cpate Mesd|m2 -

Required Mot Reguirad wioul 52 Mics HiA,
4 Years

Corstnuct and uss qually s o - - -
ot chars - - - - -
Respand aporopriately b - - -~ ~— -
resuls - - - - -
Follow comective profocnts Co o o o o
Additianal Comments
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11. Production Engineering Technology: Manufacturing

positions in this sector

Fequired Mot Feguirad Wioul 52 Mise
Recognize, identify, and - - -
define the probiem - - -
Define the problem-saiving o ~ ~_
EEUENCE, - - -
Saak qutslde advice or data o =~ ~—
@5 reguired - - -
Recognlze Imitalions In o ~ ~_
pratiem salving - - -
Apply resuits of problem - - ~_
saiving to froudizshoot 35 - - -
appropriats
Syniheslze a soiution to the - — ~—
prablem a5 approprate - - -
Additianal Comments
=]
=l

Apply problem-solving skills to production engineering technology

Anticpate Need In 2 -
4 Years

Please rank the importance of the following program outcomes for manufacturing
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12. Production Engineering Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Adhere to the ethics of Responsible Care* for the protection of employees, the

community, and the environment.

Ant Cpate Mesd In2 -
4 Years
Haredig, use, s2on2, and (“'— r" - - cr IH -

transport chamicals safaly

Apply relevant principles, ~r Co ~- - )
sUch a5 Process Safety

Management® [PSM). o

ensure thal a T‘.':dll[}' I=

malrtained ard operatzd

sasly

At In accordance with (“'— r" - - cr IH -
relevant codes of pri[:ﬂ[:E.

such 36 [hose basad upon

e principles of “proguct

lif2 cycle management™

At Im accordance with an ,'J"'— "Bl ~- ~r Sin]
awarensss of the role of thie

II'lIILE'."p' n the commu 'I|1:|-'

and sockety

Addltional Comments

Required Mot Reguired Would 5= Mice

=l
=l
13. Do you wish to answer questions related to Manufacturing Engineering Technology
requirements?
- ves
1 na

6. Manufacturing Engineering Technology

Source MTCU MCU Code 87000
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1. Manufacturing Engineering Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Analyze” and solve complex technical problems®* related to manufacturing

environments through the application of engineering principles.

Anticipats Mesd In 2 -
4 Years
Calculate and convert rr r -~ ~— -
comecily In Imperial and S - - - - -

measurement units using

both manual methads and

electronic t2chnology

IJBE ngnesnng a - r- - -
terminalogy correctly and B B -
accurataty Imwrittan and

oral communication

dentity the technica Cn s r- o -
crieria necessany 1o dasign B B -
and canstruct companents,

processes, and syslems

Apply enginzering Cn ‘s o 0 aln
prircipias to the analysls, B B -
deslgn, and

Impiementation of

manufaciuning projects

Carry out slandard ~n ™ - - -
procedurss Imvalving the - -

deslgn, Implementation,

menitoring, and reporting

of manufaciuring processes

Additianal Comments

Required Mot Reguired Would 5= Mice L)
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2. Manufacturing Engineering Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Design and analyze® components, processes, and systems through the application of

engineering principles® and practices.

Anticipate MesdIn 2 -
4 Years

Revlew e tolerances and - - - - -

malenals spectcaions o - - - - -

design manufaciuring

procEsess

Apply inowlzdge of - s ~- ~— -

conventional and othes B B

technologles to design and

Analyze” CoMmponents,

manLaciuring processes,

and sysiems, nciudng

automated methods

dentily properties of - - ~— - -

materiats and ass2ss elr B B -

I2EpOMESE I &n

enginesring environment

Analyze technical dravings - - - - -

and otner tecanlca B B -

documents” used In the

deslgn of components

pracesses, and systems

Apply princlples of method ~n ™ - - -

analysle and wark - -

measurement, mechanics

preumatics, fiuid

mechanics,

ermagynamics. and

hydraullcs to analyze® and

develop manufaciuring

processes and automated

¥EIEME

Apply princlples of plant - - ~— -~ -

layout and materials - -

hiandling o analyze® and

solwe protiems related to

manutaciuring procesess

and ta optimize the

gequance of Manufacturing

companents

Apply basle” principles of - - ~— - -

ConTol Sysems - -

Apply baskc” knoaledge of - s ~— -~ -

elzciriciy and electronics - -

Taike Intx account - - ~— - -

ergonamic conslderations - -

Required Mot Reguired Would 5= Mice
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& == - &

lead imeg, and Gosts
Additional Comments

H @

3. Manufacturing Engineering Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Analyze® and prepare graphics® and other technical documents* to appropriate

engineering standards.

Anticipats Mesd In 2 -
4 Years
Azsambile and analyze” ~n ™ - -~ -
relevant Information. data, - - - - -

and materlals

Crganize and prepare - - ~- ~— -
documnenis In accordance - -

with recognized standards

{e.g., company standards,

CHA, 150, ete.)

Empiloy consentlonal and ~n ™ - -~ -
computer-based drafting - - -
techniques to produce

graphics for manufacturing

projects

Employ freenand skeching - s - - -
tachniques to produce - - -
graphics

Prepare, evaluate, and ~- - ~— ~— -
madify praject-rzlated - - -
documents inciuding

technical reports

Required Mot Reguired Would 52 Mice

Additional Comments
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4. Manufacturing Engineering Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Use computer hardware and software to support the engineering environment.
Anticpate Need In 2 -

Required Yot Raguinad Wiould 52 Mice Wik
4 Years

Uisa pomputer systems and N ™ - ~— -
appilcation softwars o - - - - -
resalva techrical probiams
Apply Tl management - ~r - - -
tachrigues o access and - - - - -
shore data
Arcess and exchargs ~r - ~— - -

Information using

lzctronic technoloagy

LIs2 computar Narmwans - - ~— -~ -
AN appcAians 1 acoass B N -
and organizs Information

and produss technieal

documens within an

enginasring envirsnment

Lise computer appications - - ~— -~ -
ta suppart deslgn and - - -
analysls within an

enginearing envirenment

Additianal Comments

K
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5. Manufacturing Engineering Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Assist in the specification of manufacturing operations and processes.
Anticpate Need In 2 -

Required Yot Raguinad Wiould 52 Mice Mk
4 Years
Ungdersiand processes Ued ~ - ~— -~ -
to manufaciure - - - - -
Companents
152 BYEETEIC Approaches - ~r -~ - -

to antkipate. [danitly. ang

resaive t2onnica probiams

Ir thie manutacturs of

COMpEnants and SyEEms

Assess s racommend - - - - -
ManLaciuring processss - - -
taking Inta coneleration

the cast, 2conamies of

scale, use, and Iife of fhe

campanent

Apply knowlzdge of - - -~ -~ -~
computer-alded - - -
marufactuning tachriques

t asslst In e specifaation

of manufaciuring prosassas

dentity and eliminase - - - -~ -
patential hazards - - -
assoctated with the

manutachuring process

Additianal Comments

H @
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6. Manufacturing Engineering Technology: Manufacturing

positions in this sector

assembling components.

Antic pate Mesd In2 -
4 Years

AsgesE the performarce Bl ‘Bl ™= =

charactedstics, imitations B B - -

pobential, and safely

aspects of machineny, tools,

and osher EquFITE"'It

IUs2 machinery. oals, and a - - -

ofher equipment to B

manufaciurs bask:

II.-IZITF'IZI"IE"'IIE o 'E“:]Llh':d

spacications

Program computer-alded - - ~- -~

machinery to manufaciure -

companents i required

spaciications

Apply knowledge of - s ~— ~—

tabrication, Joining, -

fiml 5"I|Fg. and EEEEF“'IEH'

PrOCESEES 1D mAnuraciure

products fram thelr

COMpanents

Additianal Comments

Required Mot Reguired Would 5= Mice

[

Please rank the importance of the following program outcomes for manufacturing

Apply knowledge of machinery, tools, and other equipment in manufacturing and

Kk

I-"_
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7. Manufacturing Engineering Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Specify, coordinate, and conduct quality control and quality assurance procedures.
Anticpate Need In 2 -
4 fears
Revlew the spectfications ~n ™ - -~ -
applicable to & - - - - -

manufactunng praject and

develop procedures whers

applicable

Cbgerve, record, 3EBEsE, - - -~ - P
and rapart complance with - - -
apprapriaie quanty

FESUMENGE Droceolres and

specifications

Partarm ar amrangs to have ~r - ~- -~ -
quallty-assurance sampling - - -
and festing done

Dieglgn and analyzs” - Cr - - -
T[S SONCETIRG - - -
statistical dala

miemprzt and uss the results ~r - ~- -~ -
of quality-assurance - - -
samping and tasting to

maks GJJJELF"E"I[E ar

changes to manufaciuring

procesees

nEpeCt Componants using - ol - - -
appropriate measuring B B

Instrumznts as ragquirad

Apply principles of fa - ~- ~- -
statisical process canfrol to - -
the marufaciuring process

Required Hot Reguirad Would B2 Mice WA

Additional Comments

H @
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8. Manufacturing Engineering Technology: Manufacturing
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Recognize the environmental, economic, legal, safety, and ethical implications of

manufacturing projects.

Antic pate Mesd In2 -
4 Years
Consldar the o s - - -
IrEErTelationsnios among - - - - -

technaology, socsty, the

envircnment, paliics, e

EConomy, and

manufaciunng projects

Suppert the provisicn of a - s - - -
healtty and sa'e workplaoe - -

enironment

Required Mot Reguired Would 5= Mice L)

Appiy ethical princlpies to s - r- -~ -
O] Weark - - - - -
Mees legal responslolites s - - - -

to adhars to relevant

Ieglslatian In the workplace

Undersiand employer- o - ~— -~ -
employes contraciual - -

obllgations within

caolaclive agresments

Promate equity and - e ) ~— -
cosperation wisnin the - -

diversity of wark groups

Additianal Comments
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9. Manufacturing Engineering Technology: Manufacturing

positions in this sector

Use and maintain documentation, inventory, and records systems.

Anticpate Need In 2 -
4 fears

Use and malnialn a paper- N ™ - o

based and elzcironic B B - -

syEtem o shons and retrieve

Irfarmation and ta plan

acthilties

Malnialn current, ciear, and - e - -

avcurate projectrelated - -

docUmEntE In accordance

with apprapriate

organizational practices

sz projectreiatad reconds o - ~— -

and rventoriss o prapare - -

reports and plan activities

Additianal C:omments

Required Mot Reguined Would 52 Mice

S

Please rank the importance of the following program outcomes for manufacturing

Kk

I-"_
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10. Manufacturing Engineering Technology: Manufacturing

positions in this sector

Participate in the management of a manufacturing project.
Required Yot Raguinad Wiould 52 Mice

Parficipate In the fals - ~-
Irformation management, - -

st corral, and matertals

management of a project

deray the stages of 3 " ~ ~_
ranufactunng project ang B N

detarmine criterla

necesEary for Mie Imely

completion of the project

Morisor expendlturss ana n - -~
malnialn cost efective B B

pracices

Zenedule, coordnats, and " ~ ~_
reniter @ manufactunng B N

praject

Farticipate In lang- and n - -~
ghort-term planning -

Revlew, Interpret, and - - -~
prepare vanous elsments of - -

esamales

Train athers whene ~- - ~_
appropriate B

Contrisute 1o the falizw-up - - -
audit of 3 manufactuning B B

profect 10 assess H gaals

wEre met

Additional Comments

Anticpate Need In 2 -
4 Years
™=

Please rank the importance of the following program outcomes for manufacturing

Kk

I-"_
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Sector Skills Gap Analysis - Plastics & Rubber

11. Manufacturing Engineering Technology: Manufacturing

positions in this sector

Anticpate Need In 2 -
4 'Years

Salld? consiruchve lais o - -

feegback to one's qan

pErarmance, strengths, and

limitations

dentify apporiuniles for ~r aia] ~- ~-

angaing professional

develapment | 2.0.,

professianal assocdatons,

cantinuing educatian

COUEEE, and irade Ghows)

Azsume responsibl ty and ~r ol ~- -

actountablity for cwn

competancs

Keep abreast of r = - s

technoiogleal changes

Required Mot Reguined Would 52 Mice

Additianal Comments

12. Do you wish to answer questions related to Industry Specific Training
requirements?

" Yes

=N

Please rank the importance of the following program outcomes for manufacturing

Develop strategies and plans to improve job performance and work relationships.

Kk

Co

7. Industry Specific Training Requirements
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1. Industry Specific:

positions in this sector

Training in the following aspects related to Health & Safety

Required Mot Reguined Would 52 Mice

denify and discuss the fals - ~-
requiations a5 applicabie fo - - -
the Dccupational Health

ang Salety Act{OHSA) and

\Warkplace Hazardous

Material Information

Syslem [WHME)

derily and desonbe satety - - -~
procedurss and pracioes - -

required when ssting up

and uslng machines,

equipmend, toois

coolanisubeicants, and

cleaning agsnts

dentity and follow fre e - ~—
EMErGENCY procedurss - - -
Apply all machinery and fa - ~—

equipment |ock-gut and oe-

energizing procedures

(mechanical, electrica

hiydraulic ang pReumatic)

betars cammencing

malntenance and averhau

procedurss

Demansirale proper e o ~— ~—
and care of raguined sately B B

ciolhing and equipment

Compdy with confined fa - -~
space safely procadurss, - -

Inciuging the use of the

brealning apparatus pror o

and whils working

Report all hazands and ~— - ~_
actdents 1o co-warkers and - -

superdisory parsonnel, and

complate 3l paper wark Ir

compliance with company

procadures and

govermment reguiations

Apply comect body - - -
mechanics when bendng. - -

IIfiIng o mawing heawy

oljects/equipmant

Additional Comments

Anticpate Need In 2 -
4 Years
o

Please rank the importance of the following program outcomes for manufacturing

Kk

r"_
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2. Industry Specific:

positions in this sector

Disciss types and formats aof
enginzenng drasings
dentify and describs
dimenslonal terminclogy
and praciices

niberpret and desoribe the
princple views of
ornagrapnic projection o
Identify component
feghures

ShEzn to Geale an
Isomesniciplctorial view
tram a fully dimensloned
orihographic drawing
dentify and oescribe layou
procadures, techniques.
and equipment

Additional Comments

Required

=

=

Please rank the importance of the following program outcomes for manufacturing

Training in the following aspects related to Engineering Drawings.

Anticipate Need In 2 -

Yot Reguirad Noukd Ba Mice
" 4 vears
s ™= ==
= ™= =
o g ™0
'ain Al ™0
'an o "0
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3. Industry Specific:

Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Training in the following aspects related to Material Properties

Anticpate Need In 2 - i
4 Years e

deniy, classlfy, and ~— P -~ — "~

deswine characienstics of - -

plastic and rusber

Descripe the manuactuning - - - -~ -

proceszes o produse plastc - - -

and rusber

Required Mot Reguined Would 52 Mice

dentity and sesenbe the -~ - ~ -~ -~
priyskcal propanies of - - - - -
palymers

dentify and descibe - - - . -

ldentificalion systems
Additianal Comments

L [
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4. Industry Specific:

dentily and describs
fundamenials af
dimenslonal metrology
denifly and describes
Irdustrial end standards of
length

derity and describe t2rme
and features used In
migasurament technijuss
Descrive the operationa
primciples of measuring,
checking, and gauging
equipment

Demansirate measwring
techriques using
drectindirect reading
linssar measuring
equipment

denifly and describe drect
reading anguilar equipment
denifly and describe
Irspectian and checiing
gauges

dentify and describs
Indicating gauges and
COMparston

Additional Comments

Required

0

Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Training in the following aspects related to Precision Measuring Equipment (Metrology)

Anticpate Need In 2 -

ot Reguirad Mol B2 Mice

H 4 'Years
- ~— ~
- ~- o~
- -~ -~
o Co o
s ~— ~—
o - -
- -~ -~
o Co 0

Kk

I-"_
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5. Industry Specific:
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Training in the following aspects related to Fluid Power

Anticpate Need In 2 -
4 fears

Fead and Interpret symbals - - -~ - -

for all pneumatic - - - -

companents using both

AMS| and 130 syslems

Eulld and troublashaot ~n ™ ) ~— -

prEuTatc sysiems using - - -

draaings and w6t

Required Hot Reguirad Would B2 Mice Kk

Ingtruments

Apply Bafety proceduras e - ~- -~ -
when working on hydraulc - - - . -
systame

Apply e basic prncloles - ~r - ~— -

of flulg mesnanics

Ingiuging properies of

fiuide, flow pattems, pipe

logses and Bemaulls

Principie

Read and Imempret symbats - o - - -
for all hydraullc - - -
companents using Lot

AMS| and 150 SyElEmS

Azzemble ard troubleshoot fa - -~ -~ -
Pydraulc syslEms Using - - -
circurt drawings

Salact the varous Bizes and o - -~ -~ -
types of piping, tubes and B B

hoses avallabie for specific

Frydrauile sysiems

nspect, replace or fa - -~ -~ -
malntan packing and B B

mechanical saals

denlity and select plpa, fa - - - o
tubing and valves for - - -
spaciic appications and to

spacifications

Zalect hangers and far - ~— -~ e
brackets o spaciications - - B B N
Salect specialized fitings, fa - - - o

ang screwed, welded,
cemanied and bolted

flanges

Select, cut, and T gasiels o Co Co Co o
Seject expansion joints for fa - ol - -
spaciic applications - - B B N
Salect valves for spacific - - ~— - -
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dpplications

nepect and malniain - - - . -
PrESSUME GAUGES, by-0355 B B - - -
52-Ups 3 plpe systems

Addltignal Comments

6. Industry Specific:
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Training in the following aspects related to Quality
F‘.'ll-}pE'.E Mesd In2 -

Required Mot Reguired Would 52 Mize M
4 Years

niroduction to Tota - - ~— -~ -
Cuaity Management - - - - -
(Tam)
Managing Teams o o Co Co Co
Fraject Management 0 0 o Wy 0
Exempiary Customer -~ - -~ -~ -
Sanice - - - - -
S0 Quallty Audits Co o o o o
Lean Enserpriss Co Co Co o o
S Sigma Co 0 o Co Co
@resn Belt Co iy Co o Wy
Elack Beit Co - ~— -~ -

Additianal Comments

L [
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7. Industry Specific:
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Training in the following aspects related to Sustainability
Anticpate Need In 2 -

Required Yot Raguinad Wiould 52 Mice 4 Years Mk
Enviranment Respansibilty 0 0 Co Co Ch
Flscal Responsinlity o 0 Co Co O
Sacial Resporelbiizy aly Co Co o Co
50 25000 o bl Co o Co
Carban Foatprint Co o Co Co C0
Energy Maragement o Co Co Co Co
Green Technology o Co Co Co Co
Additianal Comments
=1
|
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8. Industry Specific:
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Training in the following aspects related to Injection Moulding.

Anticpate Need In 2 -
4 fears
Practice safe wark habils fals ol - o e

and good Nousekesping - - - -

arcund Injzcticn maulding

machings

Setup Inj=cticn moulding ~r ~r - - -
machings - -
Perfarm start up ang shut ~r o o ~- -
00N procedurss - -
Cperate Injzclion maoulding ~r s - - -
machings - -
Discuss polymer g o - ‘w1 '
classifcation witena - -
Cutling the thres phasss of ~r ~r - - -
tne mouking process - -
Ciizcuss fyplcal defects and ~r o o ~- -
patential cause - -
Diescribe methods of mauld ~r s - - -
construcsion and maould B -
configuration

Explain the use and rr - s r- -
applcation of gates and - - -
TUNNETE

Cutling routineg ~r ~- - - -
praventalive mantenance B B

proceduras for ijection

maulding machines

Read and Interpret data ~r - s ~— -
and graphs -

Malntain proper process ~r ol - - -
documantaticn -

Troubleshoot machinery - s ™~ - -
with a varlety of problem - - N
soiving methoss

Explain the principias of far - ~— - e
open and closad laop - - -
contol sysiEms

Cutline pracessing - - - - -
characierstics of difersnt - -

types of polymers

Compebe root causs far - -~ _ - e
analysls 1o detemmine causs - - N
of gefecls

Cutline the dle setting - - - - -
process

Diiferentiate babween fa - ~— - -
hydrautic and electric -

Required Hot Reguirad Would B2 Mice Kk
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maukding machines

CUtine procsss -~ - ~_
oplimization stratzgies - - -
Diisciess the Impact of -~ ~ ~_
shrirkage and warpage - - -
Discuss the Importance of -~ - ~_
meld and weld Ings B B -
Cutline preventative and -~ ~ ~_

premciive mantenance
tachnigues for Injection
moulding machines

Additional Comments

L [

9, Industry Specific:

positions in this sector

Training in the following aspects related to Blow Moulding.

Required Mot Reguired Vioukd B2 Mice

Culiing the blow moulding - - -~
exTUBKN Process - - B
dentify componants of fa - -
o maukding machines - - -
Litilize Dlow mouldng - - ~—
terminalogy accurately - - -
Malerial proparies of r2sin o i Co
Cutline closad loop contro ~- - ~—
of bigw moulkding process - - B
Rezvlew oesign conoepis o - - -—
ENEUE quallty - - B
Disciess calbration - - ~—
procedurss - - B
Additional Comments

Anticipate Need In 2 -
4 Years

Please rank the importance of the following program outcomes for manufacturing
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10. Industry Specific:
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Training in the following aspects related to Design.
Anticpate Need In 2 -

Required Yot Raguinad Wiould 52 Mice Wik
4 Years

dentify key stages In -~ - ~— -~ -
product deskgn and - - - - -
developmant
Utlllze computer simuation o - -~ - -
softwars - - - - -
Describe rapld probotyping o Co o Co Co
rearprel siress/slrain cunes Co 0 Co o wn
Explain the Impartance of -~ - ~ -~ -~
weld and gate Ings - - - - -
Discuss assambly and - - -~ -~ o~
dizassembly conslderation - - - - -
Discuss banzing - - ~ - -~
appications and - - - - -
tachnigues
Additianal Comments
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1. Industry Specific:
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Training in the following aspects related to Mould Making.

Anticpate Need In 2 -
4 fears
Dieslgn conslderation for lais ain! - - !

Injection mould

Zalect approprists material - o - - &
per application -

Machine using convention - . o - &
lathie, milling machine and -

surfacs gringer

Cperate CHC milling o o - o e~
maching, |athe and surtace

grirder

Cutline the operation of fals ‘aia] =~ ~r =~
EDM (poth sinking ard

wire)

Dietall the use and r o - - o
applization of 2-Piate, 3-

Flate ard Hot Runner

Kloulds

Discuss various heal lals o ] ~r !
treating metnads

Cgcuss melhods for venting o o o - o
and cosling

Additianal Comments

Required Hot Reguirad ‘Would B2 Mice

12. Do you wish to answer questions related to Apprenticeship Training?
™7 ves

ol

1. Apprenticeship:
Do you hire apprentices and/or journey persons?

o ves
Coha

Additionzal Comments

(4]
[1x]
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9. Current Apprenticeship Hiring

1. Apprenticeship:
Which trades do you hire? {Check all that apply)

[~ Electriclan - Construction & Mantenance
[~ Electrician - Ingusinal

[~ Instrumenitasion Contnol Techniclzn

[~ Machinis:

[T7 Tool & Die Maker

[Tz Toaling Maker

[T Mould Maker

[~ Maching Taol Sulldar Inkegratar | MTEI)
[T Mgt {1}

[T cnemical Process Operatar

Other

2. Do you wish to review the program level outcomes for the Chemical Process Operator
apprenticeship to determine if they are suitable for the Plastics and Rubber Sector?

"o ves

el

10. Chemical Process Operator Apprenticeship

1
(4]
[1x]
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1. Apprenticeship: Chemical Process Operator
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Training in the following aspects related to Operations Safety and Hygiene

Anticpate Need In 2 -

Required Mot Reguired Would 5= Mice L)
4 Years

Apply persoral procective o - - - -
equipment propery - - - - -
Check, replace and - - ~— -~ -
malntain parsanal - - - - -
respiratony equipment
Apply WHMIS and propar O - - o -
procedures when handiing B - - - N
designated subsiances
Fallow cornpany fire and - - ~— -~ -
ETIEMGENCY MESponse - - - - -
procedurss
Follow company first aid O - - o -
procedurss B - - - -
Folliow company Incldant fa - - - -
reparting proceores B B B - -
Conduct pre-operational O - r- o -
sately checks of eguipment - - - - -
Follow compary lock out - s - ~- -
and fagging prooadures - - a - -
Follow company canfined - - - - -
SpaECe entry proceluras - - - - -
Checs and malntaln gas - s - ~- -
testing egulpment - - - - -
Be famillar wih OHSA and - - - - -
ofher govarmment - - - - -
Tequiations
Describe the fundamentals ~r = e ~- -

of fire selence, and outline

fire prabection proceduras

employed In 3 typlcal plant

Degcribe various types of (ay ay ~— - -
potensial pollutants from an
Indusirial facliity, and how
enyironmental Impacs |s
redueed

Additianal Comments
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2. Apprenticeship: Chemical Process Operator

positions in this sector

Required Mot Reguired
Read and Intzrprat o -
technical gocumentation B B
and wriien Instructions
Wit Job resated raparts e r-
and gacumentation - -
Flll ally log backs it ~— r-
pertinent and accurats B B
Informration far shift
continutty
nteract approonately s -

verbally, and In wrizing
Wit OTEr Wrkers and
HLE S0

Additional Comments

Would 5= Mice

Training in the following aspects related to Plant Communications

Anticipate Mesd In 2 -
4 ears

1= [

Please rank the importance of the following program outcomes for manufacturing
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3. Apprenticeship: Chemical Process Operator

positions in this sector

Required Mot Reguined

Operale a condral system ~n ™
parel tom a central consral - -
roam or field location

Monitor and optimize - -
processes from vanous - -
typ=s of Industriss

Descrive boller control -~ -
COMPangEnis, fams fallure - -
detectars, lna-wahar cuofts,

gteam high pressure Imit

cantrols, and combustian

controts

To explain the oferances - -
In sirgle slement, two- - -
elzment, ard thres- - -
elemant baller drum water B B
level conirals. o iy
nterpret contral loops Lsing - -
SA symhats and leters - -
fraomaP & IO

Define Ihe characiensics of - -
a process that are related o - -
process conol

Define two posithan and on ~n ™
off consrol and applications - -
mterpret Informatian from ~n e

cortml syslems o make

Intzrmed declslons with

respect to comective actian

Describe the operation of ~n ™
the proportianal, Integral, - -
and dervative contral

actlons used on a typlcal

PID conbroilier.

Tume a FID contralier far - -
satisfactony rasuls, UEing - -
the appropriate method

Descrine Pragrammaiz ~r -
Lagle Caniroller sysiems, - -
and state applcations

Additianal Comments

Training in the following aspects related to Operational Controls.
Anticpate Need In 2 -

Would B2 Mice

~-

4 Years
o

Please rank the importance of the following program outcomes for manufacturing

Kk

r"_
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4. Apprenticeship: Chemical Process Operator
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Training in the following aspects related to Instrumentation.

Anticpate Need In 2 -
4 fears
Explain the operaling ~n ™ - - -

principles of comman types - - - -

of pressune, level, Niow, and

temperature measurement

davicas

Callbrate and configure e e - - -
pressurs, lewel, flow, and - -
temperalure devices for i~ o o o -
specied appilcations - -
deniily the comman types e s - -~ -
of contral vahies, and B -
ungersiand contral valve

terminclagy and

appilcations.

Explain the application ~r o ~- ~- -
and cparation of dterent - - -
types of contral valve

actuatons Including

pneumatic, eisctric, and

hrydraulic

Diescribe the appication of ~r s - - -
process anaysls types of B B

Instrumentation Incuging

gas chromatagrapay,

denslty, pH, conguctivity

AP, clarity, humimzy, and

mizlsiure analysis

denti®y and explain the rr s - o -
operation of the types of - -
Iresrumentation specric o ~r ~r -~ ~— -
powear bollers. - -
Explain how Instrument - - ~— - -
slgnals are Instaliad from - - N
tne Nleld oevices, 1o the
Junction peints, to the

control rocm

Diiferentiate babween fa - ~— -~ -
conveniional analog - -

devices, smart davices

fizld bus devices and other

types of analog or digital

devisas

Describe punging sysiems - - - - -
and appllcations -

Describe explosion prood fa - ~— -~ -
vering systems, and state -

Required Hot Reguirad Would B2 Mice Kk
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companents and

application

Diescribe Insrinslcally safe - r- -~ — .
wring systems, ard sate - - -
companents and

application

Ciscuss fypes of panel - - ~— -~ -
Instruments, Indicators and - - -
TECOrIers commanly used

Additional Comments
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5. Apprenticeship: Chemical Process Operator

positions in this sector

Required Mot Reguined

Mame and wiite the ~n ™
formula of chemical B B
specizs

sz the 536 Laws In - -
calculations B B
Demanstrats an s o
unsrstanding of the - -
concepts conceming the

ATEngemants of elasinns

In atoms

Fredict the propesties of - -
SI2MEnts and COmpounds - -
based on the inhersnt

sineciure of the Perodic

Table

Demanstrats an s o
undzrstanirg of cammaon - -
chemical band properties

Stabe Dalton's aomic - -
theores and Melr - -
connaction o the thres

basic laws of chemistry.

Use the equation glven far - -
malanty to calculate B B
varous quariities In the

equation.

Parform basic maseral -~ -
balance - -
Discuss reaction ratee, -~ ~—

catalysts, equillcrium
reactions, chemicy

rEacions

Discuss salubions and - -
concenirations - -
Unierstand axidatian - -
rumbers - -
denify aclds and bases o i
Par'orm bashc chemical ~- -
equasicn balancing - -
Rewiew the comman flow - -
chart symiols for - -
Instruments and veEsaEs

Compietely label fiow rr s

dlagrame fram petralaum
INdUETY ProcesEses and

Training in the following aspects related to Chemistry.

Would B2 Mice

~-

Anticpate Need In 2 -
4 Years
o

Please rank the importance of the following program outcomes for manufacturing

Kk

r"_
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define the principal

products ang usage

Demonstraie an - - - - -
ungerstandng of varous - - -
petraleum and chemica

processes

Demonstrate an - - - - -
ungerstanding of vanous - - -
PalyIET PrOCEEsEs

Additional Comments

6. Apprenticeship: Chemical Process Operator
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Training in the following aspects related to Physics.
Anlicipate MesdIn2 -
4 Years

Diefing units of fa - - - -
measurement far - - - - -
applcabls varlables

qu:-l:lr ard salva p'c-:le‘ns i - - - — -
Irvoiwing maticn In one - - -
and twa dmenshans.

Required Mot Reguired Would 52 Mice s

Describe and apoly - s - - -
Mewion's Hree lws of B B - - -
moslan.

Apply conceplually and ~n e ) -~ -
mathematlcally the law o - - - - -
Consardation of Energy. fals ol - o e
relaing work, enengy, and - - - - -
pawer o C0 Co o O
Satve wector prodlems of - - - - -
forces - - B - -
Descrive and apoly - - -~ ~ -
Pascals, Archimedes’ and B B - - -
Bernoulll's principles i - - ~— - -
liquid processes - - - - -
Explain and apply - - -~ ~— -
masnematicaly the - - - - -
congepts of

hieat energy and neat Cn - r- o -
EpIENEn B - - - -
Explain modes of heat - - - .- -
tramsler - - - 4 O
Descrive and apply the Cn - r- o -
concepts of wibrations and B - - - -
waves

Descrine e nature, - - -~ ~— -
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behaviour ang propagation
of sound and lignt and
perform mathematical
applicatlons

Additional Comments
=l
=

7. Apprenticeship: Chemical Process Operator
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Training in the following aspects related to Process Operations.

Ant Cpate Mesd In2 -
4 Years
Record process dala a5 i ‘Bl ™= cr ‘Bl

necassany 1o support - - - -

operations and kst ng

miemprel process data to [l - i [ -
make decisions on - -

aperating changes In a unit

Required Mot Reguired Would 52 Mice

Monitor process equipment - - ~— - -
foliowing proper procedurss - - - - -
Parform minar - - -~ -~ -

malntenance on

equipment as pemitted

unger plant procadures

mplement troublkeshaoting ~n ™ - - -
sirategy to soive plant - - N
aperating problems

Recognize, identify - - ~- ~- -
Iréerpees labels of, and - -

pratect one-sell from

hazardous makerials as

descib=d by WHMIS

Respond effectivaly at the ~n ™ - - -
“AWarenses |evel” io - - -
Inckents involsing the

transportation of dangerous

goods

Diescribe diferent fypes of - - ~- ~- -
process plping, valves and - -

cannection techrilques.

Deseribe types of plpe fa s ~— ~- -
supports, and Insulation - - -
and haat tracing of piping

syslems

Dizseribe the constructian, far s ~— ~ -
operation, rating, and - - -
appllcation of varaus types

of safety valves and nuphure

dlzks.
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Cizscrioe the need far [ - - o o
operating principie of, and
rating of varlous sigam trap
deEigns, 10 vanous process
applications.
Descrine lbricatian fa - e e -
techniques & applled o B B
process equipment
Urdersiand the need for - - ~- o -
and technlques used In the - - -
treatment water far use In
Indusirial sbaam bollers:
Undersiand mechanica - - ~— ~ -
drawing fundamentals - - N
Ircduding varlous views and
draaing Instruments
Understand the appllcation - - ~— - -
and impariance of varous - - N
materials related to
Cperating Engineering
Including the TS5A Act
Cperating Engineering
regulatians and Cirechar's
Croers, &5A B51 and B2,
and the ASME code
Siate the punpose of fa - ~_ i o
standard plant operating B B
equipment Including
PUTPS, COMEFESSOrs,
turbines, mixers, heat
exchangers, tanks, and
vessels, and explian
appllcation In warious types
of process plants
Explain the principles of ~n ™ - - -
pump dyniamic head and - - -
niet posltive swction head
Perform thermadynamic - - ] - -
cabculalions w=ing steam - -
tabile and other fluld
properies
Differentiate between - - - - -
diferent types of pumps. - -
pump components, and
pump sealks, and
ungersiand the operation of
typleal pumps

oMM siandard pump - - - - -
priming procegunes for - - -
centrifugal pumps
Explain the principles of air fa s ~- ~- -
comprassion, and - - -
ungierstanid the companers
and operatlon of the
varlous types of 3l
COMPrEsEs
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Sector Skills Gap Analysis - Plastics & Rubber

Explain the companznts - - ~— ~— -
and cparation of the steam - - - - -
tursines and combustion

gas turblnes

Exgplain the operating - - - - -
principles of spark ignition - - -
angd comprasslon Ignition

Intermial combustion eng.

Detall starup and shutdown - - - - -
[FLCECUTES On prOCEES - - -
equipment Including

PUTES, COMEFEssars,

turzines and englnes

WWark In teame o perform - - ~— - -
la based plant-operaling - -

procedures penalning o

PUTES, COMEressans and

turtinies, following plant

safsty practices.

Partially disassambie - s ~_ -~ -
SpECIC process equipment - -

Including pumps,

COMprassars, and tuines

and idenlity and stata the

candiflon of the

companents

Explaln the construction - s - - -
detals, ratings, principle of - - -
operatian, conirals

application, operating

procedures, code

requirsments and

malnienancs of varous

types of refigeration

syslzms

Explaln the construction - - - - -
detalks, ratings, principie of - -

operatian, confrals

application, operating

procedurs, code

requirements ard

malniznanss of various

types of nigh-pressurs

sheam baler systems

Perform operational and - - - r- -
malnienance procedures B B -
on refrigeration and bolir

systems.

Farform all pra-start checks - - - - -
and Inspections on a bollsr - - -
unlt

Stariup and shuldown 3 - - -~ .- -
firetube and watertubs B B

Boller unit

Fariam waler analysls and - - -~ ~ -
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tne approprate chemicals

Explain the operation of - - - - -
varous types of bullzing - - -
heating and cooling

EYEIEME, &5 Well 35 othar

bullding services

Farfam Slatislcal Process - - - e -
Conirol calculations, and - -

deberring When process

varables devlate from

deslrad Imis

denty iowshest symbals - - ~— - -
and ferminclogy far varkous - - N
procesess

Explain the principies of fa - ~— i o
operation of a distiliation - -

unit

Cperate 3 pllo? scale - - ~— - -
distiliation unit Including - - N
all assoclabzd eguipment

Inciuding vacuum operated

units and evaporabars

Cplimize the operation of 3 fa - ~— i o
pillat plant distiiatian unit - - B B N
Shetch and describe the fa - - o o

operation of a crude unit

and debutanizer uniz,

staling the function of all

process equipment

Perfom S3ar-up and ~r = e ~- -
Shutdown of crugs unit B B -
simulation, and distilation

slmulatian

React In the appropriate ~n ™ - - -
marner o upset cordiions - - -
and fallures In distlliation

planis and crude unit

\Work Indiwidualy or In ~r = e ~- -
teams to pertorm lat-based - - -
plant cperaling proceduras

pertaining to distiiatan

and assoclaled proceszes,

following plant safety

praciices

Explain the principles of - - - - ‘Bin
hizat rareter, and discuss B B -
tne types of heat exchange

equipment avallable

Cperate eat trangter - ~r - ~— -
equipment - - - - -
Discuss the operation ang - s s r- -

malrtenance of fltenng

and screening equipment

Leoad finishad preducks and -~ - -~ -~ o
unioad raw materals from ) } -
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tank frucks, rall cars, and

ather cantalrers folowing

praper groundng and other

procedurss

MEpeCt, dean, and prepare - - =
vessels for sforage, mixing, B -

bilending, decanting. and

OiNEr PUTpOSES

Understand chemica ~- - -~
reacior principles - - -
Discuss ypes of chemical - - ~—

reaciors including stmed
tarks, tubular, and cataytic
b reachan

Additianal Comments

8. Apprenticeship: Chemical Process Operator

positions in this sector

Training in the following aspects related to Sampling Methods.

Required Mot Reguined Woukd B2 Mice
undersiand sampling - - -
connactions, and how o - - -
open and ciase them sately
1N aceordance with proper
procedures
Collzct prossss samples n -~ ~ ~_

gl of gaseaus farm

using the sporopriate

contalners, procedurss, and

ranaling metnads

Fun basic [al samples on n - -
produsts Indusing but not - -

IImited to pH, conguctivity

turbidRy, and Injaction gas

chromatography

Complete raguirsd - ~ -~
documentation for samples B B -
Fackage sample .- - -~

approoriatety If they are fo
be transfemed to & main |

Additianal Comments

H @

Anticipate Need In 2 -

4 Years
~

Please rank the importance of the following program outcomes for manufacturing

A

I-"_

111 |Page



Sector Skills Gap Analysis - Plastics & Rubber

9. Apprenticeship: Chemical Process Operator
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Training in the following aspects related to Electrical.
Anticpate Need In 2 -

Required Yot Raguinad Wiould 52 Mice Wik
4 Years

dentify the unks of ~n - - -~ -
measurament used In the - - - - -
21 system. Be able o
convert betiesen vanous
setz of unils.
IJsing the stanzand mode - ~r - - -

of an atam, be abiz to

deswibe the characieristis

of conductors, Insuiators.

and semicorductons

Calcuiate voltages - - - - -
cUments, and resistances for B B -
serles, paraliel, and serles-

paralizl r2Elsve Circuis

For a shne wave, recognlzs o - - - -
the relationship bebwesn B B -
frequancy, and pariod

Calculate averags and Rms

valss

Explain the acceptes - - ~— -~ -
magnetiz theory and - - -
conventlons and use tne

warlous hand rules o

describe the magnetic fizls

aound 3 cument camying

conductor and co

Usa Lenzs and Faraday's .- - ~— -~ -
laws o explaln magratic B B

Induction, s2if Inguction,

musual Indwetion and the

taciors goveming

Inductance

Discuss the gevalopment of - s ™~ ~ -
e mechanizal forces that - - -
are caused by ihe

Intesaction of magnetic

flalds and wnich form thea

basls for all motor ans

generator action

Discuss the operalng o - ~— ~— e
principles and - - N
charasizsnstics of dract

cument generatons

Discuss the operaing fa - - ~— o
princigles and - - N
characienstics of dract
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current mabors

Ditscisss the aperating fa - e e -
principles ard - - - - -
characensiics of three-

phase synchronous

aitamators

Discuss the operational ~n ™ - - -
aspecis of engle-phase - - -
threephass, and

Instrument trarstarmers

Discuss the aperailon and ~n e ) -~ -
conirod of tree-phass - - -
Induction motors

Saetch and describe power - - - - -
distribution systams - -

Including locations of

breakers and swhches

Additianal Comments

L [

10. Apprenticeship: Chemical Process Operator
Please rank the importance of the following program outcomes for manufacturing
positions in this sector

Training in the following aspects related to Shutdown Planning.

Anl Cpate Mesd|m2 -
4 Years

Shut doren, Isolate, and fa - - - o

[FEpAre Drosess Unis o - - B B N

praduction equipment far

malntenance and repalr in

acoordance with company

proceduras and standards

Partomm ook out and far - -~ _ o e

tagging operations o - -

rengar EquFITE"'It and

Piping Bysieme sa': for

malnienance work

Participate In planning o - o - -

shutdoan actvilies by B B -

Identifying appropriate

sequences and © MEeframes

Addlfional Comments

Required Mot Reguired Would 5= Mice
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Appendix B: Identified Sector Core Outcomes

Identified Core Outcomes

Chemical
Production
Engineering
Technology

Mechanical/
Manufacturing
Engineering
Technology

Industry
Specific
Training

Apply knowledge of the principles of physics such as
heat, sound, light, mechanics, mass and heat
balance, thermodynamics, mass and heat transfer,
and electricity

X

X

Apply knowledge of the principles of physics such as
heat, sound, light, mechanics, mass and heat
balance, thermodynamics, mass and heat transfer,
and electricity

Apply knowledge of the operating principles of
process plant equipment including pumps,
compressors, turbines, boilers, fired heaters,
distillation columns, absorber columns, flare
systems, reactors, heat exchangers, and extruders

Perform start-up and shut-down procedures on
various types of process plant equipment

Operate, monitor, and control batch and continuous
processes

Apply basic knowledge of control instruments such
as process sensors

Interpret sample data

Follow maintenance test procedures as necessary.

Record process data as necessary to support testing

Interpret results of tests to confirm proper operation
or to hypothesize as to defects

x| X| X| X

Perform minor maintenance on equipment.

x

Implement basic trouble-shooting procedures as
specified in manufacturers' guidelines

Read process and instrument diagrams

Recognize the operating principles of various types
of instrumentation such as flow, level, temperature,
and pressure measuring devices

Calibrate field instrumentation such as transmitters,
transducers, and control valves

Apply knowledge of the principles underlying
pneumatic, analog electrical, and digital electrical
signals

Adapt effectively to a shift-oriented environment.

Solve problems successfully in a team-oriented
environment
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Demonstrate individual initiative

Communicate effectively with others in oral and
written formats

Use a variety of operating interfaces such personal
computers (PC) and programmable logic controllers
(PLC) process screens

Follow corrective protocols

Recognize, identify, and define the problem

Define the problem-solving sequence.

Seek outside advice or data as required

Handle, use, store, and transport chemicals safely

Apply relevant principles, such as Process Safety
Management* (PSM), to ensure that a facility is
maintained and operated safely

x| X| X| X| X| X

x| X| X| X| X| X

Act in accordance with relevant codes of practice,
such as those based upon the principles of "product
life cycle management”

Act in accordance with an awareness of the role of
the industry in the community and society

Calculate and convert correctly in Imperial and Sl
measurement units using both manual methods and
electronic technology

Use engineering terminology correctly and
accurately in written and oral communication

Identify the technical criteria necessary to design
and construct components, processes, and systems

Apply engineering principles to the analysis, design,
and implementation of manufacturing projects

Review the tolerances and materials specifications
to design manufacturing processes

Identify properties of materials and assess their
responses in an engineering environment

Analyze technical drawings and other technical
documents™ used in the design of components,
processes, and systems

Apply principles of method analysis and work
measurement, mechanics, pneumatics, fluid
mechanics, thermodynamics, and hydraulics to
analyze* and develop manufacturing processes and
automated systems

Apply principles of plant layout and materials
handling to analyze* and solve problems related to
manufacturing processes and to optimize the
sequence of manufacturing components

Apply basic* principles of control systems

Apply basic* knowledge of electricity and electronics

Take into account ergonomic considerations
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Assemble and analyze relevant information, data,
and materials

Organize and prepare documents in accordance with
recognized standards (e.g., company standards,
CSA, IS0, etc.)

Employ conventional and computer-based drafting
techniques to produce graphics for manufacturing
projects

Employ freehand sketching techniques to produce
graphics

Prepare, evaluate, and modify project-related
documents including technical reports

Use computer systems and application software to
resolve technical problems

Apply file management techniques to access and
store data

Access and exchange information using electronic
technology

Use computer hardware and applications to access
and organize information and produce technical
documents within an engineering environment

Use computer applications to support design and
analysis within an engineering environment

Understand processes used to manufacture
components

Use systematic approaches to anticipate, identify,
and resolve technical problems in the manufacture of
components and systems

Apply knowledge of computer-aided manufacturing X
techniques to assist in the specification of

manufacturing processes

Identify and eliminate potential hazards associated X
with the manufacturing process

Assess the performance characteristics, limitations, X
potential, and safety aspects of machinery, tools,

and other equipment

Apply knowledge of fabrication, joining, finishing,

and assembly processes to manufacture products

from their components

Review the specifications applicable to a

manufacturing project and develop procedures

where applicable

Observe, record, assess, and report compliance with X
appropriate quality assurance procedures and

specifications

Perform or arrange to have quality-assurance X
sampling and testing done

Support the provision of a healthy and safe X
workplace environment

Apply ethical principles to own work X
Meet legal responsibilities to adhere to relevant X

legislation in the workplace

Use and maintain a paper-based and electronic
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system to store and retrieve information and to plan
activities

Maintain current, clear, and accurate project-related X X
documents in accordance with appropriate
organizational practices

Use project-related records and inventories to X

prepare reports and plan activities

Participate in the information management, cost X

control, and materials management of a project

Identify the stages of a manufacturing project and X X

determine criteria necessary for the timely
completion of the project

Monitor expenditures and maintain cost effective X
practices
Schedule, coordinate, and monitor a manufacturing X
project

X

Participate in long- and short-term planning

Identify opportunities for ongoing professional X
development ( e.g., professional associations,
continuing education courses, and trade shows)

Assume responsibility and accountability for own X X X
competence
Apply all machinery and equipment lock-out and de- | X X X

energizing procedures (mechanical, electrical,
hydraulic and pneumatic) before commencing
maintenance and overhaul procedures

Demonstrate proper use and care of required safety | X X X
clothing and equipment
Comply with confined space safety procedures, X X X

including the use of the breathing apparatus prior to
and while working

Report all hazards and accidents to co-workers and X X X
supervisory personnel, and complete all paper work
in compliance with company procedures and
government regulations

Apply correct body mechanics when bending, lifting X X X
or moving heavy objects/equipment

Describe the operational principles of measuring, X X
checking, and gauging equipment

Demonstrate measuring techniques using X X
direct/indirect reading linear measuring equipment

Describe Total Quality Management (TQM) X X X
Outline the ISO Audit Process X

The outcomes list readily identifies gaps and overlap in core competencies. Note that sub-
sector specific outcomes such as blow moulding or extrusion have not been included as the
goal is to develop a sector specific training framework.
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Appendix C: List of Identified Programs

Contributing
Program

Institution

Level of Training

Chemical Production
Engineering Technology

Lambton College,Sarnia, ON

Technologist

Mechanical Technician

Canadore College,North Bay, ON

Technician

Mechanical Engineering
Technician

Conestoga College,Kitchener, ON

Technician

Manufacturing Engineering
Technology

Conestoga College,Kitchener, ON

Technologist

Mechanical Engineering
Technology

Conestoga College,Kitchener, ON

Technologist

Mechanical Engineering Confederation College,Thunder Bay, ON | Technician
Technician
Mechanical Fanshawe College,London, ON Technician

Engineering Technician

Manufacturing
Engineering Technician

Fanshawe College,London, ON

Technologist

Mechanical Technician Humber College,Etobicoke, ON Technician
Mechanical Technician Lambton College,Sarnia, ON Technician
Manufacturing Engineering | Loyalist College,Belleville, ON Technician
Technician

Manufacturing Engineering | Mohawk College,Hamilton, ON Technician
Technician

Mechanical Engineering Mohawk College,Hamilton, ON Technician
Technician

Mechanical Engineering Mohawk College,Hamilton, ON Technology
Technology

Mechanical Engineering Niagara College,Welland, ON Technician
Technician

Mechanical Engineering Niagara College,Welland, ON Technology
Technology

Mechanical Engineering St. Clair College,Windsor, ON Technician
Technician

Mechanical Engineering Sault College,Sault Ste. Marie, ON Technician

Technician

118 | Page




Appendix D: List of Companies

CompanyName City PR Website
A.C. Vinyl Windows Ltd. Niagara Falls | ON | www.acvinyl.com
A.P. Plasman - Windsor Plant 1 | Windsor ON | www.applasman.ca
A.P. Plasman Corporation Windsor ON | www.applasman.ca
Aar-Kel Moulds Ltd. Wallaceburg ON | www.aarkel.com
Accuflex Industrial Hose Ltd. Guelph ON | kuritec.com
Advanced Industrial Systems Sarnia ON | www.theaisteam.com
Adventec Manufacturing Inc. Ancaster ON | www.adventec.com
Agri-Plastics Manufacturing Grassie ON | www.agri-plastics.net
AirBoss Rubber Compounding | Kitchener ON | www.airbossrubbercompounding.com
Al-Mar Vinyl Products Ltd. Exeter ON | www.almarvinyl.ca
AlphaGary Canada Limited Stoney Creek | ON | www.alphagary.com
Anderson Tire & Treads Inc. Hamilton ON | www.andersontire.ca
Arcor Windows & Doors Inc. Dundas ON | www.arcorwindowsanddoors.com
Armtec Limited Orangeville ON | www.armtec.com
Armtec Limited Forest ON | www.armtec.ca
Armtec Limited Woodstock ON | www.armtec.com
Armtec Limited Partnership Walkerton ON | www.armtec.com
Armtec Limited Partnership Dresden ON | www.armtec.com
Associated Packaging Cambridge ON | www.aptechnologies.com
AZ Automotive Corp. London ON | www.azautomotive.com
B.U.W.W. Coverings Corp. St Thomas ON | www.buww.com
Barwood Marketing Dundas ON
Bayshore Plastics Corp. London ON
Bayshore Plastics Corp. London ON
Bazflex Canada Ltd. Cambridge ON
Belcorr Packaging (2005) Inc. Cambridge ON | www.belcorrpackaging.com
Belform Insulation Ltd. London ON | www.belform.com
Bell Plastiform Industries Kingsville ON
Bi-Ax International Inc. Wingham ON | www.biaxinc.com
BockPPL Inc. Cambridge ON
Boshart Industries Inc. Milverton ON | www.boshart.com
Boyes Flexible Packaging Inc. London ON | www.boyespackaging.com
Caml-Tomlim Waterloo ON | www.camltomlin.com
Camtac Guelph ON | www.linamar.com
Canada Coaster Inc. Dundas ON | www.canadacoaster.com
Can-Am Recycling Co. Windsor ON | www.pazner.com
Canuck Industries Inc. Hamilton ON | www.canuckindustries.com
Centoco Plastics Limited Windsor ON | www.centoco.com
Central Plastic Sales Cambridge ON | www.centralplastics.ca
CL4 Inc. London ON | www.cl4fire.com
Classic Designs Cambridge ON | www.classicdesignsltd.ca
Clearpak Inc. Grimsby ON | www.clearpak.com
Clorox Company of Canada Orangeville ON | www.clorox.com
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CompanyName City PR Website
Comprehensive Plastic Tech Oldcastle ON
Concept Plastics Limited Brantford ON | www.koolatron.com
Concept/Vacform Plastics Brantford ON | www.concept-plastics.com
Conestoga Contact Wheel Inc. | Cambridge ON | conarubber.com
Coni-Marble Manufacturing Inc. | Thorndale ON | www.avian.on.ca
Cooper Standard Auto - Plant 3 | Stratford ON | www.cooperstandard.com
Cooper Standard Automotive Stratford ON | www.cooperstandard.com
Cooper Standard Automotive
Cda Mitchell ON | www.cooperstandard.com
Cordex Ltd. Strathroy ON | www.cordex.on.ca
Coronado Solid Surface Corp. Waterloo ON | www.coronadocorp.com
Country Estate Fence Inc. lIderton ON | www.formafence.com
Creative F.R.P. Inc. Kitchener ON
Crescent Supply Ltd. Waterloo ON
Cryo-Vision Inc. Woodstock ON | www.norwichplastics.com
CT Innovation London ON | www.innov8.ca
Custom Co-Ex Technologies
Inc. Cambridge ON | www.ccx1.ca
Custom Foam Systems Ltd. Kitchener ON | www.customfoam.com
Custom Orthotics & Footwear Simcoe ON | www.doctorbruce.ca
Dacol Plastics Limited Kitchener ON | www.dacolplastics.com
Dayside Industries Ltd. Brantford ON | www.dayside.ca
Direct Plastics Group Ltd. Orangeville ON | www.directplasticsgroup.com
Ducana Windows & Doors Ltd Tilbury ON | www.ducana.com
Duralon Plastics Limited Guelph ON | www.duralonplastics.com
E. Hofmann Plastics Inc. Orangeville ON | www.hofmannplastics.com
Edge EDM Technologies Inc. Sombra ON
Elastochem Specialty
Chemicals Brantford ON | www.elastochem-ca.com
ElringKlinger Canada, Inc. Leamington ON | www.elringklinger.ca
EM Precision Tool Ltd. Stoney Creek | ON | www.korver.ca
Embee Plastics Ltd. Linwood ON | www.embeeplastics.com
EMF Containers Brantford ON | www.emfcontainers.com
Entropex Sarnia ON | www.entropex.com
Enviroshake Chatham ON | www.enviroshake.com
Ershigs, Inc. Sarnia Sarnia ON | www.ershigs.com
Exi-Plast Custom Moulding Ltd. | Huron Park ON | www.exiplast.on.ca
Express Molding International Windsor ON | www.expressmolding.ca
Faber Compounders Inc. Cambridge ON
Farley Manufacturing Inc. Guelph ON | www.thefarleygroup.com
Fazio Fiberglass Limited Fort Erie ON
Feher Machine &
Manufacturing Sarnia ON
Fibre Laminations Ltd. Hamilton ON | www.fibre-lam.com
Five Slider Lucknow ON | www.5slider.com
Floraplast Inc. Chatham ON
Gentek Building Products London ON | www.gentek.ca
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CompanyName City PR Website
GMA Cover Corp. Guelph ON | www.gmacover.com
Green Processing Company
Inc. Windsor ON | www.green-processing.com
Greenway Plastics Inc. Tilbury ON | www.greenwayinc.ca

Vineland

Growers Greenhouse Supplies | Station ON | www.ggs-greenhouse.com
GX Packaging Canada Ltd. London ON
H.Q.N. Industrial Fabrics Inc. Sarnia ON | www.hgnfabrics.com
Hale Packaging Hamilton ON | www.halepkg.com
Hamilton Feed Systems Inc. Hamilton ON | www.hamiltonfeedsystems.com
Hamilton Plastic Fabricators Stoney Creek | ON | www.hamiltonplastic.com
Hawk Plastics Ltd. Windsor ON | www.hawkplastics.com
Henniges Automotive Welland ON
Henry Company Canada Inc. Petrolia ON | www.bakor.com
Hergott Plastics Limited Waterloo ON | www.hergottplastics.ca
High Point Awards & Ribbons Shelburne ON | www.highpointawards.com
| G B Automotive Ltd. Windsor ON | www.igbauto.com
Ideal Pipe Thorndale ON | www.idealpipe.ca
IMBC Blowmolding Inc. Orangeville ON | www.imbcblowmolding.com
Integrated Packaging Film Inc. | Ayr ON | esdpackaging.com
Integrity Tool & Mold Inc. Oldcastle ON | www.integritytoolandmold.com
IPEX Inc. London ON | www.ipexinc.com
ITML Horticultural Products Brantford ON | www.itml.com
J T Plastics Inc. Thorndale ON
J.K. Counter Tops Ltd. Hamilton ON
James Packaging Ltd. London ON | www.jamespackaging.com
JFJ Mold Processors (1988) Oldcastle ON | www.jfimold.com
Jokey Plastics North America Goderich ON | www.jokey.com
Jolliffe Signs London ON | www.jolliffesigns.com
Kautex Corporation Windsor ON | www.kautex-textron.com
Kaycan Ltd. Kitchener ON | www.kaycan.com
Kentain Products Limited Kitchener ON | www.kentain.com
Ketchie's Plastic/Woodworking | Millgrove ON | www.ketchies.com
Ketron Moulded Products Ltd. London ON
Knott Auto Body London ON
Kromet International Inc. Cambridge ON | www.kromet.com
Kwik Lok Ltd. Cambridge ON | www.kwiklok.com
L & M Fiberglass Inc. Sarnia ON | www.Ilmfiberglass.com
Lakeside Plastics Limited Oldcastle ON | www.lakesideplastics.com
Leisure Manufacturing Inc. - Grimsby ON | www.sunrisespas.com
Lens Tool & Mould Ltd. Windsor ON | www.lenstool.com
Libby Manufacturing Lim Morpeth ON
Lindsay Rubber Products Ltd. St Catharines | ON | www.lindsayrubber.com
Listowel Technology Inc. Listowel ON | www.listech.on.ca
Lite-Form Grand Bend ON | www.okewoodsmith.com
London Tarp Inc. London ON
M.M. Products Ltd. Stoney Creek | ON | www.mmproducts.ca
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CompanyName City PR Website
Main Plastics & Prototypes Ltd | Cambridge ON | www.mainplastics.com
Maljohn Company Ltd. Hannon ON | www.maljohn.com
Maple City Marble Inc. Chatham ON | www.maplecitymarble.com
Maple Ridge Plastics Inc. Dundalk ON
Mitten Inc. Paris ON | www.mittenvinyl.com
Mold Services International Windsor ON | www.msiinc.ca
Montel Plastics Ltd. Oldcastle ON | www.montelplastics.com
Multi Fittings Corporation London ON | www.ipexinc.com
Musashi Auto Parts Canada
Inc. Arthur ON
Mustang Drinkware Inc. London ON | www.mustangdrinkware.com
MYE Canada Inc. Brantford ON | www.myerslawnandgarden.com
Naturpack Ltd. Wheatley ON
Nedlaw Living Roofs Inc. Breslau ON | www.nedlaw.ca
Newdon Industries Ltd. Fergus ON | www.newdon.ca
NGF CANADA Limited Guelph ON | www.ngfcanada.com
Norcon Contractors Cambridge ON | www.norconcontractors.ca
Norray Marble Products Port Colborne | ON
North Star Mfg. (London) Ltd. St Thomas ON | www.northstarwindows.com
Northfork Industries Inc. Ripley ON
Northvile Metals Waterloo ON | www.leggettandplatt.com
Norwich Plastics Cambridge ON | www.norwichplastics.com
Norwich Recycling Inc. Woodstock ON | www.norwichplastics.com
Nova Chemicals (Canada) Ltd. | Corunna ON | www.novachemicals.com
Onward Cluthe Hardware Kitchener ON | www.onwardcluthe.com
Opportunity Plastic Packaging London ON
Otron Tech Inc. Wallaceburg ON | www.otron.com
Oxford Plastics Inc. Embro ON | www.oxfordplastics.inc.com
Oxi Vinyls Canada Inc. Niagara Falls | ON | www.oxyvinyls.com
P & A Plastics Inc. Hamilton ON | www.paplastics.com
Pail-Mate Inc. St Catharines | ON | www.pailmate.com
Pano Cap (Canada) Ltd. Kitchener ON | www.panocap.com
Papp Plastics & Distributing Windsor ON | www.pappplastics.com
Papp Plastics & Distributing Windsor ON
Parker Plastics Ltd. London ON | www.parkerplastics.ca
Peninsula Plastics Ltd. Fort Erie ON | www.penplast.com
Performance Polymers Inc. Cambridge ON | www.ppi-engproducts.com
Pioneer Balloon Canada Ltd. Hamilton ON | www.qualatex.com
Plasco Welding & Fabrication Thorndale ON | www.plascowelding.com
Plasponics Inc. Leamington ON | www.plasponics.com
Plastics Plus Ltd. Hamilton ON | www.plasticsplus.ca
Plasti-Fab Ltd. Kitchener ON | www.plastifab.com
Plastiflex Canada Inc. Orangeville ON | www.plastiflex.com
Plastruct Canada Inc. Vineland ON | www.polyzone.com
PM Plastics Ltd. Windsor ON | www.pmplastics.ca
Poly Disposables (2004) Ltd. Kitchener ON | www.polydisposables.com

122 |Page



CompanyName City PR Website
Polycorp Ltd. Elora ON | www.poly-corp.com
Polyfab Industrial Services Kitchener ON | www.polyfabindustrial.com
Polyflex Inc. Waterloo ON
Precision Plastics Amherstburg | ON
Preston Plastics Reprocessing | Cambridge ON | www.norwichplastics.com
Pro Insul Limited Stoney Creek | ON | www.proinsul.com
Pro Insul Limited Sarnia ON | www.proinsul.com
Promat Inc. Woodstock ON | www.promatinc.com
Proplastex Industries Inc. Guelph ON | www.proplastex.com
Publi-Air (Canada) Ltd. Stratford ON | www.inflatablesolutions.ca
PurePlast Inc. Cambridge ON | www.pureplast.com
Quadrant Plastics Composites | Guelph ON | www.quadrantcomposites.com
Quantofill Inc. Windsor ON
R. Beckman Cellulose Inc. Cambridge ON
Rescraft Plastic Products Inc. Paris ON | www.rescraft.com
Rescraft Plastic Products Inc. Paris ON | www.rescraft.com
Ridge Quality Plastics Inc. Chatham ON | www.ridgequalityplastics.com
Rivenco Industries Ltd. Erin ON | www.rivenco.com
Robert Soper Ltd. Hamilton ON | www.sopers.com
Réchling Engineering Plastics Orangeville ON | www.roechling-plastics.ca
Roll-Tite Corp. Norwich ON | www.roll-tite.com
Roto Molded Tech Solutions St Clements ON | www.rtscompaniesinc.com
Royalthane Inc. Fergus ON
Safety Seal Plastics Inc. Hamilton ON | www.safetyseal.ca
Sarnia Insulation Supply Sarnia ON | www.glasscellisofab.com
Scott-Douglas Plastics Ltd. Ingersoll ON | www.sdplastics.on.ca
Seaton Sunrooms Windsor ON | www.seatonsunrooms.com
Shirlon Plastics Cambridge ON | www.shirlonplastics.com
Shotz Canada Niagara Falls | ON | www.shotzcanada.com
Silicone Rubber Canada Guelph ON
Sle-Co Plastics Inc. London ON | www.sleco.com
Solowave Waterloo ON
Southwest Countertops Stratford ON
SPI Industries Inc. Shallow Lake | ON | www.spiplastics.com
Standard Tool & Mold Inc. Windsor ON | www.standard-mold.com
Starlim North America Corp. London ON | www.starlim.com
Stone Straw Limited Brantford ON | www.stonestraw.com
Stoney Creek Mould Inc. Hamilton ON
Strassburger Windows & Doors | Kitchener ON | www.strassburger.net
Stratford Plastic Components Stratford ON | www.stratfordplastic.com
Stratus Plastics International Windsor ON | www.stratusplastics.com
Sundance Signs, Pylons Owen Sound | ON | www.sundanceawnings.com
T & H Plastics Inc. Ingersoll ON
Taliscor Plastics Inc. Port Colborne | ON
TG Minto Corp. Palmerston ON
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CompanyName City PR Website
The Align-Right Pillow
Company Kitchener ON | www.alignright.com
The Brave Brown Bag Cambridge ON | www.bravebrownbag.com
Thompson Mold & Pattern Ltd. | Owen Sound | ON
Til-Mech Enterprises Inc. Tilbury ON
Tracker Tool & Mold Inc. Windsor ON
Transparent Packaging Inc. Cambridge ON | www.transparentpkg.com
Tri-City Packaging Ltd. Waterloo ON | www.tricitypackaging.com
Trident Extrusion Systems Waterloo ON | www.trident-extrusion.com
Trimco London ON | www.trimco.info
Trim-Gard Company Limited London ON | www.trim-gard.com
Truckliner 2000 Inc. Essex ON
Turkstra Industries Inc. Stoney Creek | ON | www.turkstralumber.com
Ultra Manufacturing Limited Waterloo ON | www.ultramanufacturing.com
United Plastic Components Inc. | Exeter ON | www.upcinc.com
Veyance Technologies Canada | Owen Sound | ON | www.goodyearep.com
Victory Manufacturing Ltd. Waterloo ON | www.victorymanufacturing.ca
Vinyl Works Canada Port Colborne | ON | www.vinylworkscanada.com
W. Martin Plastics Ltd. Mount Forest | ON | www.martinrollenbau.com
Waterville TG Inc. Petrolia ON | www.wtg.ca
White Boards Are Us Elora ON | www.whiteboardsareus.com
Windsor Barrel & Drum Ltd. Windsor ON
Windsor Industrial Services Oldcastle ON | www.windsorindustrial.com
Windsor Mold Group Inc. Windsor ON | www.windsormoldgroup.com
Wolverine Plastics Mfg. Windsor ON | www.wolverineplastics.com
Woodbridge Foam Corporation | Tilbury ON | www.woodbridgegroup.com
Woodbridge Foam Corporation | Kitchener ON | www.woodbridgegroup.com
Xact Pattern & Fixture Inc. Windsor ON | www.xactpattern.com
Yeadon Fabric Structures Ltd. Guelph ON | www.yeadondomes.com
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Appendix E: Apprenticeship Financial Incentives

Program

Benefit

Value

Apprenticeship Job
Creation Tax Credit

If you hire an apprentice, you can receive
a tax credit equal to 10% of their salary.

Max $2000 per year

Apprenticeship Training
Tax Credit

Credit is based upon salaries and wages
paid to an apprentice. The maximum
credit for each apprenticeship is

The maximum credit
available over the first
48-month period of the

$10,000 per year. apprenticeship is
$40,000.
Apprenticeship Employer Payable to employers who hire, register $2000 Total

Signing Bonus (AESB)

and train apprentices

OYAP Ontario Youth
Apprenticeship Program

Students are eligible as of grade 11 and
ratios are exempted during placement

Contact Information:

www.apprenticesearch.com

(905) 634-2575 x 20
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Workforce Planning Boards of Ontario

The Western Local Boards serve their communities as leaders in local labour market planning. The
boards deliver authoritative research, identifying employment trends, targeting workforce opportunities
and bringing people together to act on solutions. The boards conduct annual research on the trends,
opportunities and priorities impacting the local labour market. They release regular updates, reports
and an annual publication that captures strategic actions to address key labour market priorities.

Published by:

\Y/

Workforce

Planning Board
of Grand Erie

Workforce Planning Board of Grand Erie
1100 Clarence St. S., Suite 103B, Box 12
Brantford, ON N3S 7N8
www.workforceplanningboard.org

Leaders in labour market research and planning that supports innovation,
labour market diversity, and economic competitiveness

Special thanks to the team who researched and wrote this report
Marla Robinson
Jaspreet Grewal
Mohawk College Enterprise

This Employment Ontario project is funded by the Ontario Government

EMPLOYMENT
ONTARIO

Ontario’s employment & training network
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